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OFP-01-001

p16/Ki67 dual staining as an additional special circumstance rec-
ommendation for p16 immunohistochemistry in the diagnosis of
HPV-associated lesions in cervical biopsy specimens: results from
a 7-year study

K. Mazurec!?, M. Trzeszcz!%, M. Mazurec', R. Jach®, A. Halon*
ICorfamed Woman’s Health Centre, Wroclaw, Poland, 2University
Hospital in Wroclaw, Division of Pathology and Clinical Cytology,
Wroclaw, Poland, *Jagiellonian University Medical College, Division
of Gynaecologic Endocrinology, Krakow, Poland, *Wroclaw Medical
University, Department of Clinical and Experimental Pathology, Divi-
sion of Clinical Pathology, Wroclaw, Poland

Background & Objectives: p16 immunohistochemistry in diagnos-
ing HPV-associated squamous lesions of the cervix follows the Lower
Anogenital Squamous Terminology (LAST) criteria, which recom-
mend its use in <IN1 surgical specimens with a high-risk for missed
high-grade disease, defined as abnormal screening results (HSIL, ASC-
H, ASC-US/HPV16+, AGC-NOS). p16/Ki67 dual staining (DS) has
emerged as a promising HSIL/CIN2+ biomarker in secondary cervical
cancer screening. This study evaluates whether DS-positive (DS+) sta-
tus can serve as an equivalent diagnostic criterion to HSIL, ASC-H,
and ASC-US/HPV 16+ for p16 immunohistochemistry application in
clinical practice.

Methods: A retrospective analysis included 28,525 cervical cancer
screening tests and 602 histology results retrieved between 2015 and
2022. Among them, 314 patients had HR-HPV testing, liquid-based
cytology, DS, histology diagnosis from colposcopy with biopsy, and
p16 immunohistochemistry results. DS+ status was compared with
HSIL, ASC-H, and ASC-US/HPV 16+ regarding HSIL/CIN2+ results.
Statistical methods included chi-square test, logistic regression, and
ROC/AUC analysis. Machine learning models (Random Forest,
XGBoost) were applied to explore the predictive potential of DS+.
AGC-NOS cases (n=1) were excluded due to insufficient sample size.
Results: Among 314 patients, 227 were DS+, 19 had HSIL, 23 ASC-H,
and 51 ASC-US/HPV16+. Chi-square test demonstrated the strongest
association between DS+ and HSIL/CIN2+ (X2=28.315, p<0.001),
with higher values compared to HSIL, ASC-H, and ASC-US/HPV16+.
Logistic regression confirmed DS+ as a significant HSIL/CIN2+ pre-
dictor (OR=2.14, p<0.001). ROC analysis revealed a higher AUC for
DS+ (0.651) compared to HSIL (0.556), ASC-H (0.524), and ASC-US/
HPV16+ (0.476), suggesting superior diagnostic performance.

Published online: 22 August 2025

Conclusion: The 7-year screening findings indicate that p16/Ki67+ is
at least as strongly associated with HSIL/CIN2+ as the current LAST
standardization criteria. Given its predictive value and higher AUC,
DS+ may serve as a valuable additional criterion for p16 immunohisto-
chemistry in HPV-associated squamous lesions of the cervix, alongside
existing additional special circumstance recommendations.

OFP-01-002

WHO classification system in soft tissue cytopathology: diagnostic
accuracy and malignancy risk assessment

S. Ahuja', A. Khan', C. Ahluwalia', M. Singh'

'Vardhman Mahavir Medical College and Safdarjung Hospital, Pathol-
ogy, New Delhi, India

Background & Objectives: Diagnosing soft tissue tumours, which are
intricate neoplasms, often necessitates precise identification through
fine-needle aspiration (FNA). The World Health Organization (WHO)
classification system seeks to standardize the cytopathological eval-
uation and assess the risk of malignancy (ROM) in these tumours.
This manuscript aims to classify soft tissue FNA samples based on
the recently proposed WHO classification for reporting soft tissue
cytopathology and to assess this system’s sensitivity, specificity, and
diagnostic accuracy in diagnosing malignancies.

Methods: This retrospective analysis encompassed cytological speci-
mens collected between January 2022 and June 2023. Specimens
were classified into six categories following the WHO system: non-
diagnostic (ND), benign, atypical, soft tissue neoplasm of uncertain
malignant potential (STNUMP), suspicious for malignancy (SFM),
and malignant. Histopathological comparisons were conducted, and
the ROM, along with sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and diagnostic accuracy, were
determined.

Results: The study analysed 203 samples, with findings showing 62.5%
benign, 13.8% SFM, and 9.9% malignant cases. The ROMs were cal-
culated as 33.3% for ND, 1.2% for benign, 40% for atypical, 25% for
STNUMP, 80% for SFM, and 100% for malignant. Histopathological
correlation was available for 117 cases. The highest sensitivity and
diagnostic accuracy (77.3% and 93.9%, respectively) were observed
when SFM and malignant categories were grouped as indicative of
malignancy. Specificity peaked at 100% when only the malignant cases
were classified as positive. The interobserver agreement was moderate,
with a Cohen’s kappa of 0.45.

Conclusion: The WHO classification system for soft tissue cytopathol-
ogy enhances diagnostic accuracy and standardizes reporting. It serves
as an effective tool for categorizing soft tissue tumours and guiding
clinical management, though further refinements are necessary for its
widespread application.
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OFP-01-003
DICERI mutations are mutually exclusive with the BRAFY®0'E
mutation: a retrospective study with 510 cases of Bethesda III
nodules

Kong!, Y. Wangz, J. Lan,J. Walng1
IThe Affiliated Hospital of Qingdao University, Department of Pathol-
ogy, Qingdao, China, “Jining No. 1 People’s Hospital, Department of
Pathology, Jining, China, 3Qingdao Academy, Qingdao, China

Background & Objectives: This study aimed to investigate the preva-
lence and cytological features of DICERI-mutant fine-needle aspiration
(FNA) specimens in Bethesda III thyroid nodules and to explore the
relationship between DICER] and BRAF'9%E mutations.

Methods: We collected 510 consecutive FNA cases diagnosed as
Bethesda III from a single medical centre over one year. Mutations
in DICERI (exons 24 and 25), BRAF VOOOE and TERT promoter were
detected using Sanger sequencing. The association between DICER1
mutations and cytopathological features was also analysed.

Results: DICER] mutations were identified in 25 patients (4.9%,
25/510), while the BRAF Y**°Emutation was detected in 76 patients
(14.9%, 76/510). The two mutations were mutually exclusive. No cases
exhibited TERT promoter mutations. All DICER-mutant cases were
classified as AUS-other in this cohort. We found that the DICERI-
mutant FNAs exhibited RAS-like nuclear features. Patients with
DICERI mutations were younger than those in the wild-type group,
and their tumours were significantly larger. However, DICERI muta-
tion status was not associated with serum thyroid hormone levels.
Conclusion: Our findings suggest that DICERI-mutant Bethesda II1
nodules are unlikely to be BRAF-mutant carcinomas. Further study of
the molecular characteristics of DICERI-mutant FNAs will contribute
to more accurate cytological diagnosis.

Funding: Taishan Scholar Program (No. tsqn202211376), National
Natural Science Foundation of China (No. 82172616), Natural Science
Foundation of Shandong Province (No. ZR2021MH097)

OFP-01-004

A predictive mutation to identify endometrial carcinomas with bet-
ter prognosis: CCNB3

A. Alpsoy', Z. Bayramoglu', S. Aktas!

'Dokuz Eyliil University, Molecular Pathology, izmir, Turkey

Background & Objectives: Endometrial carcinoma, the most com-
mon gynaecologic malignancy in developed countries, has undergone
molecular classification. POLE mutant (POLEmut) subtype shows the
highest survival rates, and its presence influences treatment decisions.
These mutations cause disordered proofreading activity. Consequently,
errors in replication cannot be rectified, and the accumulation of muta-
tions contributes to clinicopathological features. To better understand
the POLEmut subtype and develop a more targeted genomic approach,
we performed an in-silico analysis of Cyclin B3 (CCNB3), a gene
responsible for cell cycle control frequently mutated in POLEmut
patients.

Methods: Data regarding CCNB3 alterations in The Cancer Genome
Atlas Pancancer Atlas dataset was acquired from cBioPortal. 507 cases
with precise molecular subtyping were included in the study. Clinico-
pathologic analyses were conducted using cBioPortal.

Results: CCNB3 mutant cases included 45 POLEmut, 12 MSI, 1
copy number-low, and 2 copy number-high subtype cases with a high
frequency of POLEmut subtype (p<107'°, g<10°'%). Mutation count
(mean: 6695.63 vs 304.16) and tumour mutation burden (mean: 229.98
vs 10.28) were higher in CCNB3 mutant cases compared to wild-type

@ Springer

cases (p<10’10, q<10’10). CCNB3 mutant cases had 95.20% overall,
90.50% progression-free, while CCNB3 wild-type cases had 51.67%
overall (p=3.132e-3, q=6.264e-3, HR: 6.295 [95% CI: 3.348-11.838])
and 59.01% progression-free (p=1.386e-3, q=5.543e-3, HR: 4.408
[95% CI: 2.588-7.509]) survival. POLEmut subtype had 73.3%, 91.75,
and POLEwt group had 56.30%, and 59.13% overall (p=4.473¢-3,
q=8.945e-3, HR: 0.169 [95% CI: 0.088-0.321]) and progression-free
(p=1.211e-3, q=4.845e-3, HR: 0.186 [95% CI: 0.107-0.323]) survival,
respectively.

Conclusion: CCNB3 mutant group included 45 out of 49 from POL-
Emut subtype and distinguished 15 POLEwt cases. Even with the
addition of 15 cases from subtypes with worse prognoses, a slightly
lower progression-free survival but a significantly improved overall
survival were observed compared to the POLEmut subtype. Utilizing
CCNB3 evaluation can be valuable in selecting cases from heterogene-
ous subtypes, leading to more comprehensive and effective molecular
classification.

OFP-01-005
Correlation between p53 immunohistochemical staining and 7P53
molecular testing in endometrial carcinomas: a detailed assessment
of discrepant cases with implications for patient management
Machuca-A, I M. Catherwood?, D. Gonzalez de Castro®, G.
McCluggage*
"Virgen Macarena University Hospital, Pathology, Seville, Spain,
2Regional Molecular Diagnostics Service, Belfast Health and Social
Care Trust, Belfast, United Kingdom, 3Queen’s University, Patrick G
Johnston Centre for Cancer Research, Belfast, United Kingdom, “Bel-
fast Health and Social Care Trust, Pathology, Belfast, United Kingdom

Background & Objectives: The TCGA molecular classification of
endometrial carcinomas (ECs) has prognostic and predictive value.
This study evaluates the concordance between p53 immunohistochem-
istry and TP53 molecular testing in a consecutive cohort of ECs from
a population-based setting.

Methods: A study was conducted on 386 consecutive ECs using NGS
(83 genes, including POLE and TP53 and microsatellite instability
analysis) and immunohistochemistry for p53, hormone receptors,
and MMR proteins. Cases with discrepancies between molecular and
immunohistochemical p53 results were studied.

Results: Of the 386 carcinomas, 8% were POLEmut, 24.9% MMRd,
21.5% p53abn, and 45.6% NSMP. A total of 7% were multiple clas-
sifiers. The initial concordance between p53 immunohistochemis-
try and TP53 NGS was 88.6% (44/386), increasing to 93.5% after
reviewing the p53 stained slides of discordant cases. Among the
44 discordant cases, after review 19 were reclassified from p53
wild-type staining to mutation-type, including 13 with a subclonal
p53 pattern of mutation-type immunoreactivity. Twenty-two cases
(5.7%) with a subclonal pattern of mutation-type p53 immunore-
activity but with 7P53 mutations on NGS were identified, mostly
low-grade endometrioid carcinomas (15/22;68.1%). Overall TP53
mutations were detected in 9.6% of low-grade endometrioid carcino-
mas (25/260): 12 were of p53abn molecular type, all being low-risk
carcinomas (Stage I).

Conclusion: The integrated use of NGS and immunohistochemistry
enhances the accuracy of TCGA molecular classification. High con-
cordance supports p5S3 immunohistochemistry as a 7P53 mutation sur-
rogate, although the correlation is not perfect. Recognizing subclonal
p53 immunohistochemical patterns is important for TCGA classifica-
tion when molecular testing is not undertaken. Uncertainty persists
regarding the classification and management of low-risk (low-grade
and low-stage) endometrioid carcinomas in the p53abn subgroup.
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OFP-01-006

Six-pattern-based p53 interpretation in 1284 vulvar squamous cell
carcinomas: inter-pathologist variation, pattern distribution, and
classification with incorporation of p16 and high-risk HPV

L. Baandrup1’2’3, E.L. Kaderly Rasmussen?, L. G Larsen’, E.
M Madsen®, M. B Franzmann’, A. K Kj&rl, N. V Salinas®, D.
Schledermann’®, B. H Winberg'o, D. @rnskov!', M. Waldstrgm'>'3,
S. K Kjer!413

"Danish Cancer Institute, Unit of Virus, Lifestyle and Genes, Copen-
hagen, Denmark, 2Zealand University Hospital, Department of Pathol-
ogy, Roskilde, Denmark, University of Copenhagen, Department of
Clinical Medicine, Copenhagen, Denmark, “Danish Cancer Institute,
Unit of Virus Lifestyle and Genes, Copenhagen, Denmark, 5Zealand
University Hospital, Department of Pathology, Naestved, Denmark,
SAarhus University Hospital, Department of Pathology, Aarhus,
Denmark, "Hvidovre University Hospital, Department of Pathology,
Hvidovre, Denmark, 8Aalborg University Hospital, Department of
Pathology, Aalborg, Denmark, °Lillebaelt Hospital, Department of
Pathology, Vejle, Denmark, '°Herlev Hospital, University of Copenha-
gen, Department of Pathology, Herlev, Denmark, ''Odense University
Hospital, Department of Pathology, Odense, Denmark, '*Department
of Pathology, Aarhus University Hospital, Aarhus, Denmark, 13 Aarhus
University, Department of Health, Aarhus, Denmark, '4Rigshospitalet,
University of Copenhagen, Juliane Marie Centre, Copenhagen, Den-
mark, *University of Copenhagen, Department of Clinical Medicine,
Copenhagen, Denmark

Background & Objectives: The classification of vulvar squamous
cell carcinoma (VSCC) distinguishes between human papillomavirus
(HPV)-associated and HPV-independent types based on p16, a surro-
gate marker for high-risk HPV (hrHPV). p53 immunohistochemistry
also has a key role, though its interpretation has varied over time.
Recent studies, however, have identified six distinct p53 patterns.
Using a large, unselected cohort of 1285 VSCC cases, we aimed
to explore the robustness of this six-pattern p53 classification by
evaluating inter-pathologist variation, map the pattern distribution
and classify the cases by incorporating p16 and hrHPV DNA status.
Methods: In the Danish Pathology Data Bank, we identified 1285
women diagnosed with primary VSCC (1990-2017) and retrieved
formalin-fixed paraffin-embedded tumour blocks. Eight gynaeco-
logical pathologists evaluated p53 immunohistochemistry, classi-
fying cases as wild-type (scattered or mid-epithelial) or abnormal
(basal overexpression, parabasal/diffuse overexpression, absent, or
cytoplasmic). p16 had previously been scored, and p53 scoring was
conducted with the corresponding p16 slide available for reference.
Results: Concordance across the six p53 immunohistochemical
patterns was 66.6% (856/1285), increasing to 86.9% (1117/1285)
when categorized as p53 wild-type or abnormal. Most discordances
(313/429) involved cases where one pathologist assigned the ‘scat-
tered’ pattern, while another classified it differently. Stratified by
p16 status, concordance was 62.9% in pl6-positive and 68.6% in
pl6-negative cases but increased to 94.5% and 82.8%, respectively,
when categorized as wild-type or abnormal. A third evaluation of
discordant pairs is ongoing.

Conclusion: This study represents the largest investigation to date on
the robustness of the six-pattern-based p53 classification in VSCC.
The overall concordance in scoring across the six patterns was 66.6%,
increasing to 86.9% when simplified into abnormal versus wild-type
categories. Concordance (wild-type/abnormal) was higher in p16-pos-
itive cases compared to pl6-negative cases. The final distribution of
p53 patterns and cohort classification, incorporating p16 and hrHPV
DNA status, will be presented at the conference.

OFP-01-007

HPYV-Independent CIN-lesions of the uterine cervix - a new con-
cept cervix

L.-C. Prof. Horn', B. Gilks?, L. Hoang®, G.G.R. Hiller*, M. Stiller*,
A.K. Hoehn*

"University Leipzig Hospital, Institute of Pathology, Leipzig, Ger-
many, 2Vancouver General Hospital, Pathology, Vancouver, Canada,
3Vancouver General Hospital, University of British Columbia, Pathol-
ogy, Vancouver, Canada, “University Hospital of Leipzig, Institute of
Pathology, Leipzig, Germany

Background & Objectives: There is increasing evidence about
HPV-independent (HPVI) squamous cell carcinomas of the uterine
cervix (CSCC). While HPV-associated CSCC precursor lesions (i.e.
high-grade squamous intraepithelial lesion, HSIL) are well charac-
terised, features of HPVI-precursors are limited.

Methods: Histopathological and immunohistochemical evaluation
(p16, p53) as well as mutational analysis by next generation sequenc-
ing performed on HPV high-risk DNA negative (HPVI) squamous
precursor lesions.

Results: Six cases were available with a mean age of 74.5 years
of age (range 64 to 83 years). Five precursors represented dVIN-
like morphology, associated with aberrant p53-immunoepression
(parabasal/diffuse overexpression), non-block-like p16 staining and
pathogenic TP53-mutation, seen in patients with uterine prolapse.
One case not associated with prolapsed uterus represented features
similar to HPV-associated HSIL, no pl6-overexpression but p53-
wildtype staining pattern. On molecular level pathogentic TERT
promotor mutation and a possible pathogenic mutation of HRAS
occurred.

Conclusion: HPVI squamous precursor lesion of the uterine cervix are
exceedingly rare and represent a range of morphologic findings. Some
lesions represent features seen in differentiated vulvar intraepithelial
neoplasia (dVIN-like) and others features similar to HPV high-risk
associated HSIL. Molecular alterations are variable with 7P53-muta-
tion (dVIN-like HPVI precursors) and TERT- as well as HRAS-altera-
tion (HSIL-like HPVI precursor).

OFP-01-008

Spatial Cancer-Immune Phenotypes in NSMP Endometrial Car-
cinomas: transcriptomic profiling reveals distinct pathways of
immune evasion

A.De Leo!, B. Donati?, C.A. Coad3’, M. Grillini*, C. Ascione?, C.
Ravaioli', A.M. Perrone!, C. Ceccarelli', T. Maloberti’, D. de Biase',
A. Ciarrocchi?, G. Tallini!

YUniversity of Bologna, Bologna, Italy, 2Azienda USL-IRCCS di
Reggio Emilia, Laboratory of Translational Research, Reggio Emilia,
Italy, *University of Medicine and Pharmacy “Iuliu Hatieganu”, Mor-
pho-Functional Sciences, Cluj-Napoca, Romania, 4IRCCS Azienda
Ospedaliero-Universitaria di Bologna, Pathology Unit, Bologna, Italy,
SIRCCS Azienda Ospedaliero-Universitaria di Bologna, Solid Tumour
Molecular Pathology Laboratory, Bologna, Italy

Background & Objectives: The classification of the tumour immune
microenvironment into spatial cancer-immune phenotypes (SCIs)—
inflamed, excluded, and desert—is gaining recognition as a key
determinant of immune response and prognosis in solid tumours.
NSMP endometrial carcinomas (ECs), which lack a defining molecu-
lar alteration, represent a heterogeneous group with limited predic-
tive biomarkers. The aim of this study was to define the immune
transcriptomic landscape of SCIs within NSMP ECs to uncover
immune-related mechanisms associated with prognosis.

@ Springer
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Methods: 47 NSMP ECs, previously classified by molecular subtype
and SCI using digital pathology and immunohistochemistry (CD3,
CD8, CD68, CD20, PD-L1), were profiled using the NanoString
PanCancer Immune panel. Gene expression data were analysed to
identify differentially expressed genes across the three SCI groups.
Results: Nanostring profiling revealed distinct transcriptional sig-
natures across SCI groups:

® [Inflamed tumours showed broad activation of the immune
response, with significant upregulation of genes involved in
antigen presentation (HLA genes), T and NK cell cytotoxicity
(PRF1, IL15), interferon signalling, and immune checkpoints
(PDCDI1, CTLA4).

® Excluded tumours exhibited partial immune activation, but with
concurrent downregulation of MHC-related genes and components
of the antigen processing machinery, indicating functional immune
exclusion despite immune cell presence (HLA genes down; CDH1,
MAGEAA4 up).

® Desert tumours were characterized by overall immune silence and
upregulation of genes associated with cell cycle progression and
immune escape (TTK, ILF3, TNFRSF11A).

Pathway analysis confirmed a progressive loss of immune-related
functions from inflamed to excluded to desert, with excluded tumours
showing selective suppression of antigen presentation as a hallmark
of immune evasion.

Conclusion: Transcriptomic profiling reveals that SCI subtypes in
NSMP ECs represent biologically distinct immune states. The immune-
excluded phenotype, in particular, is defined by a paradox of immune
infiltration with silenced antigen presentation. These findings support
the incorporation of SCI into molecular risk stratification and suggest
new opportunities for targeted immune modulation.

Funding: The research leading to these results has received fund-
ing from AIRC under MFAG 2021 — ID. 26319 project — P.I. De Leo
Antonio

OFP-01-009

Transcriptomic dysregulation of the epithelial-to-mesenchymal
pathway defines a novel HPV-independent subset of vulvar squa-
mous cell carcinoma with worse disease specific survival

L. Marimén Pérez de Villar!, L. Diez-Ahijado?, N. Pefiuelas?, B.
Colomal, P. Pascual?, N. Carreras-Dieguez3, L. Sisuashvilil, K.
Darecka', M. Del Pino’, J. Ordi', N. Rakislova', R. Albero®

1Hospital Clinic Barcelona, Pathology, Barcelona, Spain, Instituto de
Salut Global ISGLOBAL), Barcelona, Spain, 3Hospital Clinic Barce-
lona, Gynaecology and Obstetrics, Barcelona, Spain, “Instituto de Inves-
tigaciones Biomédicas August Pi i Sunyer (IDIBAPS), Barcelona, Spain

Background & Objectives: Vulvar squamous cell carcinoma (VSCC)
is a rare malignancy with two distinct pathways: human papillomavi-
rus-associated (HPV-A) and HPV-independent (HPV-I), with HPV-1
tumours having impaired prognosis. We investigated the transcriptional
networks differentially activated in VSCC tumours, to improve risk
stratification and identify therapeutic targets.

Methods: Retrospective analysis of 73 primary VSCC (19 HPV-A,
54 HPV-]) surgically treated from 1996 to 2023 at the Hospital Clinic
of Barcelona. Whole transcriptomic analysis (HTG Edge-Seq) in a
clinically annotated series was performed on formalin-fixed, paraffin-
embedded samples.

Results: The study of the top differential transcriptional pathways
activated in HPV-I samples revealed three distinct molecular clusters:
clusters 1 and 2 composed mainly of HPV-1 VSCC, and cluster 3 com-
posed mainly of HPV-A tumours. Cluster 1 exhibited epithelial features

@ Springer

(CDHI1 overexpression) and metabolic pathways (mTOR). Cluster 2
exhibited an epithelial-mesenchymal (EMT) signature (TWIST1/
SNAI2/ZEB1 upregulation) with angiogenesis activation (VEGFC/
MMPs). Cluster 3 showed an enrichment in IFN-gamma response
pathway. Patients with EMT signature (cluster 2 tumours) showed
worse disease-specific survival (DSS, p=0.044) and a trend toward
reduced recurrence-free survival (RFS; p = 0.056). A simple H&E
classifier based on the invasion patterns was established, including two
categories, closed/ finger and spray patterns. Spray pattern predicted
tumours with EMT signature (cluster 2) with a sensitivity of 84.4% and
a specificity of 71.4%. This H&E-based classifier also correlated with
survival, with tumours showing spray pattern having worse DSS than
those having closed/finger pattern (p=0.0052).

Conclusion: Our study provides a complete overview of the transcrip-
tional networks supporting HPV-I VSCC cases, identifying a subset of
patients with high EMT expression signature correlating with poorer
DSS. We have successfully translated these molecular findings into a
practical H&E-based classification system using the invasion pattern,
which correlates with DSS. The H&E-based classifier offers a globally
accessible tool to identify tumours with EMT signature, addressing
unmet needs in resource-limited settings.

Funding: Project ‘PI23/00494; funded by Instituto de Salud Carlos 111
and co-funded by the European Union ‘A way to make Europe’

OFP-01-010

Update on the interpretation of somatic POLE mutations in
endometrial carcinomas

B. Tessier-Cloutier!?, A. Boroujeni-Momeni3

"McGill University Health Centre, Department of Pathology, Mon-
treal, Canada, 2McGill University, Department of Pathology, Montreal,
Canada, Memorial Sloan Kettering Cancer Centre, Department of
Pathology, New York, USA

Background & Objectives: POLE mutation testing is essential for
endometrial carcinomas (EC) molecular classification. Eleven hot-
spot mutations are considered canonical. While the POLE-score aids
in evaluating rare variants, its use varies with testing methods. We
present our interpretation of POLE and POLD] pathogenic mutations
in a large, clinically and molecularly annotated EC cohort.
Methods: We analysed a cohort of EC cases previously sequenced
using extended cancer gene panels (368-505 genes), assessing
POLE and POLDI variants, tumour mutational burden (TMB),
and microsatellite instability (MSI). Immunohistochemistry for p53
and MMR proteins completed the molecular profiling. Statistical
analysis was used to correlate molecular and clinicopathological
features.

Results: We surveyed a cohort of 2533 EC and identified 152
tumours with POLE variants involving the exonuclease domain of
the gene (exons 9-14; 6%) and 16 cases with POLDI pathogenic
variants (0.6%), among the POLE variants 84% were regarded as
canonical. Within EC with canonical POLE variants, the median
TMB was 52.7 mutations per megabase (m/mb) while for cases
with non-canonical POLE exonuclease mutation the median TMB
was 119 (m/mb) and for POLDI mutated cases it was 106 (m/mb;
p=0.21). Among the cases with pathogenic POLE mutations, 5% had
concurrent DNA mismatch repair deficiency (MMRd), while among
the POLD1 and non-canonical POLE mutated cases 80% and 47%
had MMRd (p<0.001). No differences in histomorphologic features
was identified. Survival analysis showed that the cases with non-
canonical POLE had worse progression free and overall survival
outcomes (log rank p<0.01).

Conclusion: Our analysis identified non-canonical POLE exonucle-
ase domain and POLD] variants that show an ultramutated pheno-
type. They were more likely to be double classifiers (MMRd/POLE or
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POLDI) and there may be clinical differences between their outcomes
compared to canonical POLE mutated cases. These findings have
implications for the testing methodology implemented in endometrial
carcinoma molecular classification, as well as decisions regarding treat-
ment de-escalation.

Funding: Fonds de Recherche du Québec - Santé (FRQS), Marathon
of Hope Cancer Centres Network (MOH-CCN)

OFP-01-011
Endometrial and colorectal cancers: concordance between NGS-
MSI and IHC-MMR

. Scaglione!, A. Santoro!, B. Padial Urtueta?, N. D’alessandris’, D.
Arciuolo?, N. Narducci?, F. Addante?, A. Piermattei?, M. Valente?,
A. Travaglino3, L. Salvatore?, S. DurantiZ, A. Minucci?, C. Nero?, F.
Fanfani®, G. Tortora?, G.F. Zannoni'
ICatholic University of Sacred Heart, Rome, Italy, 2Fondazione Poli-
clinico A. Gemelli, Rome, Italy, 3University of Insubria, Varese, Italy

Background & Objectives: Assessing mismatch repair (MMR) sta-
tus is crucial for prognostic and predictive purposes, including Lynch
syndrome screening. International guidelines recommend evaluating
MMR status in newly diagnosed colorectal (CRC) and endometrial
cancer (EC) patients. While immunohistochemistry (IHC) is the most
commonly used method for MMR status assessment, other molecular
tools, such NGS, can also be employed.

Methods: The aim of this study was to evaluate the concordance
between NGS-MSI and IHC-MMR in a prospective cohort of CRC
and EC patients from a large referral centre. We performed a detailed
genomic and pathological analysis of discordant cases to explore rea-
sons for discrepancies between methods.

Results: 520 patients were enrolled, 352 EC and 168 CRC. The overall
concordance between IHC-MMR and NGS-MSI was 90% (CI: 87%-
92%). Sensitivity was 62%, specificity 99%, with a positive predictive
value of 98% and a negative predictive value of 88%. EC cases showed
lower concordance rate (85%) compared to CRC cases (99%), largely
due to microsatellite stable (MSS) status in MMR-deficient samples.
Discordant CRC cases had poor responses to immunotherapy. In EC,
28% of discordant cases were linked to POLE mutations (10%), atypi-
cal [HC-MMR patterns (6%), MSH6 protein loss (18%). Around 60%
of discordant EC cases involved Lynch syndrome (12%), MMR somatic
variants (4%), MLH1 hypermethylation (37%). Differences in unstable
loci among MMR phenotypes (p = 0.003) contributed to reduced MSI
scores in cases with MLH1/PMS2 loss, accounting for 56% of discord-
ant EC cases. Adjusting the MSI score threshold to 6.1 improved the
AUC to 0.9 for predicting MMR status in EC.

Conclusion: The concordance between NGS-MSI and IHC-MMR was
90%, with a lower concordance in EC compared to CRC. Microsatellite
instability assessed by NGS showed varying levels of concordance with
MMR deficiency by IHC in CRC and EC patients. Tumour-specific
thresholds may help reduce false negative cases and improve thera-
peutic decision-making.

OFP-01-012

KDM2B is a highly sensitive marker in high-grade endometrial
stromal sarcoma

E. Kommoss', A. Charbel!, C. Chow?, N. Benabdallah?, T. Nielsen®,
C.-H. Lee’, D. Hunstman*

nstitute of Pathology, Heidelberg, Germany, Molecular and
Advanced Pathology Core, University of British Columbia, Vancou-
ver, Canada, JInstitute of Genetics and Cancer, University of Edin-
burgh, Edinburgh, United Kingdom, “University of British Columbia,
Pathology and Laboratory Medicine, Vancouver, Canada, >University
of Alberta, Pathology and Laboratory Medicine, Edmonton, Canada

Background & Objectives: KDM2B plays an important role in
recruiting the polycomb repressive complex 1.1 (PRCI1.1) to CpG
islands, facilitating transcriptional repression. Recent studies have
shown KDM2B to be highly expressed in soft tissue tumours har-
bouring alterations in BCOR, which is a core component of PRCI.1.
The aim of this study was to evaluate the diagnostic value of KDM2B
immunohistochemistry in the differential diagnosis of endometrial stro-
mal neoplasms, including tumours with PRC1.1-associated alterations.
Methods: Formalin-fixed and paraffin-embedded (FFPE) tissue of
endometrial stromal tumours of various genotypes was retrieved and
a tissue microarray (TMA) constructed. A FFPE tissue section was
stained on a Leica BOND RX stainer using a FBXL10 (KDM2B) anti-
body (clone D3T8J, Cell Signaling Technology) at 1:50 dilution. Only
nuclear staining was evaluated, and the staining was quantified using
an H-score.

Results: The series included 3 endometrial stromal nodules, 58 low-
grade endometrial stromal sarcomas including tumours with confirmed
JAZF1::SUZI12 (n=9) and EPC1::PHFI (n=1) gene fusions, 11 high-
grade endometrial stromal sarcomas including tumours with confirmed
ZC3H7B::BCOR/BCOR::LPP (n=4) and YWHAE::NUTM2 (n=5)
gene fusions, 1 uterine tumour resembling ovarian sex cord tumour
(UTROSCT) with an ESR1::NCOA3fusion, and 13 undifferentiated
uterine sarcomas. An optimal cut-off value of H-score 10 was defined
for KDM2B positivity. All endometrial stromal nodules, UTROSCT,
and undifferentiated uterine sarcomas were negative for KDM2B. All
but one low-grade endometrial stromal sarcomas were also negative.
In contrast, all high-grade endometrial stromal sarcoma samples were
positive for KDM2B (H-score range: 50 — 290).

Conclusion: In conclusion, our study shows that KDM2B is a highly
sensitive and specific marker for high-grade endometrial stromal
sarcoma, harbouring ZC3H7B::BCOR and YWHAE::NUTM?2 gene
fusions. Future studies will aim to validate our findings and investigate
additional molecular subtypes of uterine mesenchymal neoplasms to
further confirm the specificity of KDM2B for HGESS.

OFP-01-013

Molecular profiling and tumour microenvironment in HPV-associ-
ated anogenital squamous cell carcinomas: detailed transcriptomic
insights

M.A. Bani'?, L. El Khouryl, D. Gentien?, C. Kanaan', F. Griscelli*,
P. Dartiguesl, C. Genestie', C. Smolenschi’, M. Aupomerolf’, L.
Benhaim’, N. Signolles, P. Saulnier’, V. Martyg, M. Ducreux>?, J.
Michels®, J. Durand-Labrunie®, M. Lacroix-Triki!, C. Badoual%, L.
Lacroix'?, B. Job'!, J.Y. Scoazec'*?

!Gustave Roussy Cancer Campus, Medical Biology and Pathology
Department, Pathology Laboratory, Villejuif, France, *Paris-Saclay
university, Villejuif, France, *Gustave Roussy Cancer Campus, Molec-
ular Analysis, Modeling, and Imaging of Cancer Unit (AMMICa),
Villejuif, France, 4Gustave Roussy Cancer Campus, Medical Biol-
ogy and Pathology Department, Microbiology Laboratory, Villejuif,
France, Gustave Roussy Cancer Campus, Department of Digestive
Oncology, Gustave Roussy Cancer Centre, Villejuif, France, 5Gustave
Roussy Cancer Campus, Department of Gynaecological Oncology,
Villejuif, France, ’Gustave Roussy Cancer Campus, Department of
Surgical Oncology, Gustave Roussy Cancer Centre, Villejuif, France,
8Gustave Roussy Cancer Campus, Platform for Experimental and
Translational Pathology (PETRA), Villejuif, France, *Gustave Roussy
Cancer Campus, Department of Radiation Oncology, Villejuif, France,
9Gustave Roussy Cancer Campus, Medical Biology and Pathology
Department, Tumour Genetics Laboratory, Villejuif, France, ''Gustave
Roussy Cancer Campus, Bioinformatics Plateform, Villejuif, France

Background & Objectives: Human papillomavirus (HPV) infection

plays a pivotal role in the pathogenesis of various anogenital squa-
mous cell carcinomas (SCCs), including cervical, vulvar, and anal
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cancers. Understanding the distinct molecular landscapes and immune
microenvironments across these tumour sites may refine diagnostic
accuracy and therapeutic approaches. We investigated transcriptomic
profiles associated with tumour location and HPV genotypes to under-
stand molecular distinctions and characterized the tumour immmune
microenviroment.

Methods: We analysed 50 patients with HPV-associated SCC from
cervix (n=19), vulva (n=16), and anal canal (n=15). HPV associa-
tion was confirmed via p16 immunohistochemistry, high-risk HPV in
situ hybridization, and PCR genotyping. Immune cell infiltration was
assessed using multiplex immunohistochemistry (IRF1/CD20/CD3/
CD68). Gene expression profiling employed Nanostring nCounter
technology with the PanCancer Pathways panel covering 770 cancer-
related genes.

Results: HPV 16 was predominant across sites, while no HPV18 was
detected. Transcriptomic profiling revealed two primary clusters dis-
tinguishing cervical from anal canal carcinomas, with vulvar cases
distributed across both clusters. Cervical SCCs showed increased
expression in inflammation, DNA repair, and FGF signalling. Anal
canal tumours had elevated expression in epigenetic modulation and
PI3K signalling. Vulvar tumours demonstrated mixed molecular
features. GSEA further delineated HPV 16-specific molecular char-
acteristics. HPV16-driven SCCs exhibited suppressed DNA repair
networks, senescence, and immune response pathways (CD8+ T-cell
memory, activated CD4+ T cells), alongside activated extracellular
matrix remodelling pathways. Cell cycle regulation was significantly
altered, suggesting distinct proliferative dynamics compared to other
HPV genotypes. The immune microenvironment showed higher
intratumoral CD3+ T lymphocytes in cervical SCCs (p=0.028) and
increased peri-tumoral CD68+ macrophages in vulvar carcinomas
(p=0.012).

Conclusion: Distinct molecular signatures and immune profiles char-
acterize HPV-associated anogenital SCCs according to tumour site
and HPV genotype. Our transcriptomic analyses reveal molecular
heterogeneity in HPV-associated anogenital SCCs based on location
and HPV genotype. HPV16-driven tumours uniquely suppress DNA
repair, immune responses, and cell cycle regulation while activating
extracellular matrix remodelling.

OFP-01-014

YWHAE::NUTM2B-rearranged endometrial stromal sarcomas
with pure low-grade morphology: a case series expanding the his-
tologic spectrum

A. Alrwashdeh!, S. Alvand', M. Hopkins!, K. Halling!, M. Shahi'
'Mayo Clinic, Laboratory Medicine and Pathology, Rochester, USA

Background & Objectives: The 2020 WHO classification categorizes
endometrial stromal sarcomas (ESS) with YWHAE rearrangements as
high-grade (HGESS). However, increased use of molecular diagnostics
has expanded the recognized morphologic spectrum of YWHAE-rear-
ranged ESS. Recent reports have described low-grade morphologies
in these tumours. We present an additional case series highlighting
unusual morphologic features in ESS harbouring YWHAE::NUTM2B
fusions.

Methods: Cases with YWHAE gene fusions were identified from
the institutional Sarcoma Targeted Gene Fusion Panel database.
Pathology reports, and H&E slides were reviewed when available.
Tumours with purely low-grade ESS (LGESS) morphology were
selected. Detailed histologic features from one biopsy and five hys-
terectomy specimens were analysed, along with available clinical
follow-up.

Results: Six patients with YWHAE::NUTM2B fusions were identified
(median age: 43.5 years; range: 29-71). Tumour size ranged from 1.7
to 12.5 cm (median: 8.5 cm). All cases exhibited mild to moderate
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cytologic atypia with fibrous or fibromyxoid stroma, absent necrosis,
and 1-3 mitoses per 10 high-power fields. Notably, three cases dis-
played pseudoangiomatoid features with dense hyalinized stroma lined
by monolayer of cells, reminiscent of Masson’s tumour. Immunohisto-
chemically, cyclin D1 was positive in all cases (6/6); CD10 in 2/4; ER
and PR in 4/4. Clinical follow-up was available for five patients (mean:
29 months). Two developed pulmonary metastases—one at diagnosis
and one at 15 months—both alive at last follow-up. The remaining
three showed no evidence of disease.

Conclusion: We describe a cohort of 6 ESS cases with
YWHAE::NUTM2B fusions displaying purely low-grade morphology,
including pseudoangiomatoid features and cyclin D1 co-expression
with hormone receptors. CD10 expression was variable. These findings
underscore the importance of molecular testing in morphologically
low-grade ESS, as YWHAE rearrangement may not always correlate
with high-grade histology but still carries metastatic potential.

OFP-02 Oral Free Paper Session Other Topics
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The impact of congenital heart disease on hypoxic-ischemic
encephalopathy: a comparative analysis

S. Quinonesl, C. Simén de Blas?, G. De la Osa Hernéndez?, C. Merino
Argos3, V. Macarrén!, E.P. Se’lnchez-L()pezl, M. De Uribe-Viloria%, J.
Andrade—Restrepol, A. Andreu-Cervera’, V. CompanyS, M. Martinez-
Sempere’, E. Puelles®, R.M. Regojo', I. Esteban-Rodriguez'

"La Paz University Hospital, Pathology, Madrid, Spain, *Universi-
dad Rey Juan Carlos, Computer Science and Statistics Department,
Madrid, Spain, *La Paz University Hospital, Cardiology, Madrid,
Spain, *Clinico de Valladolid University Hospital, Pathology, Vall-
adolid, Spain, Snstitute of Neurosciences (CSIC-UMH), Campus de
San Juan, Alicante, Spain

Background & Objectives: Cardiorespiratory abnormalities, such
as congenital heart disease (CHD), have been associated with signifi-
cant disruptions in white matter. However, in recent years, grey matter
involvement has also been analysed, including neuronal necrosis and
gliosis, and degeneration of the posterior columns. The aim of this
study is to review acute neuronal necrosis in CHD patients and compare
it to findings in non-CHD.

Methods: The anatomopathological reports of foetal clinical autopsies
(from week 22), perinatal and infant from 2000 to 2019 inclusive were
reviewed. Subsequently, all cases with selective acute neuronal necrosis
(SANN) in more than one vascular territory were selected. A total of 205
cases were identified, including 28 patients with CHD and 177 patients
without CHD. An expansion of sample size including autopsies from
1992 to 2024 was made, resulting on the identification of 47 CHD cases
more. Therefore, we compared the SANN cases of 75 cases of CHD
(between 1992 to 2024) and the 177 non-CHD (between 2000 to 2019).
Results: CHD patients presented a greater involvement of cerebral
neocortex in grey matter lesions, including both SANN and grey glio-
sis, compared to non-CHD individuals (SANN: p-value<0.001, chi-
square=12.085; Grey gliosis: p-value<0.001, chi-square=13.76).
However, non-CHD showed a larger involvement of the thalamus,
including SANN and grey gliosis (SANN: p-value=0.014, chi-
square=6.096; Grey gliosis: p-value=0.018, chi-square=5.64). Addi-
tionally, non-CHD presented a higher involvement of SANN in pons
(p-value<0.001, chi-square=32.012).

Furthermore, cerebral neocortex and midbrain involvement was more
pronounced in individuals older than 37 weeks (cerebral neocortex:
p-value<0.001, t=-3.600; midbrain: 0.035, t=-2.121).

Conclusion: CHD were found to be associated with both white mat-
ter and grey matter lesions. Our study aligns with previous authors
who have identified the cerebral neocortex as a region of higher lesion
frequency in CHD individuals. However, our findings contrast with
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the classical perspective, which posits a greater involvement of the
thalamus and pons.

OFP-02-002

Post-mortem toxicology analysis in a young Sudden cardiac death
cohort — an Irish perspective

C. Staceyl, N. Shah'

"University Hospital Waterford, Histopathology, Waterford, Ireland

Background & Objectives: Sudden cardiac death (SCD) is one of
the leading causes of death worldwide, accounting for 10-15% of all
deaths. SCD can be caused by acquired heart disease in older adults,
and in younger adults it is more likely caused by a genetically acquired
defect or by ingestion of illicit substances. In cases of SCD, toxico-
logical analysis at post-mortem is crucial to elucidate the cause of
death and detect the presence of substances causing drug-induced
arrhythmias.

Methods: We aimed to assess post-mortem forensic toxicology in
young sudden cardiac deaths over a 5-year period. A retrospective
analysis was performed of completed autopsy reports in our institu-
tion from 2019 to 2023, aged from 16 to 49 years old.

Results: 2975 autopsy reports were reviewed and 277 cases (9.3%)
of SCD with toxicological analysis performed were identified, all of
which were coroner’s cases. Mean age was 38 (SD 7.8). Toxicology
was positive in 83.8% of cases (n=232) and negative in 16.2% (n=45).
Drug overdose causing SCD accounted for 45.8% of cases (n=127),
alcohol overdose 7.9% of cases (N=22), cardiac disease 30% of cases
(n=83), SADS/SUDEP accounted for 5.8% each (n= 16 & n=16) and
other (respiratory/DKA) 4.7% (n=13). Average heart weight was 420g
(range 160g-985g). Polypharmacy (the presence of 2 or more sub-
stances on toxicology) was identified in 82.3% (n=191). The average
number of substances identified on toxicology in each case was 4.9
(range 1-15). History of drug & alcohol misuse was significantly more
common among cases with a positive toxicology profile (n=132, 56.9%
vs n=4, 8.9%, P<0.001).

Conclusion: Toxicology plays a critical role in assessing the underly-
ing cause of death in SCD cases. In our cohort, toxicology was positive
in 83.8%, which is higher than previously published European data
(57%). The overwhelming majority displayed polypharmacy (82.3%).
5.8% of cases were SADS (sudden arrhythmic cardiac death).

OFP-02-003

Modernising pathology education: enhancing medical students’
exposure through simulated multidisciplinary team meetings

S. Jones!, K. Cooper‘, E. de Barra'

'Royal College of Surgeons in Ireland, Department of International
Health and Tropical Medicine, Dublin, Ireland

Background & Objectives: Pathology, as a laboratory-based disci-
pline, has traditionally been taught via didactic lectures and anatomy
tutorials. While the growing emphasis on case-based learning and
simulation in medical education fosters critical thinking and prepares
students to contribute to multidisciplinary teams (MDTs) as junior doc-
tors, this shift may reduce students’ exposure to pathology, potentially
influencing their interest in pursuing pathology as a career.

To increase medical students’ exposure to pathology, while enhanc-
ing their readiness to contribute to MDTs as junior doctors, through
the delivery of a simulated infectious diseases MDT meeting teaching
session.

Methods: Four simulated cases were designed with an emphasis on
teamwork and collaborative learning rather than solely on reaching
the correct diagnosis. Students were divided into groups and assigned
roles- clinician, pathologist and radiologist. Each group received a slide
set relevant to their role and after a preparation period presented their
findings in a simulated MDT meeting. Feedback on the session was

obtained via a modified Readiness for Interprofessional Learning Scale
(RIPLS), a validated questionnaire, to assess the students’ readiness for
interprofessional collaboration.

Results: Seventy-six medical students took part in the session. Of
those who provided feedback, 97% agreed or strongly agreed that the
event improved their understanding of the pathologist’s role. Additional
strengths included the team-based approach, with 91.2% of respond-
ents stating that this helped them integrate clinical, pathological and
radiological findings. 91.7% agreed or strongly agreed that the event
would positively impact their approach to collaboration and diagnosis
in future clinical practice.

Conclusion: This event was designed to enhance medical students’
communication and teamwork skills, in keeping with current trends
in medical education, while increasing their exposure to pathology.
This approach aligns with the 37th European Congress of Pathology’s
theme, ‘Tradition Meets Future’ and offers a model to increase pathol-
ogy exposure within the modern medical curriculum.

OFP-02-004

The Tumour Tissue Bank of the German National Cohort (NAKO):
pilot of a centralized epidemiologically based biobanking

K. Hofmann', N. GroBkinskyz, K. Wirkner?, H. Bliker*, A. Brobeil ',
P. Schirmacher’

"Heidelberg University Hospital, Institute of Pathology, Heidelberg,
Germany, 2NAKO e.V., Heidelberg, Germany, *Leipzig University,
Leipzig Research Centre for Civilization Diseases, Leipzig, Germany,
“Leipzig University Hospital, Institute of Pathology, Leipzig, Germany,
STissue Bank of the National Centre for Tumour Diseases (NCT), Hei-
delberg, Germany

Background & Objectives: The NAKO Health Study is a nation-
wide, long-term, population-based study. It contains 200,000 par-
ticipants recruited by 18 study centres since 2014 and has the aim
to gain knowledge of how widespread diseases develop, to improve
prevention, early detection, and treatment. The centralized Tumour
Tissue Bank (TTB) collects, characterizes, validates, and stores pseu-
donymized cancer tissue samples from participants of NAKO for
future research. It’s an integral infrastructure of NAKO, attached to
the NCT tissue bank and the BioMaterialBank Heidelberg (BMBH)
and represents a worldwide unique approach, combining structured
epidemiological data with decentralized clinico-diagnostic tissue
acquisition and expert-driven, quality-assured tissue biobanking.
Methods: Representative FFPE tumour tissues obtained in clinical
context from NAKO participants are requested from the pathologies
via NAKO study centres. To test the workflow and resulting tissue
acquisition, a pilot project was carried out in December 2022 in
cooperation with the Leipzig Cancer Registry and the Saxony State
Cancer Registry.

Results: The successful pilot demonstrated correct data transfer
from Leipzig Cancer Registry to TTB and enabled the implementa-
tion of all relevant processes. The consent rate from participants to
tumour sample request was 42%, the response rate of requested cases
was 50%. This resulted in 27 cases being acquired, processed, and
validated in TTB, consisting of one tumour and one normal tissue
sample. In addition, histopathological quality assessment as well as
virtual microscopy was performed. The most frequently included
tumour entity was breast cancer (52%).

Conclusion: The successfully implemented processes of TGB show the
feasibility and potential of joining quality assured tissue biobanking
with high-dimensional epidemiological studies. On the other side, reg-
ulatory issues pose significant challenges to efficient probe acquisition.
A higher compliance from study participants as well as pathologies
is aspired. This approach allows comprehensive analyses to multiple
research issues due to the connection of structured epidemiologic data
with high-quality tissue biobanking.
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Funding: The NAKO is funded by the Federal Ministry of Educa-
tion and Research (BMBF) [project funding reference numbers:
0IERI301A/B/C, 01ERI511D, 01ER1801A/B/C/D and 01ER2301A/
B/C], federal states of Germany and the Helmholtz Association, the
participating universities and the institutes of the Leibniz Association
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The aromatic amino acids inhibit proteasome translocation and
suppress tumour growth via selective mTOR activation
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G. Goldhirsh?, B. Fabre®, C. Lulu?, M. Kaduri*, A. Dahan', A.
Schroeder®, Y. Ben-Neriah®, Y. Zohar!, A. Ciechanover?

'Rambam Health Care Campus, Institute of Pathology and Cytology,
Haifa, Israel, >Technion - Israel Institute of Technology, Faculty of
Medicine, Haifa, Israel, >The Hebrew University, Medicine, Jerusalem,
Israel, “Technion - Israel Institute of Technology, Faculty of Chemical
Engineering, Haifa, Israel, SUniversité de Toulouse, CNRS, Auzeville-
Tolosane, France

Background & Objectives: The proteasome, the catalytic arm of
the ubiquitin system, undergoes translocation from the nucleus to the
cytosol under stress. This adaptive response is regulated by newly
identified mTOR-agonistic amino acids—tyrosine, tryptophan, and
phenylalanine (Y WF)—promoting proteasomal functions crucial for
cell survival, including amino acid recycling and clearance of mis-
folded proteins. YWF-induced mTOR activation results in nuclear
proteasome sequestration and subsequent cell death, positioning this
pathway as a key stress-coping mechanism. Our objective was to
investigate the role of YWF-mediated proteasome dynamics in vivo
and explore its potential clinical relevance.

Methods: We analysed proteasome subcellular localization in tumours
versus adjacent normal tissues using xenograft, endogenous, and meta-
static tumour models. The effect of YWF on proteasome dynamics
and tumour progression were evaluated across multiple cancer types.
Human breast and uterine cervix xenografts, along with endogenous
murine models of colorectal and urinary bladder carcinoma, sarcoma,
and metastatic triple-negative breast cancer were employed. Protea-
some localization and tumour response were assessed following YWF
administration, either orally or subcutaneously to the tumour bed.
Results: Across all tumour models—sarcoma, breast, cervix, colo-
rectal, and bladder—the proteasome predominantly localized to the
cytosol, in stark contrast to adjacent non-neoplastic tissues. YWF
administration triggered nuclear sequestration of the proteasome in
tumour cells, leading to extensive apoptosis and marked tumour regres-
sion (sarcoma: 84.6% reduction, p = 3.76x107%; breast: 81.2%, p =
1x107; cervix: 74.8%, p = 1x1074; colorectal: 86.7%, p = 0.006; blad-
der: 87.8%, p = 0.01), as well as a significant decrease in metastatic
burden (51.1% reduction, p = 0.001).

Conclusion: Our findings identify proteasome dynamics as a core
mechanism of tumorigenesis and cellular stress tolerance. Modulating
proteasome subcellular localization—particularly via nutrient-sensing
pathways—emerges as a novel therapeutic strategy, effectively repro-
gramming the tumour cell’s “satiety centre” and undermining its sur-
vival advantage under stress.

Funding: Foulkes Fellowship, Rappaport Research Program for Early
Career Clinician-Scientists, Atidim-Rambam Fellowship
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Contactless Traceability Automation in the Pathology Laboratory
M.M. Baron!, A. Eccher?, L.M. Terracciano>*, A. Repici”, L. Di
Tommaso>*, A.P. Dei Tos®, A. Rizzo!, S. Marletta'”

"Humanitas Istituto Clinico Catanese, Division of Pathology, Catania,
Italy, 2University Hospital of Modena, Department of Medical and
Sciences for Children and Adults, University of Modena and Reggio
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Emilia, Modena, Italy, 3Humanitas University, Department of Biomedi-
cal Sciences, Milano, Italy, 4IRCCS Humanitas Research Hospital,
Department of Pathology, Milano, Italy, SIRCCS Humanitas Research
Hospital, Endoscopy Unit, Milano, Italy, *Surgical Pathology and Cyto-
pathology Unit, University of Padua School of Medicine, Department
of Medicine-DIMED, Padova, Italy

Background & Objectives: Pathology laboratories are dealing with
a constant increase in their workflow due to the shortage of dedicated
professional figures and the overwhelming amount of data required in
the era of personalized medicine. In this setting, automation, defined
as the employment of devices meant to supplement or replace human
efforts in a process, is pivotal.

Methods: In this work, we present a project for an automatic con-
tactless traceability identification solution based on high-frequency
alternating current electromagnetic wave technologies with real-time
localization integrated with a dedicated dissection hood.

Results: The system depends on Tag/chip micro-transponders and 2.45
GHz RTLS-UWB labels, which can be interfaced through "pairing"
between the tag and the receiver connected to the LIS. The tags may
be implanted, among others, on fresh operator samples with a metal-
lic "micro-tag" marker, slides, bio-cassettes, operator containers, and
Eppendorf tubes. The whole system relies on contactless identifica-
tion with a database that stores clinical records, IHC, FISH, and WSI
results. This traceability system is integrated into an anatomical dissec-
tion hood capable of detecting the presence of biological tissue on the
work surface and providing unique identification using next-generation
transmitter modules with RTLS-UWB radio frequency signal reception
functions coupled with GPS tracking hidden under the work surface.
When the sample passes over the hood’s workbench, it will be detected
and identified via a touch monitor, displaying its complete related infor-
mation. The subsequently created bio-cassettes will then be coded
and placed in a basket inside an integrated compartment in the hood,
constantly tracked through the coded tags in the block structure. The
software will then perform a verification of the acquired images/data
and, upon operator confirmation, transfer the information to the LIS.
Conclusion: The solutions proposed by the present project carry a
disruptive potential to enhance sample management, lessen human-
based mistakes, and increase timesaving and productivity of operators.

OFP-02-007

Beyond the microscope: introducing high school students to the
medical world through pathology '"Ege University Pathology Sum-
mer School Experience"

B. Doganavsargil', G. Serin'

'Ege University Faculty of Medicine, Department of Pathology, izmir,
Turkey

Background & Objectives: Historically, physicians have been pre-
dominantly associated with treatment, while branches focused on
disease mechanisms and diagnosis, such as pathology, remain less
understood by the public. Modern medicine requires a multidiscipli-
nary approach, and recognizing all branches as an integrated whole
shapes the public’s perception of the healthcare system, potentially
preventing future issues. High school students are at a critical stage in
career selection, and it is crucial that their foundational knowledge in
medicine is shaped early and accurately. Moreover, this age group is
most receptive to experimental learning.

Methods: We initiated a nonprofit one-day workshop to introduce high
school students to the importance of pathology within the medical field.
The theoretical section covered disease mechanisms, including neo-
plastic, infectious, and degenerative diseases, as well as their effects on
tissues. Students also learned about materials examined and methods
used in pathology. The practical section provided hands-on experience
in some macroscopic examinations, tissue sectioning, preparing their
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own mouth mucosal cytological preparations and staining, as well as
examining common diseases under the microscope.

Results: A total of 126 students participated in the workshops (includ-
ing 32 students in 2022, 50 in 2023, 44 in 2024). Pretests and posttests
were performed and written informed consent was taken from the par-
ents. Initially most students were unfamiliar with the role and outline
of pathology. However, after the workshop, they reported gaining a
deeper understanding of pathological processes, laboratory workflows,
and diagnostic procedures, while also expressing enjoyment from their
hands-on experiences.

Conclusion: Our study demonstrates that pathology, positioned at the
intersection of clinical, surgical, laboratory, and basic medical sciences,
serves as an excellent entry point for introducing high school students
to medicine. Our three-year observation indicates that the program is
sustainable, functional, and adaptable, suggesting it could be success-
fully repeated annually as part of a "Summer School" initiatives in
collaboration with relevant institutions.

OFP-02-009

Exploring the spatial heterogeneity of antibody-mediated heart
allograft injury through transcriptomic profiling

A. Sannier!?, 1. Zouhry]’z, N. Perlin?, M. Para®?, G. Caligiuriz, A.
Nicoletti?, G. Franck®

! Assistance Publique - Hopitaux de Paris, Bichat Hospital, Pathology
Department, Paris, France, 2INSERM U 1148, Laboratory for Vascular
Translational Science, Paris, France, >Assistance Publique - Hopitaux
de Paris, Bichat Hospital, Department of Cardiac Surgery, Paris, France

Background & Objectives: Antibody-mediated rejection (AMR)
remains a major challenge to the long-term success of heart transplan-
tation. Microvascular inflammation (MVI) and complement deposition
are hallmark features of AMR, yet their spatial distribution is often het-
erogeneous. The molecular mechanisms underlying this heterogeneity
remain poorly understood. We aimed to investigate the transcriptional
basis of AMR heterogeneity through spatial transcriptomics, to bet-
ter understand its pathophysiology and uncover potential therapeutic
targets.

Methods: We analysed an explanted human heart diagnosed with AMR
using histology, C4d immunostaining, immunofluorescence, and spatial
transcriptomics (10X Genomics Visium). Regions with MVI and/or
C4d deposition were annotated and correlated with spatially resolved
gene expression patterns.

Results: MVI*C4d" regions aligned with a distinct transcriptomic
cluster, supporting a strong biological specificity of this injury pattern
at the mRNA level. MVI*C4d~ and MVI"C4d" areas lacked unique
clustering, suggesting more heterogeneous or transitional transcrip-
tional states. These findings highlight the limitations of histology
alone in capturing molecular complexity. MVI+C4d+ regions showed
upregulation of genes associated with antigen presentation (CD74,
HLA-DQAI), classical complement activation (C1QB, C1QC), and
interferon signalling (GBP5, CXCL11). Immunofluorescence showed
local expression of C1q by CD45" leukocytes. MVI+C4d- areas were
enriched in transcripts linked to T-cell activation (/L7R, CD69), lym-
phocyte chemotaxis (CCL21) and dendritic cell regulation (WDFY4).
MVI-C4d+ regions showed a distinct profile with increased expres-
sion of genes associated with vascular injury (PLAT), matrix remod-
elling (MMP9), and myeloid cell activation (SLAMF8), indicating
that complement deposition in these zones may reflect underlying
vascular activation.

Conclusion: AMR is a spatially complex and transcriptionally diverse
phenomenon. MVI*C4d* regions aligned with a distinct molecular
identity, while other histological patterns lacked clear transcriptomic
boundaries. These findings redefine our understanding of AMR as a
mosaic of immune processes and highlight the potential of spatial tran-
scriptomics to uncover clinically relevant biological processes.

OFP-02-010

Histopathological features of different types of cardiac amyloidosis
Z. Gioeva!, L. Mikhaleva', A. Volkov!, N. Shakhpazyan', V.
Pechnikova!, K. Midiber!

! Avtsyn Research Institute of Human Morphology of Federal State
Budgetary Scientific Institution "Petrovsky National Research Centre
of Surgery", Pathology, Moscow, Russia

Background & Objectives: Cardiac amyloidosis (CA) poses diagnos-
tic challenges due to the non-specific nature of early symptoms and
its rarity. The objective of this study is to identify histopathological
characteristics of CA that influence outcomes, compare the percent-
age of the most common types of amyloidosis revealed by ante- and
post-mortem examination, and to estimate the frequency of clinically
underdiagnosed heart involvement in patients with amyloidosis.
Methods: The study describes the results of 46 endomyocardial biop-
sies and 56 autopsies in patients with CA. All tissue sections were
stained with haematoxylin-eosin and Congo red and observed under
a polarized light. A broad panel of antibodies against different types
of amyloidosis was used for immunohistochemical (IHC) typing of
amyloid.

Results: The study included 54 male and 48 female patients (mean age
76 years). Based on IHC typing, AL amyloidosis was detected in 40
cases (39%), ATTR in 45 (44%), and AA in 17 cases (17%). In most
cases of AL amyloidosis, reticular or pericellular patterns of amyloid
deposition were observed. Commonly, ATTR amyloidosis was char-
acterized by multifocal interstitial amyloid deposits that may not cause
early clinical symptoms. Patients with AA amyloidosis usually had
intravascular amyloid deposition. This finding can explain why cardiac
symptoms were not observed in such cases.

Conclusion: This study has demonstrated that AL amyloidosis can
be accompanied by the diffuse intravascular and pericellular patterns
of amyloid deposition with cardiomyocyte atrophy. Such patients
may develop a rapid progression of CA leading to heart failure. Both
in biopsy and autopsy specimens, the most extensive amyloid depos-
its were found in AL kappa amyloidosis. They caused an aggressive
and rapidly progressing CA and a poorer outcome for these patients.
The assessme nt of autopsy cases revealed that ATTRwt amy-
loidosis was frequently detected only at the post-mortem examination
suggesting that it is a common underdiagnosed cause of heart failure
in elderly patients.

Funding: This work was supported by the Russian Science Foundation,
grant No 23-15-00138

OFP-02-011

Autophagy related proteins’ immunohistochemical expres-
sion and their potential role as biomarkers in thymic epithelial
tumours

C. Yfanti!, G. Levidou?, S. Kokkali', D. Rontogianni'?, S.
Theocharis!

!National and Kapodistrian University of Athens, First Department of
Pathology, Athens, Greece, 2Paracelsus Medical University, Nuremberg
Clinic, Department of Pathology, Nuremberg, Germany, *Evangelismos
General Hospital, Department of Pathology, Athens, Greece

Background & Objectives: Thymic Epithelial Tumours (TETs) con-
stitute the most frequent neoplasms in the anterior mediastinum exhib-
iting clinicopathological and molecular heterogeneity. Autophagy, a
self-destructive cellular mechanism with a paradoxical nature, plays
a part in both tumour suppression and induction by either providing
cancer cells with metabolic substrates and nutrients as well as activat-
ing oncogenes and inhibiting tumour suppressor genes, resulting in cell
proliferation and survival. The aim of the present study is to investigate
the clinical significance of four autophagy pathway components (LC3b,
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ATG3, BECLIN, p62) in pathogenetic mechanisms of TETs with pos-
sible prognostic importance.

Methods: Archival formalin-fixed and paraffin-embedded tissue from
99 patients with TETs resected between 2009 and 2020 at Evangelis-
mos Hospital, were retrieved and immunohistochemical staining for
LC3b, ATG3, BECLIN, p62 was performed. The possible correlations
between the expression of the examined autophagy pathway compo-
nents and patients’ clinicopathological parameters, such as WHO his-
tological subtype, Masaoka-Koga stage, overall survival and presence
of relapse was examined.

Results: Higher cytoplasmic BECLIN and p62 expression was asso-
ciated with male gender (p=0.027 and p=0.014, respectively). B3
thymomas and thymic carcinomas (TC) displayed higher cytoplasmic
p62 expression (p=0.019), while cytoplasmic LC3b expression was
marginally more often observed in non B3/TC TETs (p=0.098). A posi-
tive correlation between higher cytoplasmic BECLIN expression and
advanced Masaoka-Koga stage was also observed (p=0.009). ATG3
was not associated with any of the investigated clinicopathological
parameters (p>0.05). There was also no significant correlation between
any of the four examined molecules and overall survival or relapse.
Conclusion: Our findings reveal definite associations between
autophagy and clinicopathological aspects in TETs indicating
autophagy activation in B3/TC and advanced Masaoka- Koga stage
cases. Further studies are needed to explore the role of autophagy in
TETs and its blockage as a potential therapy.

OFP-02-012

Clinicopathological analysis of thymoma: a 12-year retrospective
study from a single institution

E.E. Kucuk!, M. Cikrikcioglu', T. Okay?, F. Aker!

"Haydarpasa Numune Training and Research Hospital, Department
of Pathology, Istanbul, Turkey, “Dr. Siyami Ersek Thoracic and Car-
diovascular Surgery Training and Research Hospital, Department of
Thoracic Surgery, Istanbul, Turkey

Background & Objectives: Thymoma is a rare mediastinal tumour with
diverse histopathological subtypes and variable clinical behaviours. A
comprehensive understanding of its epidemiological and pathological
characteristics is crucial for improving diagnosis and management. This
study retrospectively analyzes 59 thymoma cases diagnosed at Istanbul
Haydarpasa Numune Training and Research Hospital between 2013 and
2024. The objective is to evaluate patient demographics, histopatho-
logical and clinical findings (including paraneoplastic syndromes), and
survival outcomes to identify potential prognostic factors.

Methods: A retrospective review was conducted on 59 thymoma
cases, documenting patient age, sex, histologic type, tumour size, T
stage, presence of paraneoplastic syndromes, and survival outcomes.
Histopathological classification followed WHO criteria, and T stag-
ing was based on the TNM system. Immunohistochemical analysis
was performed in 55 cases. Diagnosis was made through biopsy in
7 patients and surgical resection in 52 cases. Statistical analyses,
including survival analysis and correlation tests, were performed
to explore associations between these clinicopathological variables.
Results: The cohort included 36 males and 23 females, with a
median age of 55 years (mean: 53.2). Tumour size was recorded
in 49 cases (median: 6 cm, mean: 6.58 cm). Histologic subtypes
included 7 type A, 6 type AB, 6 type B1, 18 type B2, 13 type B3,
5 thymic carcinoma, 3 microscopic thymoma, and 1 micronodular
thymoma with lymphoid stroma. Among 46 cases with documented
T stage; 35 were pTla, 4 pT2, 6 pT3, and 1 pT4b. Myasthenia gravis
was observed in 15 patients (25.42%). Survival analysis showed that
42 patients remain alive, while 17 succumbed within 1 to 10 years
post-diagnosis.

Conclusion: This study provides a detailed analysis of thymoma
cases over 12 years, emphasizing variations in tumour characteristics,
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paraneoplastic manifestations, and survival outcomes. Further statis-
tical assessment will refine our understanding of key prognostic fac-
tors and support evidence-based clinical management strategies for
thymoma patients.

OFP-02-013

Gallstones in the mummies of a monastic community in central
Italy (17'"-18™ century)

L. Ventura!, F. Bruno?, A. Avitabile?, A. Risdonna?, I. Faenza’, E.
Petrella®, G. PasquinelliS, M. Traversari®

1Pathology, San Salvatore Hospital, L’Aquila, Italy, 2Neuroradiol-
ogy and Interventional Radiology, San Salvatore Hospital, L’Aquila,
Italy, DIBINEM, University of Bologna, Bologna, Italy, “Radiology,
Morgagni-Pierantoni Hospital, Forli, Italy, DIMEC, University of
Bologna, Bologna, Italy

Background & Objectives: Gallstones were described in mummi-
fied/skeletal remains of 22 subjects from Egypt, Sweden, Greece,
Italy, Sicily, Spain, China, Ohio, Chile, and Colombia, dating back
from 2000 b. C. to 18™ century A. D. The age at death was com-
prised between 25 and 60 years old, with female predominance,
and a 3:1 ratio of cholesterol:pigmented stones. The mummified
bodies of the Poor Clares Hermits monastic community in Fara in
Sabina belonged to Franciscan nuns who followed the first Rule of
Saint Clare combined with strict seclusion and absolute loyalty to
ecclesiastical hierarchies. Most of them came from wealthy Roman
families.

Methods: The bodies were investigated by external examination and
computed tomography (CT) scanning. 3D rendering and densitom-
etry allowed to reconstruct the exact stone morphology and establish
chemical composition. Written sources hosted in the current mon-
astery library were examined to find information about the sisters
who lived there.

Results: Cholesterol-based gallstones were found in 3 individuals
(17.5%) and were probably linked to dietary factors and genetic
predisposition. The age at death of the subjects ranged from 40 to
>50 years. The Book of the Dead allowed to recognize 2 nuns with
symptoms ascribed to cholelithiasis (Maria Francesca Romana, who
died in 1730 at 75; Maria Giovanna Romana, who died in 1718 at 82)
and 1 sister affected by sudden fever and an undefined deep lateral
chest pain (Maria Isabella, who died in 1698 at 50).

Conclusion: In conclusion, gallstones may be easily recognized in
natural mummies through CT scanning, whereas densitometry helps
to establish their chemical composition. As its modern counterpart,
ancient cholelithiasis was most frequently due to cholesterol-based
stones and may thus represent a good bioanthropological marker of
high social class. The presence of gallstones may also be a valid clue
for the identification of the subject, when information recorded in tex-
tual sources are available.

OFP-02-014

Development of a virtual, on-line pathology curriculum for resi-
dency training in pathology: the OPEN experience to lower bar-
riers for the developing world

L. Hassell', T. Ramsaycr', R.S. Gonzalez?, K. Mirza®, N.T. Tran®,
A. Splitt®

"University of Oklahoma Health Sciences Centre, Pathology, Okla-
homa City, USA, 2Emory University, Pathology, Atlanta, USA, 3Uni-
versity of Michigan, Pathology, Ann Arbor, USA, *Kaiser Permanente,
Pathology, Berkeley, USA, 3Open Pathology Education Network, Inc,
Content Teams, Oklahoma City, USA

Background & Objectives: Current training models in pathol-
ogy are poorly scalable in the developing world when compared
to projected increases in demand for pathology services. The Open
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Pathology Education Network (OPEN) was launched in 2022 as a
means to address the global workforce shortage in pathology by
lowering barriers to access. The training model consists of self-paced
on-line materials sourced from largely extant materials, coupled with
intermittent on-line live mentoring sessions. This study assesses the
process of developing OPEN modules to date.

Methods: Teams of subject matter experts were recruited to curate
and develop content for use on the OPEN learning management
system (LMS). Each team consisted of six-eight individuals and
included senior, junior and some trainee volunteers. Support for
development was provided by OPEN leadership and staff via regu-
lar check-ins. A survey of participant experiences was sent to the
30 volunteers to date. Usage data from the LMS was also collected.
Results: To date, modules have been developed and presented live
on the OPEN LMS in gynaecologic pathology (3), urine cytology,
breast pathology, MMR testing, Basics of Pathology, and gynaeco-
logic cytology. Additional teams in head and neck pathology, pae-
diatric pathology, lung pathology, CNS pathology, dermatopathol-
ogy, histology basics, and endocrine pathology have been formed
or are pending launch. Survey results showed participants found
OPEN goals matched personal values. Learners in 89 countries have
accessed the LMS for one or more courses.

Conclusion: The OPEN module development process has succeeded
using volunteers, but often requires lengthy development. Teams
with strong leadership, and some intra-institution collaboration
are more effective. Many disciplines have sufficient open-source
content for a curriculum, while some require significant further
development, slowing the process. Developers show ready transi-
tion to on-going mentorship roles. Trainee response to developed
content and live mentorship shows promising results in developing
competency.

OFP-02-015
A survey of molecular testing availability in Arab countries

. Alayyan', R. Tbrahim?, K. Ogbani’, A. Joudeh*, M. Al-Hussaini’
1King Hussein Cancer Centre, Office of Scientific Affairs and Research,
Amman, Jordan, >Ain Shams University, Department of Pathology,
Cairo, Egypt, *Souss Massa University Hospital, Faculty of Medicine
and Pharmacy, Department of Pathology, Agadir, Morocco, *King
Fahad Specialist Hospital, Department of Pathology, Dammam, Saudi
Arabia, °King Hussein Cancer Centre, Department of Cell Therapy and
Applied Genomics, Amman, Jordan

Background & Objectives: Molecular diagnostic testing is essential
for accurate cancer diagnosis and targeted therapy, and is widely
integrated in the current series of WHO Classification of Tumours,
yet its availability across Arab countries remains unclear.
Methods: A cross-sectional survey targeting the status of molecular
testing in healthcare facilities in Arab countries to assess the avail-
ability of molecular diagnostics. Centers were identified through
an index-pathologist selected in each country. The survey included
questions on availability of various inhouse molecular testing modal-
ities, and infrastructure.

Results: 68 centres responded to the survey, 58 of which offered
oncology services. Centers were distributed across 14 Arab coun-
tries, with the highest representation from Egypt (n=13), Morocco
(n=10), and Saudi Arabia (n=9). Of the responding centres, 44
(75.9%) were located in large cities (population > 1 million), 13
(22.4%) in medium cities (population 100,000-1 million), and 1
(1.7%) in a small city (population < 100,000).

44 (75.9%) centres have PCR, 28 (48.3%) FISH, 26 (44.8%) karyo-
typing, 19 (32.8%) NGS, 16 (27.6%) Sanger sequencing, 8 (13.8%)
methylation profiling, and 6 (10.3%) MLPA. Thirty-two centres
lacked inhouse capability for some or all tests and opted for out-
sourcing—most commonly FISH and NGS.

Among 39 centres lacking specific tests, 27 (69.2%) cited high
cost and 12 (30.8%) cited limited expert personnel as key bar-
riers. Of 31 centres with inhouse testing, 11 (35.5%) adopted
molecular diagnostics to improve diagnostic accuracy and treat-
ment planning.

Conclusion: In the era of precision medicine and molecular-based clas-
sification of tumours, the availability of molecular diagnostic testing is
increasing across Arab countries. However, a significant proportion of
oncology-health centres still lack in-house testing capabilities, primarily
due to high costs and limited specialized personnel. Expanding training
programs and investing in molecular-diagnostic molecular infrastructure
are essential steps toward achieving equitable access to precise diagnos-
tics and personalized cancer treatment across the region.
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OFP-03-001

Prognostic relevance of worst pattern of invasion in cutaneous
squamous cell carcinoma: an analysis of 151 cases

A. Sert!, 1. Ozdemir?, B. Ogiit!, M. Oztag?, O. Erdem!

!Gazi University Faculty of Medicine, Department of Pathology,
Ankara, Turkey, 2Gazi University Faculty of Medicine, Department of
Dermatology and Venereal Diseases, Ankara, Turkey

Background & Objectives: The “Worst Pattern of Invasion”
(WPOI) scoring system is widely used in head and neck squamous
cell carcinomas (SCC) to assess prognosis. In this study, we inves-
tigated the applicability and prognostic significance of this scoring
system in cutaneous SCCs (cSCCs).

Methods: We retrospectively reviewed 151 cases of cSCC diagnosed
between 2019 and 2024, all followed by the dermatology depart-
ment. WPOI scores were assigned independently by two pathologists
(AS, BO) and classified into two groups based on WPOI status: low
(WPOI 1-3) and high (WPOI 4-5). These scores were compared
with clinicopathological features (tumour size, tumour thickness,
histological differentiation, perineural invasion (PNI), lymphovas-
cular invasion (LVI), nodal metastasis, recurrence, subcutaneous
extension, stage, T and N classification, and histologic subtype and
demographic data extracted from the hospital information system.
Prognostic assessment was made according to ‘BWH T classification
system’ recommended by the European Dermatology Association.
Associations were evaluated using chi-square tests and t-tests, with
a significance level set at p < 0.05.

Results: A total of 144 patients with a median age of 71 (9-97) years
were included in our study. High WPOI was found to be significantly
associated with various adverse pathological features such as between
high WPOI and PNI (p < 0.000001), subcutaneous tissue invasion (p
< 0.000001), increased tumour size (p < 0.00001), and greater tumour
thickness (p < 0.0001), poor differentiation (p = 0.0003), advanced
stage (p < 0.000001), and higher pT classification (p < 0.000001).
WPOI was not significantly associated with nodal metastasis, recur-
rence, LVI, multiple SCCs, age, sex, or histological subtype.
Conclusion: Our findings suggest that the WPOI is a valuable his-
topathological marker in cutaneous SCC and could provide helpful
insight into tumour behaviour. This may assist in identifying high-risk
patients, treatment planning and long-term follow-up.

OFP-03-002

Diagnosing urticarial vasculitis and chronic urticaria: a critical
evaluation of a histopathological algorithm and scoring system
D. Petrovic!, N. Delic?, M. Bosic?, E. Manojlovic Gacic?, J. Stojko-
vic Filipovic?, A. Stefanovic*

nstitute of Oncology and Radiology of Serbia, Belgrade, Serbia, 2Uni-
versity Clinical Centre of Serbia, Clinic for Dermatology and Venere-
ology, Belgrade, Serbia, Institute of Pathology, Faculty of Medicine,
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University of Belgrade, Belgrade, Serbia, 4Faculty of Medicine, Uni-
versity of Belgrade, Belgrade, Serbia

Background & Objectives: Urticarial vasculitis (UV) and chronic
urticaria (CU) share clinical and histopathological features, compli-
cating their distinction. Puhl et al. proposed a histopathological algo-
rithm and UV score (UVS) based on leukocytoclasia, erythrocyte
extravasation, and fibrin deposition (FD) in blood vessels to aid the
diagnosis. This study applied and critically evaluated the proposed
algorithm in archival cases.

Methods: Archival cases from 2016-2024 with a referral diagnosis
of UV (n=141), CU (n=32), or both (n=34) were analysed. Biopsy
specimens were scored for leukocytoclasia (3 points), erythrocyte
extravasation (2 points), and FD based on the number of affected
fields of view (FOV) (1-3 points). The UVS was calculated based
on the proposed formula, and a cut-off of 2.75 was applied to clas-
sify cases as CU or UV. Histopathological features were assessed in
detail for diagnostic value.

Results: The algorithm classified 49.8% of cases as CU and 50.2%
as UV, with 46.1% of clinically suspected UV cases reclassified as
CU. Leukocytoclasia, erythrocyte extravasation, and FD were sig-
nificantly more frequent in UV (76%, 45.2%, and 97.1%, respec-
tively) than in CU (6.8%, 9.7%, and 1.9%, respectively; p<0.001).
FD was extensive (>3 FOV) in 83.7% of UV cases, but in CU, it
was mild (affecting <3 FOV) and rare (1.9%). While eosinophils
were more common in CU (p=0.036), their presence did not exclude
UV, nor did neutrophils rule out CU (p=0.175). Intravascular neu-
trophils/eosinophils were frequent in UV (p<0.001). Perivascular
lymphocytes with leukocytoclasia and/or FD were characteristic of
UV (31.7% and 29.8%, respectively). Exclusion of other skin dis-
eases was needed in cases with a sole presence of lymphocytes, even
though they were classified as CU.

Conclusion: Fibrin deposits in blood vessels are the most reliable
marker for UV diagnosis. While the proposed algorithm aids classifi-
cation, its clinical applicability in cases without fibrin deposits requires
prospective validation.

Funding: This research was supported by the Ministry of Science,
Technological Development and Innovation of the Republic of Ser-
bia and the Faculty of Medicine, University of Belgrade, project No.
451-03-66/2024-03/200110
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Cutaneous metastasis: an 18-year retrospective study in a tertiary
hospital

1. Sobreiro Silva!, C. Cerqueiraz, J. Pardal

'Unidade Local de Satide de Braga, Pathology, Braga, Portugal, 2Uni-
dade Local de Satde de Braga, Dermatology & Venereology, Braga,
Portugal

Background & Objectives: Cutaneous metastases account for approx-
imately 2% of all skin tumours, affecting between 0.7% and 9% of
patients with malignant neoplasms. Typically, there is a prolonged
interval between the diagnosis of the primary tumour and the identifica-
tion of cutaneous metastases. However, in some cases, such metastases
may be the initial manifestation of occult primary malignancies.
Methods: A descriptive, retrospective study was conducted on patients
diagnosed with cutaneous metastases between January 2007 and Janu-
ary 2025, whose histopathological examination was performed at Uni-
dade Local de Satde de Braga. Clinical and histopathological data were
collected from electronic medical records.

Results: Seventy cases of cutaneous metastases were identified, which
corresponds to 1% of all cutaneous neoplasias. Most patients were
female (65.7%, n=24), and the mean age at diagnosis was 67.5 +
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13.8 years. Clinically, 88.6% (n=62) of the skin lesions presented as
a nodule and 51.4% (n=36) had multiple skin lesions at the time of
diagnosis. In our series, 38.6% (n=27) of cases were metastasis of
primary breast carcinomas, 15.7% (n=11) of primary lung carcino-
mas, and 12.9% (n=9) of primary colorectal carcinomas. The most
common site of cutaneous metastasis was the chest (n=25), followed
by the abdomen (n=19). The mean time between the diagnosis of the
primary tumour and cutaneous metastasis was 55.5 months. In seven
cases, the diagnosis of metastases was synchronous with that of the pri-
mary tumour, and in nine patients, the primary tumour was diagnosed
through histopathological/cytological examination of the skin lesions.
Currently, only seven patients are alive, and the median survival after
the diagnosis of cutaneous metastasis was 14.4 months.

Conclusion: Overall, the prognosis for patients with cutaneous metas-
tases remains poor, as these are associated with the aggressiveness of
the primary tumour. Understanding their clinical features and main-
taining a low threshold for performing biopsies may be useful in such
cases.

OFP-03-004

Skin neoplastic lesions in the “very old” Portuguese population: a
retrospective study in a two-year period

M. de Brito Pereira'%, F. Oliveira®, F. Gomes®, M. Ferreira', J. Cruz®,
1. Viana'”, C. Alves-Vale!

ICUF Descobertas Hospital, Pathology Department, Lisbon, Portugal,
2NOVA Medical School - Faculdade de Ciéncias Médicas, Lisbon,
Portugal, *Faculdade de Ciéncias e Tecnologia da Universidade Nova
de Lisboa, Caparica, Portugal, *CUF Descobertas Hospital, Pathology
department, Lisbon, Portugal, *Hospital Egas Moniz - Centro Hospita-
lar Lisboa Ocidental, Dermatology, Lisbon, Portugal

Background & Objectives: Non-melanocytic skin tumours rank as the
5™ most common cancer worldwide, while melanoma is less frequent.
Due to an increase in life expectancy, the WHO defines individuals
aged 85 and older as “very old”. This study aimed to characterise skin
tumours in this understudied segment of the Portuguese population.
Methods: We analysed anatomopathological reports of skin lesions
received in our department from January 2023 to December 2024, from
patients with 85 years or older. Specimens were collected in different
institutions across Portugal. The data collection included age, gender,
anatomical site, histopathological diagnosis (by WHO Classification
of skin tumours, 5" ed.) and personal history.

Results: A total of 668 reports from 520 patients were reviewed. The
median age was 89.2 years (85-103), with a sight female predomi-
nance (M/F ratio= 0.93). Malignant tumours constituted 63.17% of
cases (n=422), mainly corresponding to epithelial tumours (n=390;
92.4%), with the most frequent being basal cell carcinoma. Melanocytic
malignancies were less common (n=17; 4.03%), followed by sarcomas
(n=8;1.90%), adnexal carcinomas (n=6;1.42%) and lymphoprolifera-
tive disorders (n=1; 0.24%).

Among the benign lesions/ precursor lesions (n=246; 36.83%), the
most common were epithelial tumours (n=209; 85.00%), followed by
melanocytic lesions (n=18; 7.32%) — 5 (27.78%) corresponding to blue
nevi and 4 (22.22%) had dysplastic features; followed by mesenchymal
lesions (n=13; 5.28%) and adnexal tumours (n=6; 2.44%).

Multiple reports were available in 22.16% of patients in this time
period, with only 13 patients having the biopsy and excision of the
same lesion. The remaining patients (n=102) had at least two different
skin lesions submitted to analysis.

Conclusion: Skin tumours are prevalent in the “very old” group, yet
remain understudied. Our findings corroborate the predominance of
non-melanocytic malignancies. The higher incidence of blue nevi
might be justified by the nature of the institution (private), yet further
study is needed.
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Histological melanoma findings in POT1 germline carriers in a
Swedish familial melanoma cohort

E. Portelli'?, K. Papadakis', K. Schultz'?, J. Lapins4*5, M. Yang', B.
Krynitz2, 1. Vassilaki?, V. Hsiom'?, H. Helgadottir'*

IKarolinska Institutet, Oncology and Pathology, Stockholm, Sweden,
Karolinska University Hospital, Clinical Pathology and Cancer Diag-
nostics, Stockholm, Sweden, *Karolinska University Hospital, Theme
Cancer, Stockholm, Sweden, “Karolinska University Hospital, Derma-
tology, Stockholm, Sweden, SKarolinska Institutet, Dermatology and
Venereology Unit, Dept of Medicine Huddinge, Stockholm, Sweden

Background & Objectives: About 7 to 15% of cutaneous melano-
mas (CM) are familial melanoma (FM) cases. High-risk genes include
CDKNZ2A (up to 40% of cases), CDK4, BAP1 and the more recently
identified telomerase maintenance genes (TMG) which are POT1, TER-
F2IP, TERT and ACD. Spitzoid morphology is commonly observed in
patients with germline variants in TMG. This Swedish study represents
the first report in the Nordic countries on the prevalence and patho-
genicity of POT1I variants along with the histopathology of melanoma
cases in the identified carriers.

Methods: Since 2021, all the CM families in Stockholm have under-
gone POTI testing as an implementation of the routine panel. The
SweGen Dataset and the gnomAD database were used to assess the
frequency of pathogenic variants (PV). The melanoma cases were
reviewed.

Results: Among 150 melanoma families negative for CDKN2A, CDK4,
and BAPI, only one likely POTI PV (c.676C>A, p.His226Asn) was
detected (0.7%). Population data confirmed its rarity. Three carriers
were identified. Carrier 1 had two invasive melanomas in early 20s.
One, in the head and neck area, showed 100% of spitzoid morphology,
BRAF+, classified as a spitzoid melanoma, Breslow 0,6 mm, growing
adjacent to a nevus, suggesting that the melanoma had arisen from a
precursor lesion. The other on the leg was a superficial spreading mela-
noma with 90% of spitzoid cells, Breslow 1,2 mm, BRAF+. Carrier
2 was diagnosed on the leg with a melanoma in situ without spitzoid
features, BRAF+. Carrier 3 was diagnosed on the leg with a superfi-
cial spreading melanoma without spitzoid features, Breslow 0,6 mm,
NRAS mutated (p.GIn61Arg). There were several other tumours in the
pedigree, including brain and soft tissue tumours.

Conclusion: POT1 testing should be offered in high-risk FM cases,
especially when negative for CDKN2A, CDK4 and BAP1, with an early
onset of melanoma exhibiting spitzoid features, and other tumours in
the pedigree.

Funding: This work was supported by grants from the Swedish Can-
cer Society (20 0156 F, 21 1486 Pj and 24 3826 Pj), ALF grant from
Region Stockholm (grant number FoUI-975235 and FoUI-1023897)
and the Cancer Research Funds of Radiumhemmet (grants numbers
194092 and 2240233 (HH) and 174172 and 194103 (VH))
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Gene expression profile comparison of atypical fibroxanthoma and
undifferentiated pleomorphic sarcoma
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Department of Pathology and Laboratory Medicine, San Antonio, USA

Background & Objectives: Atypical fibroxanthoma is a dermal neo-
plasm of uncertain histogenesis with a relatively low-grade behav-
iour. However, AFX exists in a clinical and histopathologic spectrum
and can show a more aggressive lesion as undifferentiated pleomor-
phic sarcoma/ pleomorphic dermal sarcoma. Recent literature has
confirmed the overlap of AFX and UPS also at the molecular level,
however, little is known about the gene expression profiles of these
tumours.

Methods: We applied gene expression profiling through RNA sequenc-
ing of TruSight RNA Pan-Cancer Panel Kit (Illumina) to 9 cases of
AFX and 3 cases of UPS.

Results: Unsupervised cluster analysis revealed a clear molecular
distinction between AFX and PDS, despite both tumours sharing
common DNA mutation profiles and a TP53 UV radiation signa-
ture. RNA sequencing identified unique gene expression patterns
that help differentiate the two, particularly involving apoptosis and
cell adhesion pathways. Receptor tyrosine kinases, such as FLT3,
also showed differential expression between the groups. In AFX,
both apoptosis and adhesion pathways were consistently upregu-
lated across multiple platforms—BioPlanet2019, KEGG2019Hu-
man, and WikiPathways2019Human and these findings align with
AFX’s clinical behaviour, as increased apoptosis limits cellular
survival, and enhanced adhesion restricts migration—traits that
contribute to its less aggressive nature. Among these, apoptosis
was the most frequently upregulated function, followed closely
by adhesion. Additionally, three signalling pathways—PI3K-Akt,
B-cell receptor/activation, and Ras—were found to be commonly
altered in both tumour types, according to KEGG and WikiPath-
ways analyses. These pathways are typically associated with cell
proliferation and survival, and their downregulation in AFX further
supports its limited growth potential.

Conclusion: Overall, while AFX and PDS share mutational similari-
ties, their distinct transcriptomic profiles, especially in apoptosis and
adhesion-related processes, suggest that RNA-based analysis may aid
in distinguishing these closely related tumours.

OFP-03-007

Melanocytic lesions — correlation between margin status and resid-
ual pathology of wider excisions

K. Sheehan', L. Cheriyan', T. Dorman', E. Kay'

Blackrock Clinic, Department of Pathology, Dublin, Ireland

Background & Objectives: Dermatological excisions are frequently
performed for melanocytic lesions, where achieving clear histologi-
cal margins is critical to reduce risk of recurrence. This retrospective
study evaluates margin status and diagnostic changes in patients with
melanocytic lesions discussed in a skin cancer multidisciplinary team
(MDT) setting over a one-year period (’24-25).

Methods: 301 patients were discussed at the MDT. Of these, 191
patients with melanocytic pathology were included in analysis. Patients
were categorized based on number of excisions of the same lesion: sin-
gle excision (n=191), two excisions (n=146), and three or more exci-
sions (n=25). Margin status and diagnostic alterations were assessed
for each excision event.

Results: Mean age was 65 years (range 17-93). The most com-
mon diagnosis was in situ melanoma (n=118), followed by inva-
sive melanoma (n=46). Frequently affected sites included upper
limb (n=51), face (n=40), and back (n=28). Positive margins were
observed in 90 patients following first biopsy/excision, 25 patients
following a second and 4 after a third excision. The mean negative
margin after each excision was 1.8mm, 3.25mm and 2.4mm respec-
tively. Of the 90 patients with positive margins after initial excision,
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75 proceeded to further surgery—12 (16%) had no residual disease.
In contrast, among 101 patients with initially negative margins, 71
underwent further excision, and 14 (19.7%) were found to have
residual melanocytic pathology. Thirteen patients (9%) had their
diagnosis upgraded on subsequent excision (e.g., from benign to
in situ, or in situ to invasive melanoma). Notably, the average clear
margin in those with residual versus no residual disease differed
by only 0.1 mm.

Conclusion: Some evidence exists correlating histological margins and
residual disease in melanocytic lesions. However, this study under-
scores the sometimes paradoxical relationship, particularly in excisions
that are <5Smm. These insights reinforce the critical role of MDTs in
optimizing patient outcomes, particularly when pathology and clinical
context may not align.

OFP-03-008

A whole-lesion morphometric analysis in melanoma: towards a
prognostic role for image analysis

D. Anconelli’, F. Piccinini®3, L. Cardisciani'*, P. Sgubbis, G.
Pasquinelli3, M. Carroli'*, G. Castellani®®, L. Saragoni1*3, F. Vasuri'?
!Santa Maria delle Croci Hospital, Pathology Unit, Ravenna, Italy,
2IRCCS Istituto Romagnolo per lo Studio del Tumori (IRST) “Dino
Amadori”, Meldola, Italy, *University of Bologna, Department of
Medical and Surgical Sciences (DIMEC), Bologna, Italy, “University of
Bologna, School of Anatomic Pathology, Department of Biomedical and
Neuromotor Sciences (DIBINEM), Bologna, Italy, 5Santa Maria delle
Croci Hospital, Dermatology Unit, Ravenna, Italy, SIRCCS Azienda
Ospedaliero-Universitaria di Bologna S. Orsola, Bologna, Italy

Background & Objectives: Previous morphometric studies in mela-
noma have proven useful in differentiating between melanoma and
nevi. Correlations have been established between cell nuclear area,
circularity, and optical density (OD), and p53 and Bcl-2 expression,
mitotic index and tumour stage. In this study, we determined for the
first time on whole-slide image (WSI) the prognostic significance of
morphometric nuclear features in melanoma.

Methods: We evaluated 9 malignant melanomas, 4 metastatic(mM),
with a mean progression-free survival (PFS) of 629 days, and 5 non-
metastatic (nmM) with mean follow-up of 1637 days. All clinical and
histopathological variables were collected.

We analysed the most representative slide for each case: following the
digital slide acquisition by Aperio Scan Leica system, we selected all
invasive tumour cells from the sections with the highest cell density
and analysed 19 nuclear variables using the QuPath software analysis
tools (ver. 0.5.1).

Results: In total, we extracted 782.793 cells(mean 86997/case, range
16967-236224/case). Mean nuclear area, nuclear perimeter, nuclear
maximum and minimum caliper were positively correlated with mela-
noma diameter and Breslow thickness (all p<0.05); minimum nuclear
calliper also correlated with the number of mitosis/mm? (p=0.015) and
ulceration (p=0.024).

When the 503.788 cells from mM were compared with the 279.005
cells from nmM, many variables showed significant differences
(p<0.001): nuclear max and min caliper, mean/sum/range of Haema-
toxylin OD, among others.

Conclusion: Our results strengthen the correlation of nuclear morpho-
metric features (studied for the first time on WSI) and the prognostic
variables in melanoma: mitotic index, tumour dimensions, ulceration,
and Breslow thickness (the latter for the first time, to the best of our
knowledge). Furthermore, our cell analysis revealed a correlation
between the Haematoxylin OD features and metastatic potential, akin
to cervix non-keratinising squamous cell carcinoma. While these find-
ings necessitate a larger case series to establish PFS, they suggest that
image analysis not only distinguishes nevi from malignant melanomas
but also differentiates metastatic from non-metastatic cases.
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OFP-03-010

Carcinoid-like pattern in basal cell carcinoma: a large series of 40
cases with detailed clinicopathological and immunohistochemical
characterization

A. Erbagci!, S. Ozkanli?, F. Aknar!, D. Giil', B. Cobanoglu Simsek>
!Goztepe Prof. Dr. Suleyman Yalcin City Hospital, Istanbul Medeniyet
University, Pathology, Istanbul, Turkey, *Istanbul Medeniyet Univer-
sity, Pathology, Istanbul, Turkey

Background & Objectives: Basal cell carcinoma (BCC) is histo-
logically diverse, yet carcinoid-like architecture remains an extremely
rare and under-recognized variant. This growth pattern may mimic
sebaceous, neuroendocrine, or even melanocytic neoplasms, leading
to potential diagnostic pitfalls. Our objective was to systematically
characterize the largest known series of BCCs with carcinoid-like pat-
tern, defining their clinicopathological spectrum and immunopheno-
typic profile.

Methods: We retrospectively reviewed 1373 BCC cases diagnosed
between 2018 and 2025. Forty tumours (2.9%) demonstrated a carci-
noid-like arrangement, characterized by branching and anastomosing
trabeculae within fibrovascular stroma. Clinical parameters, histologic
patterns, and ancillary features (ulceration, perineural invasion, recur-
rence) were evaluated. Immunohistochemistry (IHC) for BerEP4,
EMA, CK20, synaptophysin, chromogranin, and vimentin was per-
formed to delineate lineage and rule out mimics.

Results: The cohort comprised 21 females and 19 males (median age:
74, range: 40—-103). Tumour size ranged from 4 to 65 mm. The major-
ity (92.5%) were located on the head and neck region. Carcinoid-like
pattern involved 5-90% of the tumour area, frequently coexisting with
nodular and/or infiltrative components. Ulceration was present in 50%
of cases. Perineural invasion and local recurrence were observed in
only one case each. IHC revealed strong diffuse BerEP4 positivity in
all tumours; CK20, EMA, synaptophysin, chromogranin, and vimentin
were consistently negative.

Conclusion: Carcinoid-like BCC is a rare but distinct and recogniz-
able histologic variant with characteristic morphology and a consistent
immunoprofile. Awareness of this pattern is critical to prevent mis-
classification as adnexal, neuroendocrine, or melanocytic tumours.
Our findings expand the histologic spectrum of BCC and reinforce the
diagnostic utility of BerEP4 in challenging cases.

OFP-03-011

Evaluation of PRAME expression in dysplastic nevi: a comparative
analysis of low- and high-grade lesions

H. izol Ozmen', G. Kolak Goziikiiciik', F. Kugku Cabuk'

'Basaksehir Cam and Sakura City Hospital, Pathology, Istanbul,
Turkey

Background & Objectives: PRAME (PReferentially expressed Anti-
gen in Melanoma) antibody is a crucial biomarker for differentiating
melanoma from benign lesions. Although useful, its diagnostic value
in dysplastic nevi (DN) remains controversial. This study investigates
its diagnostic potential and clinicopathological correlations.
Methods: PRAME was immunohistochemically assessed in 115 low-
grade dysplastic nevi (LG-DN) and 18 high-grade dysplastic nevi (HG-
DN). Staining was scored from 0 (no staining) to 4+ (75% or more).
The relationship of PRAME expression with age, gender, localization,
and histological grade was examined.

Results: We analysed 133 DNs from 107 patients. Of these, 49.5%
were female and 50.5% were male. The mean age was 36.6 years
(range: 7-91). Lesions in females were observed to appear at an
earlier age than males (mean: 31.7 vs 40.6, p<0.001). Histological
grade increased with advancing age (p=0.017). Most lesions were
located on the trunk (51.9% back, 27.1% chest) followed by the head
and neck (7.5%). 27.8% of lesions were junctional, while 72.2%
were compound.
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PRAME was immunohistochemically assessed using a five-tiered sys-
tem (0 to 4+). Among LG-DN 84.3% presented score 0, 5.2% score 1+,
0.9% score 2+, 2.6% score 3+, 7% score 4+. Among HG-DN 77.8%
presented score 0, 5.6% score 1+, 0% score 2+, 5.6% score 3+, 11.2%
score 4+4. Although PRAME expression showed an increasing trend
from LG-DN to HG-DN, the difference was not statistically significant.
No correlation was found between PRAME expression and age, sex,
localization, nevus subtype.

Conclusion: The findings indicate that PRAME expression is not asso-
ciated with histological grade or clinical and histological parameters
in DN, suggesting that this marker may have limited prognostic or
diagnostic value in these lesions. These results need to be supported
by larger sample-sized and comparative studies.

OFP-03-012

Comparative histological description between breast and abdomi-
nal skin territories with a special focus on erogenous sensation

R. Moiteiro da Cruz'?, A. Varanda Pereira>?, C. Fatal®, V. Baranenko?,
S. Sanches-Fernandes?, J. Beirolas?, A.R. Henriquesz, S. Alves*’, D.
Pinto*, M.M. Novo®

'ULS de Santa Maria, Pathology, Lisbon, Portugal, 2Faculdade de
Medicina, Universidade de Lisboa, Lisboa, Portugal, 3Clinica Lmr
- Cirurgia Plastica, Lisbon, Portugal, “ULS de Sdo José, Pathology,
Lisbon, Portugal, '’NOVA Medical School, Lisboa, Portugal, ‘ULS de
Amadora / Sintra, Pathology, Lisbon, Portugal

Background & Objectives: Sensory recovery constitutes an essential
outcome of breast plastic surgery, either aesthetic or reconstructive.
Abdominal wall-based flaps remain the gold standard for autologous
breast reconstruction in most centres, and flap neurotization is increas-
ingly popular since it has been shown to provide quicker and better
postoperative sensation. Previous research shows that even with the neu-
rotization of the flaps, full sensory recovery remains inconsistent. This
study aims to address this issue by describing and comparing neurohis-
tologically the skin of the breast and the infraumbilical abdominal wall.
Methods: An observational cross-sectional study was performed on
100 hemi-bodies from 35 mommy makeover patients (submitted to
abdominoplasty + mastopexy/breast reduction) at the LMR — Plas-
tic Surgery Clinic and 15 formalin-preserved adult cadavers at the
Institute of Anatomy, Lisbon Faculty of Medicine, Portugal. From
each hemi-body, 10x5mm full thickness skin biopsies have been col-
lected: four from the infra-umbilical lower abdomen and five from
each breast quadrant and from the areola. Samples were histologically
prepared including staining with haematoxylin and eosin and immu-
nohistochemistry using antibodies specific to neuronal markers S100,
Peripherin (sympathetic nerve fibres), Annexin V (sensory nerve
fibres), and PIEZO2 (erogenous sensation receptors). Microscopic
analysis was focused on the comparisons between breast and abdo-
men skin histologic features, with a special focus on the skin layers,
nerve endings and cutaneous sensory receptors, including the ones
related to sexual function.

Results: Although skin thickness and epithelial layers are grossly
similar, significant differences between these two anatomical regions
were found in terms of nerve fibre distribution and density, especially
concerning the PIEZO?2 ion channel.

Conclusion: A comprehensive understanding of the skin neurohistol-
ogy of the mammary and abdominal region can significantly influence
surgical decisions, particularly in prioritizing flap areas with greater
similarity to the breast. This understanding can potentially lead to
improved sensory recovery, including erogenicity, and ultimately
enhance patient outcomes in breast reconstruction.

Funding: The authors declare that they received a grant from GAPIC
(Gabinete de Apoio a Investigacdo Cientifica, Tecnologica e Inovagdo)
of Lisbon School of Medicine

OFP-04 Oral Free Paper Session Neuropathology & Ophthalmic
Pathology & Paediatric and Perinatal Pathology

OFP-04-001

The prognostic value of ATRX and TERT promoter status in the
context of histopathological findings in conjunctival melanoma
K. Winkler', S. Nobacht?, P. Groenen', J. van Ipenburg1

'Radboud University Medical Centre, Pathology, Nijmegen, The
Netherlands, Radboud University Medical Centre, Ophtalmology,
Nijmegen, The Netherlands

Background & Objectives: Conjunctival Melanoma (CM) are
rare melanocyte-derived malignancies with only partial overlap
concerning biological background and clinical course compared
to their cutaneous counterpart. While the recurrent and metastatic
tendencies of CM call for literature-driven unified treatment and
follow-up protocols, CM scarcity impedes reliable determination of
regimen-deciding prognostic markers. Previous studies associated
several clinicohistopathological features and a mutated TERT pro-
moter (TERTp) with an adverse clinical course. This study builds
upon prior research aiming to determine the prognostic value of
ATRX status in CM patients.

Methods: A retrospective single-centre cohort study of Radboudumc
CM patients between 1985 and 2022 is conducted to analyse the value
of ATRX immunohistochemistry in additional to TERTp status using
Sanger sequencing, correlated to clinicohistopathological context.
Results: Preliminary data of 32 CM patients include 9/32 (28%) male
and 23/32 (72%) female patients, with 12/32 (38%) showing recur-
rent disease and 7/32 (22%) exhibiting metastases. Currently, ATRX
immunohistochemistry was performed on 31 CM, showing ATRX loss
in 7/31 (23%) instances. Recurrences were found in 4/7 (57%) ATRX-
loss cases compared to 8/24 (33%) in the ATRX wild-type population.
Metastases occurred in 3/7 (43%) ATRX-loss cases compared to 4/24
(17%) in the ATRX wild-type cohort.

So far, prior routine diagnostic molecular analyses show 2 TERTp wild-
type cases and 1 mutated sample. Remarkably, the TERTp-mutated
case showed concomitant ATRX loss and multiple hotspot mutations.
Conclusion: These preliminary findings of higher percentages of recur-
rences and metastases in ATRX-loss CM cases align with previously
reported findings. Furthermore, 1 case showed both a TERTp mutation
and ATRX loss, bringing prior propositions of its mutual exclusive
occurrence into question. In addition to incorporation of upcoming data
concerning TERT)p status and clinical parameters, collaborations with
other centres to increase the examined population will be of utmost
importance in identifying prognostic parameters aiding in adequate
personalized treatment.

Funding: This study is currently completely covered by funds received
from the Dutch government as part of the scientific part of my pathol-
ogy residency

OFP-04-002

Conjunctival melanocytic lesions: does simplifying WHO grading
improve reproducibility?

S. Colak!, 0. Goksz!, E. Gezmi§1, B. Babaoglul, D. Ates Ozdemir!
"Hacettepe University Faculty of Medicine, Department of Pathology,
Ankara, Turkey

Background & Objectives: Accurate grading of conjunctival melano-
cytic intraepithelial lesions is essential for predicting melanoma risk
and guiding treatment. Three systems are commonly used: Primary
Acquired Melanosis with atypia (PAM), Conjunctival Melanocytic
Intraepithelial Neoplasia (C-MIN), and the 2022 World Health Organi-
zation (WHO) classification, which introduced the Conjunctival Mel-
anocytic Intraepithelial Lesion (C-MIL) system. This study evaluated

@ Springer



Virchows Archiv

interobserver agreement and correlations among these systems using
real-life pathological cases.

Methods: Thirty-six conjunctival lesions diagnosed between March
2015 and January 2025 were reviewed independently by three experi-
enced pathologists using PAM (0-3), C-MIN (quantitative score), and
WHO 2022 C-MIL classifications. The C-MIL system was assessed
in both its original format (four-tiered, including melanoma in situ as
a separate category) and a simplified format (three-tiered, combining
melanoma in situ with high-grade lesions). Fleiss’ kappa was used to
measure interobserver agreement, while Spearman correlation coef-
ficients were used to assess relationships between the systems.
Results: Agreement was low for PAM (k = 0.270) and C-MIL (four-
tiered) (k = 0.272), and moderate for the simplified three-tiered C-MIL
(x =0.467). PAM and C-MIN showed higher agreement in “no atypia”
and “severe atypia” categories, with lower consistency in intermediate
grades. Among the original systems, C-MIN showed relatively higher
agreement (k = 0.392). The simplified WHO C-MIL format demon-
strated the highest reproducibility. Correlation analysis revealed strong
to very strong relationships across all systems (e.g., PAM vs C-MIN: r
= 0.819-0.854; PAM vs C-MIL: r = 0.908-0.947; C-MIN vs C-MIL:
r = 0.824-1.000; all p < 0.001).

Conclusion: The simplified WHO 2022 C-MIL classification improves
diagnostic consistency while maintaining strong alignment with pre-
vious systems. Reducing the number of grading categories enhances
reproducibility, especially in borderline lesions. These findings support
the simplified C-MIL as a practical and standardized tool for routine
reporting.

OFP-04-003

Integrating snRNAseq and Spatial Transcriptome (ST) shows
diverse transcriptomic landscape for Tumour Microenvironment
(TME) in intracranial germinomas

H.-K. Ng!

IChinese University of Hong Kong, Pathology, Hong Kong, Hong
Kong, SAR of China

Background & Objectives: The incidence of intracranial germ cell
tumours is 5-8 times higher in East Asia and histologically, germinoma
is well known to show intense lymphocytic infiltrates. The latter can
be so marked that the malignant germ cells can be masked. However,
there have only been a few studies on its tumour micro-environment
(TME). The lack of studies is attributed to the unavailability of tumour
specimens in western countries. There has been no study using the
recent and comprehensive techniques of single nucleus sequencing or
spatial transcriptomics to study its TME.

Methods: We studied snRNAseq (Chromium 10X) of FFPE tissues of
51 intracranial germinomas, and spatial transcriptoms (STs) (Visium
Spatial) from fresh tissues from 12 matched cases.

Results: For the TME, in contrast to common belief, macrophages
and fibroblasts were equally represented as T- and B-cells as immune
cells. There was no correlation with proportion of tumour cells with
either focal vs bifocal disease or clinical stage. Common gene mod-
ules (metaprograms) were epithelial-mesenchymal transition, cell cycle
and immune cells. Cell interaction analysis showed strong interaction
between germ cells and macrophages involving CXCL, MIF and MK
pathways. By ligand-receptor analysis, MIF combined with CD74 might
promote tumour development. For twelve cases, we studied STs with
fresh tissues and integrated the results with snRNSeq, deconvoluting
the spots for ST using snRNAseq cell types. Multimodal Intersection
Analysis integrated significant genes based on snRNAseq and differ-
ent regions’ significant genes based on STs. Ligand and receptor was
expressed in close proximity. There was correlation between the expres-
sion of the four gene modules for tumour and immune cells for cell
neighbourhood. Multichannel immunofluorescence (Hyperion) con-
firmed spatial distribution of cell types and cell neighbourhood findings.
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Conclusion: We showed in details the expression landscape of TME
of germinomas.

OFP-04-004

TERT promoter mutations in medulloblastoma: clinicopathological
and molecular correlation

K_Krishnakumar', S. Eparil’z, N. Panchal®, R. Rumde?, P. Bapatz, M.
Gurav?, A. Sahay'2, A. Shah'?, O. Shetty?, A. Moiyadi®, P. Shetty?, G.
Chinnaswamy®, M. Prasad*, T. Gupta®, A. Chatterjee®, A. Dasgupta’,
A. Sahu®

!Tata Memorial Hospital, Pathology, Mumbai, India, Tata Memorial
Hospital, Molecular Pathology, Mumbai, India, *Tata Memorial Hos-
pital, Neurosurgical Division of Surgical Oncology, Mumbai, India,
4Tata Memorial Hospital, Paediatric Oncology, Mumbai, India, STata
Memorial Hospital, Radiation Oncology, Mumbai, India, %Tata Memo-
rial Hospital, Radiology, Mumbai, India

Background & Objectives: TERT promoter(TERTp) mutation has
emerged as one of the distinct marker of adult subtype of SHH-acti-
vated medulloblastoma(MB), which is associated with a better prog-
nosis. The current study aims to evaluate the frequency of TERTp
mutations and correlate it with various clinical, histoarchitectural and
molecular features.

Methods: Cases of medulloblastoma diagnosed between 2021 and
2024, which were molecularly grouped by targeted gene expression
profiling (GEP), and evaluated for TERTp mutation by Droplet digital
PCR(DdPCR) were included

Results: Cohort of 142 cases; the age range was-0-3years: 21(14.8%),
4-6years: 36(25.4%), 7-18years: 58(40.8%), 19-25years: 13(9.2%),
26-39 years: 12(8.5%) and >40years: 2(1.4%).M:F ratio-2.2:1. The
molecular grouping based on GEP and with additional p53 immuno-
histochemistry, the cases were molecularly grouped - 23(16.2%)WNT-
activated, 44(30.9%)SHH-activated and TP53 wildtype immunophe-
notype, 2(1.4%)SHH-activated and TP53 mutant immunophenotype
and 73(51.4%)non-WNT/non-SHH group [27(19%)group3, 35(24.6%)
group4, 11(7.7%)unclassified]. Histologically, classic(n=97,68.3%) his-
toarchitecture was the most common followed by D/N (n=24,16.9%),
LC/A(n=11,7.7%), with myogenic differentiation(NOS; n=6,4.2%)
and MBEN(n=4, 2.8%) histoarchitecture. The overall frequency of
TERTp mutation was 16.9% (n=24). 19 were of C228T and 5 were
of C250T type of mutations. TERTp mutations were significantly
seen in adults(>19 years) and SHH-activated group(p<0.001). The
frequency of mutation was 4.3% (n=5) and 70.3% (n=19) in <19
years and >19 years age-group respectively. Of the 24 mutant cases,
22(91.6%) were SHH-activated (>19 years:19, 86.4%; <19 years:3,
13.6%), 1(0.7%) was WNT-activated and 1(0.7%) was non-WNT/
non-SHH group. 8(33.3%) were midline and 16(66.7%) were later-
ally localized.13(54.1%) cases showed classic and 11(45.8%) showed
D/N histoarchitecture. None of the mutant cases showed 7P53-mutant
immunophenotype, monosomy 6, and MYCN amplification. The one-
year OS for TERTp mutant cases (100%) was better than TERT pro-
moter wild-type cases(94%).

Conclusion: TERTp mutations were highly frequent (86.4%) in adult
SHH-activated MB patients, observed in classic and D/N histoarchi-
tectural patterns, lateralized locations, absent in MYCN-amplified or
TP53-mutated cases, and associated with better overall survival.

OFP-04-005

Real-life investigation of nanopore sequencing for rapid epigenomic
classification of brain tumours

T. Roetzer-Pejrimovsky1*2*3, E. Bondareva'?, S. Moser', R. Hoft-
berger'?, C. Haberler'*?, N. Amberg!>?

"Division of Neuropathology and Neurochemistry, Department of
Neurology, Medical University of Vienna, Vienna, Austria, 2Compre—
hensive Centre for Clinical Neurosciences and Mental Health, Medical
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Background & Objectives: DNA methylation profiling has been
established as a crucial diagnostic biomarker for the classification of
brain tumours. In the routine diagnostic workflow, traditional histo-
pathology must be interpreted in synopsis with molecular pathology
findings for precision diagnostics. However, conventional molecular
assays, such as EPIC DNA methylation profiling and NGS require 2-4
weeks, delaying comprehensive tumour board decision and initiation
of personalized therapy. This study explored the feasibility of nanopore
sequencing as a rapid diagnostic approach capable of epigenetically
classifying brain tumours within 24 hours.

Methods: We analysed 45 brain tumour specimens using Nanopore
sequencing. Nineteen different common and rare tumour types were
included. DNA was extracted, quantified, and sequenced using the Min-
ION platform. Methylation-based classification was conducted in parallel
using the NanoDx pipeline and the neural network classifier Sturgeon.
Results: Nanopore-based classification was obtained within a few
hours of workflow initiation. NanoDx yielded a classifiable result in 31
(71 %) and Sturgeon in 39 (89 %) samples. The predicted class matched
the integrated diagnosis obtained by histological and molecular patho-
logical analyses in 29 cases (94 % of classifiables) for NanoDx and in
29 cases (74 % of classifiables) for Sturgeon. For non-classifiable cases,
the prediction with the highest score matched the integrated diagnosis
in 46 % of the cases for NanoDx and 20 % for Sturgeon. For 30 sam-
ples that were classifiable by both algorithms, NanoDx and Sturgeon
yielded concordant results for 29 samples.

Conclusion: Nanopore sequencing substantially accelerates the diag-
nostic timeline for brain tumours, offering the potential to initiate per-
sonalized therapy within five days. Despite its promise, further refine-
ment is necessary to improve classification accuracy, particularly for
specimens with low tumour cell content. Ongoing investigations will
assess whether earlier integrated diagnosis translates to improved clini-
cal outcomes. Overall, these findings underscore the clinical benefits
of nanopore sequencing for rapid integrated histopathological and
molecular diagnostics.

OFP-04-006

Dissecting the methylomes of CDKN2A/B deleted glioblastoma
T.EJ. Kraus', C.K. Langwieder!, B. Alinger-Scharinger!, K. Sotlar'
nstitute of Pathology, University Hospital Salzburg, Salzburg, Austria

Background & Objectives: Glioblastoma IDH wildtype is the most
common brain tumour of adults in the western world. It is highly
aggressive and shows a devastating outcome. Up to now, there is
no targeted therapy available. A very interesting novel approach
for individualized patient care is the tumour suppressor gene cyclin
dependent kinase inhibitor (CDKN) 2A/B that is lost in a fraction of
Glioblastomas.

Methods: In this study, we performed integrated epigenome-wide
DNA-methylation analysis of 866,895 methylation specific sites in
100 glioblastoma IDH wildtype samples with known CDKN2A/B dele-
tion status comparing the DNA methylome of deleted and retained
glioblastomas.

Results: We found distinct significantly differentially methylated CpGs
(DMCG) with Ap > 0.1 and p-value < 0.05 in CDKN2A/B deleted
compared with CDKN2A/B retained. Of these DMCGs, we were able
to allocate distinct loci with tiling, promoter, gene and CpG island loca-
tions. Interestingly, the list of differentially methylated genes allocated
functionally relevant RNAs. Gene ontology (GO) analysis showed
enrichment of distinct pathways in CDKN2A/B deleted glioblastomas.
Conclusion: In summary, dissecting the methylomes of CDKN2A/B
deleted and retained glioblastomas revealed globally altered pathways
that are associated with cellular proliferative activity.

OFP-04-007

Single-nucleus RNA sequencing and spatial transcriptomics reveal
sustained microglial activation in Post COVID-19 condition
Ajndyl’z, J. Meinhardt®, R.L. Chua!, J. Liebigl'z, K. Jechow!, F.
Bosl?, C. Franke®, P. Kbrtvélyessy“, V. Farztdinovs, M. Ml'illeders, R.
Eils!, H. Radbruch?, C. Conrad'
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Berlin, Germany, 3Charité — Universititsmedizin Berlin, Department
of Neuropathology, Berlin, Germany, “Charité — Universititsmedizin
Berlin, Department of Neurology, Berlin, Germany, Charité — Univer-
sitdtsmedizin Berlin, Core Facility High Throughput Mass Spectrom-
etry, Berlin, Germany

Background & Objectives: Post COVID-19 condition (PCC) resem-
bles chronic fatigue syndrome, with cognitive impairment and fatigue
as common symptoms. However, the underlying pathomechanisms
remain poorly understood, and therapeutic options are limited. We
aimed to investigate the role of neuroinflammation and innate immune
activation in PCC by analysing cerebrospinal fluid (CSF) and brain
tissue from affected individuals.

Methods: We analysed CSF from PCC patients (n=20) presenting
with neurological impairments one year post SARS-CoV-2 infec-
tion. To investigate long-term effects in the central nervous system,
we performed single-nucleus RNA sequencing (snRNAseq; n=12)
on postmortem brain tissue from donors who had died months after
infection. To validate and spatially contextualize these findings, we
applied StereoSeq, a spatial transcriptomics method, to fresh-frozen
brainstem sections from the same individuals (n==8). Transcript map-
ping to individual nuclei was combined with computational label
transfer using snRNAseq data to classify cell types. Lower-resolution
binning was used to delineate tissue niches.

Results: We observed activation of the innate immune system in
the CSF, indicative of marked microglial activation in PCC patients
compared to non-infected controls. This activation persisted in post-
mortem brain tissue, as shown by snRNAseq. Harnessing spatial
information confirmed these findings and revealed distinct locali-
zation patterns and transcriptional states of parenchymal versus
perivascular microglia. We identified differentially expressed genes
between microglial subtypes and quantified their local abundances in
diseased versus control tissue. Niche analysis further revealed altered
spatial interactions between microglia and their microenvironment
in the context of systemic viral infection.

Conclusion: Our results provide hints for sustained neuroinflamma-
tion in PCC, driven by long-term microglial activation. Spatial and
transcriptomic profiling highlights distinct microglial states, offering
insights into the cellular basis of persistent neurological symptoms
following SARS-CoV-2 infection.

OFP-04-008

Pathological findings of triplet placentas associated with assisted
reproductive technology: a study of 98 triplet pregnancies

E.M. Pena Burgosl, M. De la Calle Fernandez-Miranda?, J.J. Pozo
Kreilinger®, R.M. Regojo Zapata®

"Hospital General Universitario Gregorio Marafién, Pathology, Madrid,
Spain, 2Hospital Universitario La Paz, Obstetrics and Gynaecology,
Madrid, Spain, 3Hospital Universitario La Paz, Pathology, Madrid,
Spain

Background & Objectives: Triplet pregnancies have increased over
the past few decades due to an increase in assisted reproductive tech-
nology (ART) and are considered high-risk pregnancies. Generally,
ART pregnancies are associated with poorer obstetric outcomes. Pla-
cental pathological findings of ART pregnancies are not well known.
Our aim is to determine if triplet placentas conceived by ART pre-
sent more placental abnormalities than those conceived in vivo.
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Methods: This is a retrospective case-control study. It includes
all triplet pregnancies followed up in a tertiary referral hospital
between 2000 and 2024 whose placentas were analysed in a Pathol-
ogy Department. The control group were the in vivo conceived triplet
pregnancies (natural conceptions and artificial insemination) and the
case group were the ART-conceived triplet pregnancies (in vitro
fertilization and intracytoplasmic sperm injection). Univariate and
multivariate statistical studies were performed.

Results: 98 triplet pregnancies were analysed: 33 triplet pregnancies
in the in vivo conceptions group and 65 triplet pregnancies in the
ART group. After multivariate analysis, the monochorionic triam-
niotic percentage was significantly higher (p=0.02) in the in vivo
group and the dichorionic triamniotic (p=0.03) in the ART group.
The percentage of primiparous women in the ART group was sig-
nificantly higher (p=0.02). The ART group placentas presented less
placental weight (p=0.03) and more marginal (p=0.01) and velamen-
tous (p<0.01) insertion. Higher rates of chronic villitis (p=0.02),
accelerated villous maturation (p=0.01), intervillous fibrin deposits
(p=0.01) and chorangiomas (p=0.04) were found in the ART group
and more oedema (p=0.01) and the presence of nucleated red blood
cells (p=0.02) were detected in the in vivo group.

Conclusion: Gross and pathological placental evaluation is key to
understand pregnancy outcomes. Further studies analysing the possible
immunological and vascular mechanisms of these findings; and if these
differences between groups are related to a higher rate of maternal,
obstetric, foetal or neonatal complications are needed.

OFP-04-009
Leveraging artificial intelligence for grading chorioamnio-
nitis: diagnostic precision in inflammatory cell localization and
quantification

_Greenberg', L. Flayer?, C. Wizeman', S. Tsuriel', R. Hagege', V.
Hannes', D. Hershkovitz'
ITel Aviv Sourasky Medical Centre, Pathology, Tel Aviv, Israel, 2Tel
Aviv University, Tel Aviv, Israel

Background & Objectives: Chorioamnionitis is an acute inflamma-
tion of the amniotic membranes, leading to severe maternal and foetal
complications. Early diagnosis is essential but current clinical methods
lack precision. This study developed an artificial intelligence (AI)-
based algorithm for identifying chorioamnionitis at varying severity
levels. The algorithm aims to identify the grade (GRADE) and stage
(STAGE) of anatomical spread based on Amsterdam criteria using
placental and umbilical cord tissue images. The study hypothesizes that
Al can accurately identify these factors, measure inflammatory cells,
and reveal connections between chorioamnionitis and foetal diseases.
Methods: A total of 102 placental patches were captured and amnion
layer was manually segmented. A previously developed algorithm
was used for nuclear segmentation. Statistical analysis compared cell
counts across GRADE groups and the median distance of cells from the
amnion layer between the algorithm and pathologist’s STAGE groups.
Results: A strong correlation was found between GRADE rat-
ings and the number of cells, with cell count increasing as severity
rose: GRADE 0 had 21.6+14.73 cells, GRADE 1 had 29.46+11.56,
and GRADE 2 had 56.19+38.41 (P<0.01). In STAGE 3, the dis-
tance between inflammatory cells and reference points significantly
decreased to 123.78+73.13 pixels (P<0.01). However, an anomaly was
found in STAGE 1, where the average distance (235.79+64.9 pixels)
was lower than in STAGE 2 (269.66+92.3 pixels), warranting further
investigation.

Conclusion: The algorithm successfully identified the severity grades
of chorioamnionitis and stages, providing quantitative tools for measur-
ing the quantity and distance of cells. The findings confirm the known
associations between inflammation severity and cell count. The inte-
gration of artificial intelligence in pathology may improve diagnostic
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accuracy, reduce pathologist workload, and enhance medical interven-
tion capabilities in cases of chorioamnionitis.

OFP-04-010

Comprehensive analysis of gene expression profiles in paediatric
myofibroblastic neoplasms

E. Rullo!, S. Vallese!, S. Barresi', A. Stracuzzi', S. Scuderi?, G.M.
Milano®, G. Bisogn04, V. Costabile’, R. Alaggiol

!Pathology Unit, Department of Laboratories, Bambino Gesii Chil-
dren’s Hospital and Research Institute, Rome, Italy, 2Department of
Clinical and Molecular Medicine, Sant’Andrea Hospital, Sapienza Uni-
versity of Rome, Rome, Italy, *Onco-Haematology, Cell Therapy, Gene
Therapies and Hemopoietic Transplant, Bambino Gesu Children’s Hos-
pital and Research Institute, Rome, Italy, 4Department of Women’s
and Children’s Health, University of Padua, Padua, Italy, SMultimodal
Research Area, Unit of Microbiology and Diagnostics in Immunology,
Bambino Gesu Children’s Hospital and Research Institute, Rome, Italy

Background & Objectives: Myofibroblastic lesions in children are a
group of soft tissue proliferations including a full spectrum of benign,
intermediate, and malignant neoplasms. The aim of our study was to
characterize the gene expression profiles of paediatric myofibroblas-
tic neoplasms carrying tyrosine receptor kinases (TRK) fusions and
classified as Inflammatory Myofibroblastic Tumours (IMT), Infantile
Fibrosarcoma (IFS) or TRK-driven mesenchymal tumours according
to Paediatric tumours WHO classification 2022, in order to define their
differences and the pathways responsible for their clinical diversity.
Methods: We performed unbiased transcriptome-wide RNA-sequenc-
ing analysis on all the cases of myofibroblastic neoplasms arrived at
our institution in the period 2000-2023. Paired-end sequencing was
performed using a NextSeq550 Illumina platform. Gene Set Enrich-
ment Analysis was performed on DESeq2-normalized counts. Analysis
results were validated using bulk transcriptomic datasets.

Results: Our analysis was performed on 46 samples including 15 IFS
(7 with prominent vascular pattern, all with ETV6::NTRK3 fusion), 4
vascular lesions from 2 patients, arising in the site of previous IFS or at
a distance, all carrying the ETV6::NTRK3 fusion, 9 IFS-like lesions, 6
TRK rearranged paediatric mesenchymal tumours and 12 IMT. RNA-
seq analysis demonstrated three main groups with distinct expression
profiles: IFS, IFS with prominent vascular pattern (IFSv), and IMT.
Hemangiomas formed an additional small sub-cluster. IFS-like tumours
(i.e. IFS showing TRK rearrangement different from ETV6::NTRK3)
and TRK-rearranged mesenchymal tumours formed 2 heterogeneous
clusters, one closely related to IMT and the other one very close to IFS.
Interestingly, 2 ETV6::NTRK3 rearranged IMT clustered with ALK-
rearranged IMT, and 2 IFS-like lesions with ALK rearrangement
clustered with other IFS-like lesions.

Conclusion: These preliminary results demonstrate how the molecular
profile of IFS and IMT reflects and confirms their classification based
on morphology and also highlight a different molecular profile in IFSv.
This study may pave the way to an evolution towards an integrated
classification of myofibroblastic neoplasms.

OFP-04-011

From slides to capturing the whole picture: visualization of the
downstream behaviour of twin-twin anastomoses in dye-injected
placentae with 3D virtual histology using X-rays

M. Uterméhlen'?, G. Turowski®, M. Reichardt?

!Gottingen University Hospital, Géttingen, Germany, “Histomography
GmbH, Gottingen, Germany, 30slo University Hospital, Centre for
Paediatric and Pregnancy Related Pathology, Department of Pathol-
ogy, Oslo, Norway

Background & Objectives: Twin to twin transfusion syndrome
(TTTS) is a complication occurring in 10-15% of monochorionic
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twin pregnancies and in case of unbalanced blood flow often result-
ing in foetal loss without treatment. It is characterized by a dispro-
portionate blood flow between twins due to vascular anastomoses
leading to severe complications. To validate ultrasound findings and
identify missed or newly developed anastomoses after laser coagula-
tion in TTTS, dye can be injected into the umbilical cord vessels.
However, deep anastomoses can be missed since gross pathology
identification often does not provide the identification of both super-
ficial and deep anastomoses in TTTS placentae. Through 3D virtual
histology using X-rays and following segmentation work we are able
to visualize vessel trees of dye injected TTTS placentae in 3D show-
casing anastomoses with actual intersections which are important for
determining a change in behaviour of said vessels.

Methods: Placentae were prepared, injected with dye, and fixed with
formalin according to Turowski [3]. The FFPE samples were scanned
using a laboratory phase-contrast X-ray tomography setup by Histo-
mography GmbH. The FFPE samples were cut into histological
slides and compared to the segmented vessel trees after. Segmenta-
tion was performed using the open source 3D Slicer software, mark-
ing the dyed vessels based on thresholding of the measured intensi-
ties, followed by cleaning up artifacts with Gaussian smoothing.
Results: Downstream, anastomoses were identifiable in both histo-
logical slides and the unedited tomography scans. The vessel tree can
be visualized based on grey levels with VG Studio Max. The segmen-
tation performed with 3D Slicer can be used for further analysis like
intervascular connectivity and blood flow simulations.

Conclusion: Using 3D virtual histology and segmentation, we can
visualize placental vessel trees in 3D, highlighting intersections critical
to understanding vessel behaviour. This method can enhance under-
standing of TTTS and contribute to more accurate diagnostics, staging,
and future research on vascular structures.

OFP-04-012

A novel pattern-based histological approach to IBD-like colitis
in children with PID

H. Berber!, N. Reisli Attar', S. Yiiksel!, E.F. Dogu?, B. Savas', A.
Kansu Tanca®, K.A. Ikinciogullarlz, A. Ensari'

'Ankara University, Department of Pathology, Ankara, Turkey,
2Ankara University, Department of Paediatric Allergy and Immunol-
ogy, Ankara, Turkey, >Ankara University, Department of Paediatric
Gastroenterology, Ankara, Turkey

Background & Objectives: Primary immunodeficiencies (PID)
can present as very early-onset (VEO) IBD or monogenic disease
(MD), associated with gene defects in mucosal immune response.
We, hereby, present our PID case series using a novel pattern-based
histological approach highlighting the IBD-like morphology in ile-
ocolonic biopsies.

Methods: A total of 33(13 girls and 20 boys) PID cases with GI
symptoms were retrospectively evaluated for inflammatory pat-
terns categorized as UC-like, CD-like, enterocolitis-like, apoptotic,
eosinophil-rich, IBD-unclassified (IBD-U), and mild colitis. Clinico-
pathological features including age at diagnosis, symptoms, genetic
and survival data were assessed in correlation with histologic data.
Results: Mean age at diagnosis and symptom onset were 44 and
56.85 months, respectively. PID cases composed of 6 severe com-
bined immunodeficiency(SCID), 4 chronic granulomatous disease, 3
common variable immunodeficiency(CVID), 2 IgA deficiency, 2 other
Ig deficiencies, and 1 hyper-IgM syndrome while monogenic defects
including 4 MEFV and 3 LRBA mutations, 1 IL10R deficiency, 1
IL21 deficiency, 1 DGAT mutation, 1 prolidase deficiency, 1 RIPK1
defect, 1 Bruton’s tyrosine-kinase deficiency, and 2 DOCKS defi-
ciency were detected in the remaining 15 cases. MDs showed UC-like
(n=2), CD-like (n=2), IBD-U (n=1), and 2 mixed (apoptotic+UC-like/
CD-like), 1 apoptotic, 1 enterocolitis-like pattern and 2 mild colitis.

Non-monogenic cases (50%) comprised of 3 UC-like, 4 CD-like, 1
IBD-U, 4 mild colitis, 2 mixed (apoptotic+IBD-U/eosinophilic), and 1
eosinophilic patterns. No significant difference was found between MD
and non-MD cases for colitis patterns, age, and survival. MDs (12:3)
showed a higher M/F ratio compared to non-MDs (8:10) (p=0,037).
IBD-like patterns were significantly more common before the age of
6, compatible with a diagnosis of VEO-IBD (68,8%, p=0,024) which
was associated with monogenic disease in 50% of the cases.
Conclusion: IBD-like colitis seems to be more common in young
children with PID which emphasizes the need for a multidisciplinary
approach for accurate diagnosis and treatment of monogenic disease.

OFP-05 Oral Free Paper Session Breast Pathology

OFP-05-001

Ki-67 and lymph node status as predictive biomarkers for chemo-
therapy decision-making in moderately differentiated breast cancer
LC. Almeida'?, C. Leal'?, A. Marques'-?

"Unidade Local de Saide (ULS) de Sdo Jodo, Department of Pathol-
ogy, Porto, Portugal, *Faculty of Medicine of the University of Porto
(FMUP), Porto, Portugal

Background & Objectives: The decision to offer or withhold adjuvant
chemotherapy (aCT) in patients with moderately differentiated (grade
2) luminal breast cancer, particularly those with a Ki-67 index between
5% and 30%, remains a clinical challenge. Although molecular tests can
provide helpful information, they are costly and may not be accessible.
On the other hand, immunohistochemistry is a more affordable and
widely accessible option.

We aim to evaluate the ability of immunohistochemistry to correctly
determine molecular subgroups in grade 2 breast cancer. We also
assessed the predictive value of Ki-67 expression and lymph node sta-
tus (pN) in determining the need for chemotherapy.

Methods: A retrospective analysis was performed on 59 patients with
grade 2 breast carcinoma who underwent surgery followed by adjuvant
therapy between January 2019 and December 2022. Logistic regression
models were used to evaluate the relationship between Ki-67 expres-
sion, pN, and aCT. The optimal Ki-67 cutoff for selecting patients who
would benefit from chemotherapy was determined using the receiver
operating characteristic (ROC) curve.

Results: The median age of the cohort was 54.3+11.9years, with a
median tumour size of 18.9+13.1mm. Most tumours (86.4%) were “no
special type” carcinomas, and ductal carcinoma in situ was observed in
84.7% of cases. Metastatic involvement was found in 35.1% of sentinel
lymph nodes. Immunohistochemical classification using a Ki-67 cutoff
of 22% showed strong agreement with PAMS50/Prosigna’s molecular sub-
types (Cramér’s V=0.476,p=0.001). The ROC analysis for Ki-67>19.5%
showed moderate predictive ability for the benefit of aCT (AUC=0.660).
Logistic regression revealed that Ki-67>19.5% (OR=9.996,p=0.005) and
pN (OR=14.015,p=0.002) were significant predictors of aCT benefit.
Conclusion: Immunohistochemistry-based molecular subtyping offers
a cost-effective and reliable alternative to molecular testing. Regarding
aCT, our findings suggest that Ki-67>19.5% and positive pN status could
potentially serve as useful biomarkers for deciding whether a patient
should undergo aCT, particularly when molecular testing is not available.

OFP-05-002

Breast carcinomas with low oestrogen receptor expression (1-10%):
characteristics and therapeutic implications

A.C. Santos', R. Rocha!, A. Coutada!, C. Leal

"Portuguese Oncology Institute of Porto, Anatomic Pathology Depart-
ment, Porto, Portugal

Background & Objectives: Invasive breast carcinomas with low oes-
trogen receptor (ER) expression (1-10%) represent a rare subgroup. The
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2020 ASCO/CAP guidelines recommend reporting them separately,
and the 2025 guidelines emphasize internal control assessment. This
study characterizes these tumours and compares oestrogen receptor
immunohistochemistry (IHC) between biopsy and surgical specimens.
Methods: We retrospectively analysed clinicopathological data of
3,851 primary invasive breast cancer biopsies at IPO Porto (July
2017-December 2024). Data included tumour size, histologic type,
grade, HER?2 status, hormonal receptor status, treatment modalities,
and IHC reevaluation in surgical specimens.

Results: Fifty cases (1.30%) with ER 1-10% were identified in
biopsy, all in females (29-92 years). Most tumours (88%) were
ductal/non-special type (NST), all grade 2 and 3. Tumour size
ranged from 0.6 to 7.5 cm (mean 4.1 cm). Thirty-three tumours were
HER2-negative (0, 1+ and 2+ FISH negative). Posteriorly, surgi-
cal specimens from 39 patients were analysed (22 post-neoadjuvant
chemotherapy [NAC], 8 with pathological complete response).
Among NAC-treated patients with residual tumour, 5 lacked ER
reevaluation, 2 retained ER 1-10%, 6 became ER-negative, and 1
had ER 75-100%. In the primary surgery group, 7 lacked reevalua-
tion, 3 retained ER 1-10%, and 7 became ER-negative. Of the total
19 patients who repeated ER testing in the surgical specimen, only
5 (26.3%) retained ER 1-10%. Post-surgery, 25 patients received
hormone therapy, 30 radiation therapy, and 15 anti-HER2 therapy.
No local recurrence was observed; however, 11 developed distant
metastases, and 7 died. In the case with ER 75-100% in the surgical
specimen, biopsy was revised and internal controls were adequate,
but fixation time exceeded 72 hours.

Conclusion: ER-low tumours were usually high grade and stage and
significant IHC discordance between biopsy and surgical specimens
was observed. Routine ER retesting in surgical specimens should be
recommended to avoid losing true positive results, which could have
treatment implications.

OFP-05-003

Clinicopathological and molecular features of Glycogen-Rich
Breast Carcinomas

B. Karadal-Ferrena', J.P. Solomon', N. Lindeman', S.A. Hoda', B.
Boyraz'

'New York-Presbyterian/Weill Cornell Medical Centre, Department of
Pathology and Laboratory Medicine, New York, USA

Background & Objectives: Since its first description by Hull et al
in 1981, several case series have described the clinicopathological
features of glycogen-rich breast carcinoma (GRC); however, these
studies often involved low number of cases, and no detailed genetic
study has been performed. To enhance our understanding of this rare
breast carcinoma, we conducted the largest molecular study to date
with 10 GRCs to describe their genetic landscape.

Methods: 10 invasive GRCs were identified, diagnosed between
2001-2024. All were subjected to DNA sequencing using TruSight
Oncology 500 panel (523 genes).

Results: All patients were female (ages: 32 to 74 years; median
51). Tumour size ranged from 0.7-3.8 cm (median 1.45). All GRCs
showed relatively well-defined borders and its characteristic appear-
ance with nests/cords formed by clear cells with glycogen accumu-
lation in cytoplasm confirmed by PAS/PASD staining. Four were
grade 2 and six were grade 3. Seven showed associated DCIS with
glycogen-rich features. Lymph node metastasis was seen in 2. Eight
were ER/PR+/HER2-, two were ER/PR/HER?2-. Follow-up (available
for 9/10) ranged from 6 to 186 months (median 38). Three patients
had distant metastasis; six had no evidence of disease. DNA sequenc-
ing identified two major molecular subgroups: GATA3-mutant GRCs
(5/10) with frequent RPKSBI copy number gain (4/5) and TP53-
mutant GRCs (4/10) with a subset harbouring BRCAI alterations
(2/4; one germline). FGFR family copy number gains were seen
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in 3/10. TP53-mutant GRCs were all grade 3, showed low/nega-
tive ER, and 3/4 patients showed distant metastasis while GATA3-
mutant GRCs were mixed grade 2/3, all were ER+ without distant
metastasis.

Conclusion: Two molecular subgroups of GRCs were identified:
GATA3-mutant and TP53-mutant. The latter was associated with higher
grade, ER-negativity and poor clinical outcome. Molecular studies or
p53 immunohistochemistry as a surrogate could be helpful to identify
this subgroup for closer follow-up and/or more aggressive treatment.

OFP-05-004

Integration of next-generation RNA sequencing-based Mam-
maPrint and BluePrint analysis in clinical decision making: per-
formance evaluation in the first 1278 cases

C. Pouliosl, B. Temmerman2*3, S. Vander Borghtz’A, S. Claerhout?, L.
Spans4, D. Renders®, F. Claessens®, P. Neven®, H. Wildiers®, A.-S. Van
Rompuy*?, 1. Vanden Bempt*, G. Floris>?
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Belgium, *University Hospitals Leuven, Gynaecology and Obstetrics,
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Background & Objectives: MammaPrint and BluePrint can identify
breast cancer patients with luminal disease who may forego adjuvant
chemotherapy. We validated a decentralised Next-Generation RNA
Sequencing-Based MammaPrint and BluePrint (RNA-seq MP/BP)
using total RNA extracted from paraffin tissue. We aimed at evaluat-
ing the technical performance and feasibility of RNA-seq MP/BP
in the context of a national multigene signatures (MGS) testing in
Belgium.

Methods: Data on MP/BP RNA-seq tests conducted at University
Hospitals Leuven (UHL) were obtained from December 2019 until
December 2022. The collected metrics included failure rate, turnaround
times, MP and BP indices.

Results: To date, 1278 MP/BP RNA-seq tests were analysed account-
ing for 40% (n=1278/3227) of total national MGS output during this
period. The total test failure rate was 6.1% (n=78/1278), which was
reduced to 3.8% (n=49/1278) after repetition of a failed test. The aver-
age turnaround time was 13 days [range: 9-27 days] in 2021. Tests
requested by external breast clinics accounted for 73% (n=930/1278)
while the remaining were requested in UHL (27%; n=348/1278).
The MP/BP RNA-seq test was Low-risk/Luminal Type A in 57%
(n=679/1200), High-risk/Luminal Type B in 42% (n=510/1200),
High-risk/Basal type and High-risk/HER2-Type in 1% of the patients
(respectively 9 and 2 cases). Further categorisation of the MP index
showed MP High-risk 2 in 5.1% (n=61/1200), MP High-risk 1 in 38.3%
(n=459/1200), MP Low-risk in 41.9% (n = 503/1200) and MP Ultra-
low risk in 14.8% of patients (n=177/1200). Based on these results,
520/1200 patients (43.3%) would have been recommended adjuvant
chemotherapy.

Conclusion: Decentralisation of the MP/BP RNA-seq test is feasi-
ble with low failure rates and acceptable turnaround time. Our results
suggest that adjuvant chemotherapy could be omitted in nearly 57%
of patients. Further analysis of the MP/BP RNA-seq test in clinical
decision-making and clinical follow-up of patients is warranted.

OFP-05-005

PRAME expression in Triple Negative Breast Carcinomas
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]Sunnybrook Health Sciences Centre, Toronto, Canada, 2University
of Toronto, Department of Laboratory Medicine and Pathobiology,
Toronto, Canada
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Background & Objectives: Triple negative breast carcinoma (TNBC)
represents a heterogenous group of neoplasms defined by the absence
of hormone receptor expression and HER?2 overexpression. Accurate
diagnosis of TNBC can be challenging due to inconsistent expression
of many breast-specific markers. PRAME has emerged as a useful
diagnostic marker for melanoma, however recent studies have reported
expression in breast carcinomas. Our study evaluates the expression
of PRAME, in the context of other melanoma and breast-site specific
markers in a large cohort of TNBCs.

Methods: Sections from tissue microarrays (TMAs) composed of 316
TNBC in triplicate | mm cores were immunostained for PRAME,
pankeratin (AE1/AE3) (PANK), GATA3, K7, SOX10, S100, HMB45
and Melan-A using standardized protocols. PRAME was scored
according to the proportion of tumour cells with positive expression.
Staining intensity and the cellular compartment of staining were also
assessed. Weak nuclear expression of PRAME in >25% of cells or
moderate to strong nuclear expression in any portion of cells were clas-
sified as positive. The remaining markers were scored using a modified
Allred method. Histologic tumour types were assigned according to the
WHO classification.

Results: Over half (51.9%) of the TNBCs showed nuclear expression
of PRAME. Of these, 77.4% expressed SOX10, 75.0% expressed S100,
3.7% expressed HMB45 and 1.2% expressed Melan-A. Only 1.2% of
PRAME positive cases did not co-express PANK, K7, or GATA3.
11.1% of TNBCs expressed PRAME, but not SOX10, S100, HMB45
or Melan-A. Strong cytoplasmic PRAME expression was associated
with apocrine carcinoma or tumours with apocrine features (specific-
ity=98.9%, sensitivity=43.2%).

Conclusion: Nuclear expression of PRAME is common in TNBC,
frequently occurring in cases co-expressing other melanoma markers
and rarely in cases with no expression of PANK, CK7, or GATA3. The
findings underscore the importance of utilizing a panel of markers in
accurately distinguishing TNBC from melanoma.

OFP-05-006

Predicting therapy response in triple negative breast cancer by
applying DNA methylation profiling

T.EJL Kraus', O. Wehnert', B. Alinger-Scharinger', K. Sotlar'
Unstitute of Pathology, University Hospital Salzburg, Salzburg, Austria

Background & Objectives: Breast cancer (BC) is the most prevalent
form of cancer among women. Therapy is contingent upon the biologi-
cal profile underlying the specific type of breast cancer, including fac-
tors such as hormone receptor expression, Her2 status, and proliferative
activity. Depending on the tumour subtypes, patients with BC receive
individualized treatments. Triple-negative breast cancer (TNBC) is
characterized by its highly aggressive tumour biology. The standard
systemic treatment for TNBC is chemotherapy. In many cases, TNBC
undergoes neoadjuvant therapy prior to surgical intervention with the
aim of reducing tumour mass. However, only a subset of tumours show
therapeutic response that is characterized by the residual cancer burden
(RCB). The present study aims to predict therapy response in patients
diagnosed with TNBC by applying DNA methylation profiling.
Methods: In this study, we performed epigenome-wide methylation
analysis on 24 TNBCs, with 12 cancers demonstrating good therapy
response (RCB 0) and 12 exhibiting poor therapy response (RCB 2).
Utilizing the Illumina Infinium EPIC V2 bead chip array, we were able
to interrogate more than 935,000 methylation-sensitive CpG sites in
parallel. Subsequent computational analyses were then performed to
identify differentially methylated genes. Gene ontology (GO) analyses
were processed to reveal altered pathways.

Results: A computational analysis revealed that there were distinct
epigenomic differences in the two TNBC subgroups of RCB 0 and
RCB 2. Differential methylation analysis revealed distinct differences
in the DNA-methylation landscape. GO analysis indicated that RNA

processing emerged as the most significantly differentially methylated
pathway.

Conclusion: In summary, our findings demonstrate that DNA methyla-
tion profiling serves as a valuable tool in breast cancer research. Our
findings reveal substantial disparities in the DNA methylation signa-
tures between TNBC of RCO 0 and RCB 2. These findings have the
potential to serve as valuable predictors of therapy response status.

OFP-05-007

Multi-site study of an Al solution as clinical decision-support tool
for the identification of microinvasive and T1a carcinomas of the
breast
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Background & Objectives: Histologic identification of small foci of
invasive breast cancer (BC) is challenging and time-consuming. We
assessed the accuracy of pathologists supported by an artificial intel-
ligence (Al) breast H&E solution vs. those not assisted in identifying
microinvasive (MI) and T1a BC associated with DCIS.

Methods: This two-arm multi-reader study compared 4 pathologists’
(“readers”) performance in the evaluation of 200 digitized H&E slides
of BC biopsies from two different US and EU centres, without and
with a fully automated Al breast solution. Pathologists’ accuracy in
both arms compared to ground truth (GT) and review time were ana-
lysed. GT was established by 3 expert breast pathologists. Cases were
enriched for DCIS with potential confounding features (e.g., stromal
chronic inflammation, lobular involvement).

Results: The four pathologists evaluated each case twice, once in
each study arm separated by a wash-out period of two weeks. Patholo-
gists supported by Al showed significantly higher accuracy in iden-
tifying MI and invasive carcinoma or foci suspicious for invasive
carcinoma compared to pathologists without Al (84.2% vs 78.8%,
p=0.045). In addition, the use of Al reduced the time required to
evaluate MI+pT1a cases from a mean of 92 seconds without Al to
79 seconds with AL

Conclusion: The Al solution demonstrated significantly improved
detection of MI and pTla BC, despite coexistent DCIS enriched for
potentially confounding alterations. In addition, the use of the Al solu-
tion reduced the time required for slide evaluation in MI and T1a cases
by 14%. This approach holds promise for enhancing diagnostic accu-
racy and consistency in the detection of MI and T1a BC, enhancing
pathologist workflow, and reducing the time spent identifying small
foci of BC.

OFP-05-008

A model of sensitive tissue transfer for breast reconstruction - the
rat neurotized epigastric flap

M. Patricio', R. Moiteiro da Cruz?, A. Gido!, A. Varanda Pereira’, D.
Casal®*, S. Alves®, D. Pinto’, M.M. Novo®

! Anatomy Department, Faculdade de Medicina da Universidade de
Lisboa, Lisbon, Portugal, >Pathology Department, Hospital de Santa
Maria, ULS Santa Maria, Lisbon, Portugal, 3Anatomy Department,
NOVA Medical School, Universidade NOVA de Lisboa, Lisbon, Portu-
gal, *Plastic Surgery Department, Hospital de Sdo José, Unidade Local
de Satide Sdo José, Lisbon, Portugal, *Pathology Department, Hospi-
tal de Sao José, Unidade Local de Satde Sao José, Lisbon, Portugal,
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SPathology Department, Hospital Professor Doutor Fernando Fonseca;
Unidade Local de Saide Amadora/Sintra, Lisbon, Portugal

Background & Objectives: Sensory recovery is a key outcome in
breast reconstruction, with abdominal wall-based flaps being the
gold standard for autologous tissue transfer. Although neurotization
offers significant benefits, its technical complexity hinders widespread
implementation. A precise histological understanding of these flaps is
essential for optimizing sensory restoration. The rat epigastric flap is a
widely used model due to its anatomical resemblance to humans, but
its neurohistology remains poorly studied. This study aims to character-
ize the rat’s neurotized epigastric flap, highlighting its sensory nerve
components and relevance for surgical applications.

Methods: An observational cross-sectional study was conducted on
twenty murine models. The caudal epigastric nerve and the 10th to
12th intercostal nerves as well as samples from the rats abdominal
skin were dissected and histologically processed. Haematoxylin-
eosin and Masson’s trichrome staining were performed, along with
immunohistochemistry using anti-neurofilament antibodies (neuronal
identification), Peripherin (sympathetic fibres), Annexin V (sensory
fibres), and anti-PIEZ0O2 (mechanoreceptors). Microscopic analysis
focused on nerve fiber types and cutaneous receptor density, clas-
sification and distribution relative to the dermo-epidermal junction.
Results: Histological analysis enabled a detailed characterization
of the neuronal structures within the flap skin, including nerve fiber
density, type, and receptor distribution. Findings revealed signifi-
cant similarities between the rat and human ventrolateral abdominal
skin, supporting the validity of this model for sensate tissue transfer
research.

Conclusion: The neurohistological features of the rat neurotized epi-
gastric flap reinforce its relevance for studying sensory nerve restora-
tion in reconstructive surgery. This detailed analysis enhances under-
standing of flap neuroanatomy, providing a foundation for optimizing
neurotization techniques and enhancing microsurgical training.

OFP-05-009

Hypoxia-induced CAIX expression restricts CD8+ T-cell infiltra-
tion in breast cancer

P. Juhasz!, D. Hasulyé', J. Bedekovics', L. Beke!, N. Kacsala?, M.
Torok!, G. Méhes!

"University of Debrecen, Debrecen, Hungary, University of Pécs,
Pécs, Hungary

Background & Objectives: Hypoxia and necrosis are common fea-
tures of invasive cancer. In solid tumours, including breast carci-
noma, the dynamic upregulation of carbonic anhydrase IX (CAIX),
induced by hypoxia-inducible factor 1 (HIF-1), supports cellular
adaptation to hypoxia. CAIX activity contributes to extracellular aci-
dosis and reshapes the tumour microenvironment, impacting tumour
behaviour and prognosis. This study aimed to assess the mass and
distribution of the immune infiltrate—specifically CD8+ effector
T-cells—in relation to tumoral CAIX expression.

Methods: Formalin-fixed, paraffin-embedded breast carcinoma sec-
tions were analysed via double immunohistochemical staining for
CAIX and CDS8. Digital slides were evaluated using HistoQuant
(3DHistech) image analysis software to quantify CD8+ signal within
and outside CAIX-positive tumour areas. Statistical analysis was
performed using GraphPad Prism.

Results: Among 34 breast carcinomas, 18 were partially CAIX-positive,
and 16 were CAIX-negative controls. Necrotic foci were associated with
CAIX overexpression, and tumours with necrosis showed significantly
higher relative CAIX expression than those without (11.47 + 5.51 vs.
3.77 + 3.5; P = 0.0216). However, relative CD8+ lymphocyte counts
did not differ significantly between necrotic and non-necrotic cases
(134.7 = 55.7 vs. 97.7 + 57.25; P = 0.1579). Similarly, no significant
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difference was observed in overall CD8+ T-cell infiltration between
CAIX-positive and -negative tumours (98.5 &+ 37.3 vs. 96.0 + 50; P
= 0.5928). Notably, in CAIX-positive tumours, CD8+ T-cell distribu-
tion correlated with the extent of CAIX expression. Within individual
tumours, CD8+ T-cell counts were significantly lower in CAIX-positive
versus CAIX-negative areas (13.1 + 9.4 vs. 135.6 + 62.2; P < 0.0001).
Conclusion: These findings suggest that CAIX-expressing tumour
regions may hinder CD8+ T-cell infiltration, and that the hypoxia-
driven tumour microenvironment could limit the efficacy of immune
and targeted therapies requiring intact T-cell responses.

OFP-05-010

Multi-centre NHS evaluation of artificial intelligence as a deci-
sion support solution for breast cancer diagnosis: accuracy and
early efficiency results from the DEBORAH study

E. Provenzano!, P. Schouten!, D. Baileyz, A. Abbas®, A.
Gunavardhan®, A. Shaaban’, S. Ambrogioﬁ, M. Vecsler’
!Cambridge University Hospitals NHS Foundation Trust, Cambridge,
United Kingdom, 2North West Anglia NHS Foundation Trust, Peterbor-
ough, United Kingdom, *Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, *Betsi Cadwaladr University Health
Board, Ysbyty Gwynedd, United Kingdom, *University Hospitals
Birmingham NHS Foundation Trust, Birmingham, United Kingdom,
%Ibex Medical Analytics, London, United Kingdom, "Ibex Medical
Analytics, Tel Aviv, Israel

Background & Objectives: This study investigates the performance
of a commercial Al solution across a prospective consecutive patient
cohort from five NHS hospitals (UK), while exploring its accuracy and
contribution to enhancing diagnostic efficiency in the breast pathway.
Methods: The diagnostic performance of the Al solution was evalu-
ated in an observational study involving over 3,000 consecutive
patients undergoing breast biopsy. Initial diagnoses were made by
pathologists following standard of care procedures, without Al sup-
port, within digital pathways. After issuing a preliminary report,
pathologists reviewed the Al-generated findings and compared out-
comes specifically in the classification of Benign, Cancer, Invasive
Cancer, and DCIS. Efficiency metrics, including number of patients,
turnaround time (TAT) and immunohistochemistry (IHCs) tests, were
extracted from operational data in the Laboratory Information Man-
agement Systems (LIMS). The study is ongoing and will compare
results from six months prior to Al deployment with six months after
its integration into the workflow.

Results: When differentiating between cancerous and benign cases, the
Al system demonstrated a sensitivity of 100%, specificity of 99.6%,
positive predictive value (PPV) of 99.5%, and negative predictive value
(NPV) of 100%. For invasive carcinoma detection, it showed a sensitiv-
ity of 99.5%, specificity of 99.8%, PPV of 99.5%, and NPV of 99.8%,
while for DCIS diagnosis, the Al’s sensitivity was 98.9%, specificity
0f 99.9%, PPV of 98.9%, and NPV of 99.9%. Early efficiency findings
from one hospital indicate a 21% increase in productivity and a 73%
reduction in diagnostic IHCs for benign cases, such as p63, CK7, and
CK5/6. User feedback suggests that the IHC reduction is driven by
increased pathologist confidence in signing off benign cases without
additional tests.

Conclusion: The Al solution demonstrated high diagnostic accuracy
and encouraging improvements in efficiency, including increased pro-
ductivity and reduced IHC requests, suggesting its potential to enhance
workflow in breast cancer pathology, leading to improved patient
outcomes.

Funding: This project has received funding from the Artificial Intel-
ligence (Al) in Health and Care Award, which is an NHS Al Lab pro-
gramme run by the Accelerated Access Collaborative (AAC) in partner-
ship with the National Institute for Health Research (NIHR)
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OFP-05-011

Different HER2 immunoreactivity in biopsies compared to cor-
responding surgical specimens of invasive breast carcinomas with
potential therapeutic implications

S. Bracic Tomazic!, O. Scheiber', D. Krieglz, H. Hauser’, C. Suppan4,
G. Rinnerthaler®, S. Lax '

"Hospital Graz II, Styrian Hospital Corporation, Academic Teaching
Hospital of the Medical University of Graz, Department of Pathology,
Graz, Austria, 2Hospital Graz II, Styrian Hospital Corporation, Aca-
demic Teaching Hospital of the Medical University of Graz, Depart-
ment of Radiology, Graz, Austria, *Hospital Graz II, Styrian Hospital
Corporation, Academic Teaching Hospital of the Medical University
of Graz, Department of Surgery, Graz, Austria, “University Clinic of
Internal Medicine, Medical University Graz, Department of Oncol-
ogy, Graz, Austria, 3School of Medicine, Johannes Kepler University,
Linz, Austria

Background & Objectives: HER?2 analysis by immunohistochemistry
and in situ hybridization (ISH) for immunoreactive score (IRS) 2+
is standard for invasive breast carcinomas (IBC) and performed on
diagnostic biopsies. Recently, non-amplified HER2 was reclassified
as HER2 low (IRS 1+ and IRS 2+/non-amplified) and HER2 ultralow
(IRS 0 with <10% positivity), respectively, considering response to
antibody-drug conjugates (ADC). We routinely repeat HER2 on the
surgical specimen. The aim of this study was to compare HER2 expres-
sion between biopsies and surgical specimens with emphasis on HER2
low and ultralow categories.

Methods: We searched for breast biopsies and corresponding surgical
specimens from 2024. The HER2 reports were retrieved and compared
using 2023 ESMO guidelines. Discrepant cases were reviewed. In our
lab, HER?2 testing is highly standardized and regularly checked by robin
round trials.

Results: For 158 patients corresponding biopsies and surgical speci-
mens were available. In the biopsy group 6.9% were HER2 negative,
8.9% ultralow, 70.9% low and 13.3% positive whereas in the surgi-
cal group 12.6% were HER2 negative, 22.2% HER?2 ultralow, 55.7%
low and 9.5% positive. These differences were statistically significant
(p=0.001; chi® test) with 51 cases (32.2%) discrepant cases: downgrade
from biopsy to surgical in 44 cases, upgrade in 7 cases. Downgrade
involved IRS 2+ (low) amplified to non-amplified (6; 3.8%), low to
ultralow (26; 16.5%) and low to negative (8; 5%). Upgrades involved
negative to ultralow (1.2%), negative to low (0.6%) and ultralow to low
(2.4%). A1 IRS 3+ cases remained positive.

Conclusion: HER2 low and ultralow and low HER2 amplification is
detected more frequently in IBC biopsies compared to surgical speci-
mens, which may have therapeutic implications on adjuvant anti-HER2
and ADC therapy. These discrepancies may be influenced by preana-
lytical and analytical conditions and highlight the necessity of stand-
ardized companion testing. The use of artificial intelligence for HER2
assessment may be considered.

OFP-05-012

Can criteria from DCIS de-escalation trials be used to select for
atypical ductal hyperplasia with low risk of upgrade to carcinoma?
C. Albarracin', S. Zaveri?, S. Sun®, T. Bevers*, I. Bedrosian’'Univ of
Texas MD Anderson Cancer Centre, Pathology, Houston, USA, 2Univ
of Texas MD Anderson Cancer Centre, Surgery, Houston, USA, 3Univ
of Texas MD Anderson Cancer Centre, Breast Surgical Oncology,
Houston, USA, “Univ of Texas MD Anderson Cancer Centre, Cancer
Prevention, Houston, USA

Background & Objectives: De-escalation of surgical treatment of
low-risk DCIS is under active investigation. However, surgical exci-
sion remains the standard of care in the management of atypical ductal
hyperplasia (ADH) diagnosed on core biopsy. This study examines the

use of criteria from the DCIS de-escalation trials to identify ADH cases
with low risk of upgrade to carcinoma.

Methods: A registry of ADH patients from 2004 to 2022 was reviewed
for cases treated with surgical excision. Criteria from the COMET
DCIS surgical de-escalation trial applicable for ADH including age,
imaging findings and personal history of breast cancer were evaluated
and rates of upgrade to carcinoma were compared in patients who
would and would not meet these criteria.

Results: Of 362 ADH cases treated with surgical excision, 233 (64.4%)
met trial criteria for de-escalation (Cohort 1) (patient age >40y, no
mass lesions, no previous cancer in the ipsilateral breast within the last
5 years, and no concurrent cancer) and 129 (35.6%) did not meet these
criteria (Cohort 2). The age at surgical excision, race, breast density
or lesion size on imaging was not significantly different between two
cohorts. Cohort 1 patients were more likely to have been diagnosed by
mammography (94% vs 72%, p<0.0001) and more likely to present
with calcifications (82% vs 30.2%, p<0.0001). While there was no
significant difference in rate of ADH upgrade to DCIS between the
two cohorts, there was a significantly lower rate of ADH upgrade to
invasive disease in Cohort 1 (3.43%) compared to the cohort that did
not meet the selected trial criteria for surgical de-escalation (10.85%)
(»<0.010).

Conclusion: Our data show a very low rate of ADH upgrade to invasive
disease in patients who meet criteria from trials of surgical de-escala-
tion for DCIS, suggesting that such patients could also be considered a
low-risk cohort for whom observation may be appropriate.
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OFP-06-001

A clinicopathological analysis of 42 cases of paratesticular tumours
in orchiectomies

A. Noyanl, G. Guner Gebes', K. Kosemehmetoglul

"Hacettepe University Medical School, Department of Pathology,
Ankara, Turkey

Background & Objectives: Due to their low incidence, paratesticular
tumours pose a diagnostic challenge for many pathologists. Therefore,
understanding the diagnostic spectrum is crucial. This study aims to
showcase the cases retrieved from our archives and provide a detailed
analysis of the clinicopathological characteristics of this rare group
of tumours.

Methods: A retrospective analysis was conducted on orchiectomies
from 2014 to 2025. Cases of paratesticular tumours were selected
and reviewed in terms of clinical, morphological, and molecular
characteristics.

Results: Paratesticular tumours comprised 42 of 567 (%0.07) orchi-
ectomies. The mean age was 45.3 (5-89). Liposarcoma was the most
common diagnosis (19 cases, 45%) followed by rhabdomyosarcoma
(14 cases, 33%) and leiomyosarcoma (4 cases, 10%). Liposarcomas
included dedifferentiated (11 cases), well-differentiated (7) and myxoid
(1) subtypes. Rhabdomyosarcomas were mostly embryonal (11 cases),
with spindle-cell (2) and pleomorphic (1) variants. Other diagnoses
included mesothelioma (2), myeloid sarcoma (1), aggressive angio-
myxoma (1), and cellular angiofibroma (1). Liposarcomas were more
common in patients older than 50 (mean: 63), while rhabdomyosarco-
mas were commonly seen in younger patients (mean: 17). The average
tumour size was 6.1 cm (26 cases). Surgical margins were positive in
12 cases (29%). In 7 cases, the diagnosis required a molecular test;
RT-PCR for PAX3/7::FOXO1A or MDM?2 and DDIT3 FISH. Follow-up
data (n=29, median: 12.5 months) showed recurrence in 3 cases and
metastases in 6 cases. Nine patients died of disease (3 rhabdomyo-
sarcomas, 3 liposarcomas, 1 leiomyosarcoma, 1 mesothelioma, and 1
myeloid sarcoma).

Conclusion: Paratesticular tumours are rare comprising <1% of
orchiectomies. In this large series, nearly 90% of the tumours are
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liposarcomas, leiomyosarcomas, and rhabdomyosarcomas, depending
on age. In selected cases, molecular support is helpful in differential
diagnoses such as leiomyosarcoma versus liposarcoma, and subtypes of
rhabdomyosarcomas and liposarcomas. Orchiectomy may not achieve
clear surgical margins and prognosis is poor, with one-third of patients
succumbing to disease.

OFP-06-002

Soft tissue and bone tumours in a sarcoma reference centre: a ret-
rospective study of 4163 cases in its 8-year existence

A. Gradil!, M. Pinho Fialho', J. Santos!, D. Lépez-Presa!

'Unidade Local de Satide Santa Maria, Lisbon, Portugal

Background & Objectives: Soft tissue and bone tumours constitute a
heterogeneous group with an often-overlapping morphology, making
accurate diagnoses a challenge. This study aims to describe the case-
load at our Sarcoma Reference Centre (SRC) and to assess the degree
of agreement between biopsy and surgical specimens.

Methods: A retrospective analysis of soft tissue and bone tumours was
performed at the ULSSM in Lisbon, Portugal, from 2017 until 2024,
since becoming a SRC. Pathology reports with diagnoses currently
listed in the WHO Soft tissue and bone tumour classification volume
(5™ edition, 2020) were selected. For each case, patient demograph-
ics and tumour features (e.g. location, behaviour, histogenesis groups,
entity, grade, immunohistochemistry - IHC - and molecular profiles)
were analysed.

Results: During this timeframe, the exams performed at the SRC dou-
bled. Among 3607 patients, 4163 diagnoses were made, of which 2947
were benign lesions, 855 malignant lesions, 305 showed intermedi-
ate behaviour; the remaining 56 cases were inadequate for diagnosis.
Across all histogenesis groups listed in the WHO, benign adipocytic and
vascular tumours were the most frequent. Of the 4163 diagnoses, 668
pertain to patients with over 1 exams/diagnosis, of which only 320 had
matching biopsy-surgical specimen pairs reported at our SRC; of these,
97%, 86% and 86% were given matching behaviour, entity and grade,
respectively. Of the 202 reviewed cases from other centres, 21 were
different from the entity/differential diagnoses considered at our SRC.
Conclusion: The demographics and epidemiology reported in this
study are similar to those documented in the literature for soft tissue
and bone tumours. Most of these tumours can be diagnosed based on
morphology alone, if evaluated by experienced soft tissue and bone
tumour pathologists. Considering the increasing molecularly defined
entities, access to IHC and molecular testing is often available only at
SRC, enabling a more accurate and swift diagnosis, ultimately optimiz-
ing patient treatment and prognosis.

OFP-06-003

Giant Cell Granuloma of jaw: a study on demographics, aggres-
siveness, and recurrence of a benign hidden threat

A._Toklu', A. Coskun?, M. Sezak!, H. Koca?, A. Bicer®, K. Oztiirk*, A.
Veral!, B. Doganavsargil'

'Ege University Faculty of Medicine, Department of Pathology, Izmir,
Turkey, 2Ege University Faculty of Dentistry, Department of Oral And
Maxillofacial Surgery, Izmir, Turkey, *Ege University Faculty of Medi-
cine, Department of Plastic and Reconstructive Surgery, [zmir, Turkey,
“Ege University Faculty of Medicine, Department of Ear Nose and
Throat Disease, [zmir, Turkey

Background & Objectives: Giant cell (reparative) granuloma (GCG)
is a benign but locally aggressive lesion primarily affecting the
jawbones,with a risk of recurrence after treatment.

Methods: This study evaluates the clinicopathological characteristics
of 302 cases analysed through 364 biopsies between 2010 and 2025 at
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a single pathology centre. Age, gender, localization, recurrence, and
associated diseases were assessed using nonparametric statistical tests.
Results: Females constituted 59% (n=179) of cases, with a median
age of 46+20.9 years (range: 3—95 years). The mandible was the most
affected site (59.7%, n=92). Recurrence was observed in 55 cases
(18.2%), with a higher frequency in females (70.9%, p=0.035, chi-
square). The earliest recurrence occurred within one year, while the
latest was ten years post-diagnosis. Six cases experienced multiple
recurrences. Surgical management required mandibular resection
(n=2) and maxillectomy (n=2). Parathyroid pathology was detected
in seven recurring cases (five adenomas, one hyperplasia, one carci-
noma). Two cases were initially misdiagnosed as pyogenic granuloma
before a definitive GCG diagnosis. No significant correlation was found
between recurrence and age or lesion localization.

Conclusion: Our findings align with previous literature regarding
demographic distribution. The recurrence rate (18.2%) falls within
the reported range of 5%—70.6%. Higher recurrence is often associ-
ated with incomplete excision, particularly in central GCGs. Cases
with multiple recurrences should raise suspicion for hyperparathy-
roidism-related giant cell lesions, which histologically resemble GCG.
Improved histological biomarkers and surgical techniques are needed
to predict disease outcomes and reduce recurrence, as multiple recur-
rences complicate the clinical course.

OFP-06-004

Clinico-pathological analysis of 19 osteofibrous dysplasias and 25
adamantinomas with respect to the current WHO classification: a
single institution experience over 12 years

R.Jayan', B. Rekhi!, M. Ramadwar', P. Panjwani'

!Tata Memorial Hospital, Pathology, Mumbai, India

Background & Objectives: Osteofibrous dysplasia (OFD) and
adamantinoma are rare bone tumours. The present study provides a
detailed clinicopathological evaluation of these tumours.

Methods: OFDs and adamantinomas diagnosed from 2012 to 2024
were retrieved. Additionally, tumours diagnosed as fibrous dysplasia
(FD) and intra-osseous synovial sarcoma of the tibia and the fibula
were retrieved. Fifty-five tumours were reviewed. Finally, 19 OFDs and
25 adamantinomas were included. The initial diagnosis was revised in
12/55 (21.8%) tumours. In addition to the tibia and the fibula, a single
adamantinoma occurred in the metatarsal bone.

Results: Among 25 adamantinomas, there was a single OFD-like
adamantinoma and 24 classic adamantinomas with various morpho-
logical patterns, most frequently tubular and basaloid. OFD-like areas
were noted in 6/24 (25%) classic adamantinomas. Pan keratin was
positive in scattered cells in 18/19 (94.7%) OFDs and 16/17 (94%)
adamantinomas. P40 (4/4,100%) and p63 (4/6,66.7%) were useful in
diagnosing adamantinomas. None of the OFDs, on follow-up (n=16)
progressed to an adamantinoma during a median follow-up duration
of 51.15 months. Four patients harbouring adamantinomas developed
recurrences (4/25,16%), and four developed metastasis (4/25,16%) to
the lungs and regional lymph nodes.

Conclusion: This constitutes the largest series of OFDs and adaman-
tinomas from our subcontinent as per the recent WHO classification.
These tumours are associated with errors in interpretation. Testing
FD, especially in the tibia/fibula for keratin, is useful to avoid miss-
ing an OFD. A cluster of 3 or more keratin-positive cells in a fibro-
osseous neoplasm indicates an OFD-like adamantinoma, which is
rare. Although a morphological continuum was seen between OFD
and adamantinoma, no OFD progressed to an adamantinoma. Given
treatment-related implications, it is crucial to distinguish an OFD,
OFD-like adamantinoma, and classic adamantinoma, from their mim-
ics, especially synovial sarcoma from spindle cell adamantinoma. The
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risk factors for recurrence and metastasis in adamantinomas include
an incomplete curettage and a spindle cell pattern.

OFP-06-005

RNA sequencing expands the molecular spectrum of chondromyx-
oid fibroma: a multicentric study within the ResOs french network
C. Bontoux', F. Larousserie?, N. Weingertner3, M. Csanyi4, L.
Galmiche’, P. Drabent®, C. Bouvier’, A. Coulomb®, C. Galant’, A.
Sassi-Benna'®, I. Pommepuy!!, S. Valmary-Degano'2, D. Grand', M.
Larquierl, H. Reboul!, G. de Pinieux'3, S. Evrard', A. Gomez-Mascard'
1IUCT—Oncopole, Pathology, Toulouse, France, 2Hf)pital Cochin-
APHP, Pathology, Paris, France, >*CHU Strasbourg, Pathology, Stras-
bourg, France, 4CHU Lille, Pathology, Lille, France, SCHU Nantes,
Pathology, Nantes, France, *Hopital Necker-APHP, Pathology, Paris,
France, 7H(A)pitall de la Timone-APHM, Pathology, Marseille, France,
8Hépital Trousseau-APHP, Pathology, Paris, France, 9Cliniques Uni-
versitaires Saint-Luc (UCLouvain), Pathology, Bruxelles, France,
1CHU Nancy, Pathology, Nancy, France, !'CHU Limoges, Pathol-
ogy, Limoges, France, I2CHU Grenoble, Pathology, Grenoble, France,
13CHU Tours, Pathology, Tours, France

Background & Objectives: Chondromyxoid fibroma (CMF) is a rare
locally agressive bone tumour whose diagnosis could be difficult in
small biopie samples. Previous studies have identified GRM1 overex-
pression as a hallmark of the tumour, which is associated with GRM 1
rearrangements in a subset of cases. However, the full spectrum of
fusion partners remains only predicted. We aim to characterize the
clinical, phenotypical, and molecular features of CMF, particularly
focusing on identifying novel GRM1 fusion partners.

Methods: We conducted a retrospective multicentric study including
95 CMF samples from 85 patients diagnosed in twelve centres. We
analysed clinicopathological data and phenotypic features. Targeted
RNA sequencing was performed using our in-house developed NGS
assay, with validation through orthogonal molecular techniques (FISH)
where applicable.

Results: Media age at diagnosis was 33 [IQR:20-43] with a female/
male sex ratio of 0.85. Main localizations were long bones of lower
limb (35%), feet bones (28%) and flat bones (22%). Median size at
diagnosis was 28 mm [IQR:20-37.25]. Sensitivity of GRM1 immuno-
histochemistry was 95%.

RNA sequencing analysis was performed on 74 samples. We identified
nineteen GRM fusion partners in twenty-nine cases (39%) including pre-
viously reported BCLAF gene (five cases) and novel AOPEP gene fusion
partner (five cases). 8/19 fusion partners (42%) were located on chromo-
some 6, same as GRM . Eleven cases (15%) were wild-type (WT) and
thirty-four cases (46%) were non-contributive due to decalcification pro-
cess. Eight patients relapsed during follow-up, six out of them were WT.
Additional molecular testing and validation using GRM I FISH, notably
for WT cases, is ongoing.

Conclusion: Our study represents one of the largest CMF cohorts ana-
lysed to date and highlights the utility of GRM1 immunohistochemis-
try and RNA sequencing in aiding the differential diagnosis of CMF.
Morevover, the identification of novel GRM1 fusion partners expand
the known molecular spectrum of CMF and may contribute to a deeper
understanding of its pathogenesis.

OFP-06-006

A clinicopathologic and molecular characterization of 15 distinc-
tive hyalinizing spindle cell neoplasms of soft tissue with MUC4
and beta-catenin co-expression and frequent biallelic inactivation
of APC

E. Repetto', I. Odintsov', L.M. Sholl', J.L. Hornick', W.J. Anderson’
"Mass General Brigham and Harvard Medical School, Department of
Pathology, Boston, USA

Background & Objectives: MUC4 and beta-catenin are two impor-
tant immunohistochemical markers that have well established applica-
tions in the diagnosis of fibroblastic soft tissue tumours. The former is
highly specific for the related entities low-grade fibromyxoid sarcoma
and sclerosing epithelioid fibrosarcoma, while the latter is commonly
positive in desmoid fibromatosis and Gardner fibroma. It is generally
considered that expression of these markers is mutually exclusive. In
this study, we describe the clinicopathologic and molecular features of
a group of distinctive fibroblastic soft tissue neoplasms characterized
by consistent co-expression of MUC4 and beta-catenin.

Methods: Fifteen hyalinized spindle cell neoplasms with MUC4
and beta-catenin co-expression were identified from our institutional
archives. Targeted DNA sequencing was performed on 9 tumours.
In a subset, FISH was performed to assess for FUS and/or EWSR]
rearrangement.

Results: The cohort comprised 15 adult patients (6 female, 9 male)
with a median age of 40 years (range 20-61). No patients had a known
history of familial adenomatous polyposis. Tumours were located in the
extremities (9), trunk (5), and retroperitoneum (1). The tumours con-
sisted of a hypocellular proliferation of spindled-to-stellate fibroblastic
cells in a variably hyalinized collagenous stroma. No atypia, fascicular
growth, or myxoid stroma was present. Sequencing demonstrated bial-
lelic APC inactivation in 7/8 (86%) tumours successfully assessed.
Variant allele frequencies were consistent with somatic rather than
germline events. No gene fusions were detected. None of the tumours
assessed with FISH showed FUS (0/9) or EWSR1 (0/8) rearrangement.
Clinical follow-up data are pending.

Conclusion: We describe a novel fibroblastic neoplasm of soft tissue
characterized by co-expression of MUC4 and beta-catenin and frequent
underlying APC inactivation. Our findings support that this represents
a distinct soft tissue tumour type that is important to distinguish from
LGFMS/SEF, as well as desmoid fibromatosis and Gardner fibroma.

OFP-06-007

Tertiary lymphoid structures in soft tissue sarcomas: prognostic
and molecular associations

A. Fedorova'?, A. Shvyrkova?, K. Kryukov?, L. Zuguo®, M. Babak®,
V. Kushnarev?>?

'Dmitry Rogachev National Research Centre of Paediatric Haematol-
ogy, Oncology and Immunology of Ministry of Healthcare of the Rus-
sia, Pathology Department, Moscow, Russia, 2Higher School of Oncol-
ogy, Pathology Department, St. Petersburg, Russia, *Southern Medical
University Shenzhen Hospital, Department of Pathology, Shenzhen,
China, “City University of Hong Kong, Department of Chemistry,
Hong Kong, China, *BostonGene Technologies, Multiomics Data
Integration Group, Yerevan, Armenia

Background & Objectives: Tertiary lymphoid structures (TLSs) have
been linked to improved outcomes in several cancers, but their role in
soft tissue sarcomas is unclear. We integrated histopathological TLSs
evaluation on H&E with RNA-seq data, correlating morphometric and
spatial features with survival, molecular profiles, and a 12-chemokine
TLSs gene signature.

Methods: We evaluated tertiary lymphoid structures (TLSs) in 191 soft
tissue sarcoma (STS) samples from The Cancer Genome Atlas, integrat-
ing whole-slide imaging in QuPath for morphological assessment on
H&E. TLSs density and area were calculated per tumour region (intra-,
border-, extratumoral), along with overall TLSs score (number of TLSs
inside+border). For transcriptional analysis, RNA-seq count files were
obtained from the Genomic Data Commons. Patient stratification was
based on the median score of a summed 12-chemokine genes gener-
ated signature score (CCL2, -3, -4, -5, -8, -18, -19, -21, CXCL9, -10,
-11, -13). Spearman correlation, Kaplan—Meier, and Cox proportional-
hazard models were performed with Python libraries (lifelines 0.30).
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Results: TLSs were present in 74 of 191 (39%) STS samples. Median
TLSs density reached 0.0215/mm? (range 0.0032-0.4957), with
dedifferentiated liposarcoma showing the highest burden. Only 2
TLSs-positive cases (2.7%) displayed germinal centres. TLSs score
correlated moderately with the 12-chemokine signature (Spearman
r=0.428, p=6.38><10’1°). TLSs absence trended toward worse overall
and recurrence-free survival in Kaplan—-Meier analyses, while higher
TLSs density suggested more favourable outcomes. However, univari-
ate Cox models showed no statistical significance for TLSs param-
eters (p=0.732). By contrast, the 12-chemokine signature approached
borderline significance (HR=0.891, 95% CI1 0.779-1.019, p=0.092).
Conclusion: Though not definitively significant, the robust correlation
between TLSs burden and the 12-chemokine signature underscores
an immune-mediated advantage in STS. Larger, multicentre cohorts
with deeper immunophenotyping are essential to further confirm TLSs
prognostic utility and inform prospective immune-targeted therapeutic
interventions.

OFP-06-008

Comprehensive analysis of m6A RNA methylation regulators in
soft tissue leiomyosarcoma

T. Iwasaki!, M. Masunagal, Y. Oda'

'Kyushu University, Anatomic Pathology, Fukuoka, Japan

Background & Objectives: N6-methyladenosine (m6A) is a preva-
lent RNA modification involved in various biological processes,
including carcinogenesis, tumour progression, and immune regula-
tion. This study aimed to investigate the role of m6A regulatory
genes—including METTL3, METTL14, WTAP, FTO, ALKBHS, and
YTHDF1-3—and their associations with c-MYC and programmed
death ligand 1 (PD-L1) expression in soft tissue leiomyosarcoma
(LMS).

Methods: The expression levels of m6A regulators were analysed using
next-generation sequencing data from 53 LMS cases obtained from a
public database. We further examined the relationship between m6A
regulators and c-MYC and PD-L1 expression in an LMS cell line.
Immunohistochemical staining (IHC) was performed on 69 LMS tissue
samples. Functional analyses included siRNA-mediated knockdown of
selected m6A regulators in LMS cells.

Results: THC revealed that high expression levels of METTL3,
METTL14, ALKBHS5, FTO, and WTAP were associated with
elevated c-MYC expression, while high expression of ALKBHS,
YTHDF2, and WTAP correlated with increased mitotic activity.
Knockdown of METTL3, METTL14, and FTO led to reduced
c-MYC target gene expression and decreased cell proliferation,
underscoring the role of m6A modifications in c-MYC-driven
oncogenesis. Furthermore, knockdown of YTHDF2 suppressed
interferon-y-induced PD-L1 expression, suggesting its involvement
in immune evasion. Multivariate Cox regression analysis identi-
fied low YTHDF2 and high WTAP expression as independent poor
prognostic factors.

Conclusion: Our findings highlight the oncogenic and immunoregu-
latory roles of m6A regulators in LMS. Targeting these molecules,
especially in combination with immune checkpoint blockade, may offer
novel therapeutic strategies. Further studies are warranted to clarify
the mechanisms underlying m6A-mediated regulation of ¢c-MYC and
PD-L1 in LMS.

OFP-06-009

Multi-omics profiling identifies two epithelioid sarcoma molecular
subtypes with distinct signalling and immune characteristics

C. Ngo', L. Colmet-Daage?, J. Vibert®, R. Brillet?, C. Henon?, A.
Valent', J.X. Jin*, L. Lecorgnez, C. Astier?, J -y. Scoazec!, M. Faron®,
C. Honore’, A. Le Cesne®, T. Grunewald®, F. Bourdeaut’, J.-Y. Blayg,
F. Tirode?, S. Postel-Vinay>
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Background & Objectives: Epithelioid sarcoma (EpS) is an aggressive
soft tissue sarcoma affecting young adults, characterized by SMARCB1
loss. Traditionnaly, EpS is classified into two histological subtypes
(HS) — distal and proximal, which may co-exist (“hybrid” EpS) —
with distinct clinical behaviours. Despite its phenotypic diversity, the
molecular basis of EpS heterogeneity remains poorly understood. We
aimed to build a molecular classification to improve our understanding
of EpS biology and guide therapeutic decisions.

Methods: To establish an EpS molecular classification and uncover
determinants of inter- and intra-patient heterogeneity in EpS, we
used multi-omics profiling and integrated the genomic, transcrip-
tional and methylome landscapes with single-cell RNA sequencing
on fresh samples as well as spatial transcriptomics.

Results: We identified two molecular subtypes of EpS: “distal-like”
and “proximal-like”. Distal-like tumours (n = 20) include all distal
HS, two proximal HS and four mixed HS. They express a specific
molecular single-cell derived epithelial-to-mesenchymal transi-
tion signature, which associates with improved patient survival and
includes Desmoglein 2 (DSG?2), which we identify as a potential rou-
tine immunohistochemical biomarker to improve diagnosis. Distal-
like EpS also display increased peri-tumoral CD8+ T cell infiltrates
and specific tumour-immune cell interactions. Conversely, proximal-
like EpS (n = 13) — comprising 12 proximal HS and one mixed
HS — harbour a higher inter-tumoral molecular heterogeneity with
some cases resembling other SMARCB 1-deficient tumours by DNA
methylation profiling, and increased intra-tumoral immunosuppresive
macrophage infiltrates.

Conclusion: Our study introduces a novel molecular classification
of EpS with prognostic value, potential diagnostic markers and
distinct tumour immune microenvironments, that extends beyond
traditional clinicopathological classification. These insights pave
the way for more personalized and effective treatment strategies
for patients with EpS.

OFP-06-010

Clinicopathologic features of clear cell sarcoma and the role of
PRAME in differential diagnosis

T. Aydemir!, B. Yaman', T. Akalin', H. Kaya®

"Ege University, Pathology, Izmir, Turkey, >Ege University, Orthope-
dics and Traumatology, Izmir, Turkey

Background & Objectives: Clear cell sarcoma(CCS) of soft tissue
is a rare, aggressive malignancy that primarily arises within the deep
soft tissues of the extremities. The genetic alteration (EWSR1-ATF1
fusion), caused by the t(12;22)(q13;q12) translocation has not been
found in melanoma, highlighting the crucial role of molecular diag-
nostics in ensuring precise differentiation. Due to its resemblance to
histopathological similarity to melanoma, distinguishing between
the two can pose substantial diagnostic difficulties especially with
immunohistochemistry.

Methods: In this study, 14 CCS cases diagnosed between 2000 and
2025 were reviewed and their clinicopathological features were evalu-
ated. PRAME expression was investigated for the differential diagnosis
of melanoma.

Results: Nine(%64,2) cases were female. Median age was 35,9
years(11-64 years). The average tumour size was 6.6 cm (range
3-10). The most common location were foot(n:5) followed by
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thigh(n:4),hand(n:2), inguinal-gluteal(n:2), and cruris(n:1). Histopatho-
logically, tumours showed lobular growth patern. Spindle, epithelioid
cells with clear cytoplasm showed low mitotic activity. Immunohis-
tochemically all tumours were positive with HMB45 and S100, and
focally positivity with MelanA, whereas other mesenchymal and epi-
thelial markers were negative.

FISH was performed in seven tumours with EWSR-1 break apart
probe. Six cases showed positive results with approximately 80% sig-
nal. Immunohistochemically PRAME was negative in eight tumours,
whereas only one tru-cut biopsy was positive. The median follow-up
time of eight cases was 53.5 months(6-216 months). Recurrence/metas-
tasis was observed in five cases; five cases were alive whereas three
patients had died.

Conclusion: Clear cell sarcoma is a rare and highly malignant neo-
plasm primarily affecting young adults. The genetic signature EWSR-
1-ATF]1 fusion is absent in melanoma, which is the major entity in
differential diagnosis.

The results of this study show that the use of PRAME immunohis-
tochemistry presents a valuable approach to minimizing diagnostic
uncertainty and enhancing accuracy in differentiating CCS from mela-
noma and other histologically similar tumours.
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Early-onset colorectal cancers differ from later-onset colorectal
cancers, analysis of 651 cases with special emphasis to DNA MMR
protein expression loss

M. Ozcan'?, F. Yildirim®, M. Sezak?, S. Toprakz, E. Ozsagirs, A.
Solmaz®, U. Aydin’, P. Gursoy®, B. Doganavsargil*
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Background & Objectives: Early-onset colorectal cancer (CRC) is
increasingly prevalent worldwide, yet its underlying causes remain
unclear. Emerging evidence suggests that early-onset CRC exhibits dis-
tinct clinical, pathological, and molecular characteristics compared to late-
onset disease. Younger patients are often diagnosed at more advanced
stages and present with more aggressive histopathological features. We
compared the clinicopathological characteristics and DNA mismatch
repair (MMR) protein expression in early-onset and late-onset CRC cases.
Methods: A total of 651 CRC resection specimens were analysed,
including 328 cases from patients under 50 years and 323 age-
matched controls from patients over 50 years, randomized by includ-
ing the subsequent resection following the study case collected from
two reference centres. Tissue microarrays (5 mm) were extracted from
tumour samples and immunohistochemically analysed for MMR pro-
teins (MSH6, MSH2, MLH1, and PMS2). Tumour location, gender
distribution, pT and pN stages, lymphovascular invasion (LVI), and
perineural invasion (PNI) were statistically evaluated using paramet-
ric and non-parametric tests.

Results: Among the patients, 59.9% were male, and 40.1% were
female. The median age for early onset cases were 43 years-old and
66 years-old for late onset ones. MMR protein loss was significantly
higher in early-onset CRC cases (p<0.05, Chi-square). Most tumours
(72.4%) were located in the left colon and predominantly exhibited
moderately differentiated adenocarcinoma morphology. Stage T3

(70.4%) and N1 (60.4%) tumours were most common. NO tumours
were more frequent in younger patients than in the control group
(43.3% vs. 35.8%, p=0.05, Chi-square). LVI was significantly lower
in early-onset cases (41% vs. 51.6%, p=0.007).

Conclusion: Early-onset CRC differs significantly from late-
onset CRC in terms of clinicopathological features and molecular
profiles as higher ratio of MMR loss, lower likelyhood to lym-
phatic spread. These findings highlight the need for age-specific
screening, diagnosis, and treatment strategies to improve patient
outcomes.

OFP-07-002

Deep learning-based prediction scores in colorectal cancer and
their association to tumour morphology, biology and predicted
drug response

N.G. Reitsam"?, X. Jiang3, B. Grosser>'* V. Grozdanov®, C.M.
Loeffler>®, W. Miiller’, N.P. West®, H. Grabsch®, B. Mirkl>!, J.N.
Kather!%6

"Faculty of Medicine, University of Augsburg, Pathology, Augsburg,
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for Digital Health, Dresden, Germany, 4Technical University Munich,
Pathology, Munich, Germany, SUlm University, Department of Neurol-
ogy, Ulm, Germany, ®University Hospital and Faculty of Medicine Carl
Gustav Carus, Technische Universitit Dresden, Medical Department
1, Dresden, Germany, 7Pathologie Starnberg, Starnberg, Germany,
8School of Medicine, University of Leeds, Division of Pathology and
Data Analytics, Leeds, United Kingdom, 9GROW Research Institute for
Oncology and Reproduction, Maastricht University Medical Centre+,
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Centre for Tumour Diseases (NCT), University Hospital Heidelberg,
Medical Oncology, Heidelberg, Germany

Background & Objectives: Over the last few years, several deep
learning (DL) models have been presented to predict colorectal can-
cer (CRC) patient survival directly from Haematoxylin-Eosin (H&E)-
stained routine whole slide images (WSI). Unlike traditional studies,
which require a predefined hypothesis and selection of features of
interest, weakly supervised deep learning allows training on clinical
endpoints without specifying in advance what the model should explic-
itly focus on. Such DL study results offer the unique opportunity to
subsequently investigate tissue morphology and biology potentially
driving these predictions, which may improve our understanding of
the disease under investigation.

Methods: We performed a comparison of clinicopathological features,
tumour morphology, biology, gene expression-based predicted drug
response and H&E-inferred DL-based survival risk scores (low- vs
high-risk as well as absolute risk scores) in 692 CRCs from two inter-
national cohorts.

Results: Clinicopathological risk factors such as grade of differentia-
tion, lymph node status or percentage of tumour necrosis were sig-
nificantly associated with higher DL-based risk scores (p-values <
0.05). CRCs with tumour cells located next to adipocytes were enriched
in the DL-based high-risk group. The morphological review showed
that spatial proximity of tumour cells to adipocytes, high degree of
tumour budding, poor differentiation and signet-ring cell morphology
were linked to DL-based high-risk scores. Transcriptomic and genetic
subgroups showed no or only minimal association with H&E-inferred
DL-based risk scores. Furthermore, DL-based low- vs high-risk CRCs
were characterized by a differential drug sensitivity.

Conclusion: Our study highlights that DL-based risk scores derived
from H&E-WSI closely align to established clinicopathological prog-
nostic features, such as grading, lymph node status or spatial proximity
of tumour cells and adipocytes. Moreover, DL-based risk groups seem
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to be associated with a differential treatment response, underlining their
potential to guide patient stratification in clinical routine.

OFP-07-003

Mucosal neural network alterations in HSV esophagitis: a semi-
quantitative scoring analysis in comparison with gastroesophageal
reflux esophagitis and healthy controls

H.K. Uzkug', M. Sezak!, S. Kipcak?, S. Bor?, B. Doganavsargil'
'Ege University F.aculty of Medicine, Department of Medical Pathol-
ogy, izmir, Turkey, 2Ege University Faculty of Medicine, Department
of Gastroenterology, {zmir, Turkey

Background & Objectives: Herpes simplex virus(HSV) esophagitis
is rare and usually caused by latent infection in the neural ganglia
in immunocompromised patients. We aimed to investigate the impact
of HSV infection on the oesophageal mucosa and mucosal neural
network(MNN).

Methods: A total of 27 cases were analysed, including 9 patients with
HSV esophagitis, 9 with gastroesophageal reflux disease(GERD)
(evaluated according to Los Angeles classification and Lyon consen-
sus) and 9 healthy controls (confirmed by endoscopy, high-resolution
oesophageal manometry and 24-h pH-impedance monitoring). All sam-
ples were stained with S100 antibody and assessed semi-quantitatively
(grade 1-3) for nerve fiber localization, density and nerve branching
patterns. Additionally, oesophageal mucosal activity (EMA) was also
scored based on histopathological features such as the presence of
ulceration/erosion, basal cell hyperplasia, papillary elongation, dilated
intercellular space, inflammatory cell (lymphocytes, eosinophil, poly-
morphonuclear leukocyte) infiltration and vascular dilation.

Results: Patients with HSV esophagitis were significantly older than
healthy controls (67 vs. 43 years, p=0.013). EMA scores showed
significant differences among groups: healthy controls (median: 4,
range: 2-7), GERD (median: 14, range: 8-15), and HSV esophagitis
(median: 11, range: 5-17) (p=0.000, ANOVA). MNN scores were also
significantly different: healthy controls (median: 4, range: 3-5), GERD
(median: 5, range: 3-6), and HSV esophagitis (median: 3, range: 0-5)
(p=0.002, ANOVA).

Conclusion: HSV esophagitis was associated with increased EMA
scores compared to healthy controls while MNN scores were lower,
suggesting possible neural damage independent of inflammation. This
implies that HSV may have a direct cytotoxic effect on oesophageal
neural structures. Although investigated in a small group of cases these
findings provide new insights into the neuropathological effects of HSV
on the oesophageal mucosa and highlight the importance of MNNs in
oesophageal disease pathology. Further research is needed to explore
the mechanisms of HSV-induced neural damage and its clinical impli-
cations as well as the relationship of MNNs in different oesophageal
pathologies.

OFP-07-004

Claudin 18.2 as an emerging and independent biomarker in gas-
tric and gastroesophageal junction adenocarcinomas: a dual-centre
cohort study

P. Tornero-Pifiero!, P. Santiago-Diaz', P. Rauseo-Aristigueta', Y.
Molina-Correa!, E. Hinchado?, D. Naranjo—Hansl, S. Medina?, X. Ara-
Mancebol, J. Gimeno-Beltran', M. Iglesias1

"Hospital del Mar, Pathology Department, Barcelona, Spain, 2Consorci
Sanitari del Maresme - Hospital de Matar6, Pathology Department,
Matar6, Spain

Background & Objectives: Gastric cancer is characterized by molecu-
lar heterogeneity, with several biomarkers considered for therapeutic
targeting, including HER2, mismatch repair proteins (MMR), and
PD-L1. Claudin 18.2 has emerged as a therapeutically relevant bio-
marker. This study assesses its frequency and overlap with established
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biomarkers in a dual-centre cohort of gastric and gastroesophageal
junction adenocarcinomas (G/GEJC) and related clinicopathological
features.

Methods: A retrospective study included 126 patients diagnosed between
2019 and 2025 with G/GEJC from two institutions. HER2 (4B5, Ven-
tana), MMR (Ventana), PD-L1 (28.8 and 22C3, Agilent), and Claudin
18.2 (43-14A, Ventana) were assessed by immunohistochemistry (IHC).
HER?2 was additionally evaluated by in situ hybridization (ISH) in 2+
cases. Claudin 18.2 was analysed in all cases for academic purposes.
PD-L1 Combined Positive Score (CPS) was assessed in 36 patients, as
it was not routinely tested in earlier cases due to lack of therapeutic
indication. Associations were analysed using chi-square tests (p < 0.05).
Results: HER?2 positivity was observed in 21 patients (16.7%), and defi-
cient MMR (dMMR) in 28 (22.2%). Claudin 18.2 was positive in 44
patients (34.9%), and PD-L1 CPS >5 in 22 of 36 evaluated cases (61.1%).
Among Claudin-positive patients, 15.9% were also HER2-positive, 13.6%
were also AMMR, and 13.6% had PD-L1 CPS >5 (6 of 11 evaluated).
HER?2 positivity was more frequent in GEJ tumours (p = 0.0031).
dMMR was significantly associated with HER2 negativity (p = 0.022),
older age (p = 0.008), and non-GEJ tumours (p = 0.021). Claudin 18.2
and PD-L1 expression showed no significant association with other
biomarkers or clinical features.

Conclusion: Claudin 18.2 was expressed in over one-third of cases
and exhibited partial co-expression with HER2, dMMR, and PD-L1,
without statistically significant associations. These findings support its
role as an independent biomarker. Its integration into routine molecu-
lar profiling informs therapeutic stratification within multidisciplinary
tumour board discussions.

OFP-07-005

Variation in p53 Immunohistochemistry assessment in Barrett’s
QOesophagus, a review of 1.150 patient cases by the Dutch Oesopha-
geal Pathology Panel
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Background & Objectives: Assessing Barrett’s Oesophagus (BE)
related dysplasia is hampered by interobserver variability and guide-
lines advocate a second opinion. Ancillary P53-immunohistochemistry
(IHC) has the potential to improve diagnostic consistency and clinical
decision-making. Little is known however about the inter-pathologist
variation assessing P53-IHC.

Methods: The Dutch oesophageal pathology panel accommodates
centralized revision for BE-biopsies in The Netherlands, and consists
of 15 pathologists who underwent a stringent training program. This
study evaluates expert P53-IHC review in 1150 digitized consecutive
panel revision patient cases between January 2015 and December 2024.
Panel P53-IHC gold-standard (GS) assessment was determined
as P53 wild-type, P53-overexpression, P53 null-mutation or P53
double-clone, when >75% of pathologists (minimum of 4) reached
agreement, and otherwise discussed in monthly consensus meet-
ings. If no consensus was reached, P53-IHC status was rendered
equivocal. Referral P53-IHC assessment was compared to panel GS
P53-IHC assessment.
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Results: Of 1150 patient cases, 1690 P53-IHC assessments were
reviewed. Overall accuracy of referral P53-IHC status compared to
panel GS-P53 assessment was 75%. Highest agreement was observed in
p53 wild-type (86%, 689/798) and P53 overexpression (81%, 515/634)
cases, followed by double-clone (80%, 8/10) and null-mutation patterns
(67%, 48/72). Referring hospital P53 wild-type were re-classified as
P53 overexpression by panel revision in 7% (57/794) and vice versa in
9% (54/634). P53-IHC was assessed indeterminate by referring hospital
in 180 of 1690 cases, and 166 of 180 were re-classified as wildtype
(n=89), overexpression (n=>59), null mutation (n=12) or double-clone
(n=6); 14 were rendered equivocal. P53-IHC null-mutation was missed
in 83/1690 of cases (5%).

Conclusion: Panel review of 1150 BE-patient cases shows inter-
observer variation assessing P5S3-THC. Wildtype is assessed as
overexpression in 7% and vice versa in 9%. Null-mutations are
missed in 5%, and initial P53 classification indeterminate in 11%.
Clear guidelines for P53-IHC interpretation is needed, as accu-
rate P53-IHC assessment has impact on diagnostic and clinical
decision-making.

Funding: This research was funded with a grant by the MaagLeverD-
armStiching (MLDS) with project number: MLDS-WO21-25
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WNT1-Inducible Signaling Pathway Protein 3 (WISP3) as a bio-
marker for neoadjuvant CCRT response and prognostic indicator
in rectal cancer: a retrospective cohort study
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Background & Objectives: Colorectal cancer ranks as the third most
common malignancy worldwide. Fundamentally, cancer is character-
ized by dysregulated cell proliferation. The WISP3 gene, also known
as cellular communication network factor 6 (CCN6), encodes WNT1-
inducible signalling pathway protein 3 (WISP3). In aggressive subtypes
of breast cancer, such as inflammatory and metaplastic carcinoma,
WISP3 is recognized as a tumour suppressor.

Methods: Transcriptomic analysis of the GSE35452 dataset, with
a focus on the Gene Ontology term “regulation of cell growth”
(G0:0001558), identified WISP3 as the most significantly upregu-
lated transcript in non-responders. Tumour samples from 343 pri-
mary rectal cancer patients who underwent neoadjuvant concurrent
chemoradiotherapy (CCRT) followed by surgical resection were
analysed. WISP3 expression was semi-quantitatively assessed via
immunohistochemical staining, and statistical analyses were per-
formed to evaluate its correlation with clinicopathological features
and survival outcomes.

Results: Elevated WISP3 expression was significantly associated
with greater tumour invasiveness pre- and post-treatment (P < .002),
lymph node metastasis before and after therapy (P < .005), vascu-
lar invasion (P = .006), perineural invasion (P = .041), and poor
response to neoadjuvant CCRT (P = .031). High cytoplasmic WISP3
immunoreactivity correlated with worse clinical outcomes, includ-
ing disease-specific survival (DSS), local recurrence-free survival
(LRFS), and metastasis-free survival (MeFS) (all P < .0017) in
univariate analysis. Additionally, WISP3 was identified as an inde-
pendent prognostic factor for reduced DSS, LRFS, and MeFS in
multivariate analysis (all P < .003).

Conclusion: WISP3 plays a crucial role in rectal cancer progression
and response to neoadjuvant CCRT, emerging as a novel prognostic
biomarker that may help guide treatment strategies.
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Ki67 Index and tumour size as dual diagnostic criteria for stratify-
ing gastric fundic gland neoplasms: a multicentre clinicopathologi-
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Background & Objectives: Gastric fundic gland neoplasms (GF-
GNs), including oxyntic gland adenoma (OGA), fundic gland type
gastric adenocarcinoma (GA-FG) and fundic gland mucosa type gas-
tric adenocarcinoma (GA-FGM), are rare gastric tumours with low-
grade nuclear atypia and indolent behaviour. This indolent nature poses
diagnostic challenges in small biopsy specimens where architectural
assessment is limited, necessitating quantitative biomarkers for accu-
rate subtyping.

Methods: This multicentre study analysed 47 GF-GN cases with NGS
and immunohistochemical staining, with thorough histological evalu-
ation. Genomic alterations were analysed across histological subtypes
using a 1021-related genes panel in 17 cases. Al-based approach was
employed to quantify Ki67. ROC curve analysis, Decision Curve Anal-
ysis (DCA), and a diagnostic workflow integrating tumour size and
Ki67 index were performed.

Results: Patients ranged from 42 to 79 years (median 60), with
22 males and 25 females. Histologically, 24 OGAs, 21 GA-FGs,
and 2 GA-FGMs were identified. The tumours demonstrated well-
formed glands, expanding with dense growth patterns comprising
pale, blue-grey columnar cells with mild nuclear atypia. GA-FG/
GA-FGM exhibited larger sizes (p<0.0001) and higher Ki67 indices
(median 7.5%, range 2-26%) than OGA (median 1.9%, range 1-5%)
(p<0.0001). ROC analysis set a Ki67 cutoff of 2.5% (AUC=0.9476,
90% sensitivity, 90.48% specificity) and a size threshold of 4.5 mm
(94.74% sensitivity, 92.37% specificity) for distinguishing advanced
subtypes. DCA confirmed the clinical utility of Ki67 (net benefit up
to 0.9 at 0.3-0.6) and Size (0.8 at 0.2-0.4) models. Molecular profil-
ing highlighted conserved Wnt signalling (GNAS 44.4%, CTNNBI1
5.6%) across subtypes, with GA-FGM showing unique BRAF, MLL3,
and MSH3 mutations.

Conclusion: This study validates that tumour size and Ki67 index
effectively stratify indolent (OGA) versus progressive (GA-FG/GA-
FGM) GF-GNs. DCA confirms the clinical benefit of these thresholds,
with Ki67 offering superior performance in moderate-risk ranges. Inte-
grating Al-quantified Ki67 and macroscopic measurements provides a
high-accuracy diagnostic framework for biopsy interpretation, enabling
conservative management of low-risk lesions.
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UPK2 expression in colorectal cancer is linked to aggressive
tumour histomorphology and distinct molecular features
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Background & Objectives: Uroplakin-2 (UPK?2) is a marker pri-
marily associated with urothelium and urothelial cancer, frequently
utilized in differential diagnosis of tumours of unknown origin. This
study examines the histopathological, immunological, molecular, and
clinical characteristics of UPK2-expressing colorectal cancer (CRC).
Methods: Two independent CRC cohorts (N=1,851) were used to ana-
lyse UPK2 expression in relation to tumour histopathological features,
immune cell densities analysed with multiplex immunohistochemistry,
and chromosomal alterations evaluated using optical genome mapping.
Additional molecular analyses were conducted in The Cancer Genome
Atlas (TCGA) cohort (N=629) using bioinformatics approaches.
Results: UPK2 was expressed in 12% of CRCs. UPK2-positive
CRCs were associated with poor prognostic factors, including
advanced disease stage, lymphovascular invasion, tumour budding,
and micropapillary growth pattern (p<0.01 for all). UPK2 positivity
was associated with higher CRC-specific mortality in both cohorts
(Cohort 1: HR for high vs. negative 1.97, 95% CI 1.00-3.88; Cohort
2: HR 3.33,95% CI 2.15-5.16). In the larger cohort, this association
remained independent of other prognostic parameters (multivariable
HR for high vs. negative 2.31, 95% CI 1.46-3.65). Multiplex immu-
nohistochemistry showed that UPK?2 expression was linked to lower
densities of CD3" T cells, CD20*CD79A* B cells, CD20'CD79A*
plasma cells, and M2-like macrophages in both tumour epithelial
and stromal regions. Optical genome mapping revealed that 33% of
UPK2-positive CRCs (vs. 4.3% in others) exhibit copy number gain
of the UPK2 locus. UPK2-positive CRCs were associated with TP53
mutation, Consensus Molecular Subtype 4, and the upregulation of
genes related to keratinization and squamous differentiation, such as
KRTI17 and DSG3 (p<0.01 for all).

Conclusion: Our results indicate that UPK2 expression identifies a sub-
set of CRCs characterized by poor prognosis, epithelial-mesenchymal
transition, micropapillary architecture, and squamous-like differentia-
tion. These findings advance the understanding of CRC heterogeneity
and could contribute to the advancement of precision medicine.

Funding: This study was funded by Cancer Society of Northern Fin-
land (to VKA), Oulu Medical Research Foundation (to VKA), Orion
Research Foundation sr (to VKA), Cancer Foundation Finland (59-
5619 and 69-7354 to JPV), Finnish Medical Foundation (6021 to JPV),
Sigrid Jusélius Foundation (230229, 240241, and 250264 to JPV), and
Finnish State Research Funding (to MJM, and JPV)
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Basal-like subtype of oesophageal adenocarcinoma and it’s mor-
phological, molecular and clinical characteristics

S.I. Lyu!, C. Fretter!, AM. Hilmer!, S. Hoppe!, A.G. Simon!, T.
Zander?, K. Knipper3, W. Schroeder?, C.J. Bruns’, A. Quaas1
'Faculty of Medicine and University Hospital of Cologne, Institute of
Pathology, Cologne, Germany, >University Hospital Cologne, Depart-
ment of Internal Medicine I, Cologne, Germany, 3Faculty of Medicine
and University Hospital of Cologne, Department of General, Visceral
and Cancer Surgery, Cologne, Germany

Background & Objectives: Oesophageal adenocarcinoma (EAC)
and squamous cell carcinoma (ESCC) are the two main oesophageal
malignancies, exhibiting distinct morphological and molecular char-
acteristics that influence therapy response. The WHO classification
also identifies adenosquamous carcinoma, which shares features of
both entities. A basal-like subtype has been described in breast and
pancreatic adenocarcinomas, characterized by cytokeratin 5 (CKS5) or
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cytokeratin 6 (CK6) expression and associated with poor prognosis
and chemoresistance. This study aimed to determine whether a basal-
like subtype exists in EAC and to evaluate its prognostic impact and
molecular characteristics.

Methods: Paraffin embedded tumour tissue from 953 operable EACs
was analysed for CK5 and CK6 expression using immunohistochem-
istry. Cases exhibiting squamous tumour cell differentiation, includ-
ing adenosquamous subtypes, were excluded. The remaining cases
were then classified into three groups: negative, low-positive (<50%
tumour cells), and high-positive (>50% tumour cells). Expression pat-
terns were further analysed in primary-operated versus neoadjuvantly
treated patients (CROSS or FLOT).

Results: Nine tumours exhibited high CKS5 expression (0,9%), 27 had
high CK6 expression (2,8%), and 4 showed high co-expression of CK5
and CK6 (0,4%). High CK5 expression correlated with worse survival
(median OS: 11.93 vs. 22.57 months for negative and 13.90 months for
low-positive; p = 0.012). In neoadjuvantly treated patients, high CKS5
expression was an independent predictor of poor prognosis (n= 8, HR
= 1.56,95% CI = 1.08-2.24, p = 0.017). Co-expression of CKS5 and
CKG6 also indicated worse survival (HR = 1.30, 95% CI = 1.08-1.56,
p =0.005).

Conclusion: This study is the first to identify a basal-like EAC subtype
with poor prognosis, even post-neoadjuvant therapy. CKS5 (alone or with
CKo) is an accessible biomarker for this subtype, suggesting its potential
for guiding personalized treatment strategies. Further research should
explore its biological characteristics and therapeutic implications.
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Biopsy is still the “gold standard” in the diagnosis of coeliac dis-
ease: the first validation study of the “coeliac algorithm”
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Background & Objectives: Diagnosis of coeliac disease (CD), due
to heterogeneity in symptoms, serology and histology, can be difficult
for all parties involved. Recently, a histologic diagnostic algorithm,
namely, the “coeliac algorithm”, based on TCRY®d intraepithelial lym-
phocytes (IEL) has been proposed. We, therefore, aimed to validate the
algorithm prospectively in cases with flat mucosae and intraepithelial
lymphocytosis.

Methods: Duodenal biopsies of 81 cases obtained for a suspicion
of coeliac disease were studied for CD3 and TCRy6 IEL counts/100
enterocytes. The “coeliac algorithm” based on the TCRyd IELs
count>10.5 (stepl) and TCRy8+ IEL/CD3 ratio>14 (step2) was
applied and diagnostic accuracy was determined in comparison to
clinical and serologic data.

Results: Mean age was 22.6 (2-75) and 72.8%(n=59) were female,
27.2%(n=22) were male. Majority comprised of paediatric cases
(61.7%) while 38.3% were adults. Using the algorithm, 59% of the
cases were compatible with CD, 36% were in grey zone, and 5% were
non-CD at stepl while step2 revealed that 96.5% were suggestive of
CD and 3.5% of non-CD. Stepl1 classified 68% of the cases as type 3
and 54% as type 1 and through step2 evaluation, 3 additional type 1
cases and 25 more type 3 cases were detected. The diagnostic accuracy
of stepl was 68.5% whereas step2, with the application of y§TCR/
CD3 ratio, significantly improved the algorithm’s accuracy up to 93.8%
(p<0.001). When all cases were evaluated solely using step2 the diag-
nostic accuracy was 95,1% which was significantly higher compared to
stepl (p<0.001). The algorithm yielded significantly higher diagnostic
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accuracy compared to endoscopy (79.3%; p=0.007) and, though not
significant, was even better than serology (91.4%).

Conclusion: Our findings highlighted the performance of the “coeliac
algorithm”, particularly, when TCRy8+IEL/CD3 ratio is applied, ad there-
fore, successfully validated its use in the diagnosis of coeliac disease in a
prospective cohort with high diagnostic accuracy superior to endoscopy.

OFP-07-012

Insights into the clinical prognosis of High-grade Appendiceal
Mucinous Neoplasms: lymph node metastasis and peritoneal risks
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Background & Objectives: High-grade appendiceal mucinous neo-
plasm (HAMN) is a relatively recent term used to describe a rare
epithelial neoplasm of the appendix characterized by pushing-type
invasion and high-grade cytologic atypia. Its implications regarding
lymph node spread and the necessity of right colectomy are subjects
of ongoing debate. All cases undergoing right colectomy for pseudo-
myxoma were included from the French reference network for rare
peritoneal cancers (RENAPE) database to explore lymph node and
peritoneal spread.

Methods: We analysed data from 440 patients diagnosed with low
or high appendicular mucinous neoplasm (LAMN, n=240 / HAMN,
n=33) or appendicular adenocarcinoma (AA, n=167) who underwent
right colectomy with lymph node dissection within the RENAPE
network.

Results: Nearly 60% of the patients were female (n=249), with a mean
age of 56.6 years (range: 21-83). No difference of number of appen-
diceal wall rupture among the three subsets. Lymph node metastases
were identified only in 16.2% of AA (27/167), whereas none were
found among LAMN/HAMN cases. In terms of peritoneal metasta-
sis, a significantly higher proportion of cases were classified as high
grade with/without signet cells in HAMN (69.2%) compared to LAMN
(15.6%) and AA (44.0%). Following multimodal treatment, with no
significant difference in terms of completeness of cytoreduction
(p=0.429), In terms of peritoneal metastasis, a significantly higher
proportion of cases were classified as high grade in HAMN, AA from
HAMN, and AA compared to LAMN and LAMN from AA. HAMN
and AA with appendicular perforation experienced significantly more
peritoneal recurrences than LAMN. In cases confined to the appendi-
ceal wall, HAMN and LAMN confined to the appendiceal wall had a
lower tendency for peritoneal recurrences than AA (p = 0.132).
Conclusion: Our data suggest that HAMN is more prone to peritoneal
dissemination as high-grade expansion rather than nodal spread.
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Refining risk stratification in stage II colorectal cancer: the role of
Stroma AReactive Invasion Front Areas (SARIFA)
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Background & Objectives: Colorectal carcinoma (CRC) remains
a leading cause of cancer-related mortality. While adjuvant chemo-
therapy is recommended for high-risk stage II patients, its benefit
remains uncertain, highlighting the need for novel prognostic markers.
The Stroma AReactive Invasion Front Area (SARIFA), a zone where
tumour cells interact with adipocytes without stromal reaction, has
shown prognostic relevance. This study evaluates SARIFA’s impact on
risk stratification and therapy guidance in stage II CRC.

Methods: This retrospective cohort study included 293 stage 11
CRC patients who underwent curative-intent resection (2013-2023).
SARIFA was assessed in H&E-stained slides. Clinicopathological
characteristics, including established prognostic markers, were ana-
lysed. Univariate and multivariate analyses of recurrence-free survival
(RFS) were performed using Kaplan-Meier curves and Cox regression
models.

Results: SARIFA positivity was observed in 42.0% of patients and was
associated with significantly worse RFS (median RFS: 28.1 vs. 31.0
months, HR: 1.85, 95% CI 1.03-3.33, p = 0.040). The combination
of SARIFA-positive and at least one NCCN risk factor further wors-
ened prognosis (HR = 2.43,95% CI: 1.13-5.24, p = 0.023). SARIFA-
positive cases had fewer examined lymph nodes (p = 0.004) and more
frequent perineural invasion (p = 0.004). In the multivariate analysis,
SARIFA showed a trend towards poorer RFS, maintaining its prognos-
tic relevance (HR = 1.64, 95% CI: 0.91-2.96, p = 0.102). Additionally,
older age (HR = 1.03, 95% CI: 1.001-1.07, p = 0.043) and higher
lymph node count (HR = 0.96, 95% CI: 0.94-0.99, p = 0.002) were
independent prognostic factors.

Conclusion: SARIFA is a promising prognostic biomarker in stage II
CRC, providing cost-effective and reproducible risk stratification. It
may aid therapy decisions by identifying patients who could benefit
from adjuvant chemotherapy while minimizing overtreatment in low-
risk cases. Prospective studies are now needed to validate SARIFA’s
role in optimizing personalized treatment strategies.
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Testing practices in patients with BRA -mutant metastatic
colorectal cancer: data from a pooled analysis of European obser-
vational studies
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Background & Objectives: Between 8% and 12% of patients with
metastatic colorectal cancer (mCRC) harbour BRAFY%%F mutation,
which is associated with poor prognosis and resistance to conventional
therapies. BRAF testing is essential to identify this mutation and define
optimal treatment sequence. This analysis used pooled data from 5
European studies to determine real-world management of patients with
BRAF"%E_mutant mCRC treated with encorafenib plus cetuximab
(EC).

Methods: This retrospective, longitudinal, pooled analysis used
data from real-world observational studies conducted across Europe
between 2020 and 2024. Adult patients (age >18 years) who received
an encorafenib-based regimen for BRAFY*"Y mutant mCRC were
included. Pooled data included information collected at the start of
treatment until the end of the observation period in each study. The pri-
mary objective was to assess baseline demographics and characteristics
of patients initiating EC. Here, we describe BRAF testing practices in
these patients, a secondary objective of the study.

Results: Among 709 patients, 54.4% were female, median age was
65 years, 33.7% were aged >70 years, 78.8% had ECOG PS 0-1, and
66.1% had right-sided primary tumour. At initial diagnosis, 70.9%
of all patients presented with synchronous disease and the number
of metastatic sites at EC initiation was 1 (36.6%), 2 (32.5%), or >3
(30.9%). All patients underwent BRAF testing, which was performed
on archived tissue from primary tumour (76.8% of patients with
available data) or metastasis (16.5%). The most common methods
used for BRAF testing were next-generation sequencing (61.2% of
patients with available data) and polymerase chain reaction (16.1% of
patients with available data). EC was initiated as second-line therapy
for 66.1% of patients, followed by third-line (21.3%) and fourth/later-
line (7.9%); 4.7% initiated EC after prior systemic treatment (early
relapse after adjuvant treatment).

Conclusion: BRAF testing should be conducted as early as possible at
the time of mCRC diagnosis to optimize treatment decisions.
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Enteroblastic differentiation in gastric adenocarcinoma: clin-
icopathological, immunohistochemical, and molecular findings
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Background & Objectives: Gastric adenocarcinoma with entero-
blastic differentiation (GAED) is a rare and aggressive subtype of
gastric cancer, characterized by clear cytoplasm and the expression
of oncofoetal markers. This study aims to evaluate the clinicopatho-
logical and immunophenotypic features of GAED and to explore
potential therapeutic targets, integrating immunohistochemistry and
molecular techniques.

Methods: Eleven patients diagnosed with GAED were retrospec-
tively analysed. Histological evaluation included tumour morphol-
ogy, grade, and invasion patterns. Immunohistochemical staining was
performed for AFP, glypican-3, SALL4, HER2, PD-L1, FOLR1, and
CLDN18.2. HER?2 status was further assessed using fluorescence
in situ hybridization (FISH) in all cases with IHC score 2. Molecular
profiling was performed using next-generation sequencing (NGS) on
formalin-fixed, paraffin-embedded (FFPE) tumour tissue.
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Results: The median age was 77 years (range: 62-90), with a male
predominance (8/11). Tumour sizes ranged from 3 to 10 cm, and the
enteroblastic component comprised 30-75% of the tumour area. All
tumours expressed at least one enteroblastic marker, with glypican-3
positivity in 10/11 cases. HER2 overexpression (IHC score 2 or 3)
was observed in four cases; FISH confirmed amplification in two
of them. PD-L1 positivity (CPS >1%) was detected in five cases.
FOLR1 was positive in three patients, while all cases were nega-
tive for CLDN18.2. Lymphovascular invasion was present in nine
patients. Follow-up data showed that seven patients died of disease
within 1 to 21 months after diagnosis; four patients were alive at
last follow-up.

Conclusion: GAED is an aggressive form of gastric carcinoma with
distinct immunophenotypic features. The frequent expression of HER2,
PD-L1, and FOLRI1 suggests that targeted therapies and immune check-
point inhibitors may be viable treatment options. Integration of molecu-
lar testing, including FISH and NGS, may aid in the identification of
novel biomarkers and treatment strategies.

OFP-08 Oral Free Paper Session Digestive Diseases Pathology
- Liver/Pancreas
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Clinicopathological behaviour of pancreatic neuroendocrine
tumours (PanNETs) - subgrading G2 using Ki-67 proliferation
index (Ki67PI) as G2a (3% to <10%) and G2b (10% to <20%)
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Background & Objectives: PanNETs are neoplasms graded as G1, G2
and G3 with different prognostic stratification. Recently, Eren and col-
leagues proposed subgrading G2 PanNETs, using Ki-67PI, as G2a (3%
to <10%) and G2b (10% to <20%). Their study concluded that G2b Pan-
NETs behave similarly to G3, indicating the need for a closer follow-up.
Aim: to evaluate the clinicopathological behaviour of G1, G2a, G2b
and G3 PanNETs.

Methods: A retrospective study was conducted and patients diagnosed
with PanNETs between 2019 to 2024 were selected. Clinicopathologi-
cal data were collected.

Ki-67 immunohistochemistry was performed for each tumour and its
index was evaluated by digital pathology (Sectra algorithm for Ki-67).
Tumours were graded according to their Ki-67PI as G1 (<3%), G2a
(3-<10%), G2b (10-<20%) and G3 (>20%). IBM SPSS was used for
statistical analysis.

Results: A total of 42 patients (57.1% male; mean age 58 years) were
diagnosed with PanNETSs. Tumour sizes were 0.6 to 12.5cm (mean,
2.6cm). Considering Ki-67PI, 61.9% were G1, 16.7% were G2a, 14.3%
were G2b and 7.1% were G3. There was statistic association between
grade and distant metastases (p=0.03), perineural invasion (p=0.03), pT
stage (p=0.001) and pN stage (p=0.015). There was no statistic asso-
ciation between disease-related death and vascular invasion. Perineural
invasion was observed in 15 PanNETs (G1:n=4; G2a:n=4; G2b:n=4
and G3:n=3) and vascular invasion in 18 PanNETs (G1:n=7; G2a:n=5;
G2b:n=4 and G3:n=2). Twenty-one tumours were pT1 (Gl:n=17;
G2a:n=3; G2b:n=1), 14 were pT2 (G1:n=8; G2a:n=2; G2b:n=3 and
G3:n=1), 3 were pT3 (Gl:n=1 and G2a:n=2) and 4 were pT4 (G2b:n=2
and G3:n=2). Eight tumours were pN1 (G1:n=2; G2a:n=1; G2b:n=3
and G3:n=2). Two patients died from PanNETs (G2b:n=1 and G3:n=1)
and six had distant metastases (G2a:n=2, G2b:n=2 and G3:n=2).
Conclusion: Our study revealed that G2b subgroup has identical clinin-
copathological behaviour to G3 group, indicating the need for subgrad-
ing G2 PanNETs and a closer management of this subgroup.
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Background & Objectives: Autoimmune Hepatitis (AIH) is a liver
disease with a wide clinical spectrum, driven by an abnormal immune
response against the liver parenchyma. Challenges persist especially in
terms of accurate early diagnosis of acute onsets and differential diag-
nosis. Our work falls within the goals set by the fifth research workshop
of the International Autoimmune Hepatitis Group for improving AIH
diagnosis through a Deep-Learning Model (DLM) approach on liver
biopsy’s histology, in a setting close to real life.

Methods: Our training cohort comprised 143 index cases of untreated
AIH and 158 control cases with a variety of differential diagnosis,from
Pontchaillou Hospital, Rennes. Ground Truth was assigned based on
the integrative diagnosis of the clinician. Biopsies were reviewed
according to the IAIHG updated criteria, and the 2008 Simplified scor-
ing system was computed. We trained a multiple-instance DLM from
histology Whole Slide Images alone in order to design an interpretable
classifier for the primo-diagnosis of AIH. The model was then tested on
an external dataset of 61 AIH from Mondor Hospital, Paris.

Results: Our DLM “Artificial Intelligence On Liver Immunity
(AIOLI)”, evaluated with a stratified 5-fold cross-validation, achieved
Sensitivity of 0.965 + 0.038, Specificity of 0.861 + 0.068, F1-score
of 0.939 + 0.035 and AUC of 0.911 + 0.035 on the training dataset.
Additionally, AIOLI achieved Sensitivity of 0.902 + 0.29 on the exter-
nal dataset. Retrieval of the five most and least predictive tiles allowed
to identify morphological patterns used by the model for prediction.
Conclusion: We choose to tackle AIH diagnosis in a “real-life” set-
ting, with an interpretable DLM able to segregate AIH from a wide
variety of control cases with good performance. We plan to enhance
our model’s performance in future iterations by enriching our dataset,
especially in metabolic- and toxic-diseases control cases, and to vali-
date this approach with external datasets.
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Histopathology, morphomolecular classification and clinical out-
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Background & Objectives: Hepatocellular carcinoma (HCC) histo-
logical subtypes (WHO 2019) are associated with prognosis, treatment
response and a recently proposed morphomolecular classification. Our
aim was to study histopathological features and morphomolecular sub-
groups in HCC treated with immune-combined therapy.

Methods: We prospectively evaluated 48 liver biopsies from 48 HCC
patients [38 male, median age 69 years, BCLC stage A 3(6.2%), B
20(41.7%), C 25(52.1%)] treated with immune-combined therapy and
followed-up 3-41(mean 11) months. Morphological examination and
immunohistochemistry (IHC) for beta-catenin(B-CTNN), glutamine
synthetase, TP53 and keratin 19 were applied to reflect HCC molecular
classification based on Nault JC,J Hepatol 2018.

Results: Histological grade (WHO 2019) was 1 in 4(8.3%), 2 in
37(77.1%) and 3 in 7(14.6%) HCC. There were 30(62.5%) NOS,
9(18.8%) macrotrabecular-massive (MTM), 7(14.6%) steatohepatitic,
1(2.1%) clear-cell and 1(2.1%) scirrhous HCC. Morphomolecular sub-
grouping (n=41) highlighted 18(44%) proliferative and 23(56.0%) non-
proliferative HCC. Morphomolecular class (n=27) was G1 in 2(7.4%),
G2-G3 in 5(18.5%), G4 in 5(18.5%) and G5-G6 in 15(55.5%). MTM
subtype positively correlated with mutated TP53 (p=0.012) and nega-
tively with mutated B-CTNN (p=0.002) IHC pattern. Mean progression-
free survival (PFS) was 7.7 months (2-34 months). At the end of fol-
low-up, 31(64.5%) patients had progressed and 20(41.6%) patients were
alive. Objective response-OR was observed in 6/48(12.5%) patients and
was significantly related with overall survival-OS (p=0.009). Disease
progression correlated with histological grade (p=0.036), mutated
B-CTNN (p=0.027) and morphomolecular class (p=0.048). PFS cor-
related with morphomolecular class (p=0.035) and mutated TP53
(p=0.09). There was no significant correlation between histological
subtypes and morphomolecular subgroups with OR, PFS or OS.
Conclusion: In HCC treated with immune-combined therapy, morpho-
molecular class can predict disease progression and PFS, while histo-
logical grade and mutated B-CTNN correlate with disease progression.
Histological subtypes and morphomolecular proliferative/non-prolif-
erative subgrouping do not have prognostic or predictive significance.
Studies in a larger cohort are ongoing to validate these results.

OFP-08-004

Unraveling immune composition in pancreatic cancer for per-
sonalized immunotherapy

L. Shi', S. Zhangl, E. Daniels!, J. McGue!, S. Krishnan!, H. Kim',
D. Thomas', T. Frankel!, A. Rao'

1University of Michigan, Ann Arbor, USA

Background & Objectives: Limited progress has been made towards effec-
tive immunotherapies for pancreatic ductal adenocarcinoma (PDA) patients.
Treatment resistance remains a major roadblock toward improving survival.
We have identified a subset of PDAs that carry alterations in a group
of epigenetic genes named Complex Proteins Associated with Setl
(COMPASS)-like complex genes (CLCG). Approximately one-quarter
of PDAs harbour CLCG alterations which commonly occur concomi-
tantly with established driver mutations like KRAS and TP53 and are
associated with high-grade histology, squamous or basal-like features,
and poor patient survival compared with CLCG-wild type PDAs.
This study aims to dissect the complex immune composition of CLCG-
mutated PDAs by single-cell spatial analysis and compare them with
matched CLCG-wild type PDAs. Our goal is to identify vulnerabilities
in this subset of PDAs for personalized immunotherapy.

Methods: We identified 15 PDA cases (CLCG mutation=8, wild
type=7). The groups were matched for age, sex, and concomitant
driver mutations. H&E slides and blocks were selected for single-cell
spatial multiplex fluorescent immunohistochemistry (mfIHC) analyses.
Ninety-seven stamped areas were analysed using Inform 2.6 software
to assign identities to each cell based on IHC markers. R program was
used to calculate cell count, percentage, and engagement.
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Results: CLCG-mutated PDAs had a significantly lower number
of antigen-presenting cells (APCs) and CD4 T cells with increased
expression of immune checkpoint (IC) and exhaustion marker, TIGIT,
on APCs (p=0.0031) and CD4 T cells (p=0.0053), supporting immu-
nosuppression. There was no difference in the expressions of PD-L1
or another IC, TIM3. Interestingly, more CD4 T cells expressed
TIGIT near tumour cells and APCs in CLCG-mutated PDAs. Fur-
thermore, there was a loss of engagement between CD4 and CD8
T cells, and CD8 T cells and tumour cells in CLCG-mutated PDAs.
Conclusion: CLCG-mutated PDAs have a unique mechanism of immu-
nosuppression that can guide personalized IC therapy.

Funding: Dr. Jiaqi Shi is supported in part by the National Cancer
Institute of the National Institutes of Health under award number
R37CA262209. This project is also funded by the Department of
Pathology & Clinical Labs at the University of Michigan

OFP-08-005

Hepatocellular carcinoma demonstrates greater variance in
nuclear morphometrics when compared to hepatocellular adenoma
A. Greenberg', S. Tsuriel!, A. Bloombergl, D. Hershkovitz!?
'nstitute of Pathology, Tel-Aviv Sourasky Medical Centre, Pathology,
Tel-Aviv, Israel, 2Sackler Faculty of Medicine, Tel-Aviv University,
Medicine, Tel-Aviv, Israel

Background & Objectives: The differential diagnosis between hepato-
cellular adenoma and well-differentiated hepatocellular carcinoma (in
non-cirrhotic liver) can be challenging, especially in a small biopsy with
limited diagnostic material. Histological features and use of stains (reti-
culin in particular) are crucial, yet not always sufficient to differentiate
between adenoma and carcinoma. In the current study we examined the
nuclear morphometrical features of hepatocellular adenoma and carci-
noma to identify any significant differences and assess whether they
may be used to better differentiated between adenoma and carcinoma.
Methods: Full slide images from twenty four cases of well-differentiated
hepatocellular adenoma and nineteen cases of hepatocellular adenoma were
reviewed by a pathologist who captured fifty patches of either adenoma
or carcinoma areas per case. An algorithm for nuclear segmentation and
extraction morphometric features was used on each patch and provided
parameters of size, shape, texture and stain intensity for each nucleus. A sec-
ond cohort of nine adenomas and seven carcinomas was used for validation.
Results: The hepatocellular carcinoma nuclei were larger in size
when compared to the adenoma nuclei and also showed a greater
variance in size. Specifically, area and perimeter both showed a higher
variance within the hepatocellular carcinoma group, in both cohorts
(p<.0001). The hepatocellular carcinoma group also showed a larger
area (microns), 26.321+14.455 vs 23.899+11.722 (p<.0001) and a
larger perimeter length (microns), 18.915+6.167 vs 17.839+4.980
(p<.0001). Examination of the validation cohort highlighted similar
trends for area (28.729+14.449 vs 23.039+10.671, p<.0001), perimeter
(19.806+6.119 vs 17.460+4.676, p<.0001).

Conclusion: The results of this study suggest that hepatocellular car-
cinoma cells are larger in size and show a greater variance in size and
texture when compared to hepatocellular adenoma. Further research
may utilize these differences to better differentiate between well-differ-
entiated hepatocellular carcinoma and hepatocellular adenoma.

OFP-08-006

Profiling the immune microenvironment during murine pancreatic
carcinogenesis via deep learning

L. Haberle-Graser', M. Michels', M. Schulte', C. Miiller', S. Hénsch?,
M. Schlensog', I. Esposito’

Unstitute of Pathology, Heinrich Heine University & University Hos-
pital Diisseldorf, Diisseldorf, Germany, *Center for Advanced Imaging
(CAI), Heinrich Heine University Diisseldorf, Diisseldorf, Germany
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Background & Objectives: Pancreatic ductal adenocarcinoma
(PDAC) is characterized by its immunosuppressive tumour microen-
vironment. Emerging evidence suggests that the immune landscape
of PDAC precursor lesions plays a pivotal role in early tumorigen-
esis. Genetically engineered mouse models (GEMMs) are essential
in studying these precursor stages, as they enable temporal resolution
of disease progression. This study aims to characterize the immune
microenvironment of both human and murine PDAC precursor lesions
using deep-learning approaches.

Methods: We analysed 140 murine tissue samples from 6 KC and 34
KPC mice using tissue microarrays. Samples included normal pan-
creas, acinar-to-ductal metaplasia (ADM), pancreatic intraepithelial
neoplasia (PanIN), and invasive PDAC (central and peripheral regions),
along with their respective microenvironments. OPAL 7-colour multi-
plex immunofluorescence staining was employed using two antibody
panels: Panel 1 (anti-CD19, -CD3, -Tryptase, -F4/80, -CD163) and
Panel 2 (anti-CD3, -CD4, -CD8a, -Granzyme B, -FoxP3, -PD-1). A
total of 944 images (Panel 1) and 918 images (Panel 2) were acquired
and analysed using convolutional neural networks (CNNs) including
ResNet18, ResNet34, ResNet50, ResNet101, and ResNet152. Training
utilized stochastic gradient descent with momentum and the Adam
optimizer, employing transfer learning and 10-fold cross-validation.
Results: CNNs reached 91.8% accuracy with Panel 1 in distinguish-
ing normal pancreas vs. precursors vs. PDAC, with F1-scores of 0.920
(normal tissue), 0.945 (ADM/PanIN), 0.913 (central PDAC), and 0.884
(peripheral PDAC). With Panel 2, a 92.2% accuracy was achieved,
with F1-scores of 0.874 (normal pancreas), 0.934 (ADM/PanIN), 0.919
(central PDAC), and 0.922 (peripheral PDAC), respectively.
Conclusion: Despite a limited dataset, CNNs demonstrated solid accu-
racy in classifying the immune microenvironment of PDAC and its
precursor lesions in GEMMs. Overlapping regions in multiplex immu-
nofluorescence images present a limitation; however, the use of 10-fold
cross-validation enhances reliability. We have already demonstrated
similarly robust results in human pancreatic tissue samples. Currently,
we are extending our analyses to encompass additional tasks, including
spatial profiling of the immuno-infiltrate.

OFP-08-007

Primary mesenchymal tumours of the pancreas: a systematic lit-
erature review and outlook on machine-assisted diagnostics

I Todorovic', M. Zielke!, P. Strobel'

Unstitute of Pathology, University Medical Centre Gottingen, Gottin-
gen, Germany

Background & Objectives: Primary mesenchymal tumours of the
pancreas comprise less than 1% of pancreatic neoplasms and present
a unique diagnostic challenge. Despite an increased number of pub-
lished cases over the past decade, the data remains fragmented. We
aimed to systematically review reported cases from the last 10 years to
clarify the diagnostic spectrum, highlight age distribution, localization,
outcome and common pitfalls. Furthermore, we aim to provide a data
platform that could inform future machine-assisted diagnostic tools.
Methods: A systematic literature search was performed in Pubmed,
Cochrane Library and Web of Science databases for English- language
case reports and case series published between 2015 and 2025. Stand-
ardized evidence tables were used for the extraction of data. Studies
with a confirmed diagnosis of a primary mesenchymal tumour origi-
nating from the pancreas with extractable data on histology, immuno-
histochemistry, molecular testings, clinical presentation and outcome
were included. Mixed epithelial (e.g., carcinosarcomas) and metastatic
mesenchymal tumours were excluded.

Results: We retrieved 332 unique records and included 98 studies that
met our inclusion criteria. Histologic subtypes ranged from extraskeletal
Ewing sarcoma and solitary fibrous tumour (SFT) to even less common
entities such as leiomyosarcoma, liposarcoma, perivascular epithelioid cell
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tumour (PEComa), angiosarcoma and undifferentiated pleomorphic sar-
coma of the pancreas. Morphological features and key diagnostic markers
(e.g., SMA, CD117, HMB-45, STAT6, CD34, EWSR1 rearrangements)
helped establish definitive diagnoses. Clinical outcomes varied markedly,
with some benign tumours being completely resectable and high-grade
sarcomas exhibiting aggressive behaviour and early metastasis.
Conclusion: This comprehensive literature-based overview highlights
the complexity of primary pancreatic mesenchymal tumours, under-
scoring the importance of thorough histopathological workup and
ancillary testing. By uniting scattered case-level data, our collection
offers pathologists and clinicians a valuable reference for recognizing
these rare entities. In addition, these data also lay the groundwork for
future development of machine-assisted diagnostic approaches, ulti-
mately aiming to improve the diagnostic accuracy.

OFP-08-008

The incidence and prognostic significance of alternative telomere
lengthening in hepatocellular carcinomas

A. Aysall, 0. Erdogan', C. Agalarz, T. Egeliz, M. Ozbilginz, T.
Unek?, T. Unek?, O. Sagoll

'Dokuz Eylul University, Pathology, Izmir, Turkey, *Dokuz Eylul
University, General Surgery, Izmir, Turkey, *Dokuz Eylul University,
Medical Oncology, Izmir, Turkey

Background & Objectives: The mechanism involved in the mainte-
nance of telomere length, apart from telomerase activation, is alter-
native telomere lengthening (ALT). ALT is defined in approximately
6-10% of hepatocellular carcinomas (HCC). The prognostic effect
of ALT phenotype still remains unclear. This study aims to deter-
mine the incidence of ALT in hepatocellular carcinomas using the
telomere-specific FISH method and the prognostic impact of ALT,
and to contribute to the clinical management and potential treatment
approaches of HCC.

Methods: In our study, ALT status was investigated by FISH method
in 121 cases of HCC and the association between ALT positivity and
clinicopathological features was evaluated statistically. In addition, for
the first time in the literature, the presence of ALT in metastatic tumour
tissues of the cases, when present, was investigated and whether there
was a difference in frequency in primary or metastatic HCC tissues
was evaluated.

Results: ALT positivity was observed in 11 cases (9%) including 8
conventional, 2 chromophobe and 1 clear cell HCCs. The rate of ALT
positivity among metastatic HCCs was determined as 33.3%. ALT
positivity showed strong statistical association with the presence of
bizarre nuclei (9/11, 91.8%) (p<0.001), rather than morphological
subtype (chromophobe subtype) association shown previously in the
literature. The presence of ALT was found to be statistically associated
with the risk of recurrence, presence and percentage of bizarre nuclei.
Although the overall survival time was significantly lower in cases with
ALT phenotype compared to those without (74,16/128,9 months), no
statistically significance was detected.

Conclusion: In conclusion, our study which is the first to investigate
the prognostic importance of ALT phenotype in HCCs and its fre-
quency in metastatic HCCs, has shown that ALT has a potential nega-
tive prognostic impact and is observed more frequently in metastases
than in primary HCCs.

OFP-08-009

Malignant solid pseudopapillary neoplasms: histological features,
molecular alterations and survival outcomes

E. Comut', A. Celik?, A. Uguz3, 0. Ergunz, S. Erbil*, A. Argon4, D.
Nart’, N. Calli Demirkan', F. Yilmaz®

"Pamukkale University Faculty of Medicine, Pathology, Denizli, Tur-
key, 2Ege University Faculty of Medicine, Paediatric Surgery, Izmir,
Turkey, *Ege University Faculty of Medicine, Surgery, Izmir, Turkey,

*zmir Bayrakli City Hospital, Pathology, Izmir, Turkey, 3 Ege Univer-
sity Faculty of Medicine, Pathology, Izmir, Turkey

Background & Objectives: Solid pseudopapillary neoplasms (SPNs)
typically follow an indolent course with favourable outcomes after
resection. Nevertheless, a small subset demonstrates malignant poten-
tial, characterized by lymphovascular invasion (LVI), increased mitotic
activity, and metastasis —features associated with increased mortality.
This study aims to evaluate the clinicopathological characteristics of
malignant SPNs, assess relevant histological and immunohistochemical
markers, and explore possible related molecular alterations.
Methods: We retrospectively analysed 61 SPN cases diagnosed
between 2000 and 2025 at two academic pathology centres. Histo-
pathological features including LVI, perineural invasion, mitotic activ-
ity, and capsular/parenchymal invasion were evaluated. Immunohisto-
chemistry was performed for BAP1, p-catenin, CD10, progesterone
receptor (PR), androgen receptor(AR), chromogranin, synaptophysin,
and Ki-67. Next-generation sequencing (NGS) was performed on
selected metastatic and histologically low-risk cases. Statistical analy-
sis was conducted using SPSS version 30.

Results: Median age was 26 years (range: 8—71), and median tumour
size was 6.5 cm (range: 1.5-22 cm). Of the patients, 86.9% were female
(n=53) and 13.1% male (n=8). LVI was detected in 1.8%. Nuclear
[-catenin expression was present in all cases. PR, AR, and BAP1 were
positive in 84.1%, 77.5%, and 77.5%, respectively. BAP1 loss was more
common in adults than in children (p<0.05). Median follow-up was
98.9 months. Metastasis occurred in four cases (liver, lung, and lymph
nodes), with two deaths. Ki-67 >4% and increased mitotic activity
were associated with higher mortality (p<0.05). Kaplan-Meier analy-
sis revealed significantly worse overall survival in patients with high
Ki-67 expression (>4%,p=0.03), larger tumour size (>5 cm,p=0.04),
and presence of LVI (p=0.01). NGS revealed concurrent CTNNBI and
BRCA2 mutations in one metastatic case.

Conclusion: Although malignant SPNs are rare, recognition of his-
tological risk factors and molecular alterations is essential for risk
stratification and personalized management. Integration of immuno-
histochemical profiling and targeted sequencing may aid in identifying
patients who could benefit from closer follow-up or novel therapeutic
strategies.

OFP-08-010

Porto-sinusoidal vascular disease in metabolic-dysfunction associ-
ated steatotic liver disease

I Verheijl, D.J. van Doorn?, L. Schoenmakers>, S. de Jagerz, M.A.
Lantinga4, A.G. Holleboom®, I.P. Drenth®, S. Francque3, R.B.
Takkenberg*, A. Driessen’

! Amsterdam UMC, University of Amsterdam, Amsterdam Gastroenter-
ology Endocrinology Metabolism, Pathology, Amsterdam, The Neth-
erlands, >Amsterdam UMC, University of Amsterdam, Department
of Gastroenterology and Hepatology, Amsterdam, The Netherlands,
3UZ Antwerpen, University of Antwerp, Department of Gastroen-
terology and Hepatology, Antwerpen, Belgium, *Amsterdam UMC,
University of Amsterdam, Amsterdam Gastroenterology Endocri-
nology Metabolism, Department of Gastroenterology and Hepatol-
ogy, Amsterdam, The Netherlands, >Amsterdam UMC, University of
Amsterdam, Amsterdam Gastroenterology Endocrinology Metabolism,
Department of Vascular Medicine, Internal Medicine, Amsterdam, The
Netherlands, *Amsterdam UMC, University of Amsterdam, Amsterdam
Gastroenterology Endocrinology Metabolism, Amsterdam UMC, Uni-
versity of Amsterdam, Amsterdam, The Netherlands, Uz Antwerpen,
University of Antwerp, Department of Pathology, Antwerpen, Belgium

Background & Objectives: The prognosis of metabolic dysfunction-
associated steatotic liver disease (MASLD) largely depends on the
presence of liver fibrosis. Non-invasive tests to assess fibrotic stage
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are being developed, but are lacking diagnostic accuracy. This might
be explained by fibrotic features not assessed in the currently used
Brunt staging system and/or features of portosinusoidal vascular dis-
ease (PSVD) in liver histology.

Methods: We conducted a retrospective cohort study in patients with
MASLD who underwent biopsy between 2015 and 2022. All biopsies
with early stage disease, defined as Brunt FO-F2, were screened for
eligibility and revised by two expert liver pathologists. In addition to
the VALDIG criteria for PSVD, we subclassified the number of portal
tracts showing obliterative portal venopathy (0, <50% or >= 50%).
Perisinusoidal fibrosis was scored as 0, grade 1 (< 1/3), grade 2 (1/3-
2/3) and grade 2 (> 2/3). Secondary endpoint was the correlation of
histology with liver stiffness measurement (LSM).

Results: We included 136 patients [60% male, median age 50] with a
median BMI of 30 kg/m?, 15% having F1 fibrosis and 85% F2 fibrosis.
The median LSM was 8.2 kPa. Obliterative portal venopathy was the
most relevant finding in our cohort, occurring in 74% of biopsies, of
which 35% had >= 50% of portal fields affected. Perisinusoidal fibrosis
was present in 97% of biopsies, with 62% grade 1, 32% grade 2 and 3%
grade 3 perisinusoidal fibrosis. We found a positive correlation between
LSM and perisinusoidal fibrosis (r= .30, p=0.01). Obliterative portal
venopathy did not correlate with LSM.

Conclusion: Obliterative portal venopathy is a frequent finding in
patients with MASLD, together with various amounts of perisinu-
soidal fibrosis, potentially explaining the heterogeneity of LSM as
measured with the Fibroscan. The extent of perisinusoidal fibrosis is
not adequately taken into account in the current staging systems and
correlates significantly with LSM.

OFP-08-011

Intratumoral bacterial abundance confers poor response to adju-
vant gemcitabine in resected pancreatic cancer patients which is
mitigated by postoperative antibiotics

M. Giinther"*3, S.A. Surendran?, N. Hauer?, F. Fahrenschon?, M.D.
Arslan?, S. Ormanns!??

Innpath Institute of Pathology, Tirol Kliniken, Innsbruck, Austria,
Institute of Pathology, Faculty of Medicine, Ludwig-Maximilians-
University, Munich, Germany, 3Institute of General Pathology, Medical
University Innsbruck, Innsbruck, Austria

Background & Objectives: Adjuvant gemcitabine (aGC) is still a ther-
apeutic mainstay after resection of pancreatic ductal adenocarcinoma
(PDAC), but its efficacy is impaired by gram-negative intratumoral
bacteria, suggesting a potential therapeutic implication of additive anti-
biotics. PDAC however contains several other bacterial strains capable
of gemcitabine degradation.

Methods: Using immunohistochemistry and fluorescence-in-situ-
hybridization on the samples of a large cohort of resected PDAC
patients (n=342), we examined how the intratumoral bacterial abun-
dance affected patient outcomes with respect to aGC therapy and
whether the use of pre- or postoperative antibiotics (ABT) improved
the prognosis. We confirmed the findings in several independent exter-
nal cohorts (total n=297).

Results: High intratumoral bacterial abundance impaired aGC efficacy
(disease free survival (DFS) 9.4 vs 19.1 months, p<0.001; overall sur-
vival (OS) 19.4 vs 34.0 months, p<0.001), which was mitigated by
postoperative ABT application (DFS 7.9 vs 12.4 months, p<0.001, OS
15.2 vs 29.6 months, p<0.001). Postoperative ABT improved outcome
of patients with low bacterial abundance in their tumours (DFS 15.1 vs
34.8 months, p<0.001, OS 28.5 vs 56.00 months, p<0.001).
Conclusion: High intratumoral bacterial abundance may predict poor
response to adjuvant gemcitabine treatment, whereas postoperative
ABT improves it. We propose postoperative ABT as potential additive
treatment before or during aGC therapy after PDAC resection.
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Deep proteogenomic characterization of solid pseudopapillary
neoplasm (SPN) of the pancreas reveals specific protein markers,
metabolic adaptation, immune microenvironment, and therapeutic
targets

M. Roehrl!

IBeth Israel Deaconess Medical Centre, Harvard Medical School,
Pathology, Boston, USA

Background & Objectives: Solid pseudopapillary neoplasm (SPN) is
a rare neoplasm of the pancreas of unclear histogenesis. SPN accounts
for 1-2% of pancreatic tumours and has a female predominance. The
biology of SPN remains poorly understood, especially at proteome level.
We report the first comprehensive integrated proteogenomic characteri-
zation of SPN and investigate differences to other pancreatic neoplasms.
Methods: We collected tissues from SPNs, pancreatic ductal ade-
nocarcinomas, acinar cell carcinomas, pancreatoblastomas, well-
differentiated pancreatic neuroendocrine tumours, and benign exo-
crine pancreatic tissues. Samples were exome-sequenced. LC-MS
was performed on a Q Exactive Plus mass spectrometer. Metascape
was used to conduct pathway enrichment analyses. Gene Set Enrich-
ment Analysis was performed by projectingprotein expression onto
GO, Hallmark, KEGG, and Reactome pathway sets. We calculated
immune scores from the protein expression matrix of all samples. We
inferred immune cell abundance using the xCell tool.

Results: We discovered that the SPN proteome is clearly distinct
from that of other pancreatic entities, and that lysosome-related pro-
teins were enriched in SPN, suggesting a possible link to metabolic
adaptation mechanisms in low-nutrient environments since lysosomal
degradation products are biological energy sources.

We also discovered that MITF, one of lysosomal process regulators,
was highly specific for SPN and superior to TFE3. Furthermore,
our proteome analysis found that SPN was an immune-cold tumour
with low MHC class I molecule expression compared to pancreatic
ductal adenocarcinoma. To expand possible treatment options for
SPN, we conducted drug repositioning searches and identified 21
protein targets that could be targeted with already approved drugs.
Conclusion: We present the first mass-spectrometry-based, compre-
hensive, unbiased deep proteogenomic characterization of SPN. Our
results contribute to a deeper understanding of the biology of SPN
and the distinction of SPN from other pancreatic neoplasms such as
PDAC, ACC, PBL, or PNET. Our discoveries of new SPN-specific
protein biomarkers have direct implications for the development of
novel therapeutic targets.

Funding: Funded by the Neuroendocrine Tumour Research Founda-
tion (NETRF)

OFP-09 Oral Free Paper Session Pulmonary Pathology & Digital
and Computational Pathology

OFP-09-001

Age, gender and skin site are associated with spatial distribution
of mitoses in melanoma

S. Tsuriel', B. Gabay', V. Hannes', R. Hagege', D. Hershkovitz'-?
!Tel Aviv Sourasky Medical Centre, Institute of Pathology, Tel Aviv,
Israel, “Tel Aviv University, Pathology, Tel Aviv, Israel

Background & Objectives: Melanomas can be sub-grouped into
those arising in sun-exposed and non-sun-exposed skin regions.
Numerous differences have been documented between these groups
regarding their origin, microenvironment, mutational landscape, and
prognosis. However, limited data exists on the spatial arrangement
of melanoma. We developed a deep learning algorithm for mitosis
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segmentation on whole H&E slides and used it to evaluate the spatial
arrangement of mitosis in melanoma.

Methods: H&E slides from 27 melanoma cases were digitized. Demo-
graphic and clinical data were extracted from the pathology reports. The
spatial organization of the mitosis on the tumours was analysed using the
mitosis segmentation algorithm to identify the location of each mitosis.
In 33 slides from 17 cases, the epidermis and the invasive front were
annotated, and the relative locations of the mitoses were calculated.
Results: The mitosis algorithm detected 34,363 mitotic figures that
underwent spatial analysis for each slide. Our analysis revealed
significant differences in the spatial distribution and clustering pat-
terns between patients younger than 70 and those older, as well as
between sun-exposed and covered areas, and between tumours in
males and females. In a second cohort of 9,176 mitosis, we annotate
the epidermis and the invasive front, and found that in exposed areas,
mitosis tended to be significantly closer to the invasive front than
in covered areas.

Conclusion: Our algorithm enables mass segmentation and spatial
analysis of mitosis in melanoma, revealing differences not typically
noted in standard pathological examinations. Combining this with spa-
tial analysis of other elements in melanoma, such as blood vessels and
immune cells, and correlating results with clinical follow-up may lead
to better understanding of the disease.

OFP-09-002
Deep learning-enhanced detection of invasive breast carcinoma in
extensive ductal carcinoma in situ: a clinically validated human-
Al approach

_liang', X. Chao', M. Li', X. Cai', C. Zheng', K. Chen!, S. Xu?, P.
Sun'
ISun Yat-sen University Cancer Centre, Pathology, Guangzhou, China,
2Bio-totem Pte Ltd, Suzhou, China

Background & Objectives: Extensive intraductal carcinoma (EIC), a
clinically significant DCIS subtype, presents diagnostic challenges par-
ticularly in detecting concurrent invasive components crucial for patient
management. We developed a deep learning-based segmentation model
for invasive carcinoma detection in EIC and evaluated a human-Al col-
laborative approach under real-world diagnostic conditions.
Methods: Using an expanded TiGER Challenge dataset, we addressed
class imbalance through weakly-supervised pseudo-labelling, achieving
ten-fold dataset expansion with minimal manual effort. Clinical valida-
tion involved 576 WSIs from 44 EIC patients (with/without invasion),
comparing manual (4 pathologists), Al-standalone, and human-Al
modes via two-round cross-validation, assessing sensitivity, specific-
ity, NPV, IHC use, and diagnostic time.

Results: The Al segmentation model demonstrated consistent perfor-
mance across all datasets, achieving weighted DICE scores of 0.8772
(training), 0.8531 (validation), and 0.8468 (test). The model maintained
high segmentation accuracy for all critical tissue classes: invasive car-
cinoma, DCIS, and normal glandular tissue. In diagnostic performance
comparisons, manual diagnosis by pathologists showed 82.7% sensi-
tivity, 96.0% specificity, and 89.6% negative predictive value (NPV).
Standalone Al analysis significantly increased sensitivity to 95.6% and
NPV to 96.4%, though with reduced specificity (76.6%). The human-
Al collaborative approach optimally balanced these metrics, achieving
95.1% sensitivity, 91.7% specificity, and 96.7% NPV. Significant clini-
cal workflow improvements were observed in the human-Al collabora-
tive mode, including reduced mean diagnostic time per slide by 41.4%
(from 102.6s to 60.1s; P<0.001), decreased unnecessary IHC testing
by 40.4% (from 52 to 31 cases in 226 WSIs with invasive components;
P=0.011). Receiver operating characteristic (ROC) analysis revealed
superior diagnostic performance in the human-AlI collaborative mode
(AUC 0.904 vs 0.847 for manual diagnosis; P=0.0124).

Conclusion: This human-AI system demonstrates clinically mean-
ingful improvements in EIC diagnosis, showing strong potential for
routine implementation to enhance precision and workflow efficiency.

OFP-09-003

Predicting response to neoadjuvant therapy using artificial intel-
ligence on digitized pathology slides: a systematic review

S. Shin', K. Kwakkenbos', D. Hilling>**, A. Stubbs', K. Verhoef>?,
C. van Deurzen', J. von der Thiisen', F. Akram'

"Erasmus University Medical Centre, Pathology and Clinical Bioin-
formatics, Rotterdam, The Netherlands, 2Erasmus University Medical
Centre, Surgical Oncology and Gastrointestinal Surgery, Rotterdam,
The Netherlands, *Erasmus MC Cancer Institute, Rotterdam, The Neth-
erlands, “Erasmus MC Datahub, Rotterdam, The Netherlands

Background & Objectives: Neoadjuvant therapy (NAT) is an impor-
tant treatment strategy in oncology. However, not all patients benefit
equally from NAT, and a personalized prediction of response to NAT
is needed to improve treatment decision-making and patient survival.
Artificial intelligence (AI)-driven approaches have shown potential
in predicting treatment response. Despite increasing research in this
domain, a systematic review of Al applications in NAT assessment
with pathology features is lacking. Therefore, we present a compre-
hensive overview of studies that applied Al-based methods to Hae-
matoxylin and Eosin (H&E) stained histopathology slides for NAT
response prediction.

Methods: A systematic search was conducted in Medline, Embase,
Web of Science, Cochrane Central Register of Controlled Trials, and
Google Scholar. Two reviewers independently screened the identi-
fied studies, following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.

Results: After removal of duplicates, 235 studies were screened for
eligibility based on the exclusion criteria. 26 relevant studies that
predicted NAT response using H&E-stained pathologic slides were
included and reviewed. 11 studies presented an end-to-end deep learn-
ing approach, directly predicting NAT response from H&E slides,
while 14 studies used Al to extract biomarkers, after which a second
model predicted NAT response. To extract features, 12 studies used
a supervised machine learning approach. 6 studies demonstrated that
multimodal approaches, especially combining H&E slides with radiom-
ics features, improved the performance of Al in predicting pathological
complete response.

Conclusion: The current literature demonstrates that pathological
features hold the potential to predict NAT response. Promising bio-
markers have recently emerged such as HER2 for breast cancer; how-
ever, further investigation is needed for other cancer types. Moreover,
to develop reliable, robust, and accurate models, larger datasets are
essential. Additionally, these models should be interpretable to gain
the trust of clinicians who will use them in the future, necessitating
future research into their clinical applicability.

OFP-09-004

Granulomatous inflammation in a cohort of 188,880 lower endos-
copy biopsy specimens

E. Wang!, E. Ho', A. Naqvi?, 1. Kak?, M. Bonert?

"McMaster University, Department of Medicine, Hamilton, Canada,
2McMaster University, Department of Pathology & Molecular Medi-
cine, Hamilton, Canada

Background & Objectives: Granulomatous inflammation is an
uncommon pathologic finding; however, it is clinically significant. Its
prevalence and call rate are not routinely assessed. This work sought
to assess the call rate of granulomatous inflammation, by anatomical
site, pathologist, submitting MD and polyp status.
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Methods: A Hugging Face/Pytorch multilayer perceptron (MLP)-large
language model (BERT) was used in conjunction with transfer learning
to interpret lower endoscopy biopsy specimens (LEBS). Pre-processing
was done with string matching which selected reports with “granu-
loma” and extracted text fragments with “granuloma”. Specimens with
the word “granuloma” were randomly audited to assess accuracy of
the approach.

Results: The cohort had 188,880 LEBS out of which 1,290 specimens
were labelled by two individuals and used to train a MLP-BERT model.
Pre-processing identified 173,053 LEBS without the term “granuloma”.
A partial string matching found two instances where “granuloma” was
misspelled. The remaining 15,827 of 188,880 LEBS were classified
by MLP-BERT and 1,344 were positive. Accuracy was assessed in a
random subset of the 15,827 and was correct in 1494 of 1500 LEBS.
Non-polyp specimens (NPS) (108,734/188,880) had 1,307 granulomas
present. In logistic regression of NPS, pathologist and submitting MD
predicted granulomas (both P<0.0001) and anatomical location did
not (P>0.1). Among pathologists reading >600 NPS LEBS the mean/
std/median/max/min granuloma rate was 1.2%/1.6%/0.6%/6.7%/0.03%.
8/30 pathologists reading >1000 NPS LEBS were 99.9% confidence
interval outliers on a funnel plot centred on the group median rate
(0.6%). “Negative for granuloma” (and text variants) rate median/max/
min was 4%/62%/0%.

Conclusion: Granulomatous inflammation does not appear to vary by
anatomical location in LEBS. Granuloma call rates were similar for
22/30 pathologists suggesting moderate concordance. Reporting of the
negative finding has very high variability. There appears to be room
for diagnostic rate optimization; however, the accuracy of individual
pathologist rates should be confirmed with targeted reviews, as report-
ing style may impact MLP-BERT classification.

OFP-09-005

H&E analysis of tumour microenvironment features with prognos-
tic implications in lung adenocarcinoma
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L. Glamann?®, C. Wickenhauser’, A. Bychkov4, J. Fukuoka®, R.
Biittner', Y. Tolkach'

nstitute of Pathology, University Hospital Cologne, Cologne, Ger-
many, “Lung Cancer Group Cologne, University Hospital Cologne,
Department I for Internal Medicine, Cologne, Germany, nstitute of
Pathology, University Hospital Halle, Halle, Germany, “Department
of Pathology, Kameda Medical Hospital, Kamogawa, Japan, *Depart-
ment of Pathology Informatics, Nagasaki University, Nagasaki, Japan

Background & Objectives: Lung adenocarcinoma is the most com-
mon subtype of lung cancer and a leading cause of cancer related mor-
tality. Digital pathology and AI algorithms allow for the automatic
extraction of quantitative morphological and spatial information from
H&E stained whole-slide images (WSIs). We establish a fully auto-
mated pipeline that segments tumour tissue compartments and classi-
fies individual tumour, immune, and stromal cells, resulting in useful
parameters for the assessment of the tumour microenvironment and
aggressivity. We study the prognostic relevance of these parameters
across several international patient cohorts and survival endpoints.

Methods: The pipeline includes preanalytical modules (tissue detec-
tion and rigorous quality control), tissue segmentation algorithm (all
tumour-relevant classes), and a previously validated single cell seg-
mentation and classification algorithm allowing detection of tumour
cells, lymphocytes, plasma cells, eosinophils, neutrophils, and con-
nective tissue cells. The parameters include overall stromal cellularity
assessment, abundance of single cell types in different compartments
and spatial parameters deciphering different patterns in cellular neigh-
bourhoods. We extensively analyse intratumoral heterogeneity in the
context of these parameters. We utilize one exploratory cohort (n =
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431) and four independent validation cohorts (total n = 912) with avail-
able follow-up data.

Results: We show independent prognostic value of multiple parameters
such as overall stroma cellularity, intraepithelial and stromal lympho-
cyte quantities, and stroma composition with regard to connective tis-
sue cells and granulocytes. We define 10 types of local cellular neigh-
bourhoods, 7 of them associated with prognosis in validation studies.
We show that the patterns of organization of connective tissue cells
in the stroma are of significant importance for tumour aggressivity.
Conclusion: We establish a computational pipeline for lung adeno-
carcinoma that allows for the extraction of fully explainable prognos-
tic parameters directly from routine H&E stained histological slides.
These parameters have independent value and can be a foundation for
advanced grading systems, fine-grained patient risk stratification, and
personalization of oncological therapy.

OFP-09-006

Multimodal whole slide foundation model for pathology
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"Emory University School of Medicine, Department of Pathology and
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Background & Objectives: The field of computational pathology
has been transformed with recent advances in foundation models
that encode histopathology region-of-interests (ROIs) into versatile
and transferable feature representations via self-supervised learning
(SSL). However, translating these advancements to address complex
clinical challenges at the patient and slide level remains constrained
by limited clinical data in disease-specific cohorts, especially for
rare clinical conditions.

Methods: We propose the Transformer-based pathology Image and
Text Alignment Network (TITAN), a multimodal whole-slide vision-
language model for general-purpose slide representation learning
in histopathology. Building on the success of knowledge distilla-
tion and masked-image modelling for patch encoder pretraining,
TITAN introduces a novel paradigm that leverages millions of high-
resolution regions-of-interest (8,192 x 8,192 pixels) for large-scale,
resolution-agnostic pretraining and scalable WSI encoding.
Results: Trained using 336K WSIs across 20 organ types, vision-
only TITAN produces general-purpose slide representations that
can readily be applied to slide-level tasks such as cancer subtyping,
biomarker prediction, outcome prognosis, and slide retrieval tasks,
outperforming supervised baselines and existing multimodal slide
foundation models. To augment TITAN with language capabilities,
we further finetune by contrasting with 423K synthetic fine-grained
ROI-captions generated with PathChat, a multimodal generative Al
copilot for pathology, and with 183K pathology reports at slide level.
Through comprehensive evaluation across a large range of clinical
tasks, including the first application to rare cancer retrieval across 43
rare cancer types, we demonstrate the efficacy of our vision-language
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pretraining approach, showcasing the general-purpose capability of
our slide foundation model.

Conclusion: We introduce a multimodal whole-slide foundation model
for pathology, TITAN, that combines and elevates successful recipes of
self-supervised learning from the patch level to the slide level. Without
any finetuning or requiring clinical labels, TITAN can extract gen-
eral-purpose slide representations and generate pathology reports that
generalize to resource-limited clinical scenarios such as rare disease
retrieval, few-shot, and zero-shot classification.

OFP-09-007

Evaluation of tumour budding in lung adenocarcinomas a retro-
spective study about patients received sublobar resection

Z.E. Sz€11', N. Zombori-Téth?, F. Heged(is', J. Furk®, T. Zombori
"University of Szeged, Department of Pathology, Szeged, Hungary,
2University of Szeged, Department of Pulmonology, Szeged, Hungary,
3University of Szeged, Department of Surgery, Szeged, Hungary

Background & Objectives: The presence and prognostic signifi-
cance of tumour budding are less investigated particularly in patients
diagnosed with pulmonary adenocarcinoma who underwent sublobar
resection. We aimed to examine the extent of tumour budding semi-
quantitatively and evaluate its prognostic impact on overall survival
(OS) and recurrence-free survival (RFS).

Methods: In our retrospective cohort investigation, the number of stro-
mal tumour buds in a hot spot and in 10 medium power fields were
recorded on histological slides. Other clinicopathological data were
obtained from clinical charts. As statistics, Kaplan-Meier analyses and
Cox regressions were applied.

Results: Altogether 61 patients were included. The presence of tumour
budding was more frequent in high-grade adenocarcinomas (p<0.001)
with vascular- (p=0.025) lymphovascular spread (p<0.001), lymph
node metastasis (p=0.002) and pleural invasion (p=0.02). The results
of tumour budding assessment in hot spot and in 10 medium power
fields were statistically similar. Concerning OS and RFS data, in uni-
variate models, stage, lymphovascular and pleural invasion, spread
through air spaces (STAS), and tumour budding were significant prog-
nostic markers, respectively. In multivariate analysis, higher stage (HR:
7.9; 95%ClI: 2.44-12.07; p=0.007), lymphovascular spread (HR: 4.62;
95%CI: 1.31-16.4; p=0.018) and tumour budding (HR: 3.03; 95%CI:
1.04-10.43; p=0.019) were found to have impact on OS data. Regard-
ing RFS estimates, STAS (HR: 5.01; 95%CI: 1.61-15.62; p=0.005)
and tumour budding (HR: 3.20; 95%CI: 1.24-8.27; p=0.016) were
independent prognostic markers.

Conclusion: Tumour budding is a less investigated unfavourable
prognostic factor among pulmonary adenocarcinomas. However,
lobar resection is the gold standard treatment for primary pulmonary
neoplasms; sublobar resection is an alternative therapeutic modality
for patients with decreased respiratory capabilities. The intraoperative
demonstration of presence of tumour budding may be an argument
for the escalation of the sublobar resection into a lobar surgery along
lymphadenectomy.

Funding: Hetényi Géza grant 55766 (A202)
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P53 immunohistochemistry as a surrogate biomarker for TP53
mutational status in lung cancer
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Background & Objectives: TP53 is a pivotal tumour suppressor gene
in humans. In lung cancer, it has been established as both a prognostic
and predictive biomarker. Immunohistochemical analysis of p53 (p53
IHC) as a surrogate marker of TP53 mutational status is well estab-
lished in endometrial, ovarian, and colorectal carcinomas. However,
its applicability in lung cancer remains uncertain. This study aimed
to evaluate the utility of p53 IHC as a surrogate biomarker for TP53
mutational status in lung cancer.

Methods: A total of 112 lung cancer cases with both p53 IHC and
next-generation sequencing (NGS) data were analysed. p53 expression
patterns were categorised into three groups: wild-type, overexpression
and null. For analytical purposes, p53 IHC results were classified as
either wild-type or aberrant (including overexpression and null pat-
terns). TP53 mutational status was determined using four different
commercial NGS panels. Statistical analyses were performed using
IBM® SPSS® Statistics 25.

Results: Most samples were obtained from biopsies (42%), surgi-
cal specimens (38%) and cytology (20%). Adenocarcinoma was the
predominant histological subtype (80 cases, 71%), followed by squa-
mous cell carcinoma (8 cases, 7%). Aberrant p53 expression was
observed in 65 cases (58%), with overexpression being the most
prevalent pattern (91%). TP53 mutations were detected in 58 cases
(52%) via NGS. The correlation between p53 THC and TP53 muta-
tional status yielded a sensitivity of 96.6%, a specificity of 83.3%, a
positive predictive value of 86.2%, and a negative predictive value
of 95.7%. A “substantial agreement” was observed between both
methods (k = 0.802).

Conclusion: These findings support the use of p53 immunohistochem-
istry (IHC) as a surrogate biomarker for evaluating TP53 mutational
status in lung cancer. p53 IHC is advocated as a reliable diagnostic and
prognostic tool, particularly in settings where next-generation sequenc-
ing (NGS) is unavailable.
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Artificial intelligence-assessed LKB1 immunohistochemical expres-
sion better differentiates LKB1-impaired and LKB1-proficient non-
small cell lung cancers rather than NGS analysis
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Background & Objectives: LKB1-mutated non-small cell lung can-
cers (NSCLCs) display an aggressive phenotype, with unique tumour
microenvironment features. However, the correlation between LKB1
mutational status and protein expression is poor. We recently identi-
fied IL-6 stromal expression as a feature of LKB1-impaired NSCLCs.
Our aim is to compare the efficacy of LKB/ mutational status and
immunohistochemical expression in discriminating IL-6 expressing
LKBI1-impaired NSCLCs.

Methods: We retrieved 36 cases of KRAS-mutated lung adeno-
carcinoma. Immunohistochemistry for LKB1 (Ley37D/G6, Santa
Cruz Biotechnology) and IL-6 (10C12, Leica Biosystems) was per-
formed. A machine learning (ML) algorithm was created to distin-
guish tumour and stroma for both IHC-staining; IL-6 was evaluated
as positive cells/mm2, LKB1 with a modified H-score (mH-score),
accounting absolute cell number. LKBI mutational status was
assessed by Ion-Torrent NGS.
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Results: NGS analysis showed 7 cases (19%) with LKBI pathogenic
or likely-pathogenic variants (MUT), 4 cases (11%) with LKBI VUS
and 25 LKB1 wild-type cases (70%) (WT). We calculated the ratio
between IL-6 expression in stromal and tumour cells and we found no
difference in MUT+VUS versus WT, but an almost statically signifi-
cant (p=0,05) difference between MUT (mean IL-6 S/T = 3,84) and
VUS+WT (mean IL-6 S/T = 1,30 and 1,06). We distinguished LKB1
high-expressor (17 cases) and low-expressor (17 cases), based on the
median LKB1 pathologist-assessed H-score (30), but no difference was
established in IL-6 expression. Exploiting our ML algorithm, we chose
a cutoff of mH-score = 0,2 to distinguish high- and low-expressor, and
we identified a higher stromal IL-6 expression in LKB1 low-expressor
compared to LKB1 high-expressor (p=0,0452), and no difference in
tumour cell IL-6 expression (p=0,362).

Conclusion: An increased stromal cell IL-6 production was
guessed in pathogenic LKBI/-mutated NSLCs and endorsed in
LKB1 low-expressor. Artificial intelligence-assessed LKB1
immunohistochemical expression overperforms mutational status
and pathologist-assessed H-score in identifying LKB1-impaired
NSCLCs. Further analyses are needed to better characterize LKB1-
impaired tumours.
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ciated with response to tyrosine kinase inhibitors in advanced
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Background & Objectives: Tyrosine kinase inhibitors (TKI) are the
mainstay of treatment in oncogene addicted non-small cell lung can-
cer (NSCLC). However, resistance to TKI invariably occurs during
treatment course but data on drug resistance-related mechanisms are
largely missing. Therefore, we designed a study to deeply characterize
the genomic and epigenetic signatures associated with TKI response
in oncogene-addicted NSCLC patients.

Methods: Sixty samples from advanced NSCLC patients treated
with TKI at first line were analysed for genomic profiling using the
Oncomine Comprehensive Assay Plus (ThermoFisher Scientific) panel,
including 44 EGFR-mutated and 16 ALK-fused cases. Additionally,
52 cases (46 in overlap with NGS testing, 36 EGFR-mutated and 16
ALK-fused cases) were analysed using a PCR-based global miRNome
assay (miRCURY LNA miRNA PCR kit, Quiagen). Potential targets
of significantly deregulated microRNA and their biological functions
were predicted by STRING and MirDIP softwares.

Results: In EGFR-mutated cases, progressive disease during therapy
was associated with lower tumour mutational burden, presence of TP53
co-mutations and gains in Chrlq. Shorter time to progression was
observed in cases harbouring TP53 co-mutations and gains in Chr5p
and Chr7p. In ALK-fused cases, no molecular characteristic was sig-
nificantly associated with type of response. However, shorter time to
progression was observed in cases with HLA A gene loss. MicroRNA
profiling clustered both EGFR and ALK-altered cases into 3 main clus-
ters not significantly associated with specific profiles of responsiveness.
However, good and bad responders showed significant deregulation of
a set of microRNA. In EGFR-mutated, the most differentially regulated
miRNAs were miR-423-3p, miR-744-5p and miR-455-3p, with a main
predicted interference of the transforming growth factor-f pathway,
whereas in ALK-fused cases immune-related chemokine pathway was
deregulated through the modulation of miR-135a-5p, miR-331-3p and
miR-196a-5p.
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Conclusion: The present data claim the role of extended molecular
testing to predict response to TKI in oncogene addicted NSCLC and
identify novel potential predictive biomarkers.
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Background & Objectives: Lung cancer (LC), particularly lung
adenocarcinoma (LUAD), is often diagnosed at an advanced stage,
with limited biopsy samples available for molecular testing. Clau-
dins, especially Cldnl8.1, play a crucial role in lung epithelial bar-
rier function and may impact LUAD progression. Reduced Cldni8.1
expression in LUAD has been linked to increased YAP activity,
promoting cell proliferation. This study aims to evaluate Cldnli8.1
expression in LUAD using immunohistochemistry, exploring its
potential as a diagnostic tool.

Methods: We analysed 164 lung surgical resection samples and 51
diagnostic biopsy samples from patients with clinically suspected
pulmonary neoplasms, including CT-guided core needle biopsy
(CNBs), transbronchial biopsy (TBBs), and cell block (CBs).
Immunohistochemical staining for Cldni8.1 was performed on 4
pm sections using the Ventana platform, with AT1 and AT2 cells as
internal controls. Cldnl8.1 expression was evaluated semi quanti-
tatively, stratifying cases by the percentage of tumour-positive cells
in 10% intervals.

Results: Cldnl8.1 expression was observed in normal alveolar cells
in all cases. Conversely, Cldni8.1 was absent in all lung cancer his-
totypes except for LUAD. In invasive Non-Mucinous LUAD (NM-
LUAD), 68% of cases showed no expression, 27.8% exhibited 1-49%
positivity, and only 4.2% displayed expression in more than 50% of
tumour cells. Conversely, all Invasive Mucinous LUAD (IM-LUAD)
cases showed positive staining in at least 50% of tumour cells. Mixed
IM/NM-LUAD and Colloid-LUAD exhibited either variable or no
protein expression. In small biopsy samples, most LUAD (79.3%)
showed a lack of Cldni8.1 expression. LUAD with mucinous fea-
tures demonstrated widespread Cldni8.1 staining, while LUAD with
colloid features and NSCLC-NOS were negative.

Conclusion: Cldnl8.1 demonstrates a trend of reduced IHC expression
in LUAD, except for IM-LUAD. This loss of expression may serve as a
useful marker for diagnosing LUAD in small tissue samples, particularly
in cases with limited material and in diagnostically challenging cases.
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Current approaches, barriers, and future directions in mesothe-
lioma diagnostics: results from an Italian national survey
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Background & Objectives: This nationwide survey aimed to evalu-
ate current diagnostic practices, adherence to international guide-
lines, and key challenges faced by Italian pathologists in diagnosing
pleural mesothelioma (PM), an aggressive malignancy with rising
therapeutic complexity.

Methods: A 38-item questionnaire was distributed electronically
to Italian pathologists involved in PM diagnostics. The survey
explored demographics, biopsy procedures, immunohistochemical
and molecular practices, educational needs, and barriers to research
collaboration.

Results: Fifty-five pathologists with diverse experience levels and
institutional affiliations participated, predominantly from academic
medical centres. Marked variability emerged in tissue sampling and
biobanking practices. Diagnostic challenges included accurate rec-
ognition of sarcomatoid/desmoplastic features, limited adipose tis-
sue in biopsies, and difficulties in histotype subclassification. Most
pathologists employed multidisciplinary discussions and molecular
analyses (e.g., BAP1, MTAP) for inconclusive cases. While immu-
nohistochemistry was routinely used, especially calretinin, WT1,
and BAPI, standardized reporting protocols and molecular tools like
pl6 FISH and MTAP IHC were inconsistently adopted. Research-
oriented practices, such as biobanking, were limited by institutional
infrastructure and the absence of standardized protocols. Although
digital pathology infrastructure was not broadly identified as a limit-
ing factor, case-sharing logistics (e.g., paraffin block transport) posed
challenges. Participants expressed a strong need for enhanced access
to molecular diagnostics, national case repositories, and training on
novel biomarkers.

Conclusion: This survey underscores diagnostic variability and
resource gaps in PM pathology across Italy. Standardizing histopatho-
logical protocols, expanding access to molecular tools, and fostering
structured national collaboration are key steps toward improving diag-
nostic precision. Targeted training initiatives and support for biobank-
ing and multicentre research efforts will be critical for advancing both
diagnostic and therapeutic outcomes in PM.
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Background & Objectives: Exposure-related lung diseases con-
stitute a group of occupational, preventable diseases caused by the
inhalation of organic and inorganic dust. The number of affected
patients remains high, although it is likely underestimated. Currently,
treatment is very limited once the fibrotic stage is reached. Our role
as pathologists is crucial, as our diagnoses must clearly establish
the presence of foreign elements and the body’s response to them.
Methods: A descriptive and retrospective study consisting of 64
patients incidentally diagnosed with pneumoconiosis through biopsy
or analysis of surgical specimens from patients without an initial
clinical suspicion. Cases were collected between January 9, 2020,
and September 25, 2023. Data regarding occupational activity or
environmental exposure were gathered as recorded in electronic
medical records and corresponding clinical reports.

Results: The majority of patients were diagnosed with mixed pneumoco-
niosis from coal dust and silicates, with a predominance of male patients
and a mean age of 69 years. Information was available in 62.5% of medical
records, revealing that these patients worked in the construction industry.
A total of 54.6% of patients presented respiratory symptoms, which
were generally attributed to COPD. In 25% of cases, neither the

patient’s occupation nor any environmental or occupational exposure
was documented in the medical records.

Regarding disease staging, 78% of patients were diagnosed in the
macular or nodular stage, while 22% had progressive massive fibrosis.
Conclusion: It is essential to raise awareness among healthcare profes-
sionals about the importance of conducting a thorough medical history,
including the patient’s occupational and environmental background.
The goal of identifying pneumoconiosis at early stages depends on
awareness of the disease, as it is often underdiagnosed by pulmo-
nologists, primary care specialists, and even pathologists.
Examining non-neoplastic areas in patients undergoing lung resection
for cancer is crucial, as there are numerous lesions that must be prop-
erly diagnosed.

OFP-10 Oral Free Paper Session Endocrine Pathology & Head
and Neck Pathology
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Background & Objectives: Grounded on digital pathology, com-
putational pathology exploits the power of artificial intelligence to
develop algorithms, which can learn to recognize patterns and anoma-
lies that may elude the human eye on whole slide images (WSI). We
recently observed a structural heterogeneity of reticulin framework
patterns in pheochromocytomas-paragangliomas (PPGL), possibly
genetically-linked. This study aims to develop a deep learning algo-
rithm which predicts PPGL genetic profile from reticulin stained WSIL
Methods: A total of 104 PPGL (90 pheochromocytomas, 14 paragan-
gliomas) were retrieved from the University of Turin pathology files
from 2000 to 2023. All clinical, pathological and NGS genetic data
were available. Two genetic outcome categories (Sporadic vs Germline
mutated) were trained on 39 reticulin stained WSI by means of weakly
supervised labels with 2785/10000 iterations, in an extra complex
modality and a field of view of 150 pm. The analysis was performed on
an untrained dataset of 24 WSI. The performance of the algorithm was
considered correct if >70% WSI area was assigned to a single label.
Validations on the rest of the dataset and on an external dataset are
ongoing. The latest version of Aiforia Create (Version 6.2) was used.
Results: In 19/24 WSI, the algorithm correctly identified the profile
(10 germline and 9 sporadic cases). As a weakly supervised model, the
algorithm identified WSI regions contributing the outcome prediction.
Strikingly, a reticulin framework made of a repertoire of nests from
very small to large size (1-2 cells to 10-15) was the feature of germline
cases, while wide areas of disrupted reticulin fibres were commonly
found in sporadic cases. The cases with discrepant prediction had
mixed patterns, possibly intratumor heterogeneity-related.
Conclusion: This novel deep learning model offers solid promises to
standardize reticulin framework assessment and to offer pathologists
and clinicians a practical tool for identifying patients who should be
prioritized for genetic testing.
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Hormone-associated subtypes of pulmonary neuroendocrine
tumours: correlation with clinicopathological, transcriptional
signatures, therapy targets and outcome
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Background & Objectives: Recently pulmonary neuroendocrine
tumours (NETs) were subgrouped by immunohistochemical expres-
sion of transcription factors (TFs) such as OTP, ASCL1, TTF1. The
signatures correlated with clinical characteristics. However, the role
of hormone expression remained unexplored. This study aimed to
identify hormone-associated NET subgroups and clarify their cor-
relation with TF signatures and clinicopathological characteristics.
Methods: We immunostained 111 resected NETs from multiple
institutions (2000-2024) for the hormones GRP, ACTH, calcitonin,
serotonin, the TFs OTP, ASCL1, TTFI, treatment relevant markers
such as SSTR2 and DLL3, and SOX10 to identify sustentacular cells.
The results were correlated with clinicopathological features as well
as outcome (progression free survival).

Results: Cluster analysis based on hormone expression identified three
groups: The largest group expressed GRP (63/111, 57%) with or with-
out other hormone expression and was statistically associated with
female sex (79%), non-smoking (67%), peripheral location (36%), spin-
dle cell morphology (60%), ASCL1/OTP expression (67/78%), DLL3
positivity (71%), and presence of sustentacular cells (all p<0.05).
The second group that expressed no hormones (29/111, 26%) and the
third group with serotonin expression (19/111, 17%) shared following
features: male sex (59-47%), smoker (69-50%), central location (86-
88%), trabecular pattern (48-37%), absence of ASCL1/OTP expression,
and sustentacular cells but differed in SSTR2 and DLL3 expression
(all p<0.05). In addition, within the GRP group, an ACTH subgroup
(28/63, 25%) could be distinguished from a calcitonin-subgroup (16/63,
14%). The ACTH-subgroup was associated with older age (median 71),
neuroendocrine cell hyperplasia, high DLL3, TTF1 expression, but
was negative for SSTR2 (all p<0.05). The calcitonin subgroup showed
better outcome than the others (p=0.03).

Conclusion: Hormonal profiling identifies three clusters closely related
to TFs signatures, clinicopathological features, therapy related mol-
ecule expression and prognosis and refines pulmonary NET-subclassi-
fication by stratifying patients and guide therapeutic strategies.
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Investigation of the diagnostic and prognostic significance of IGF-2
And FGFR-4 in adrenocortical neoplasms by immunohistochem-
istry and real-time PCR

H. Yanar!, M.B. Yilmaz?, M. Deger’, G. Akkus*, S. Erdogan®
!Gebze Fatih Government Hospital, Pathology, Kocaeli, Turkey,
2Cukurova University, Medical Biology, Adana, Turkey, 3Cukurova
University, Urology, Adana, Turkey, “Cukurova University, Internal
Medicine, Endocrinology, Adana, Turkey, SCukurova University,
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Background & Objectives: Adrenocortical carcinomas are rare
tumours diagnosed by various multifactorial algorithms. It is relatively
easy to distinguish carcinomas with metastatic or periadrenal tissue
invasion from adenomas, but there are difficulties in the diagnosis of
organ-limited carcinomas. In addition to histopathological findings,
biomarkers are needed for these tumours. In our study, we aimed to
investigate the importance of IGF-2 and FGFR-4 in adenoma-carci-
noma differentiation and prognostically in these tumours.

Methods: A total of 74 patients diagnosed with adrenocortical neopla-
sia and 19 adrenal gland for control were included in the study. IGF-2
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and FGFR- 4 were studied by immunohistochemical method and real-
time(RT) PCR from formalin-fixed paraffin-embedded blocks. Histo-
pathologic, clinical findings and ki67 proliferation index and results
were evaluated together.

Results: Patients with a Helsinki score of >17 and/or a ki67 prolifera-
tion index of > 9% had a statistically significant relationship with poor
prognosis (mortality). IGF-2 is a significant biomarker for adenoma-
carcinoma differentiation when administered by immunohistochemi-
cal and RT-PCR methods. We found a strong and significant positive
correlation between IGF-2 immunohistochemistry and PCR. There is a
significant correlation between IGF-2 immunohistochemical (protein)
values and recurrence, metastasis, mortality and between IGF-2 mRNA
(RT-PCR) values and metastasis in carcinomas. FGFR-4 isn’t a useful
biomarker in adrenocortical tumours in terms of diagnosis and prog-
nostics when administered by immunohistochemical and/or RT-PCR.
Conclusion: Adrenocortical tumours, especially organ-confined car-
cinomas, are challenging lesions for pathologists. We have shown that
when histopathological criteria, reticular framework, ki67 prolifera-
tion index and IGF-2 are evaluated together, carcinomas can be dis-
tinguished more easily and the rate of misdiagnosis can be reduced. In
addition, we found that Helsinki score, ki67 index and IGF-2 are prog-
nostically important in these tumours. We have shown that FGFR-4
isn’t useful in distinguishing between adenomas and carcinomas, nor
is it prognostically helpful. Therefore further studies are needed to
evaulete FGFR-4 expression in adrenocortical tumours.

Funding: Cukurova University Scientific Research Projects and Federa-
tion of Turkish Pathology Societies
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Background & Objectives: Papillary thyroid carcinoma (PTC) is the
most common endocrine malignancy. Despite its excellent prognosis,
some PTC’s variants are associated with an increased risk of recur-
rence. One of the major causes of local recurrence and distant metas-
tasis is the resistance to Radioiodine (RAI) therapy.

Methods: In this study, we evaluated the expression of >700 immune-
related genes in tumour microenvironment (TME) of patients affected
by PTC, stratified according to RAI treatment response. In detail, 25
PTCs were subdivided into two categories: RAI resistant (R), RAI sen-
sitive (T); while 6 patients were classified as normal patients (with nor-
mal tissue). Normal patients were considered as a reference category.
To predict specific interactions between proteins, translated from the
identified genes, a specific in silico analysis was performed to construct
protein networks for R and T categories.

Results: For the R network, among the 49 differential expressed genes,
14 genes resulted as the most relevant interaction nodes, including
IL-6, ITGAM, CASP3, RELA, RELB, CASP8, ITGB2, C3, JAK3,
PPARG, CLEC7A, TNFRSF10B, CDHS, BCL2. At variance, for the T
network, among the 31 differential expressed genes, 11 genes resulted
as the most important interaction nodes, including HMGB1, IKBKB,
IRAK4, MAVS, TLR7, NOD2, ITGB3, CD28, IFNAR1, CD19,
CD7. Interestingly, in regards of autophagy, in the R group the pro-
autophagic gene IL-6 resulted upregulated, while the anti-autophagic
gene BCL2 resulted downregulated. Conversely, in the T group the key
pro-autophagic gene HMGBI1 resulted down-regulated.
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Conclusion: RAI resistance remains a significant obstacle in the treat-
ment of PTC. Our study suggests that in PTC RAI resistance may
be driven by the capacity to activate autophagy. The investigation of
process of autophagy, and the involved pathways, in the TME could be
an important step for the modulation of RAI refractoriness to improve
therapeutic strategies and patients’ management.

OFP-10-005

Tumour microenvironment of anaplastic thyroid carcinoma: impli-
cations for patient survival

C.Rana', P. Ramakant?, K. Singh2, A. Mishra?, 1. Makkar"

King George’s Medical University, Department of Pathology, Luc-
know, India, >King George’s Medical University, Department of Endo-
crine Surgery, Lucknow, India

Background & Objectives: Anaplastic thyroid carcinoma (ATC) is
a highly aggressive malignancy with nearly 100% mortality and lim-
ited treatment options. The tumour microenvironment (TME) plays
a critical role in ATC progression, particularly immune checkpoint
molecules, tumour-associated macrophages (TAMs), and adhesion
molecules like E-cadherin.

This study investigates the expression of PD-L1, PD-1, TAM infiltra-
tion, and E-cadherin loss in ATC and evaluates their impact on patient
survival.

Methods: A retrospective cohort of 22 ATC patients treated at King
George’s Medical University, Lucknow, India, between January 2017
and August 2022, was analysed. Immunohistochemical staining
assessed PD-L1 and PD-1 expression, TAM density, and E-cadherin
loss. Statistical correlations between these markers and overall survival
were examined.

Results: Immunohistochemical evaluation revealed PD-L1 expression
in 68.2% of cases, with a median tumour proportion score (TPS) of 50.
PD-1 expression was limited to inflammatory cells. E-cadherin loss
was observed in over 69% of cases, suggesting disrupted cell adhe-
sion. TAM infiltration was elevated in 58.8% of patients and corre-
lated significantly with PD-L1 expression (p = 0.02). Survival analysis
demonstrated a mean overall survival of 3 months, with high PD-L1
expression, elevated TAM density, and increased PD-1 expression asso-
ciated with shorter survival (p < 0.001). Patients expressing PD-L1
had a mean survival of 2.4 months compared to 4.1 months for those
without PD-L1 expression (p < 0.05). Similarly, high PD-1 expression
in inflammatory cells correlated with poorer outcomes (mean survival
of 2.5 months versus 4.5 months for low expression; p = 0.03).
Conclusion: The findings highlight the critical role of immune mark-
ers within the TME in ATC prognosis. The association of PD-L1,
PD-1, and TAM density with poor survival underscores the potential
of immunotherapeutic strategies. Further research is needed to validate
these biomarkers for guiding treatment approaches in ATC.

Funding: ICMR
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Background & Objectives: Oral squamous cell carcinoma (OSCC)
constitutes 90% of oral cavity cancers. Low survival rates show that cur-
rent staging and grading systems are not sufficient for prognostication.

Tumour microenvironment (TME) is shown to play a crucial role in
cancer biology. This study aims to investigate the impact of TME com-
ponents such as cancer-associated fibroblasts (CAF), tumour-infiltrating
lymphocytes (TILs), tumour budding (TB), desmoplastic reaction (DR),
tumour-stroma ratio (TSR) on prognosis and lymph node metastasis
(LNM) as well as their potential effect on tumour progression in OSCC.
Methods: H&E slides of 129 OSCC cases diagnosed between 2017-
2023 in Marmara University Hospital were histomorphologically
evaluated for TSR, TB, DR and TILs. CAF density was assessed using
a-SMA immunohistochemistry. Effect of each parameter on survival
and their association with LNM, stage and other adverse histologic
features were investigated statistically.

Results: Cases with high TB showed more aggressive features includ-
ing higher depth of invasion (DOI), perineural-lymphovascular inva-
sion, worst pattern of invasion, higher T stage and higher rates of LNM.
Higher CAF density, immature stroma and low TSR were associated
with higher TB, higher rates of LNM and other mentioned adverse
features. High TIL density was associated with antitumoral activity,
as they were linked to lower TB, lower DOI and lower rates of LNM.
In univariate analysis, high TB, high CAF density, immature stroma,
low TIL density and low TSR were associated with poor overall sur-
vival. In multivariate analysis, high TIL density in total tumour area
and high TSR were associated with better overall survival. High CAF
density and low TIL density were associated with worse progression-
free survival in univariate analysis, while in multivariate analysis, these
parameters did not show independent effects.

Conclusion: This study demonstrates that TME has a significant
impact on prognosis, LNM and tumour progression in OSCC. Further
research is needed to explore the prognostic value of related parameters
and their role in tumour progression.
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Background & Objectives: Oncocytic neoplasms of the salivary
gland are rare and include oncocytomas (O) and nodular oncocytic
hyperplasia (NOH). While these proliferations have traditionally been
considered benign, their molecular characteristics and classification
remain debated. This study aimed to characterize the histomolecular
features of oncocytic proliferations and investigate their potential as a
distinct pathological entity using transcriptomic analysis and immuno-
histochemical (IHC) markers.

Methods: A cohort of 23 cases of oncocytic proliferations, includ-
ing O, NOH, oncocytic neoplasms of uncertain malignant potential
(ONUMP), and NOH/O hybrid cases, was analysed. Immunohisto-
chemistry was performed for various markers, including CK7, p40,
p63, SOX10, PLAG1, HMGA2, PTGER3, and GLUL. Whole Exome
RNA sequencing and targeted transcriptomic profiling were conducted
to assess gene expression patterns and clustering among oncocytic
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lesions and other salivary gland tumours. Statistical analyses included
clustering methods and differential gene expression comparisons.
Results: Transcriptomic clustering revealed that oncocytic prolifera-
tions, including O, NOH, NOH/O, and ONUMP, formed a distinct
molecular group, separate from conventional salivary gland tumours.
Notably, GLUL (Glutamine Synthetase) was significantly underex-
pressed in oncocytic proliferations in comparison to conventional
salivary gland tumours. These findings suggest a shared molecular
signature among these lesions, distinct from other benign and malig-
nant oncocytic tumours.

Conclusion: This stu.dy identifies oncocytic proliferations as a unique
molecular entity, which we propose to name Low-Grade Oncocytic
Tumours (LGOT). The consistent low expression of GLUL provides
robust IHC markers to differentiate LGOT from other salivary gland
neoplasms. These findings support a refined classification of oncocytic
salivary gland lesions and have potential diagnostic implication. Fur-
ther validation in larger cohorts is required.
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The hidden threat: how occupational exposures drive inverted
sinonasal papilloma and may contribute to its malignant
transformation
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Background & Objectives: Inverted sinonasal papillomas (ISPs) are
benign epithelial tumours with a recognized potential for malignant
transformation into squamous cell carcinoma (ISP-SCC), occurring
in 2—7% of cases. While the mechanisms underlying this progression
remain unclear, occupational exposure to carcinogens has been pro-
posed as a contributing factor. This study investigates the association
between occupational exposure and both the development and malig-
nant transformation of ISPs using a multidimensional approach.
Methods: We conducted a retrospective analysis of 32 patients (22
with ISP and 10 with ISP-SCC), based on a standardized question-
naire from the Italian Register of Sino-Nasal Tumours. All samples
were analysed for p53 and p16 via immunohistochemistry, and for
high-risk and low-risk HPV using reverse-transcriptase real-time
PCR. Focus was placed on exposure to IARC Group 1 and 2A car-
cinogens. Hierarchical clustering (HC) using Gower distance and
complete linkage was performed, incorporating variables such as
smoking, gender, allergic rhinitis, septal deviation, turbinate hyper-
trophy, nasal spray use, and occupational/extra-occupational expo-
sures. HPV data were excluded from clustering due to the limited
sample size and low positivity rate. Malignant transformation was
evaluated in relation to cluster composition.

Results: In the ISP group (n=22), 68.2% were male, mean age 61.1
years, with lesions mainly in the nasal cavity and maxillary sinus.
Occupational exposure was present in 41%. The ISP-SCC group
(n=10) was 50% male, mean age 64.4 years, with 40% reporting
occupational exposure. HC identified three clusters. Cluster 1 (n=18)
had high smoking prevalence; Cluster 2 (n=7), composed entirely
of ISP-SCC cases, showed the highest occupational exposure and
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lowest smoking rates; Cluster 3 (n=7) had low exposure and high
nasal spray use.

Conclusion: All ISP-SCC cases grouped into the cluster with predomi-
nant occupational exposure, supporting a possible role of occupational
carcinogens in malignant transformation. Larger studies integrating
HPV data are warranted.
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Background & Objectives: The Milan System for Reporting Sali-
vary Gland Cytopathology (MSRSGC) standardizes the classification
of salivary gland fine-needle aspiration (FNA) samples. The newly
introduced WHO Reporting System for Head and Neck Cytopathology
consolidates categories to improve diagnostic utility, notably merg-
ing Non-Neoplastic (NN) and Benign Neoplasm (BN) into a single
"Benign" category. This study compares the risk of malignancy (ROM)
across categories in both systems using a large cohort of FNA samples.
Methods: We evaluated 2,218 salivary gland FNA samples collected at
the Institute Curie, Paris (1954-2022), with 1,356 having histological
follow-up. Samples were classified according to the MSRSGC (Non-
Diagnostic [ND], NN, Atypia of Undetermined Significance [AUS],
BN, Salivary Gland Neoplasm of Uncertain Malignant Potential
[SUMP], Suspicious for Malignancy [SM], Malignant [M]) and the
WHO system (Insufficient/Inadequate/Non-Diagnostic, Benign, Atypi-
cal, Neoplasm of Uncertain Malignant Potential [NUMP], SM, M).
ROM was calculated for each category, and diagnostic performance
metrics were assessed.

Results: In the MSRSGC, ROM was: ND 50% (n=2), NN 16.8%
(n=149), AUS 0% (no cases), BN 4.3% (n=514), SUMP 50% (n=2),
SM 56.1% (n=66), and M 98.2% (n=623). In the WHO system, ROM
was: Insufficient/Inadequate/Non-Diagnostic 50% (n=2), Benign
7.1% (n=663), Atypical 0% (no cases), NUMP 50% (n=2), SM 56.1%
(n=66), and M 98.2% (n=623). The WHO’s "Benign" category, com-
bining NN and BN, balanced the NN’s higher ROM (16.8%) and BN’s
lower ROM (4.3%) into 7.1%. In conclusive categories (MSRSGC 1I,
IVa, V, VI), the diagnostic metrics for both systems were: sensitivity
93.3%, specificity 93.9%, positive predictive value (PPV) 94.2%, and
negative predictive value (NPV) 92.9%.

Conclusion: Both systems effectively identify malignancy. The WHO
system’s merger of NN and BN into "Benign" streamlines reporting
and reduces variability, though it may mask clinically significant differ-
ences between non-neoplastic and benign neoplastic lesions.
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Background & Objectives: Previous studies suggest similar gene
expression patterns in lung carcinoma and squamous cell carcinoma
of the larynx and hypopharynx (LHSCC); however, the role of lung-
cancer-associated genes in the development of LHSCC from precancer-
ous lesions remains poorly understood.

Methods: We performed multiplex in situ hybridization, using
Human multi-tissue and cancer gene panel (Xenium, 10X Genomics)
consisting of 377 genes, including 63 lung-cancer-associated genes.
We first compared in situ expression of lung-cancer-associated genes
between normal mucosa and invasive carcinoma. We further com-
pared expression between different stages of LHSCC development.
We included biopsy samples from three patients with normal mucosa,
four patients with low-grade dysplasia, one patient with high-grade
dysplasia, one patient with carcinoma in situ and two patients with
invasive carcinoma.

Results: Totally, we observed 127 differentially expressed genes
between normal mucosa, dysplasia and LHSCC. Among them, 28
differentially expressed genes were lung-cancer-associated, including
well-known oncogenes (e.g. MDM?2 and MET), transcription factors
(e.g. EHF), cytokeratins (e.g. KRT7), glycoproteins (e.g. LAMP3,
PDPN), enzymes (e.g. PLCG2, CYP4B1), cytokines (e.g. CCL5,
CXCL2) and other immune response-related genes (e.g. MALL).
Interestingly, some of the genes have been described to be related to
nasopharyngeal carcinoma (e.g. SNTN, TSPAN19, UPK3B), but not
to other head and neck carcinomas. Two of the genes have not yet
been reported in head and neck carcinomas (SFTA2, EDNI).
Conclusion: Almost half of the analysed lung-cancer-associated genes
were differentially expressed in various stages of LHSCC development.
Our study confirms similarities in gene expression profiles between
lung carcinoma and LHSCC, suggesting similar pathogenesis between
the two cancer types.
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Background & Objectives: The classification of salivary gland
tumours (SGTs) was changed in 5th WHO blue book published
in 2024, mainly based on their molecular characteristics. I have
received 125 consultation cases of SGTs, and sometimes experi-
enced difficult cases. My aim is re-evaluation and re-diagnose of such
cases, based on recent evidence, according to 5th WHO blue book.
Methods: During 1998-2021, I experienced 125 consultation cases
of SGTs. Among such cases, I selected especially difficult or rare
8 cases and re-diagnosed them using additional immunostainings.

Results: Case 1 (53y/o. F. Parotid) was re-diagnosed cystic epi-
thelial-myoepithelial carcinoma (EMC) ex pleomorphic adenoma
(PA) from combined congenital dystrophic cyst and PA. Case 2
(81 y/o. M. Oral floor) was re-diagnosed sialadenoma papilliferum
from intraductal carcinoma. Case 3 (59 y/o. M. Parotid) was re-
diagnosed mucoacinar carcinoma ex PA with bone formation and
tumour-associated lymphoid proliferation (TALP) from mucoepi-
dermoid carcinoma with TALP. Case 4 (33 y/o. F. Parotid) was re-
diagnosed cystic EMC with bizarre cells from basal cell adenoma.
Case 5 (74 y/o. M. Parotid) was re-diagnosed striated duct adenoma
from so-called monomorphic adenoma, due to diffuse S-100 pro-
tein immunostaining. Case 6 (77 y/o. F. Sublingual) was mucinous
adenocarcinoma showing signet-ring cell feature. Case 7 (82 y/o.
M. Parotid & Lymph nodes) was re-diagnosed secretory carcinoma
with high-grade transformation (HGT) from acinic cell carcinoma
with HGT, due to S-100 protein, mammaglobin and MIB-1 immu-
nostaining. Case 8 (76 y/o. F. Upper Lip) was re-diagnosed mucinous

adenocarcinoma (previously termed as “papillary cystadenocarci-
noma”) from non-intestinal-type adenocarcinoma.

Conclusion: The diagnosis of SGTs is sometimes very difficult. Some
cases could be re-diagnosed using adequate surrogate markers against
their molecular characteristics, whereas others need the molecular
examinations for the exact diagnosis. As low-grade carcinomas were
especially misdiagnosed as benign tumours, careful observation and
exact examination are essential.
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Trem2-expressing multinucleated giant macrophages are a
biomarker of good prognosis in head and neck squamous cell
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Background & Objectives: Patients with head and neck squamous cell
carcinomas (HNSCC) often have poor outcomes; yet integrating novel
prognostic biomarkers into clinical practice is challenging. Alongside
conventional tumour-associated macrophages (TAM), a proportion of
HNSCC patients contains large macrophages termed multinucleated
giant cells (MGC). These MGC are performing a foreign body reac-
tion against extracellular keratin produced by carcinomatous cells.
While MGC presence is well documented in keratinizing SCC, their
biology is not well understood and studies suggest varying impact of
MGC on patient survival. Thus, we investigated their potential pron-
ostic impact in HNSCC. Additionally, we designed a deep-learning
method to automate MGC quantification and we employed spatial
transcriptomic and proteomic approaches to explore their related
tumour-microenvironment.

Methods: We had access to two cohorts of HNSCC patients from The
Cancer Genome Atlas (TCGA, n=110 patients) and Gustave Roussy
(GR, n=284 patients). We quantified the number of MGC per mm? of
tumour creating an MGC density biomarker. Then, we developed a
deep-learning algorithm to automatically quantify the number of MGC
and the number of tumour cells, and computed the automatic MGC
biomarker as the MGC-to-tumour-cells ratio. The model was trained on
TCGA and validated on GR cohort. Finally, we performed spatial tran-
scriptomic (Visium) and proteomic (CosMx) analyses on tumour slides.
Results: Here, we report that the presence of MGC in HNSCC, associ-
ates with longer Overall Survival (OS) and Progression Free Interval
(PFI). The automatic biomarker was also associated with longer OS and
PFI. With spatial-omics approaches we observed an increase in central
memory CD4 T cells and a decreased in regulatory T cells. We identi-
fied an MGC-specific RNA signature resembling to TREM2-expressing
mononuclear TAM, which cluster in keratin-induced granulomas.
Conclusion: Herein, we observed that MGC density associates with
a good prognosis in HNSCC patients and we described their related
tumour-microenvironment, paving the way for more personalized
therapies.

Funding: Programme de Recherche Translationnelle en Cancérologie
2022 Institut National du Cancer PRT-K 2022. Prix Fonds Recherche
2021 de la Société Frangaise de Pathologie
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OFP-10-013

Pathological predictors of recurrence in oral squamous cell carci-
noma: analysis of 1,365 cases from a high-prevalence region

M. Shah!, A. Patil', N. Mittal', S. Rane', K. Rabade', M. Bal'

!Tata Memorial Hospital, Mumbai, Department of Pathology, Mumbai,
India

Background & Objectives: This study aims to evaluate the patho-
logical factors predicting recurrence in oral squamous cell carcinoma
(OSCC) and to propose a practical scoring system for risk stratification
based on key clinicopathological parameters.

Methods: A retrospective cohort analysis was performed on 1,365 con-
secutive OSCC patients who underwent surgical resection at our tertiary-
care oncology centre from January to December 2019. Clinicopathologic
parameters were correlated with recurrence and survival outcomes. The
statistical analysis included 836 treatment-naive patients who completed
therapy and had either adverse events or a minimum follow-up of one year.
Survival analysis utilized Kaplan-Meier and log-rank tests, while multi-
variate predictors were assessed via multiple logistic regression. Optimal
cut-offs for tumour size, tumour thickness, and depth of invasion (DOI)
were determined through Receiver Operating Characteristic analysis.
Results: The cohort had a mean age of 53 years, with a male-to-female
ratio of 5.7:1. Buccal mucosa (45.8%) was the most common tumour
site. The mean tumour size was 3.29 cm, and mean DOI was 10.6
mm. Perineural and lymphovascular invasions were noted in 28.3%
and 3% of cases, respectively. The most frequent worst pattern of inva-
sion (WPOI) was pattern 4 (73.7%). Lymph node metastases occurred
in 52.9% of patients, with extranodal extension present in 60.3% of
these cases. Recurrences occurred locoregionally in 18.6% of cases,
and distant metastases developed in 6.1%. Multivariate analysis iden-
tified lymph node metastasis (HR=1.8, p<0.001), WPOI 5 (HR=1.7,
p=0.004), and DOI >10 mm (HR=1.69, p<0.001) as significant inde-
pendent predictors of recurrence. A scoring system derived from haz-
ard ratios (scores ranging from 0 to 4) effectively categorized patients
into low, intermediate, and high-risk groups.

Conclusion: Lymph node metastasis, DOI >10 mm, and WPOI 5
significantly predict OSCC recurrence. This risk stratification scoring
system can guide oncologists in patient management and follow-up.

OFP-10-014

A comparison of molecular genetic features of primary and recur-
rent sinonasal intestinal type adenocarcinoma

C. Taverna'?, M.C. Cubides-Cérdoba’, M. Hermsen*, I. Dallan’, A.
Franchi®, J.L. Llorente>

'Local Hospital San Giacomo, Pathology Unit, Novi Ligure, Italy,
2University of Eastern Piedmont "Amedeo Avogadro" UNIUPO,
Department of Health Sciences, Novara, Italy, 3Hospital Universitario
Central de Asturias, Otolaryngology, Oviedo, Spain, “Health Research
Institute of the Principality of Asturias, Head and Neck Oncology,
Oviedo, Spain, >University Hospital of Pisa, Skull Base Surgery Unit,
Pisa, Italy, 6Univcrsity of Pisa, Translational Research, Pisa, Italy

Background & Objectives: Intestinal-type sinonasal adenocarcinoma
(ITAC) arises predominantly in the ethmoid sinus of male patients with
occupational exposure to wood and leather dust. ITACs carry a poor
prognosis with local recurrences as the main cause of death. Recur-
rent tumours can arise several years after primary treatment and with a
different histological subtype. We performed whole exome sequencing
(WES) on pairs of primary and recurrent tumours to investigate if the
recurrences are clonal with primary tumours or if they could in fact be
second primary tumours.

Methods: Paraffin embedded primary and recurrent tumour samples
of 16 cases were collected and DNA was successfully extracted in
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15 cases. Relapse time between primary and first recurrence ranged
from 1 to 13 years.

Results: WES was successful in 12 primary and all 15 recurrent
tumours. Pairwise comparison showed clonal gene mutations in all
12 pairs. Shared mutations included TP53 (4 cases), APC (3 cases),
MAPK pathway genes NF1 and KRAS (each 1 case) and PI3K pathway
gene MTOR (1 case) and have been described previously in ITAC. In
addition, we found tumour pairs with not yet reported mutations in
DNA repair pathway gene FANCD2 (2 cases) and DNMT3B (1 case),
and SWI/SNF pathway genes SMARCD1, ARID1A and EZH1 (each 1
case). We also found TP53 and ARID1A mutations unique to the recur-
rence in 2 instances. Two mutations occurred in the primary tumour
only, affecting TP53 and NF1 (each 1 case).

Conclusion: Recurrent ITACs are clonal with corresponding primary
tumours, also in cases with a long relapse-free time, and should not be
considered second primary tumours. In this relatively small series, two-
thirds of ITAC harboured actionable mutations in primary tumour that
were retained in recurrences. This indicates that personalized treatment
of recurrent ITAC may be based on actionable mutations observed in the
primary tumour.

OFP-10-015

Molecular characterization of epithelial-myoepithelial carcinoma:
insights from mutation and transcriptomic profiling

Z. Alsugair]*z, A. Champagnacz, F. Descotes', J. Lopezl, M. Fieux!,
P. Philouse?, P. Ceruse’, B. Thamphyaz, D. Pissaloux?, F. Tirode?, N.
Benzerdjeb'

1Groupment Hospitalier Lyon Sud, Lyon, France, 2Centre Leon Berard,
Lyon, France, 3Hopital Croix Russe, Lyon, France

Background & Objectives: Epithelial-myoepithelial carcinoma
(EMC) is a rare malignancy of the salivary glands, representing less
than 1% of all epithelial salivary gland tumours. It is characterized
by a biphasic arrangement of inner ductal epithelial cells and outer
clear myoepithelial cells. Advances in molecular pathology have
identified specific genetic alterations in salivary gland tumours, with
HRAS hotspot mutations being frequently associated with EMC.
This study aimed to analyse the molecular characteristics of EMC
and compare its genetic profile to other head and neck tumours with
RAS mutations.

Methods: A retrospective analysis of EMC cases was conducted using
histological, immunohistochemical, and transcriptomic approaches.
Cases were selected from the archives of Lyon Sud University Hos-
pital and Centre Léon Bérard. Whole-exome RNA sequencing was
performed on 14 EMC cases and a comparative cohort of various sali-
vary gland neoplasms. Immunohistochemistry was conducted to assess
epithelial and myoepithelial markers. Statistical analyses included dif-
ferential gene expression and clustering methodologies to establish
molecular relationships among tumours.

Results: The study included 14 EMC cases, with a mean patient
age of 74.5 years. The majority were located in the parotid gland.
HRAS mutations were identified in 8 cases, predominantly HRAS
Q61R. Other genetic alterations included STAT5B, NOTCH1, and
PIK3CA mutations. Gene fusions, such as HMGA2::WIF1, were
detected in two cases. Transcriptomic analysis showed EMC clus-
tering closely with basal cell adenoma and separated to pleomor-
phic adenoma.

Conclusion: EMC exhibits a distinct molecular profile with frequent
HRAS mutations and transcriptomic similarities to basal cell adenoma.
The findings suggest that EMC shares genetic pathways with other
salivary gland neoplasms, highlighting HRAS as a potential diagnostic
marker. Further research is warranted to explore the clinical implica-
tions of these molecular alterations.
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OFP-11-001

Large language model-expert concordance in IgA nephropathy
scoring using Oxford classification

S.Colak!, K. Yilmaz!, E.A. Saglam', M. Uner!

"Hacettepe University Faculty of Medicine, Department of Pathology,
Ankara, Turkey

Background & Objectives: Large language models (LLMs) are
increasingly used to support histopathological evaluation. However,
the degree to which LLM-derived scores align with human assessments
in complex pathological conditions remains uncertain. In this study, we
used ChatGPT-40, an LLM developed by OpenAl, to generate lesion
scores for cases of IgA nephropathy. Given the clinical importance
of consistent and accurate lesion scoring, evaluating the concordance
between LLM output and expert interpretation is essential. This study
aimed to assess the agreement between LLM-generated scores, expert-
revised scores, and original pathology reports based on Oxford clas-
sification parameters.

Methods: A total of 127 kidney biopsy reports were scored by Chat-
GPT-40, a revising expert pathologist, and according to the original
report. Each case was assessed using five Oxford parameters: M, E, and
S (scored as O or 1), and T and C (scored as 0 to 2). Cases with complete
scores across all three sources (n = 105) were included in the final anal-
ysis. Agreement between sources was evaluated using Cohen’s Kappa,
Spearman correlation, Wilcoxon signed-rank tests, and Friedman’s test.
Results: ChatGPT-40 and revised expert scores showed near-perfect
agreement (Cohen’s Kappa = 0.970; Spearman Rho = 1.000; Wilcoxon
p = 0.7855). Agreement between ChatGPT-40 and original reports was
lower (Kappa = 0.799), as was agreement between revised and origi-
nal scores (Kappa = 0.819). Friedman’s test indicated a statistically
significant difference across the three sources (x? = 6.71, p = 0.035).
Conclusion: ChatGPT-40 demonstrated high concordance with expert-
reviewed scoring, suggesting that LLMs may aid in identifying incon-
sistencies in original pathology reports. These findings highlight the
potential of LLMs as tools for quality control and decision support in
renal pathology. While not a replacement for human judgment, LLMs
show promise as reliable adjuncts to improve scoring consistency. Fur-
ther validation in broader diagnostic workflows is needed.

OFP-.11-002

Two classifications, one disease: Oxford and Banff reveal distinct
IgA nephropathy profiles in children and adults

M. Zivoti¢', D. Milivojevi¢!, M. Peci¢', G. Nikoli¢!, A. Mioljevi¢!,
J. Filipovi¢!, V. Brkovi¢?, M. Barali¢?, M. Radovié?, S. Radojevié
Skodri¢!

nstitute of Pathology, Faculty of Medicine, University of Belgrade,
Belgrade, Serbia, *Clinic for Nephrology, University Clinical Centre of
Serbia, Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Background & Objectives: IgA nephropathy is the most common
primary glomerulonephritis, diagnosed through kidney biopsy. The
Oxford classification describes histological lesions in native kidneys,
while the Banff classification is used in transplant pathology but pro-
vides additional insight into inflammatory and vascular changes. The
aim was to compare Oxford and Banff classification parameters in pae-
diatric and adult patients, in light of differing therapeutic strategies.
Methods: This retrospective study included 253 patients with biopsy-
proven IgA nephropathy: 105 paediatric and 148 adult. Clinical data
(haematuria, proteinuria, renal function, comorbidities) and histo-
logical parameters (glomerular, tubulointerstitial, vascular changes)
assessed by Oxford and Banff classifications were compared across
age groups.

Results: Paediatric patients more frequently had macroscopic haema-
turia and IgA vasculitis symptoms (p<0.001), while adults had signifi-
cantly worse renal function (higher urea/creatinine, lower GFR) and
frequently suffered from hypertension and diabetes. According to the
Oxford classification, adults had more chronic glomerular (p=0.005)
and tubulointerstitial lesions (p<0.001). The Banff classification
revealed a higher frequency of both acute inflammatory (t, i, i-IFTA,
ti) and chronic (ct, ci) interstitial lesions, as well as vascular changes
(cv, ah, aah) in adults (p<0.05).

Conclusion: Oxford and Banff classifications reveal significantly more
chronic and inflammatory changes in adults. The combined use of both
scoring systems can enhance diagnostic precision and guide individu-
alized management in IgA nephropathy. These findings highlight the
need for age-tailored therapeutic strategies. The Banff classification
adds value in detecting acute inflammation in native kidneys and may
improve risk stratification and long-term prognosis.

OFP-11-003

MicroRNA-371~373 cluster is released in testicular germ cell
tumours via extracellular vesicles

I Lobol, N.T. Tavares, C. Lourengoz, V. Constancio?, F. Fernandes-
Pontes?, R. Silva-Santos', 1. Braga3, J. Mauricio®, R. Henrique', A.
Bagrodias, C. Jer6nimo?

!Portuguese Oncology Institute of Porto (IPO Porto), Pathology, Porto,
Portugal, >Portuguese Oncology Institute of Porto (IPO Porto), Cancer
Biology and Epigenetics Group, Porto, Portugal, *Portuguese Oncology
Institute of Porto (IPO Porto), Urology, Porto, Portugal, “Portuguese
Oncology Institute of Porto (IPO Porto), Medical Oncology, Porto,
Portugal, SUniversity of California San Diego, Urology, San Diego,
California, USA

Background & Objectives: Extracellular vesicles (EVs) are mem-
brane-derived particles with important roles in cell communication.
EV-derived microRNAs (miRNAs) have been considered potential
cancer biomarkers. The miR-371~373 cluster has been proposed as
a biomarker of testicular germ cell tumours (TGCTs), but to date it
is unknown if they are carried in EVs. We aimed to isolate EVs from
different TGCT sample types (cell lines, tissue and plasma), and assess
the presence of the miR-371~373 cluster.

Methods: A total of 9 TGCT cell lines, 12 patient-derived tissue
explants (tumour and normal testicular parenchyma), and matched
plasma samples were used. Healthy blood donor plasma samples were
used as controls. Conditioned media were retrieved after cells and
tissues were cultured in medium. EVs were isolated by a differential
ultracentrifugation protocol, divided into two populations (large EVs
(IEV) and small EVs (sEV)), and characterized according to MISEV
guidelines, including western blot, nanoparticle tracking assay and
electron microscopy. EV-RNA was extracted and miR-371a-3p, 372-
3p and 373-3p were tested by RT-qPCR for all sample types.

Results: EV-miRNA levels derived from cell lines paralleled the cells
inner total RNA, corroborating our hypothesis that these miRNAs are
secreted into EVs. We successfully isolated and characterized EVs
from conditioned media in culture with TGCT fresh tissue (tumour and
normal parenchyma) and from matched plasma samples. Tumour tis-
sues released significantly higher number of particles into the medium
when compared to normal tissue, both for IEV and sEV. MiR-371a-3p
levels for tumour-derived EVs were significantly higher than in normal
tissue/healthy blood donors-derived EVs, both in tissue and plasma.
Upon differentiation of NT2 cells with ATRA, both cellular and EV-
derived miR-371~373 cluster were downregulated, recapitulating the
observations in teratoma tissues.

Conclusion: A significant part of the circulating miR-371~373 cluster
is transported in EVs. This protected secretion mechanism highlights
the relevance of this miRNA cluster in TGCTs biology.
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OFP-11-004

The clinical utility of immunohistochemistry for GPNMB and
SOXO9 in the differential diagnosis of renal neoplasia with onco-
cytic features

S. Gupta', J. Cheville'

'Mayo Clinic, Department of Laboratory Medicine and Pathology,
Rochester, USA

Background & Objectives: In addition to oncocytoma (Onc) and
chromophobe renal cell carcinoma (chRCC), the current WHO clas-
sification includes a category of other oncocytic tumours of the kidney.
Many of these entities have overlapping morphologic and immunophe-
notypic features. Herein, we evaluated the clinical utility of immuno-
histochemistry (IHC)-based markers, including GPNMB and SOX9,
to reliably separate these tumours.

Methods: THC was performed on whole slide sections of representa-
tive cases of Onc (n=14), chRCC (n=14), (MTOR/TSC1/2-mutated)
low grade oncocytic tumour (LOT; n=13) and eosinophilic vacuolated
tumour (EVT; n=5), and FLCN-mutated tumours (FMT; n=39). The
IHC panel included CD117, CK7, LICAM, GPNMB, and SOX9. In
addition, IHC for cathepsin K was performed in a subset of cases (EVT,
n=5; FMT, n=38). I[HC results were quantified using H-scores (product
of intensity of staining and percentage of positive cells, range: 0-300).
Results: IHC for CD117 and CK7 had expected results: CD117+4/
CK7- for all ONC and EVT, CD117+/CK7+ for all chRCC, and
a CD117-/CK7+ immunophenotype for all LOT. In contrast, FMT
showed low expression of CD117 and scattered positivity for CK7
(H-scores of 17 and 65, respectively). With regards to other tradi-
tional markers, L1CAM lacked expression in Onc, chRCC and EVT
in contrast to LOT and FMT (mean H-scores of 257 and 184, respec-
tively). With regards to newer markers, GPNMB showed absence of
staining in Onc, and higher expression in the rest (mean H-scores,
chRCC: 171, LOT: 130, EVT: 230, FMT: 265), while SOX9 showed
absence of staining in Onc, LOT and EVT, variable positivity in
chRCC (mean H-score: 80), and frequent positivity in FMT (mean
H-score: 211).

Conclusion: Our results suggest that IHC for markers such as GPNMB
(negative in Onc) and SOX9 (variable and diffuse positivity in chRCC
and FMT) may complement traditional markers such as CD117, CK7,
LICAM and cathepsin K in the differential diagnosis of oncocytic
renal neoplasia.

OFP-11-005

Nested urothelial carcinoma: a rare subtype needs an optimized
treatment approach - a multicentre retrospective study

M. Barellal, A. PolymeropoulosZ, P. Ambrosini®, M. Maruzzo®, F.A.
Mistretta’, P. Gontero®, R. Hurle’, 1. Pozzo®, F. Soria®, A. Rametta’,
A. Quistinis, G. La Croce®, A. Di Marco®, R. Contieri’, G. Musi’, D.
D’Andrea’, S. Mancon’, S. Nazzani'?, M. Catanzaro'’, G. Procopio3,
R. Miceli?, N. Nicolai®, B. Paolini!, P. Giannatempo?, M. Milione'
'Fondazione IRCCS Istituto Nazionale dei Tumori, Department of
Diagnostic Innovation, Pathology Unit 1, Milan, Italy, 2Fondazione
IRCCS Istituto Nazionale dei Tumori, Department of Bioinformatics
and Biostatistics, Milan, Italy, 3Fondazione IRCCS Istituto Nazionale
dei Tumori, Department of Genito-Urology Oncology, Milan, Italy,
“Istituto Oncologico Veneto (I0V), Department of Oncology, Padua,
Italy, ’Istituto Europeo di Oncologia (IEO), Department of Urology,
Milan, Italy, 6AUO Citta della Salute e della Scienza, Ospedale Moli-
nette, Department of Urology, Turin, Italy, “Istituto Clinico Humanitas,
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Department of Urology, Milan, Italy, SASST Papa Giovanni XXIII
Hospital, Urology Department, Bergamo, Italy, Medical University,
Department of Urology, Vienna, Austria, 19Fondazione IRCCS Istituto
Nazionale dei Tumori, Department of Urology, Milan, Italy

Background & Objectives: Nested urothelial carcinoma (N-UC)
is a challenge for diagnosis and optimal treatment strategy. This
multicentre study aims at evaluating prognostic endpoints according
to disease extent [non-muscle invasive (NMIBC) and muscle inva-
sive (MIBC)], presentation and treatment [Bacillus Calmette-Guérin
(BCGQG), radical cystectomy (RC) and chemotherapy (CT)].
Methods: Data were collected from 61 patients with N-UC across 5
centres over a 10-year period (2013-2023). Patients were stratified
according to time of nested-subtype diagnosis (onset vs recurrence),
disease extent (NMIBC vs MIBC) and initial treatment (BCG+RC vs
RC only vs RC+CT). Kaplan-Meier analysis was used to assess median
progression free survival (mPFS) and median overall survival (mOS).
Results: 15 NMIBC and 26 MIBC were identified, with a median
follow-up of 30.6 months. Of the 15 NMIBC, 80% received initial
BCG. Patients with N-UC at onset had worse mPFS and mOS [99.6
months (95% CI: 55.2-NR) and 107.3 months (95% CI: 71.6-NR)
respectively], than those with N-UC at recurrence [mPFS of NR
(95% CI: 42.1-NR) and mOS of 138.4 (95% CI: 51.7-NR)]. Accord-
ing to treatment, the best mPFS and mOS were recorded among
patients receiving RC+CT [mPFS = 99.6 months (95% CI: 55.2-NR)
and mOS = 107.3 months (95% CI: 107.3-NR)]. Those receiving
BCG followed by RC had a mPFS of 84.2 months (95% CI: 68.1-NR)
and mOS of 85.9 months (95% CI: 71.6-NR), while those undergo-
ing RC alone apparently had the worse mPFS (42.1 months, 95%
CI: 42.1-NR) and mOS (51.7 months, 95% CI: 14.7.1-NR). None of
these differences were statistically significant.

Conclusion: This study represents the largest case series of nested
urothelial carcinoma. It suggests limited benefit from BCG treatment
and most of NMIBC lastly need CT. Diagnosis at recurrence and com-
bination of RC and CT tend to better survivals. Further analyses are
ongoing to expand case number and evaluate pathologic features.

OFP-11-006

An audit of correlation between tumour size and renal sinus inva-
sion in renal cell carcinoma

A.McMullin', T. Crotty', N. Swan'

ISt. Vincent’s University Hospital, Department of Pathology, Dublin,
Ireland

Background & Objectives: Renal sinus invasion (RSI) is an important
prognostic indicator in renal cell carcinoma (RCC), which upstages a
tumour to pT3a and influences treatment decisions, including eligibility
for immunotherapy. RCCs measuring >7cm have RSI in >90% of cases.
This audit aimed to assess the correlation between tumour size, pres-
ence of RSI, and sinus sampling in RCC specimens at our centre.
Methods: A retrospective search of the laboratory information system
for nephrectomy specimens containing carcinoma examined over a
58-month period was performed. Pathological data collected included
histological subtype, tumour size, ISUP grade, and pTNM stage includ-
ing RSI status (macroscopic and microscopic).

We used the ‘Invasive Carcinoma of Renal Tubular Origin Histopathol-
ogy Reporting Guide, 1st edition (2017). International Collaboration
on Cancer Reporting; Sydney, Australia’ as our standard.

Results: e 130 cases were identified, with 43% of tumours measuring
>7cm and RSI present in 62%.

® 69% of clear cell RCCs >7cm had RSI.

® 63% of tumours were pT3a or higher, with RSI present in 63.4% of
these.

® 48% of high-grade RCCs (ISUP 3/4) had RSI versus 29% in low-
grade RCCs (ISUP 1/2).
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e Macroscopic and microscopic assessment of RSI was discordant in
16% of cases.

® 31% of specimens did not have any blocks labelled as renal sinus,
with the terms renal hilum or

pelvis used in 73% of these cases.

o The median number of blocks of renal sinus taken was 1.
Conclusion: The detection of RSI in our audit was 21% lower than the
expected standard, with undersampling of the renal sinus and underesti-
mation of macroscopic features likely significant factors. Our results high-
light several key areas for improvement, including meticulous macroscopic
examination and appropriate renal sinus sampling in tumours >7cm.
Frequent mislabelling of blocks demonstrates the need for differentia-
tion of these terms in guidelines.

Inconsistency in the macroscopic assessment of RSI underscores the
need for experienced macroscopic examiners.

OFP-11-007

B-cell antitumor immunity: prognostic role in penile squamous
cell carcinoma

L Hrudka', N. Zavillova!, M. Kendall Barti?, Z. Prouzova', D. Capka3,
P. Waldauf*, R. Matg&j>

"University Hospital Kralovské Vinohrady, 3rd Faculty of Medicine,
Charles University, Department of Pathology, Prague, Czech Republic,
General University Hospital, 1st Faculty of Medicine, Charles Uni-
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sity Hospital Kralovské Vinohrady, 3rd Faculty of Medicine, Charles
University, Department of Urology, Prague, Czech Republic, “Univer-
sity Hospital Kralovské Vinohrady, 3rd Faculty of Medicine, Charles
University, Department of Anaesthesia and Intensive Care Medicine,
Prague, Czech Republic, *Thomayer University Hospital, 3rd Faculty
of Medicine, Charles University, Department of Pathology and Molec-
ular Medicine, Prague, Czech Republic

Background & Objectives: Penile squamous cell carcinoma (pSCC)
displays the worst prognosis among male genital tumours, and is char-
acterized by slowly increasing incidence and stagnant mortality. Sev-
eral prognostic markers have been recently identified, including tumour
infiltrating lymphocytes (TILs), mostly focusing on T-cells. The prog-
nostic role of B-cells has not yet been sufficiently described in pSCC.
Methods: 152 cases of invasive pSCC with available FFPE tumour tis-
sue were analysed. Whole tissue sections have been examined immuno-
histochemically for p53, CD20, CD138. The cohort was classified into
p53 mutated (overexpression+negative) vs. wild type. B-cell immu-
noscore (B-IS) divided the cohort based on the expression of the two
B-cell/plasma cell markers (CD20 and CD138) counted separately in
tumour centre and tumour invasion front per mm2; into the high/low
status using the median value of each of the four categories. The B-IS
distinguishes five groups: the cases with high status in all four catego-
ries belong to B-IS 4, the cases with low status in all belong to B-IS 0.
Cox regression and Pearson’s chi squared test were used.

Results: The patients with pSCC displaying low B-IS (0-1, n=51)
showed significantly worse overall survival (OS) compared to those
with high B-IS (2-4, n=101): HR=1.89, 95%ClIs 1.18-3.03, p=0.009).
Similarly, shorter OS was found in tumours with low CD20+cells
in tumour centre (HR=1.67, 95%CIs 1.04-2.7, p=0.033) and low
CD20+-cells in tumour invasion front (HR=1.69, 95%ClIs 1.05-2.7,
p=0.029). Of note, high B-IS was strongly associated with a mutated
p53 profile (OR=4.76, 95%ClIs 1.32-25, p=0.011). High CD20+ cells
in invasion front were associated with histological grade 3 (OR=2.44,
95%ClIs 1.15-5.26, p=0.015).

Conclusion: High number of tumour infiltrating B-cells is a favour-
able prognostic marker in pSCC, but displayed unexpected association
with mutated p53, which is known as a key detrimental prognosticator.
Deeper discussion and research to elucidate the role of p53 in B-cell
mediated antitumor immunity are warranted.

Funding: Czech Health Research Agency, NU21J-03-00019
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BK polyomavirus (BKPyV)-associated urothelial carcinoma in
renal and non-renal transplant recipients: a clinicopathological
and molecular study

I Schmitz!, A. Schwarz?, S. Silling3, V. di Cristanziano®, U. Lehmann®,
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(MHH), Hannover, Germany, >University Hospital Schleswig-Holstein,
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Products, University Hospital Ulm, Ulm, Germany

Background & Objectives: Urothelial carcinoma expressing BK poly-
omavirus (BKPyV) Large-T antigen (LTag) may represent a distinct
tumour entity in transplant recipients. We aimed to identify yet unknown
cases and to assess how patients with BK virus nephropathy (BKVN)
after non-renal organ transplantation and those with BKPyV-positive
urothelial carcinoma differ from renal transplant patients with BKVN.
Methods: We searched the pathology archives of Hannover Medical
School over a 20-year period for cases of BKVN and BKPyV-associ-
ated urothelial tumours, including patients after solid organ and stem
cell transplantation. Identified cases were morphologically re-evaluated
and underwent SV40-LTag immunohistochemistry. The clinical course
of BKVN patients was analysed retrospectively. Viral isolates from
tumour samples were genotyped and sequenced.

Results: 14 of 42 urothelial carcinomas in transplant recipients were
SV40-LTag positive by immunohistochemistry. These occurred equally
in renal and non-renal transplant patients. SV40-LTag-positive cases
were significantly associated with previous BKV infection (p=0.021),
tacrolimus-based immunosuppression (p=0.001), and the micro-
papillary variant (p=0.0002). All 10 successfully amplified isolates
belonged to the predominant European genotype Ib-2. Sequencing of
BKPyV genomes isolated from tumours showed rearrangements in
regulatory elements, including duplications and deletions, particularly
in the non-coding control region (NCCR).

Conclusion: BKPyV-associated urothelial carcinoma affects both renal
and non-renal transplant recipients. Previous BKVN and tacrolimus
therapy are potential risk factors. Early post-transplant BKPyV replica-
tion may represent a necessary prerequisite for later tumorigenesis. The
observed restructuring of the NCCR may be associated with increased
pathogenicity.

OFP-11-009

Comparison of the two urinary markers Bladder EpiCheck and
Xpert BC Monitor in the follow-up of 648 patients with non-muscle
invasive bladder cancer

B. Barioglio', M. Brunelli?, E. Trenti®, S. Gobbo®, A. Eccher*, E.
Hanspeter], C. Mian'

"Hospital of Bozen, Department of Pathology, Bozen, Italy, ZUniversity
of Verona, Department of Pathology, Verona, Italy, *Hospital of Bozen,
Department of Urology, Bozen, Italy, “University of Modena and Reg-
gio Emilia, Department of Pathology, Modena, Italy

Background & Objectives: The surveillance of patients diagnosed with
non-muscle invasive bladder cancer (NMIBC) relies mainly on cystos-
copy and cytology. At the Hospital of Bozen two urinary markers based
on real-time polymerase chain reaction (PCR) are routinely analysed
alongside: Bladder EpiCheck Test, based on DNA methylation altera-
tions associated with bladder carcinoma (BC), and Xpert BC Monitor,
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which measures the levels of five target mRNAs. The aim of this study
is to confirm the diagnostic accuracy of these urinary markers and to
compare them with each other and with urinary cytology and/or histol-
ogy in the same cohort of patients undergoing follow-up for NMIBC.
Methods: The 648 patients enrolled in this prospective study (for a
total of 1900 samples) were tested with urinary cytology, cystoscopy,
Bladder EpiCheck and Xpert BC Monitor. Suspicious lesions were
biopsied or removed transurethrally, and the samples were reported
according to the TNM classification of bladder cancer.

Results: 200 samples were excluded due to invalid values. Of the
remaining 1700, 158 showed a recurrence of NMIBC, specifically 106
LG NMIBC and 52 HG NMIBC. The other 1542 cases were negative
on cystoscopy and/or histology. The overall sensitivity of cytology was
25.3%. Based on tumour grade, it was 8.4% for LG tumours and 59.6%
for HG tumours. Running both tests and considering a result positive
if either test was positive, Bladder EpiCheck and Xpert BC Monitor
together identified 78.4% of tumours (124/158), 71.6% of LG tumours,
and 92.3% of HG tumours.

Conclusion: Xpert BC Monitor and Bladder EpiCheck achieved excel-
lent results. The negative predictive value (NPV) was higher than that
of cytology, especially when used together (97%). Their sensitivity was
significantly higher than that of cytology in both tumour groups, LG
and HG. Together they identified 92.3% of HG tumours. Their specific-
ity was high, but it did not reach the one of cytology.

OFP-11-010

ADAR2, Androgen Receptor (AR), and PD-L1 expression in papil-
lary urothelial carcinoma: implications for prognosis and therapy
L. nggl, V. Fiorentino!, V. Zuccala!, C. Pizzimenti®, M. Franchina',
E. Germana', G. Ricciardi', P. Tralongol, F. Pierconti’, A. leni', G.
Fadda!, G. Tuccari', M. Martini!

1University of Messina, Messina, Italy, 2Papardo Hospital, Messina,
Italy, *Fondazione Policlinico Universitario Agostino Gemelli IRCCS,
Rome, Italy

Background & Objectives: Bacillus Calmette-Guérin (BCG) is stand-
ard therapy for urothelial carcinoma in situ. Emerging evidence sug-
gests roles for Androgen Receptor (AR), Adenosine Deaminase Acting
on RNA 2 (ADAR2), and Programmed Death Ligand 1 (PD-L1) in
urothelial carcinoma, with modulation of the tumour microenviron-
ment. This study aimed to investigate these markers in papillary urothe-
lial carcinoma, correlating their expression with clinicopathological
features and patient outcomes.

Methods: A retrospective, multi-institutional study was done analysing
128 patients with papillary urothelial carcinoma. Seventy-seven had
low-grade papillary urothelial carcinomas (all Ta), and 51 high-grade
papillary urothelial carcinomas (11 Ta and 40 T1). Immunohistochem-
istry was performed on tissue sections to assess AR, ADAR2, PD-L1
expression, and tumour-infiltrating lymphocytes (TILs, CD4/CD8
ratio). Receiver operating characteristic (ROC) curve analysis deter-
mined optimal cutoffs for high and low expression. Statistical analyses
examined associations between marker expression, clinicopathological
parameters, and recurrence-free survival (RFS).

Results: All 77 low grade papillary urothelial carcinomas presented
low AR/high ADAR?2 levels. Of the 51 high-grade papillary carcino-
mas, 25/40 T1 cases and 1/11 Ta cases showed high AR/low ADAR2
levels. High AR expression correlated with lower ADAR?2 expression
(P < .0001), higher PD-L1 expression (P < .0001) and higher CD4/
CDS ratio (P <.0001). Patients with low AR, high ADAR?2, and low
PD-L1 expression, had better RFS (P <0.0001). Additionally, miR-
200a-3p and INF-y were significantly higher in tumours with low AR/
high ADAR?2 expression.

Conclusion: This study shows that AR, ADAR2, and PD-L1 expres-
sion are significantly associated and are prognostic indicators in papil-
lary urothelial carcinoma.
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Stroma AReactive Invasion Front Areas (SARIFA) - a promising
prognostic biomarker in muscle-invasive urothelial bladder cancer
S. Bertz-Kalinka!, N. Reitsam?, B. Grosser?, A. Hartmann', B. Mirk1?,
M. Eckstein'

nstitute of Pathology, University Hospital Erlangen, Friedrich-Alex-
ander-Universitdt Erlangen-Niirnberg (FAU), Erlangen, Germany,
ZPathology, Faculty of Medicine, University of Augsburg, Augsburg,
Germany

Background & Objectives: SARIFA (Stroma AReactive Invasion
Front Areas) describes an entity-independent histopathological bio-
marker with prognostic and possibly predictive relevance. It is assumed
that direct contact between tumour cells and adipocytes leads to activa-
tion of the tumour’s lipid metabolism, providing the tumour cell with
significant survival advantages. The prognostic relevance of SARIFA
has previously been described in gastrointestinal and prostatic ade-
nocarcinomas. This study investigates the relevance of SARIFA in
muscle-invasive urothelial carcinomas (miUC) of the urinary bladder.
Methods: SARIFA is defined as >5 tumour cells in direct contact with
at least one adipocyte. A single focus is sufficient for classification as
SARIFA-positive. The total cohort included samples from 559 miUC
patients who underwent radical surgery with curative intent. Cases with
poor scan quality or unclear results despite discussion between three
pathologists were excluded (n=33).

Results: The prevalence of SARIFA was 56% (296/526). In pT2 car-
cinomas, the prevalence rate was 31% (SARIFA of submucosal or
intramuscular adipose tissue). The prevalence rates of SARIFA were
48% for conventional urothelial carcinomas (UC), 58% for UCs with
divergent differentiation (>95% squamoid), 61% for UC with subtype
histology, 77% for UC with sarcomatoid dedifferentiation, and 83% for
small-/large-cell neuroendocrine UCs (Chi-square P<0.001). Median
disease-specific survival was 22.9 months in the SARIFA group and
89.7 months in the non-SARIFA group (Log-Rank P<0.001). Multi-
variable Cox regression analysis (adjusted for pT, pN, histology, L,
V, biological sex, age, grading), revealed a 1.40-fold higher risk of
disease-specific mortality (HR=1.40, 95% CI 1.02-1.93, P=0.033) in
SARIFA-positive patients.

Conclusion: After investigations in the gastrointestinal tract, we now
present SARIFA as a prognostic marker in the urogenital tract. Follow-
ing recently published data on prostate carcinomas, we demonstrate the
prognostic significance of SARIFA in miUC of the bladder as well.
Detailed analyses with additional data from independent validation
cohorts will be presented at the conference.

OFP-11-012

Al-assisted prostate cancer grading: validation study on diagnostic
accuracy and efficiency

B. Altrabulsi'?, A. Abbas®, W.P.K. Teng*, K. Taghipour?, Y.P. Singh*,
A. Nahal*!

!Cleveland Clinic Abu Dhabi, Pathology and Laboratory Medicine
Institute, Abu Dhabi, United Arab Emirates, *National Reference
Laboratory, Pathology, Abu Dhabi, United Arab Emirates, 3Qritive Pte.
Ltd, Medical Affairs, Singapore, Singapore, 4Qritivc Pte. Ltd, Product,
Singapore, Singapore

Background & Objectives: Prostate cancer (PC) is the fourth most com-
mon cancer and a leading cause of cancer-related death globally. Accu-
rate grading is essential, as the Gleason score is a crucial predictor of
biochemical recurrence and prostate cancer-specific mortality. Al-based
solutions have significant potential for enhancing diagnostic accuracy in
PC. This study aims to evaluate the performance of an Al algorithm in
detecting and grading prostate carcinoma at a tertiary care centre.

Methods: This retrospective analysis included 254 prostate biopsy
slides, with 2-3 slides selected per case to enhance dataset diversity.
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Al-generated results were compared to the ground truth established by
two senior genitourinary (GU) pathologists. The algorithm classified
cases as benign, malignant (with Gleason patterns 3, 4, or 5), or benign
with ambiguous foci (AMF) needing further review. Key performance
metrics included sensitivity, specificity, and ISUP grade concordance
(identical grade, 1 or 2 grade differences).

Results: The Al algorithm correctly identified 149 slides as benign
(true negatives) and 77 as malignant (true positives), with 17 false posi-
tives. Two slides were excluded due to rare atypical acini. Nine slides
were flagged for AMF, later confirmed as malignant by pathologists.
The Al algorithm demonstrated high sensitivity (100% considering
AMF as malignant and 89.5% excluding AMF) and specificity (89.7%).
Complete ISUP grade concordance was achieved in 38 of 86 malignant
slides, with only 2 showing a 2-grade difference.

Conclusion: The Al algorithm has proven to be a reliable and effi-
cient clinical decision support tool, demonstrating high accuracy in
prostate cancer detection and grading. While Al serves as an auxiliary
resource, pathologist review remains essential for all cases. This vali-
dation underscores Al’s potential to enhance pathology processes and
improve diagnostic efficiency.

OFP-12 Oral Free Paper Session Molecular Pathology &
Haematopathology
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Anti-oxidants protect Nucleic Acids integrity during paraffin
embedding of glyoxal and formaldehyde-fixed tissues

E. Berrino'?, S.E. Bellomo!, P. Detillo®, A. Chesta', C. Murzio®, A.
Sapinol*“, B. Bussolati’, C. Marchid"®, G. Bussolati®

ICandiolo Cancer Institute, FPO-IRCCS, Candiolo, Italy, 2University
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sciences srl, Turin, Italy, 4University of Turin, Department of Medi-
cal Sciencesitaitalit, Turin, Italy, 5University of Turin, Department of
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Background & Objectives: Nucleic Acids (NA) integrity purified
from Formalin Fixed Paraffin Embedded (FFPE) tissues represents
a pivotal checkpoint in the era of Precision Medicine. Although it
is known that most of the NA quality issues are related to the cross-
linking between nucleotides and nearby proteins and to the fragmen-
tation induced by formaldehyde, we also reasoned that oxidative
events during tissue processing might affect the NA chains. Pursuing
improvements in NA preservation, we focused on the two main steps
of tissue handling: fixatives and paraffin embedding.

Methods: We envisioned four parallel fixation protocols per sam-
ple: we compared the standard of care method with neutral buffered
formalin (NBF) to the Glyoxal Acid-Free (GAF), a di-aldehyde that
only forms unstable links with guanine. Moreover, antioxidants (AO)
were added to paraffin for both NBF (NBF-AO), and GAF (GAF-AO)
processing. We applied all fixations and embedding workflows on
16 human cancer specimens. A cohort of 100 retrospective, NBF-
fixed colorectal cancers (CRCs) were used as external control. We
assessed DNA quality using the DNA Integrity Number (DIN)
obtained by the TapeStation Assay.

Results: Starting from the different fixatives, GAF (medianpy:6)
better preserved DNA compared to the matched NBF tissues
(medianpy:3.75). The retrospective FFPE-CRCs confirmed a super-
imposable, strong fragmentation induced by NBF (medianpy:3.1).
The addiction of the AOs to paraffin improved the fragment size for
the NBF fixation (medianp;y:4.85), with the most preserved DNA
purified from GAF-AO processed tissues (medianpy:7.3). Consid-
ering the standard of care (NBF) and the best performing protocol
(GAF-AO), we induced a 2-fold increase for DIN, implying a shift
from a median size of 2.1 Kbp to 11.2 Kbp.

Conclusion: We prospect a novel, paradigm shifting protocol for DNA
preservation in paraffin embedded tissues, based on the reduction of
the oxidation during the tissue processing, opening the way to more
reliable and reproducible genetic analyses..

OFP-12-002
Spatiotemporal organisation of residual disease in mouse and
human BRCA1-deficient mammary tumours and breast cancer
_Rottenberg!?, D.P. Turos'2, M. Decollogny'?, J.-C. Tille?, O.
Tredan*?, 1. Labidi-Galy°'7, A. Valdeolivas®
'nstitute of Animal Pathology, Vetsuisse Faculty, University of Bern,
Bern, Switzerland, Bern Centre for Precision Medicine (BCPM),
Department for BioMedical Research, University of Bern, Bern,
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Pathology, Department of Diagnostics, Geneva, Switzerland, “Centre
Leon Berard, Department of Medical Oncology, Lyon, France, SCRCL
UMR INSERM, Lyon, France, %Center of Translational Research in
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Geneva, Switzerland, 7H6pitaux Universitaires de Geneve, Depart-
ment of Oncology, Switzerland, *F. Hoffmann-La Roche Ltd, Roche
Pharma Research and Early Development, Roche Innovation Centre
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Background & Objectives: Breast cancer remains one of the promi-
nent causes of death worldwide. Although chemo- and immuno-
therapeutic agents often result in substantial reduction of primary or
metastatic tumours, remaining drug-tolerant tumour cell populations,
known as minimal residual disease (MRD), pose a significant risk
of recurrence and therapy resistance. Here, we aimed to character-
ize the spatiotemporal organisation of therapy response and MRD in
BRCA1;p53-deficient mouse mammary tumours and human clinical
samples using a multimodal approach.

Methods: By focusing on our genetically engineered mouse model
for BRCAI-mutated breast cancer, we integrating single-cell RNA
sequencing (scRNA-seq), spatial transcriptomics (ST), and imaging
mass cytometry (IMC) across multiple treatment time points, and char-
acterized dynamic interactions between tumour cell subpopulations and
their surrounding microenvironment. Our dataset includes more than 30
individual ST samples spanning multiple timepoints and chemotherapy
treatments, complemented by pathological annotations, cell type abun-
dances, and several gene set signatures. This is further supplemented
with scRNA-seq data and integrated with IMC for a direct assessment
of drug uptake and the associated transcriptional changes. To translate
our findings from the mouse model into human disease, we analysed
5 human BRCA 1-deficient breast cancer ST samples, characterizing
intratumoural heterogeneity and molecular features across species.
Results: Our analysis identifies a distinct, drug-tolerant epithelial-
mesenchymal transition (EMT) cancer cell population, which exhibits
a conserved expression program in human BRCA1-deficient tumours
and significantly correlates with adverse clinical outcomes. We further
reveal the spatial distribution of residual EMT-like tumour cells within
specific anatomical niches, providing a framework for understanding
the persistence of MRD and potential therapeutic vulnerabilities.
Conclusion: Our data yield a comprehensive molecular roadmap of
MRD that may open new avenues for therapeutic strategies targeting
EMT-driven drug tolerance and tumour relapse.

OFP-12-003

Sestrin3 links aromatic amino acid sensing to proteasome dynam-
ics and tumour progression

L_Livneh'? V. Cohen-Kaplan?, B. Fabre®, P. Stein', A. Dahan', Y.
Zohar!, A. Ciechanover?

'Rambam Health Care Campus, Institute of Pathology and Cytology,
Haifa, Israel, >Technion - Israel Institute of Technology, Faculty of
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Tolosane, France

Background & Objectives: The aromatic amino acids (AAAs)—
tyrosine, tryptophan, and phenylalanine—have been shown to regulate
proteolysis by governing the subcellular distribution of the proteasome
between the nucleus and cytoplasm. This dynamic plays a critical role
in cancer cell adaptation to stress, and proteasome recruitment was
demonstrated to serve as an essential survival mechanism. While
mTOR was shown to mediate this response, the upstream sensors
through which AAAs influence proteasome localization and cell fate
remain unclear. This study aimed to identify the molecular mediator of
AAA sensing and its potential role in cancer biology.

Methods: We performed a CRISPR-Cas9 knockout screen, targeting 20
candidate proteins implied in mTOR signalling, to uncover regulators
of AAA-induced proteasome translocation. Hits were validated using
confocal microscopy, co-immunoprecipitation, mass-spectrometry, and
functional rescue assays. The role of the identified mediator was further
tested in animal tumour models, and its expression patterns were evalu-
ated in human cancer datasets.

Results: We identified Sestrin3 (SESN3) as a critical mediator of
AAA-driven proteasome translocation. SESN3 knockout abrogated
nuclear-to-cytosolic proteasome translocation in response to nutrient
stress, while ectopic re-expression rescued this function. Mecha-
nistically, AAAs disrupted SESN3’s interaction with the GATOR2
complex, particularly with WDR59 and MIOS, thereby relieving its
inhibitory effect on mTOR. SESN3-deficient cells showed constitu-
tive mTOR lysosomal localization, independent of amino acid avail-
ability. In vivo, SESN3-deficient tumours were significantly smaller
(94.1% reduction, p = 4.5x10711) and exhibited nuclear-restricted
proteasome distribution without any intervention. Analysis of human
datasets revealed consistent SESN3 overexpression in multiple
aggressive tumour types.

Conclusion: Our findings uncover a previously unrecognized signal-
ling axis in which SESN3 serves as a sensor of AAAs, linking nutrient
cues to proteasome localization and mTOR activation. SESN3 appears
to be a tumour-promoting factor and a candidate oncogene, whose
expression may serve both as a biomarker and a potential therapeutic
target across cancer types.

OFP-12-004

Spatial tissue proteomics of non-small cell lung cancer (NSCLC)
N. Deigendesch'?, S. Kallabis', L. Bubendorf?, F. Meissner!
nstitute of Innate Immunity, Department of Systems Immunology &
Proteomics, Bonn, Germany, “Institute of Pathology, University Hos-
pital Basel, Basel, Switzerland

Background & Objectives: Lung adenocarcinoma, the predominant
subtype of non-small cell lung cancer (NSCLC), exhibits significant
molecular heterogeneity, characterized by oncogenic driver mutations,
gene rearrangements, and amplifications. Despite advances in targeted
therapies and immune checkpoint inhibitors, a substantial proportion of
NSCLC cases lack identifiable driver alterations and limiting treatment
options. Additionally, resistance mechanisms to therapy remain poorly
understood. This study aims to utilize spatial tissue ultrasensitive mass
spectrometry (MS)-based proteomics to explore tumour heterogeneity,
signalling pathways, and metabolic states beyond genetic alterations,
with the goal of identifying novel predictive biomarkers and mecha-
nisms of therapy resistance.

Methods: Retrospective NSCLC samples from formalin-fixed and
paraffin-embedded (FFPE) tissues were analysed with deep visual
proteomics. Wer employed histology-guided laser-capture microdissec-
tion (Leica LMD7) followed by ultrasensitive LC-MS/MS proteomics.
Samples were measured with the EvoSep One LC system, coupled to a
timsTOF pro 2 (Bruker) mass spectrometer in dia-PASEF scan mode.
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Additionally, we use patient-derived tumour samples obtained from
fine-needle aspirates and cytological smear preparations.

Results: With our approach, we quantified over 5,000 protein groups
per sample from approximately 30,000 pm? of FFPE tissue, corre-
sponding to 200-300 tumour cells. Spatially resolved tissue proteomics
reveal tumour-specific protein signatures and alterations in signalling
pathways in NSCLC depending on the histomorphological subtype,
grading and presence or absence of known driver mutations. Notably,
this approach also uncovers intratumoral heterogeneity and character-
istics of the tumour microenvironment, which may influence immune
evasion and variability in therapeutic response.

Conclusion: Morphology-guided ultrasensitive spatial MS-based prot-
eomics is an emerging and powerful approach to study pathophysiology
at an unbiased (i.e. untargeted), quantitative and system-wide level.
By uncovering tumour-specific proteomic signatures of a few hun-
dred tumour cells with spatial resolution, MS-based tissue proteomics
enhances our understanding of tumour heterogeneity and the interac-
tion with its microenvironment, and paves the way for more precise,
individualized treatments in NSCLC.

Funding: FONDATION POUR LA RECHERCHE NUOVO SOLDATI
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A crucial role of DUSPS in glioblastoma by endothelial transdif-
ferentiation inhibition of Glioblastoma Stem-like Cells
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Background & Objectives: Glioblastoma is the most common
malignant brain tumour in adults, characterized by increased VEGF
levels, leading to abnormal angiogenesis. While patients respond to
VEGEF inhibitors, resistance develops over time. Recent studies sug-
gest that glioblastoma stem-like cells (GSCs) can transdifferentiate
into endothelial-like cells (GdECs), contributing to resistance to anti-
VEGEF therapies.

Methods: GSCs were isolated from GBM surgical samples and trans-
differentiated into GAECs. Endothelial markers expression was con-
firmed by flow cytometry, while gene and miRNAs expression was
assessed through RNA extraction, qRT-PCR and RNA-seq. Protein
analysis was performed with WES technology. Combined ISH/IHC
was performed directly on patient tissue to visualize the localization
and co-expression of DUSP8 and miR-1825. Drug cytotoxicity experi-
ments were carried out to evaluate selective inhibitors effects on GSC
viability. In vivo, xenograft mice were used to evaluate tumour growth,
microvessel density and DUSP8/miR-1825 interaction.

Results: We identified a signature of three miRNAs (miR-4516, miR-
1281, and miR-1825) that distinguishes GSCs from GdECs. Gene
Set Enrichment Analysis (GSEA) revealed the involvement of these
miRNAs in angiogenesis, hypoxia, and reactive oxygen species (ROS)
metabolism. Specifically, high miR-1825 levels negatively regulate
DUSP8 expression. Molecular analysis showed that low DUSPS levels
activate the MAPK signalling pathway leading to high microvascu-
lar density (p=0.041) and poor overall survival (p=0.0062) in GBM
patients. Furthermore, DUSP8-overespressing xenograft displayed
reduced tumour spread, while those with silenced DUSPS8 exhibited
increased invasion (p<0.001). Pharmacological inhibition of MAPK
signalling with ralimetinib impaired GdEC viability and reduced tube
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formation ability (p<0.001), highlighting its potential therapeutic
relevance.

Conclusion: These findings suggest that regulating the miR-1825/
DUSP8 pathway could be a therapeutic strategy to inhibit tumour vas-
cularization in GBM.

OFP-12-006

Enhancing BRCA mutation detection in metastatic prostate cancer:
the critical role of early testing and sample quality
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Background & Objectives: Metastatic prostate cancer frequently
harbours DNA damage repair (DDR) mutations, particularly
in BRCAI and BRCA2 genes, which are actionable targets for
poly(ADP-ribose) polymerase (PARP) inhibitors. Early detection
of these mutations is crucial for optimizing therapeutic strategies.
However, pre-analytical factors such as tissue storage duration and
DNA degradation significantly impact next-generation sequencing
(NGS) success rates, potentially affecting patient eligibility for tar-
geted therapies.

Methods: This multicentre study retrospectively analysed 954 forma-
lin-fixed paraffin-embedded (FFPE) tissue samples (559 biopsies and
395 surgical specimens) from 11 italian institutions. The impact of
storage duration (categorized into seven intervals: 0O—12 months, 13-24
months, 25-36 months, 37-48 months, 49—60 months, 61-72 months,
and >72 months), DNA concentration, and DNA fragmentation on
NGS success rate was evaluated. Logistic regression and Cox propor-
tional hazards models were used to assess correlations between these
variables and sequencing outcomes.

Results: NGS success rate declined progressively across all participat-
ing centres over the seven storage intervals, with the highest success
rate observed in samples stored for 0—12 months (87.8%) and a sig-
nificant decrease beyond 72 months, where the success rate dropped
to approximately 50% (p<0.001). This sharp decline highlights the
detrimental impact of prolonged storage on DNA integrity. Higher
DNA concentrations and fragmentation indices were associated with
improved sequencing success (p<0.001). Surgical specimens demon-
strated superior success rate (83.3%) compared to biopsies (72.8%),
likely due to better DNA preservation.

Conclusion: Timely BRCA 1/2 mutation testing is essential to maxi-
mize the identification of metastatic prostate cancer patients eligible
for PARP inhibitors. Surgical specimens are more reliable than biop-
sies for BRCA1/2 detection. Early BRCA testing should be proposed in
high-risk and very high-risk prostate cancer patients. Standardization
of formalin fixation time, DNA extraction, and sequencing protocols
across diagnostic centres is crucial for improving patient access to per-
sonalized therapies.
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SPOP mutations and MMR deficiency are associated with high
PD-L1, low TIL and high Gleason Score in prostate cancer
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Background & Objectives: The application of immunotherapy in
prostate cancer (PCa) has met with limited success to date, with only
a small subgroup of patients experiencing significant clinical benefits.
This modest response rate stresses the urgent need to refine patient
selection. The aim of this retrospective study was to explore the rela-
tionship between SPOP mutations and MMR/MSI status with the
expression of AR, PD-L1 and TIL (as CD4/CDS ratio) in a cohort of
PCa cases.

Methods: A total of 153 PCa patients were selected. Immunohisto-
chemistry for CD4, CD8, and PD-L1 was performed, with PD-L1
expression evaluated using the Combined Positive Score (CPS).
SPOP mutations were analysed by exon sequencing. MMR/MSI sta-
tus was assessed by immunohistochemistry and the EasyPGX® ready
MSI kit (Diatech, Jesi, Italy), respectively. The expression levels of
AR and CD274 were examined with qRT-PCR. The role of SPOP
silencing on the expression of CD274 was evaluated using SPOP
interfering RNAs on two prostate cancer cell lines (LNCaP, PC3)
and western blot analysis.

Results: SPOP mutations, identified in 14 out of the 153 samples
(9.15%), were associated with higher PD-L1 expression and lower
TIL (both p<0.0001), higher Gleason score and higher PSA level
(both p<0.0001). Patients with SPOP mutations had increased
mRNA levels of CD274 and AR compared to non-mutated patients
(p=0.0006 and p=0.0148, respectively). Silencing SPOP expres-
sion with specific siRNA led to a significant up-regulation of PD-L1
expression in both cancer cell lines. MMR/MSI status was signifi-
cantly correlated with higher PD-L1 expression (p<0.0001), lower
TIL (p=0.0004), and higher Gleason score (p=0.001).

Conclusion: Our study supports SPOP mutations and MMR/MSI status
as potential biomarkers for better identifying PCa patients who could
be more susceptible to immunotherapy. Further research is required to
validate these findings and translate them into clinical practice.
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Exploring the relationship between BRAF V600E and PD-L1 in
histiocytic dendritic cell neoplasms: a potential link to immune
escape?

C. Utku'!, N. Ozsan', B. Tuzun?, A. Gﬁne§2, E. Ataseven?®, B.
Doganavsargil', M. Sezak!, G. Saydam?, M. Hekimgil!, D. Demir'
"Ege University Faculty of Medicine, Department of Pathology, Izmir,
Turkey, 2Ege University Faculty of Medicine, Department of Haematol-
ogy, Izmir, Turkey, >Ege University Faculty of Medicine, Department
of Paediatrics, Izmir, Turkey

Background & Objectives: Histiocytic and dendritic cell neo-
plasms (HDCNs) are very rare malignancies. Although data are
limited, BRAF mutations may negatively impact disease progres-
sion. In aggressive subtypes like histiocytic sarcoma (HS), treatment
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response is generally low, though some patients have shown
responses to anti-PD-L1 therapies. This study aimed to investigate
the relationship between PD-L1 expression, BRAFV600E mutation,
histopathological, clinical, and prognostic features of HDCNs.
Methods: We retrospectively analysed 108 patients diagnosed with
HDCN between 2006-2025, evaluating histopathological features (necro-
sis, fibrosis, atypia, immune microenvironment), laboratory and viral data
(LDH, CRP, EBV, CMV), risk organ and CNS involvement, treatment
response, disease-free survival (DFS), recurrence, and overall survival
(OS). PD-L1 expression was assessed by SP263 immunohistochemistry
and quantified in tumour and immune cells using 5%, 10%, 20%, and 50%
cutoffs. BRAF status was evaluated immunohistochemically.

Results: The mean age was 31.06 years, with 64.2% being male.
Subtypes included 65 LCH, 11 BPDCN, 8 HS, 7 RD, 6 JXG, 3 EC, 3
FDHS, 3 IDHS, 1 LCS, and 1 ALK-H. Among 94 evaluable patients,
29 (30.9%) were BRAF-positive. PD-L1 positivity at 5%, 10%, 20%,
and 50% cutoffs was 50%, 35%, 26.6%, and 7.4%, respectively. At
5% cutoff, PD-L1 positivity was seen in 83.3% of HS, 80% of RD,
56.1% of LCH, 50% of FDHS and IDHS, 16.7% of JXG, and 100%
of LCS and ALK-H, but was absent in EC. PD-L1 positivity was
significantly associated with BRAF mutation at 5%, 10%, and 20%
thresholds (p=0.014, 0.005, 0.010). Multisystem-involvement was
associated with shorter DFS (p=0.001); BRAF and PD-L1 were not
directly related. Kaplan-Meier analysis showed 1-year and 5-year OS
rates of 90% and 78%, respectively.

Conclusion: Recent study shows BRAFV600E promotes immune eva-
sion via PD-L1 in melanoma and papillary thyroid carcinoma. Our
findings support this in HDCNs, especially HS with high PD-L1 posi-
tivity (83.3%), suggesting anti-PD-L1 therapy as a potential option.

OFP-12-009

Can morphologic features predict TP53 abnormalities in acute
myeloid leukaemia post-cytotoxic therapy?

G. Aydogan', D. Demir!, D. Cetin?, A. Gunes?, E. Demir’, N.A.
Soyerz, E. Karaca*, M.B. Durmaz®*, H. Akin*, G. Saydam2, N.
Ozsan', M. Hekimgil'

"Ege University Faculty of Medicine, Department of Pathology, Izmir,
Turkey, 2Ege University Faculty of Medicine, Department of Haematol-
ogy, Izmir, Turkey, >Ege University Faculty of Medicine, Department
of Medical Biostatistics, Izmir, Turkey, “Ege University Faculty of
Medicine, Department of Medical Genetics, Izmir, Turkey

Background & Objectives: TP53 mutations frequently occur in
acute myeloid leukaemia post-cytotoxic therapy (AML-pCT) and
are linked to treatment resistance, complex cytogenetics, and poor
prognosis. Identifying morphological characteristics predictive of
TP53 abnormalities may enhance diagnostic accuracy and clinical
management. This study aimed to evaluate the impact of TP53 abnor-
malities in AML-pCT.

Methods: This study evaluated 50 AML-pCT patients diagnosed
between 2010-2025. Bone marrow (BM) morphology was reviewed,
and p53 immunohistochemistry (IHC) was performed in 48 patients,
with cytogenetic data available for 26 patients. TP53 abnormality
was defined as either >5% nuclear p53 expression in blasts or dele-
tion of chromosome-17p. Blast cells were graded (G1-G3) based on
nucleolar prominence, particularly eosinophilic nucleoli.

Results: The median age of patients was 63 years, with females
comprising 52%. The most frequent primary malignancies included
hematolymphoid (24%), breast (18%), gastrointestinal (16%) cancers.
The median time from primary cancer to AML diagnosis was 39
months. TP53 abnormalities were detected in 54%. Nucleolar grad-
ing revealed G1 in 12 (24%), G2 in 14 (28%), and G3 in 21 (42%)
patients. Grade 3 blasts (prominent eosinophilic nucleoli) were
significantly more common in TP53-abnormal patients (73.1%,p<
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0.001). BM-hypercellularity was also more frequent in the TP53-
abnormal group (70%,p=0.01). Dysplastic changes were common
in all patients. TP53-abnormal patients showed less mature granu-
locytic lineage cells, though not statistically significant. Notably,
one cytogenetically TP53-mutant case lacked detectable p53 protein
expression by IHC but had G3 blasts. Median overall survival was
identical (3 months) in both groups; however, mean survival was
shorter in the TP53-abnormal group (5.20 vs 15.14 months), without
statistical significance(p=0.468).

Conclusion: In conclusion, specific morphologic features such as
prominent eosinophilic nucleoli and hypercellularity in BM morphol-
ogy are indicative of TP53 abnormalities in AML-pCT, potentially
aiding early detection and diagnostic precision. While p53 IHC pro-
vides valuable insights, confirmation through molecular or cytogenetic
methods remains indispensable for definitive diagnosis.

OFP-12-010

Genomic profiling of primary cutaneous follicle centre lym-
phoma reveals major differences from systemic follicular lym-
phoma with cutaneous involvement and identifies two distinct
PCFCL clinicopathological subgroups

R. Albero', A. Combalia?, N. Vidal?, F. Nadeu', C. Lopezz, N.
Garcia', P. Mozas?, I. Salaverria', T. Estrach?, E. Campo', A. Garcia®
'FCRB-IDIBAPS, Barcelona, Spain, *Hospital Clinic, Barcelona,
Spain

Background & Objectives: Primary cutaneous follicle centre lym-
phoma (PCFCL) is a rare, indolent cutaneous lymphoma that responds
well to local treatment. Differentiating it from systemic follicular lym-
phoma with cutaneous involvement (FL-CI), which requires systemic
treatment and has a worse prognosis, remains challenging. While
genetic alterations in systemic follicular lymphoma are well under-
stood, mutations in PCFCL remain unclear. Molecular characterization
could aid in diagnosis, reveal different mechanisms driving oncogen-
esis, and identify distinct patient subgroups.

Methods: We analysed the clinicopathological characteristics and
mutational profile using an NGS panel including 120 genes involved in
follicular lymphoma pathogenesis. The cohort consisted of 27 PCFCL
samples (24 patients), 13 FL-CI samples (10 patients), and the reanaly-
sis of 50 systemic FL samples. The study included two synchronous
tumours in one patient (PCFCL) and sequential samples from four
patients (2 PCFCL, 2 FL-CI). BCL2 rearrangement analysis was per-
formed using FISH, and clonality was assessed by NGS.

Results: PCFCL showed lower CD10 positivity, with an absence of
BCL2 rearrangement (one case), compared to FL-CI. FL-CI exhibited
recurrent mutations in chromatin-regulating genes (CREBBP (90%),
KMT2D (90%), EP300 (30%)) and overlapped with the mutational
profile of systemic FL. We also describe two groups of PCFCL cases:
55% harboured mutations in immuno-scape genes (IRF8, FAS, CIITA,
B2M), which were mutually exclusive with 20% of PCFCL cases show-
ing mutations in STAT6 DNA-binding or SH2 domains. These cases
showed increased CD23 (5/5) and CD10 positivity (4/5), as well as
CREBBP mutations (4/5).

NGS-based B-cell clonality analysis in synchronous and sequential
tumours from the same precursor B-cell revealed significant mutational
and pathological diversity in PCFCL recurrences. In contrast, FL-CI
relapses showed greater genetic and histological stability.
Conclusion: We present the largest cohort of PCFCL, including
genomic and clinicopathological data, identifying recurring genetic
and pathological features to improve clinical management, differential
diagnosis, and characterization of novel subgroups in this rare disease.

Funding: Ramon y Cajal contract (RYC2021-031306-1, Ministerio de
Ciencia, Spain)
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OFP-12-011

Transcriptional reprogramming of splenic endothelial cells in
myelofibrosis

C. Tripodo!, E. Savino', F. Lazzaroni?, G. Cicio', V. Cancila®, G.
Bertolazzi*, M. Ponzoni®

'The AIRC Institute of Molecular Oncology - IFOM - ETS, Advanced
Pathology Laboratory, Milan, Italy, 2Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, Haematology Unit, Milan, Italy, *Uni-
versity of Palermo, Department of Health Sciences, Palermo, Italy,
“Kore University of Enna, Enna, Italy, 3San Raffaele Hospital (IRCCS),
Unit of Pathology, Milan, Italy

Background & Objectives: The spleen plays a central role in blood fil-
tration and immune regulation, supporting both steady-state and stress-
induced haematopoiesis. Littoral endothelial cells (ECs) are a unique
subset of splenic ECs, yet their transcriptional identity remains largely
undefined. This vascular niche is particularly relevant in myelofibro-
sis (MF), where the spleen becomes a major site of extramedullary
haematopoiesis (EMH). We aimed to define the native transcriptional
profile of human splenic littoral ECs and characterize their molecular
reprogramming upon EMH establishment in MF.

Methods: We performed whole-transcriptome digital spatial pro-
filing on 48 regions of interest (ROIs) of FFPE splenic tissue sec-
tions from two healthy donors and two MF patients (one Primary
MF, one Polycythemia Vera-associated MF). CD8A and CD3E
were used as markers to identify splenic littoral ECs (CD8+CD3-)
and distinguish them from non-endothelial compartments (CD3+;
CD8-CD3-).

Results: In healthy spleen, differential gene expression analysis identi-
fied a unique littoral EC signature, consisting of 417 genes upregulated
in EC ROIs (adj-p < 0.01, logFC > 0.58). This included NR5A1, a
key regulator of splenic vasculature development, along with hall-
mark genes BLNK, NROB2, SIGLEC11, STAB2 and IL34. The sig-
nature was validated against two reference single-cell atlases of human
vascular cells, confirming its specificity for splenic ECs. In MF, the
expression of splenic EC signature genes was dampened, indicating a
global attenuation of littoral EC identity in favour of genes involved in
EC stress response and potentially supporting EMH, including NOS2,
NOX4, FOXC1, CX3CL1, PDGFB, and CSF3. Additionally, inflam-
matory pathways were upregulated, with increased expression of class-1
IFN genes, IL6, and complement factors C3 and CS5, suggesting a shift
toward a pro-inflammatory endothelial state.

Conclusion: Our study delineates the transcriptional landscape of
native littoral ECs and uncovers their reprogramming in MF, marked by
a transition from intrinsic endothelial identity to a stress-adaptive state.

Funding: This study was supported by the Italian Foundation for Can-
cer Research (AIRC)

OFP-12-012

Megakaryocytic activation (M-ACT): a novel morphological pre-
dictor of fibrotic progression in philadelphia-negative myelopro-
liferative neoplasms

V. Fiorentino', V. Zuccala!, C. Pizzimenti’, L. Pepe', M. Franchina',
M. Ballato!, W. Giordano', A. Allegra', P. Tralongo', A. Ieni!, G.
Fadda', G. Tuccari!, L.M. Larocca®, M. Martini'

1University of Messina, Messina, Italy, 2Papardo Hospital, Messina,
Italy, 3Unicamillus, Saint Camillus International University of Health
Sciences, International Medical University in Rome, Rome, Italy

Background & Objectives: Philadelphia-negative myeloprolifera-
tive neoplasms (MPNs) exhibit variable clinical courses, including
progression to myelofibrosis (MF). Current prognostic models lack
morphological features associated with fibrotic evolution. This study
evaluates Megakaryocytic Activation (M-ACT), a novel morphological

parameter, as a predictor of fibrotic progression in MPNs and explores
underlying mechanisms.

Methods: We analysed bone marrow biopsies from 450 MPN patients
[150 polycythemia vera (PV), 250 early/prefibrotic primary myelofibro-
sis (PMF), 50 essential thrombocythemia (ET)] at diagnosis. M-ACT
was defined by coexisting: 1) megakaryocytic (MK) emperipolesis;
2) MK clustering; and 3) peri-MK fibrosis. Progression-free survival
(PES; progression to overt MF) was assessed. An in vitro model was
also developed. CD34+ stem cells were isolated from bone marrow
aspirates of patients with Philadelphia-negative MPNs exhibiting
M-ACT (n=20), not exhibiting M-ACT (n=20), and healthy controls
(n=10). Megakaryocyte differentiation was induced, with CD42+ cell
quantification after 15 days. Soluble mediators in culture medium were
analysed.

Results: M-ACT was present in 65% PV patients and in 55% early/
prefibrotic PMF ones, but absent in ET. M-ACT correlated with spleno-
megaly, elevated white blood cell count, lactate dehydrogenase, platelet
count, JAK2V617F allele burden (PV), and CALR mutations (PMF).
M-ACT patients had significantly worse PFS (P<0.0001). Multivari-
ate analysis confirmed M-ACT as an independent predictor of fibrotic
progression. In vitro studies showed increased CD42+ cells in cultures
from M-ACT-positive patients. Megakaryocytes from M-ACT-positive
patients showed higher pro-fibrotic cytokine levels (TGF-$, PDGF) in
the culture medium.

Conclusion: M-ACT is a readily assessable morphological parameter
that independently predicts fibrotic progression in PV and early/pre-
fibrotic PMF, potentially aiding in differentiating ET from early/pre-
fibrotic PMF. The in vitro model shows that M-ACT megakaryocytes
present pro-fibrotic features.

SY-02 Quantitative morphology in electron microscopy - methods
old and new

SY-02-004

Electron microscopy in renal pathology. A hospital’s experience
with an outsourced electron microscope

E. Leiva-Cepasl, J. Osuna Soto?, A. Sanz Zorrilla?, M. Jurado Rivera?,
J. Sawas Abuamin’, R. Sanchez Sanchez?

"University of Cordoba/Universitary Hospital Reina Sofia, Department
of Morphological and Socio-Health Sciences/Pathology Unit, Cordoba,
Spain, 2Universitary Hospital Reina Sofia, Pathology Unit, Cordoba,
Spain, *Universitary Hospital Juan Ramon Jimenez, Pathology Unit,
Huelva, Spain

Background & Objectives: Electron microscopy (EM) remains vital
to the diagnostic repertoire of pathologies; however, in the case of renal
pathology, it is essential for certain morphological entities. Fewer and
fewer hospitals have an electron microscope and rely on their nearest
university or a private company. Our study analyzes turnaround times
since our institution’s electron microscope ceased to operate in 2020.
Methods: We analysed the response times for sample submission and
the ability to view the sample by our centre’s pathology team. We
analysed the referred cases, nonviable samples (without glomeruli),
and the agreement between the paraffin-embedded and ultrastructural
diagnoses.

Results: During the period 2020-2024, a total of 326 electron micros-
copy studies were requested. 318 samples corresponded to renal pathol-
ogy, the rest to cardiac, nerve, or skeletal muscle pathology. Twelve
samples were not representative because they lacked glomeruli or were
poorly processed. The mean response time for image viewing, includ-
ing tissue processing, was 27 days. The level of agreement between the
paraffin-embedded and ultrastructural diagnoses was 83%.
Conclusion: Access to EM services remains vital, but is increasingly
being outsourced to external centres. Pathologists depend on accu-
rate images and ultrastructural reports to inform the diagnosis. It is
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necessary to create hospital referral units to centralize cases, reducing
dependence on external centres and increasing quality and efficiency.

Computational Symposium — Selected abstracts
CP-01 Foundation models in pathology

CP-01-004

Leveraging Al for medical laboratories ISO 15189:2022 accredita-
tion and compliance: a histopathology proof-of-concept on docu-
mentation and workflow efficiency

E Pereiral’2'3, T. Osadolor!, 1. Sharpz, S. Di Palma', P. Ruwona', D.
Cook!, N. Newman!, BESSIE

!Berkshire and Surrey Pathology Services, Cellular Pathology, Surrey,
United Kingdom, >School of Engineering and Science of the Green-
wich University, Biomed, London, United Kingdom, 3School of Medi-
cine and Biomedical Sciences, Institute for Research and Innovation in
Health of the University of Porto, Porto, Portugal

Background & Objectives: As pathology services adopt increasingly
complex regulatory frameworks, the demand for scalable digital solu-
tions to manage accreditation workflows has never been greater.
Berkshire and Surrey Pathology Services (BSPS), an ISO 15189:2022
accredited pathology service within the United Kingdom, leverages
the iPassport platform to manage its extensive document archive,
exceeding 15,000 items, encompassing standard operating procedures
(SOPs), work instructions, and quality records. BSPS launched a proof-
of-concept using Large Language Models (LLMs) to audit and refine
SOPs for potential noncompliance, streamline updates, and reinforce
operational excellence.

Methods: We leveraged pre-trained cloud-based models (OpenAl and
Mistral), in conjunction with locally deployed quantized models on
Msty (Q4 DeepSeek R1 and Mistral Small). Standardised instructions
ensured consistency across models. Execution times were documented,
and staff contributed by reviewing standard operating procedures to
provide practical compliance feedback. This allowed efficient docu-
ment review and supported ongoing quality improvement initiatives.
Results: LLM-based analysis significantly outperformed manual
review. Each model required approximately two minutes per docu-
ment, compared to twenty minutes for human evaluators. While all
models generated relevant suggestions and logical reconstructions, per-
formance varied. Locally deployed models, while faster than human
review, occasionally produced nonfactual outputs. Staff engagement
was limited, further highlighting the value of automation.
Conclusion: This study shows that LLMs can effectively detect non-
compliance issues, identifying up to three times more findings than
manual reviewers. Both cloud-based and locally deployed Al models
showed strong performance. Human oversight was retained as a criti-
cal final validation step, ensuring compliance accuracy and mitigating
risks associated with model hallucinations. This initiative informs the
development of Project BESSIE (Baseline Enhanced Semantic System
for Intelligent Embeddings), a targeted governance Al designed to sup-
port ISO-aligned clinical workflows. Our findings position LLMs as a
transformative force for accreditation-readiness, quality improvement,
and operational efficiency in digital pathology services.

CP-01-005

Analysis of histopathology data drift in a real-world data set over
an 8-year period reveals laboratory- and instrumentation-induced
variability

M. Zarella!, M. Francis!, W. Han!, C. Garcia'

"Mayo Clinic, Division of Computational Pathology and Informatics,
Department of Laboratory Medicine and Pathology, Rochester, MN,
USA
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Background & Objectives: Al solutions in histopathology are sus-
ceptible to data drift arising from changes in laboratory preparation,
slide scanner variability, and other factors. Continuous monitoring after
deployment can help combat this problem, which is often performed
indirectly by analysing how Al model responses may change over time.
Methods to directly monitor complex histopathology data, on the other
hand, are not well established. We developed a method to directly eval-
uate data drift in whole-slide images (WSIs) which we applied to slides
scanned over an eight-year period to mimic a real-world Al deployment
with sample sizes supporting fine-scale time resolution.

Methods: We analysed 5,781 WSIs of Ki-67 breast slides acquired
between 2016-2023 at the time of diagnosis (and therefore not con-
taminated with artifacts associated with retrospective slide scan-
ning). We trained an autoencoder on WSIs from 2016 (reference
set) and, using a novel computational paradigm, evaluated data
from 2017-2023 to detect deviations from the reference. As a nega-
tive control, we held out 50% of the 2016 samples for analysis. As
positive controls, we analysed 52 Ki-67 WSIs using a different slide
scanner and a set of ER/PR-stained slides scanned alongside the
reference data.

Results: Positive control images were strongly separable from reference
data, confirming that the model was capable of detecting scanner-induced
and even subtle stain differences. In contrast, data drift was of much lower
magnitude with occasional deviations that quickly returned to baseline.
Conclusion: This study addresses the unmet need to directly monitor
data drift in histopathology for quality assurance after an AI model is
put into production. We discovered that scanner-induced differences
are far more dominant than laboratory-induced variability at our site.
These results not only demonstrate a novel method for AI monitor-
ing but also underscore that best practices in local site validation
may be a bigger priority than histology laboratory standardization
for ensuring Al safety.

CP-01-006

Enhancing pathologist accuracy and agreement in reporting for
prostate cancer: a clinical validation study

E. Maclean', C. Petrucco?, A. De Souza?, M. Peratikos®

'Douglass Hanly Moir Pathology, Anatomical Pathology, Sydney, Aus-
tralia, “Franklin.ai, Sydney, Australia, 3Biostatistics and Data Science,
LLC, Nashville, USA

Background & Objectives: International bodies, including ICCR,
ISUP and GUPS have provided recommendations regarding mini-
mum data sets for reporting prostate core biopsy (PCB) and Tran-
surethral resections of the prostate (TURP). The use of artificial
intelligence (Al) is a potential solution for discrepancies in diagnos-
tic agreement among pathologists. We sought to demonstrate how
our model enhanced agreement between pathologists in classifying
key clinical findings when assessing whole slide images (WSI).
Methods: The diagnostic accuracy and overall agreement of 29
pathologists were evaluated by classifying PCB and TURP WSIs (n
= 1735). Accuracy was evaluated by the per-subject Area Under the
Curve (AUC) and overall agreement by the Interclass Correlation
Coefficient (ICC).

Results: Analysis of pathologist performance revealed that when
assisted with Al, pathologists demonstrated improved diagnostic
accuracy and overall agreement in identification of Gleason pat-
terns for both PCB and TURP specimens. When assisted with Al,
pathologists’ accuracy of acinar adenocarcinoma in PCBs improved
from an AUC of 0.84 to 088 for Gleason pattern 3, 0.93 to 0.94
for Gleason pattern 4, and from 0.91 to 0.89 for Gleason pattern
5. Similarly, in TURP specimens, Al-assisted pathologists reported
AUC improvements from 0.83 to 0.84 in Gleason pattern 3, 0.91 to
0.91 in Gleason pattern 4, and 0.87 to 0.92 in Gleason pattern 5.
Further on this, interobserver classification of Gleason patterns of Al
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assisted pathologists was overall in ‘Good’ agreement (0.75 > ICC
> 0.90) for Gleason Patterns 3, 4 and 5 compared to unassisted with
‘Moderate’ to ‘Poor’ agreement (0 > ICC >0.75).

Conclusion: The diagnostic assistance provided by the Al algorithm
improves pathologist accuracy and overall agreement. Al applications
have the potential to enhance patient care by increasing pathologist
diagnostic agreement in Gleason grading accuracy, as well as reducing
interobserver variability.

CP-01-007

Deepath-SCC: a deep learning model for accurate tissue origin
identification in squamous cell carcinoma

Q. Wang]’2'3, S.Lub?3, Y. Sun**’, H. Wen*®, Y. Pang"”, J. Liu'?3,
X. Yang4, S. Huangz's, Q. Xu*

'Fudan University Shanghai Cancer Centre, Pathology, Shanghai,
China, *Fudan University, Oncology, Shanghai Medical College,
Shanghai, China, *Fudan University, Institute of Pathology, Shanghai,
China, 4Canhelp Genomics Co., Ltd., Canhelp Genomics Research
Centre, Hangzhou, China, SFudan University, Shanghai Key Labora-
tory of Medical Epigenetics, International Co-laboratory of Medical
Epigenetics and Metabolism, Institutes of Biomedical Sciences, Shang-
hai Medical College, Shanghai, China, ®Tongji University, College of
Computer Science and Technology, Shanghai, China

Background & Objectives: Squamous cell carcinoma (SCC) is a
common malignancy that arises in various organs. Despite differ-
ences in anatomical location, SCCs and urothelial carcinoma (UC)
often exhibit similar histomorphological features and immunophe-
notypes, making it challenging for conventional pathological meth-
ods to determine their origin accurately. To address this challenge,
we developed and validated Deepath-SCC, a deep learning model
designed to improve the accuracy and interpretability of SCC tissue
origin identification.

Methods: In this retrospective multicentre study, we assembled a data-
set of H&E-stained whole-slide images (WSIs) encompassing naso-
pharyngeal carcinoma (NPC), head and neck/oesophageal SCC (HNE),
lung SCC (LUSCC), cervical SCC (CSCC), and UC. We trained Dee-
path-SCC, a deep learning-based classifier designed to identify the
tissue of origin of pan-SCC directly from H&E-stained slides, without
requiring manual tumour region annotation. Model performance was
evaluated using the area under the receiver operating characteristic
curve (AUROC) and accuracy metrics for tissue origin classification.
Results: Our analysis included 2,144 patients with confirmed diag-
noses. In the validation cohort of 865 specimens, Deepath-SCC
demonstrated exceptional performance, achieving accuracy of 93.3%
(807/865) and AUROC:S ranging from 0.975 for UC to 0.995 for NPC.
Among 803 high-confidence predictions (similarity score >0.51), the
model achieved an overall accuracy of 96.1% (772/803). For primary
SCCs, Deepath-SCC attained an overall accuracy of 96.9% (659/680),
with subtype-specific accuracies ranging from 94.7% for NPC to 98.5%
for LUSCC. For metastatic SCCs, the model achieved an overall accu-
racy of 91.9% (113/123), with subtype-specific accuracies ranging from
78.6% for LUSCC to 100% for NPC.

Conclusion: The Deepath-SCC model offers a promising, efficient,
and cost-effective solution for identifying the tissue origin of SCC,
particularly for cases with unknown primary or multiple primary SCC.

CP-01-008

Prospective evaluation of deepath-MSI for microsatellite instability
assessment in colorectal cancer: a novel whole slide image-based
approach versus promega MSI assay

Q. Wang"??, Y. Sun®>*3, H. Wen*%, Q. Xu*, X. Zhou'??

"Fudan University Shanghai Cancer Centre, Department of Pathology,
Shanghai, China, 2Fudan University, Department of Oncology, Shang-
hai Medical College, Shanghai, China, *Fudan University, Institute of

Pathology, Shanghai, China, “Canhelp Genomics Co., Ltd, Research
Centre, Hangzhou, China, >Fudan University, Shanghai Key Labora-
tory of Medical Epigenetics, International Co-laboratory of Medical
Epigenetics and Metabolism, Institutes of Biomedical Sciences, Shang-
hai Medical College, Shanghai, China, *Tongji University, College of
Computer Science and Technology, Shanghai, China

Background & Objectives: Microsatellite instability (MSI) plays a
critical role in colorectal cancer (CRC) diagnosis and treatment, par-
ticularly for guiding immunotherapy decisions. The Promega MSI
assay is widely used but has limitations in terms of cost, time, and
tissue requirements. This study aimed to compare the consistency of
Deepath-MSI, a whole slide image (WSI)-based approach, with the
traditional Promega MSI assay in assessing MSI status in CRC.
Methods: A total of 728 primary CRC specimens were prospectively
enrolled, all of which underwent Promega MSI assay testing. Samples
with fewer than 100 tiles or unclear diagnoses were excluded, leaving
636 samples for analysis. Among these, 490 surgical specimens (24
MSI-H and 466 MSI-L or MSS) and 146 biopsy specimens (11 MSI-H
and 135 MSI-L or MSS) were included. The Promega MSI assay served
as the gold standard, and performance metrics including sensitivity,
specificity, positive predictive value (PPV), negative predictive value
(NPV), and accuracy were evaluated for Deepath-MSI.

Results: In the 490 surgical specimens, the overall AUROC was 0.982,
with an accuracy of 91.84% (450/490). Using a 0.4 threshold, Deep-
ath-MSI showed sensitivity of 95.83% (23/24), specificity of 91.63%
(427/466), PPV of 37.1% (23/62), and NPV of 99.77% (427/428). In
the 146 biopsy specimens, the overall AUROC was 0.924, with an
accuracy of 88.36% (129/146). Using a 0.2 threshold, sensitivity was
81.82% (9/11), specificity was 88.89% (120/135), PPV was 37.5%
(9/24), and NPV was 98.36% (120/122). Overall, Deepath-MSI reduced
the need for traditional PCR testing by 87% in surgical specimens and
82% in biopsy samples.

Conclusion: Deepath-MSI provides a highly accurate and efficient
alternative to traditional MSI detection methods in CRC. It significantly
reduces reliance on costly and time-consuming PCR-based assays,
making MSI detection more accessible and less resource-intensive.
The integration of Deepath-MSI into clinical practice has the potential
to streamline diagnostic workflows and improve patient care.

CP-02 Sustainability & interoperability

CP-02-003

Commercial artificial intelligence solutions in histopathology: a
2025 market landscape from a european perspective

K. Farynal, K. van Leeuwenz, M. Hortonz, L. Tessier', F. Meeuwsen',
J. van der Laak!, S.-F. Kammerer-Jacquet’, G. Litjens
IRadboudUMC, Nijmegen, The Netherlands, 2Romion Health, Utrecht,
The Netherlands, >The Rennes University Hospital, Rennes, France

Background & Objectives: Artificial intelligence (Al) is increasingly
becoming a component of digital pathology workflows. Amidst the
transition to the In Vitro Diagnostic Regulation (IVDR) across Europe,
there is increasing interest in understanding the current landscape of
regulatory-cleared Al-based tools in histopathology. This study aims to
provide a comprehensive overview of CE-marked and FDA-cleared Al
software for diagnostic histopathology, focusing on clinical applications,
regulatory trends, and market dynamics relevant to the European setting.
Methods: A structured review was conducted across regulatory data-
bases (FDA, EUDAMED), vendor documentation, press releases,
and curated Al repositories. Inclusion criteria encompassed Al tools
approved for diagnostic use on whole-slide images (WSIs) in histopa-
thology or cytopathology, bearing CE marking (under IVDD or IVDR)
and/or FDA clearance. Key data points included pathology subdo-
main, stain type, subspecialty, use case, regulatory status, approval
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specifications (e.g., scanner regulatory applicability), and integration
capabilities.

Results: As of March 2025, 60 CE-marked Al tools were identi-
fied from 23 vendors (14 headquartered in Europe). Of the 60 tools,
87% are still operating under the legacy IVDD framework, and 13%
of tools are certified under IVDR (i.e., Class C). To date, only three
solutions have received FDA clearance. The most common clinical
applications include prostate cancer detection, quantification, and
grading (n=12), biomarker quantification in breast cancer (ER, PR,
HER2, Ki-67) (n=16), and lymph node metastasis detection (n=5).
Most tools analyse WSIs from H&E- (n=30) or [HC-stained (n=27)
slides. Public resources widely lack detailed information regarding
regulatory approval conditions, intended use, system integration, and
evidence-substantiated claims of clinical-grade Al-based algorithms
in pathology, therefore, the complete dataset will be made available at
https://pathology.healthairegister.com.

Conclusion: CE-marked Al solutions in pathology are expanding
across various subspecialties, primarily addressing high-throughput
diagnostic tasks. For safe clinical adoption and to support purchase
decision-making, ongoing efforts towards Al-based pathology market
transparency are critical.

CP-02-004

Building a database of tumour immunohistochemical profiles from
PubMed abstracts using large language models

Y. Kim!, M.W.S. Ongz, D.W. Rogalsky3, M. Rodrigucz—Just02’4, H.
Wu's, A.P. Levine**

1University College London, Institute of Health Informatics, London,
United Kingdom, 2University College London, Research Department
of Pathology, London, United Kingdom, *Hadassah-Hebrew University
Medical Centre, Department of Pathology, Jerusalem, Israel, “Univer-
sity College London Hospitals NHS Foundation Trust, Department of
Cellular Pathology, London, United Kingdom, University of Glasgow,
School of Health & Wellbeing, Glasgow, United Kingdom

Background & Objectives: Immunohistochemistry (IHC) is essen-
tial in diagnostic pathology for tumour classification, prognostication,
and treatment decisions. Whilst many THC markers are well estab-
lished, others lack consistent evidence with IHC-tumour data often
fragmented, outdated, or restricted by subscription. To address this,
we leveraged large language models (LLMs) to extract structured IHC-
tumour profiles from PubMed abstracts at scale. Our objective was
to develop an automated pipeline for building a comprehensive IHC-
tumour database.

Methods: A two-stage LLM-based pipeline was developed. First, Pub-
Med abstracts were classified for relevance using a fine-tuned LLM
(Gemma?2) trained on 1,000 examples. Second, IHC-tumour profiles
(tumour type/site, marker name, positive counts) were extracted in struc-
tured format using a prompt-based method trained on 462 examples.
Marker and tumour names were normalised to Unified Medical Lan-
guage System (UMLS) concepts to ensure consistency using a SapBERT
model. Extracted data were compared against ground truth and reference
data (PathologyOutlines) to assess concordance and added value.
Results: Abstract classification was achieved with 91.5% accuracy.
From 107,759 abstracts identified for 50 common IHC markers, 30,481
were classified by the model as relevant. IHC-tumour profiles were
extracted with a correct output rate of 63.3% (n=98). Across all mark-
ers, the total cohort size was over 5 million with an average of 854 per
marker. Examining 50 IHC-tumour profiles, 10 lacked reference data,
18 only had qualitative data and 22 had quantitative data all but one
within 5% of the calculated. For example, TTF1 showed 79% positiv-
ity (3410/4315) in lung adenocarcinoma, within the reference range
(65-93%).

Conclusion: This study demonstrates the potential of LLMs to sys-
tematically extract and structure IHC-tumour data from biomedical
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literature. With further refinement, this pipeline will enable the crea-
tion of a scalable, prospectively updated open-access granular IHC-
tumour database to support diagnostic accuracy, efficiency and research
in pathology.

Funding: NIHR Academic Clinical Lectureship, The Jean Shanks Foun-
dation, The Pathological Society of Great Britain & Ireland, Rosetrees
Trust

CP-02-005

Artificial intelligence program to engage a broad segment of an
academic pathology department

T.Flotte!, K. Reed!, S. Derauf!, D. Bell!, M. Zarella'

"Mayo Clinic, Laboratory Medicine and Pathology, Rochester, USA

Background & Objectives: Artificial intelligence (Al) is trans-
forming anatomic pathology. Currently, only limited algorithms
are available for clinical application. The algorithm development
effort is predominantly in industry. However, pathologists have the
domain expertise in pathology with knowledge of the problems that
will benefit from AI. The objective of this program is to engage a
broad segment of an academic pathology community in Al algorithm
development.

Methods: The program is in its sixth year. The platform was devel-
oped over the first two years. The platform requirements included
an intuitive user interface, diverse algorithmic modelling options,
seamless mechanism for discovery to clinical deployment tran-
sition, and scalable over time. A vended product was selected.
To engage pathologists without prior Al experience, a support
system was created that included lectures, open office hours,
one-on-one tutorials, short videos for specific topics, ticketing
system for questions/problems, data science and project manage-
ment guidance.

Results: In the first two years of algorithm development (years 3 and
4 of the program), there was an emphasis on project management
with at least monthly meetings with a project manager to help resolve
problems and allow the investigators to meet their milestones. The
first two cohorts included 114 unique users working on 57 projects.
Nearly all of the projects progressed to algorithm development and
approximately 50% resulted in USCAP abstracts. For the next two
years, the same resources are available, but the intense project man-
agement was no longer needed. The program continues to have an
average of 89 unique users/year working on 25 projects of which
twelve are new projects.

Conclusion: Engagement of the pathology community in algorithm
development has benefited the pathology staff and trainees with
enhanced understanding of Al interest in developing algorithms, col-
laborating with vendors, as well as extending their efforts to other Al
methods such as foundation models.

CP-02-006

Optimization of large-scale digital scanning operations at a tertiary
cancer centre

0. Ardon', A. Manzo', P. Ntiamoah!, I. Ahmed’, E. Stamelos', M.
Hanna', V. Reuter!, M. Hameed!

"Memorial Sloan Kettering Cancer Centre, New York, USA

Background & Objectives: Memorial Sloan Kettering Cancer Centre
in New York is an early adopter of digital pathology. After 17 years
of increased digital scanning growth in several hospital locations, the
clinical digital pathology operations were consolidated to one central,
dedicated, newly built laboratory adjacent to the histology laboratory.
The design and build of the new laboratory infrastructure was com-
pleted in December 2023, with full clinical operations that started in
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January 2024. The resulting quality and productivity gains of the 2024
operations were studied and analysed.

Methods: The planning process for the infrastructure needs was sum-
marized from planning records. The operational data that was collected
in the 2024 scanning of >1.4 million slides was compared to the 2023
records. Scan data, turnaround times, rescan rates, instrument failures
and downtime data were analysed based on observational and scan team
dashboard data. Staffing data were obtained from departmental records.
Results: An increase in digital scanning productivity and a decrease in
turnaround times was observed for the 2024 year in comparison to the
2023 operation. This also included a decrease in instrument failures and
rescan needs. There were changes in our 24 hours/day staffing needs
and training needs not just for the digital scan team but also for the his-
tology laboratory, pathologists, office assistants, slide file room clerks
and administration. New digital workflows allowed the digital scan-
ning operation to reach the milestone of prospectively scanning all the
departmental in-house cases by the end of 2024. Lessons learned from
the new laboratory transformation will be shared in this presentation.
Conclusion: A centralized dedicated digital pathology laboratory adja-
cent to the histology laboratory allowed the quality expansion of the
clinical digital scanning at our institution. This improved lean digital
pathology operation is a step towards sustainable digital pathology
workflows in a high volume, large pathology department.

Funding: This work was funded in part through the NIH/NCI Cancer
Centre Support Grant P30 CA008748

CP-02-007

Deep learning for lymph node metastases detection: toward a uni-
fied and accurate pan-cancer diagnostic model

R. Bourgadel, C. Lépinel, M. Denis Musquerl, A. Nebout', C. Saganl,
C. Toquetl, D. Loussouarn'

"University Hospital of Nantes, Department of Pathology, Nantes,
France

Background & Objectives: Lymph node metastasis is a key prog-
nostic factor in many malignancies and can be particularly challeng-
ing, especially in micrometastases. While they have been extensively
explored in specific cancers (e.g., breast or gastric), fewer studies have
addressed this issue in a comprehensive pan-cancer context. By lever-
aging state-of-the-art deep learning methodology, this study introduces
a unified framework for detecting and classifying both macroscopic and
micrometastatic lymph node involvement across various tumour types.
Methods: A total of 1,030 lymph node whole-slide images were retrospec-
tively collected from patients diagnosed with skin, head and neck, colon,
lung, kidney, pancreas, breast, endometrial, and prostate cancers. This
in-house dataset was organized into four classes: normal (n=570), mela-
noma (n=243), squamous cell carcinoma (n=114), and adenocarcinoma
(n=103). Each whole-slide image underwent processing with the Trident
toolbox and feature extraction using UNIv2. An attention-based multiple-
instance learning framework was then employed for the final classification.
Results: Across all tumour types, the proposed model achieved an
AUC of 0.976 and a balanced accuracy (BAC) of 0.928. When consid-
ering all metastatic lesions as a single class, performance improved to
an AUC of 0.984 and a BAC of 0.967. Subgroup analyses demonstrated
robust detection of micrometastases, highlighting the model’s ability
to identify even small or early-stage lesions.

Conclusion: These preliminary findings suggest that this Al-driven
approach can reliably detect both macroscopic and micrometastatic
spread across multiple cancer types. Future work will focus on exter-
nal validation to confirm its clinical utility and applicability for large-
scale screening. Additionally, evaluating the algorithm’s performance
in more complex clinical cases and refining the integration process
into standard diagnostic workflows will be crucial for maximizing its
real-world impact.
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Clinicopathological features of breast carcinoma with Ultra-Low
Risk MammaPrint® result: a comparative analysis with low-risk
cases

C. Arifio-Palao'?, 1. Carretero-Barrio>**, R. Meléndez—GispertS, N.
Cadavid-Fernandez’, A. Tenelanda-Santillan?, S. Molés—Caparrés3, A.
Veliz-Dominguez3, J. Palacios>**, B. Pérez-Mies>>*

!Severo Ochoa University Hospital, Pathology, Madrid, Spain, 2Alcala
University, Madrid, Spain, *Ramén y Cajal University Hospital, Pathol-
ogy, Madrid, Spain, 4Centre for Biomedical Research in Cancer Networks,
Madrid, Spain, *Infanta Leonor Hospital, Pathology, Madrid, Spain

Background & Objectives: MammaPrint® is a 70-gene expression
signature that stratifies early-stage breast carcinoma into Low-Risk (LR)
and High-Risk groups, supporting personalized treatment decisions.
Within the LR, it further identifies an Ultra-Low Risk (U-LR) subset
with an exceptionally low probability of distant metastasis. Patients
in this group may safely forgo adjuvant chemotherapy and potentially
reduce endocrine therapy without compromising long-term outcomes.
While the clinical implications of U-LR are gaining recognition, its
associated histopathological characteristics remain underexplored.
Methods: We retrospectively analysed patients diagnosed with early-
stage luminal breast cancer between 2012 to 2023 who had an avail-
able MammaPrint® result. Patients classified as LR and U-LR were
selected. Clinicopathological variables—including histological type
and grade, tumour size, lymph node status, lymphovascular and peri-
neural invasion, tumour-infiltrating lymphocytes (TILs), progesterone
receptor expression (Allred score), Ki-67 index, and recurrence were
collected. Statistical analysis was performed using Chi-square/Fisher’s
exact test or Student’s t-test, as appropriate.

Results: Among 470 patients in the MammaPrint® cohort, 215 (46%)
were classified as LR and 53 (11%) as U-LR, separately. Significant
differences were observed: no U-LR tumours were grade 3 (p = 0,042),
and U-LR tumours showed lower nuclear grade (p = 0.012). U-LR
tumours were also smaller (1.5 vs 1.7cm, p = 0,022) and had a lower
Ki-67 index (8% vs 13%, p < 0,001). No other histopathological dif-
ferences were found. Although not significant, there were no U-LR
recurrences, compared to 12 in LR (p = 0,080).

Conclusion: Our findings offer valuable insight into the histopatho-
logical profile of U-LR tumours identified by MammaPrint®. These
tumours are characterized by favourable features, including lower
grade, smaller size, and reduced proliferation (Ki-67 index). The
absence of recurrences in the U-LR group supports its potential role
in identifying patients who may safely reduce endocrine treatment
while maintaining excellent outcomes. Further studies on long-term
follow-up are necessary.

Funding: Research funded by Carlos Il Health Institute (P122/01892,
PMP22/00054), Spain

PS-01-002

Clinicopathologic characteristics and tumour-infiltrating lym-
phocyte patterns in HER2-low vs. HER2-0 triple-negative breast
cancer

A. Syrnioti', G. Kalliopitsas', V. Papadopoulos?, E. Timotheadou?,
T. Koletsa'

'Department of Pathology, School of Medicine, Aristotle University
of Thessaloniki, Thessaloniki, Greece, 2First Department of Surgery,
Papageorgiou University General Hospital, School of Medicine, Aris-
totle University of Thessaloniki, Thessaloniki, Greece, 3Department of
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Medical Oncology, Papageorgiou University General Hospital, School
of Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

Background & Objectives: Triple-negative breast cancer (TNBC)
comprises a heterogeneous group of tumours with distinct clinicopatho-
logic, and molecular characteristics. HER2-low, a subset of TNBC,
is gaining therapeutic relevance. This study evaluates differences in
clinicopathologic features and immune microenvironment between
HER2-low and HER2-0 TNBC.

Methods: A retrospective analysis was conducted on surgically
resected specimens from 60 newly diagnosed, treatment-naive TNBC
patients. HER2 status was determined by immunohistochemistry
(IHC), with interobserver agreement among three independent review-
ers evaluated using Fleiss’ Kappa (p<0.05). Clinicopathologic fea-
tures, along with tumour-infiltrating lymphocytes (TILs), distribution
patterns (fully-inflamed, immune-desert, stroma-restricted, margin-
restricted), and heterogeneity (>10% variation across tumour areas)
were compared between HER2-low and HER2-0 TNBC.

Results: HER2-low TNBC comprised 63% (38/60) of cases. Median
age was 63 (IQR: 42-75) for HER2-low and 62 years (IQR: 48-76)
for HER2-0. No significant differences were observed in tumour size,
grade, lymph node status, or TILs density (all p-values >0.05). TILs
distribution patterns were similar across both groups, with immune-
desert being the most common phenotype, although these patterns were
not properly applicable in all cases. TILs heterogeneity was more fre-
quent in HER2-0 TNBC (45% vs. 27%, p=0.2). Tertiary lymphoid
structures were rare (2/60). Invasive breast carcinoma of no special type
(IBC, NST) was more common in HER2-low (82% vs. 59%), while
metaplastic (23% vs. 2.6%) and medullary (14% vs. 2.6%) carcinomas
were more frequent in HER2-0 cases. Substantial HER2 evaluation
interobserver agreement (0.707) was noted, with 8.6% clinical critical
disagreement rate.

Conclusion: Our findings suggest that HER2-low and HER2-0 TNBC
exhibit comparable clinicopathologic features, except for a higher
prevalence of IBC, NST, in HER2-low cases, while medullary and
metaplastic carcinomas were primarily HER2-0. TILs density and
distribution patterns were similar, with greater TILs heterogeneity in
HER2-0 TNBC. Disagreements among expert pathologists with similar
training background underscore the need for enhanced standardization
and ongoing training for HER2-low expression.

PS-01-003

Extracellular matrix remodelling in breast cancer: the role of
BMP-1, LTBP-1, and Fibulin-4 in tumour invasiveness and liver
metastases

A. Boduroglu', G.0. Elpek?, G. Erdogan®, N. Erin*

"Dokuz Eyliil University, Departmen of Pathology, Izmir, Turkey,
2Akdeniz University, Department of Pathology, Antalya, Turkey,
3Akdeniz University, Departmen of Pathology, Antalya, Turkey,
4Akdeniz University, Departmen of Medical Pharmacology, Antalya,
Turkey

Background & Objectives: Breast cancer is one of the most common
malignancies in women, with a high propensity for liver metastasis.
This study evaluates BMP-1, LTBP-1, and Fibulin-4 expression across
breast cancer subtypes and liver metastases to clarify their roles in
tumour invasion and metastasis. As regulators of extracellular matrix
(ECM) remodelling and latent TGF-f activation, these proteins may
contribute to tumour—stroma interactions and metastatic progression.
Methods: Immunohistochemical staining for BMP-1, LTBP-1, and
Fibulin-4 was performed on 69 samples, including 8 intraductal carci-
nomas, 24 invasive ductal carcinomas, 22 invasive lobular carcinomas,
and 15 breast cancer liver metastases. Staining extent and intensity
were each scored from O to 3, and their product was used to calculate
a final immunohistochemistry (IHC) score. Marker expression levels
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were compared among tumour groups to evaluate their role in invasion
and metastasis.

Results: BMP-1 tumour cell expression was elevated in liver metasta-
ses compared to invasive ductal carcinomas (p = 0.020). Fibulin-4 and
LTBP-1 expression in tumour cells was significantly higher in intra-
ductal carcinomas than in invasive ductal carcinomas (p = 0.00004 and
p = 0.0147, respectively). Fibulin-4 peritumoral stromal expression
was markedly higher in metastases than in all primary tumours (p <
0.001). LTBP-1 expression was also increased in metastatic tumour
cells and intratumoral stroma compared to invasive ductal and lobular
carcinomas (p < 0.01, and p < 0.01, respectively).

Conclusion: The elevated expression of Fibulin-4 and LTBP-1 in
tumour cells of intraductal carcinomas compared to invasive ductal
carcinomas suggests their potential role in maintaining the non-invasive
phenotype, possibly linked to intracellular ECM accumulation before
stromal release in early tumour progression. In contrast, increased
Fibulin-4 and LTBP-1 stromal expression along with the upregulation
of BMP-1 in metastatic tumour cells in liver metastases supports their
involvement in TGF-pB-mediated ECM remodelling and tumour—stroma
interaction that facilitates invasion and distant spread.

Funding: This study was supported by TUBITAK project no: 1188378

PS-01-004

Comparison of clinicopathological characteristics between HER2-
ultralow and HER2-null in triple-negative breast cancer

T. Tran Trung'?, A. Duong Thi Ngoc?, T. Nguyen Van?, H. Bui Thi
My"2, T. Ta Van'?

"Hanoi Medical University, Hanoi, Vietnam, 2Vietnam National Cancer
Hospital, Pathology and Molecular Biology Centre, Hanoi, Vietnam

Background & Objectives: Triple-negative breast cancer (TNBC)
is a breast carcinoma subtype that has been shown to have poorer
outcomes, mainly owing to the limited treatment options available.
In the current context, low human epidermal growth factor recep-
tor 2 (HER2) expression is of interest as a useful biomarker for
the treatment of breast cancer with new anti-HER2 drugs. Beyond
the evaluation of HER2-low, the inclusion of HER2-ultralow in the
DESTINY-Breast 06 trial has further complicated HER2 detection
and classification. This study aims to analyse potential clinicopatho-
logical differences between the HER2-ultralow and HER2-null
groups in TNBC.

Methods: A cross-sectional descriptive study was conducted on a
cohort of 146 TNBC patients with HER2-0 (IHC score 0 according to
ASCO/CAP 2018 guidelines) diagnosed at our hospital between Octo-
ber 2021 and February 2024. Immunohistochemical expression was
assessed using the anti-HER?2 antibody (clone 4BS, Ventana). HER2
status was further classified into HER2-null (no staining) and HER2-
ultralow (incomplete and faint/barely perceptible staining in <10% of
tumour cells). Clinicopathological features were compared between the
HER2-ultralow and HER2-null groups.

Results: Of 146 TNBC patients with HER2-0, the mean age was 53.6
years (range: 29-90 years). The histologic types in this study were
invasive carcinoma no special type (NST) 89.7%; metaplastic carci-
noma 8.2%; other special types 2.1%. Histological grade 3 accounts
for the highest proportion (83.6%). There were 94 (64.4%) HER2-
null patients, 52 (35.6%) HER2 ultra-low patients. There were no
significant differences in age, histologic type, grade, lymphovascular
invasion, and stromal tumour infiltrating lymphocyte (sTIL) between
HER2-ultralow and HER2-null patients. Additionally, no significant
differences were found in Ki67 index, AR expression, CK5/6 expres-
sion, or EGFR expression (all p> 0.05).

Conclusion: Approximately one-third of TNBC cases with HER2-0
in this study were classified as HER2-ultralow. No significant
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clinicopathological differences were observed between HER2-ultralow
and HER2-null patients.

PS-01-005

Decision making in breast pathology reporting: the effect of clinical
relevant thresholds

Z.E. Kain', C.H. van Deurzen!

"Erasmus MC, Pathology, Rotterdam, The Netherlands

Background & Objectives: In breast cancer (BC) pathology reports,
small differences around cut-off values can impact staging and conse-
quently, clinical decision making. Several pathology variables are not
very exact, leaving room for interepretation by the pathologist. There-
fore, the aim of this study was to investigate pathologists’ decision-
making around clinically relevant cut-off values.

Methods: We performed a retrospective, nationwide analysis of pri-
mary invasive BC specimens in the Netherlands using real-world data
from the National Pathology Registry. Data collection included tumour
diameter and ER/PR status from patients diagnosed between 2014 and
2022.

Results: Overall, 64.099 BCs were analysed for tumour diameter. For
larger tumours (>2 cm), rounding was observed to the nearest half-
or whole centimeter. For smaller tumours, rounding occurred only to
half-centimeters, while there was an avoidance of the 1.0 cm and 2.0
cm threshold. For ER/PR assessment, 74.502 BCs were analysed. In
cases with low ER expression, rounding was observed at multiples of
5. However, around the clinically relevant cut-off value of 10% in the
Netherlands, pathologists tend to semiquantify the percentage of ER
and/or PR expression, by also using 9% and 11%, with a trend to clas-
sify a case as just positive (10% or 11%).

Conclusion: Pathologists take clinical cut-off values into account in
their decision making process. For tumour size, they tend to avoid the
1.0 cm and 2.0 cm thresholds. For ER/PR, they tend to categorize the
tumour as positive around the threshold. Futher research is needed to
determine the implication of this for treatment decisions.

PS-01-006

The landscape of HER2-low breast cancer: a retrospective study
L-A. Petraru!?, D. Anderco?, C.D. Lizureanu'?, A.M. Muregan"z, C.S.
Suciu®?, A. Dema'?

'ANAPATMOL Research Centre, Victor Babes University of Medicine
and Pharmacy, Timisoara, Romania, 2Department of Pathology, Pius
Brinzeu County Clinical Emergency Hospital, Timisoara, Romania,
3 Angiogenesis Research Centre, Victor Babes University of Medicine
and Pharmacy, Timisoara, Romania

Background & Objectives: HER2-low breast cancer, defined as
IHC 1+ or 2+ with an ISH-negative result, represents a newly recog-
nized category of breast tumours. Precise classification of HER2-low
tumours is crucial for both prognosis and treatment decisions. Emerg-
ing antibody-drug conjugates provide promising therapeutic options
for this patient subgroup.

Methods: From the database of the Emergency County Hospital of
Timisoara, all cases of breast cancer evaluated by immunohistochem-
istry (IHC) for ER, PR, HER2, and Ki67, were identified. Among
these, cases of HER2 14 and HER2 24 ISH-negative (non-amplified)
tumours were selected, for which the following information was col-
lected: patient age, the presence or absence of neoadjuvant treatment,
type of specimen (core-needle biopsy, partial or radical mastectomy),
histologic tumour type, hormonal receptor status (ER and PR), and
Ki67 proliferation index.

Results: A total of 348 cases were collected, comprising 263 surgical
resections and 85 biopsies. HER2-low tumours accounted for approxi-
mately 35.63% of all cases, with similar distributions in both specimen
types. Most HER2-low tumours were diagnosed in patients over 50

years old, particularly in the 61-70 age group. Among 50 cases with a
HER?2 2+ score, FISH analysis revealed HER2 gene amplification in
7 cases, no amplification in 39 cases, and no available data in 4 cases,
resulting in a 22% HER?2 amplification rate. Within the HER2-low
group, 41.41% were classified as Luminal A, 62.99% as Luminal B
(HER2-negative), and 12.60% as triple-negative. Of the HER2-low
cases from surgical specimens, 65.45% of patients received neoadju-
vant therapy.

Conclusion: HER2-low cancers accounted for just over one-third of all
breast carcinomas, a lower prevalence than that reported in the litera-
ture, predominantly affecting patients over 50 years old. Most tumours
were Luminal A or B, with a minority classified as triple-negative.The
prevalence of HER2-low cases in the group of tumours treated with
neoadjuvant therapy was 65.45%.

PS-01-009

SUPERB - AI SUPported Evaluation of immunotherapy Response
in early triple negative Breast cancer

R. Erber!?, A. Kochanke?, D. Calvopina3, M. Péipper3, A. Youssef?, A.
Hamzeh?, C. Eck?, P. Wagnerz, A. Hartmann?, C. Kolberg—Liedtke4,
H.-C. Kolberg®, P. Riith’, M. Evert', M. Braun’, P.A. Fasching®, E.-M.
Grischke’, A. Hartkopf9 ,T. Lang3, T. Kohler?

University Regensburg, Institute of Pathology, Regensburg, Germany,
University Hospital Erlangen, Friedrich-Alexander-Universitit Erlan-
gen-Niirnberg, CCC Erlangen-EMN, Institute of Pathology, Erlangen,
Germany, 3Mindpeak GmbH, Hamburg, Germany, “Bochum Univer-
sity of Applied Sciences, Gesundheitscampus, Bochum, Germany,
SMarienhospital Bottrop, Department of Obstetrics and Gynaecology,
Bottrop, Germany, ®palleos healthcare GmbH, Wiesbaden, Germany,
TRotkreuzklinikum Miinchen ¢GmbH, Frauenklinik, Miinchen, Ger-
many, University Hospital Erlangen, Friedrich-Alexander-Universitiit
Erlangen-Niirnberg, CCC Erlangen-EMN, Department of Gynaecology
and Obstetrics, Erlangen, Germany, *Universititsklinikum Tiibingen,
Department fiir Frauengesundheit, Tiibingen, Germany

Background & Objectives: Triple-negative breast cancer (TNBC)
is an aggressive subtype of breast cancer, where immunotherapies
are gaining increasing importance. Despite promising results, not
all patients respond to these treatments. The collaborative project
SUPERB aims to develop an Al-supported predictive biomarker that
accurately forecasts the response to immunotherapy based on (sub-)
visual and spatial tissue features. This will enable optimized patient
stratification for personalized therapy and improve treatment efficiency.
Methods: We utilized a unique dataset of 328 digitized breast cancer
core biopsy slides from the clinical neoMono trial, which investigated
an innovative immunotherapy approach for TNBC patients. We devel-
oped deep-learning algorithms to analyse histopathological images
and to identify predictive tissue and cell patterns. These patterns were
then combined to develop the novel "Al Therapy Predictor," which can
detect specific cell types, the tumour-associated immune microenviron-
ment, and sub-visual tissue properties before therapy. The Al Therapy
Predictor is then, based on these image-based biomarkers, aimed to
predict neoadjuvant treatment response (i.e. pathological complete
response yes/no).

Results: We completed 292,104 expert-level manual annotations for
granular tissue structures and cells on 221 images for multiple tissue
classes, including invasive carcinoma, in-situ and immune tissue. These
were used in combination with other broader data to build deep learn-
ing algorithms for image-based biomarker detection for TNBC patients.
On a holdout dataset, the accuracy for the fine-grained delineation of
invasive carcinoma tissue structures within tissue images was 93.2%
(specificity 99.9%, sensitivity 86.5%). Correlation of the AI Therapy
Predictor with treatment response is ongoing.

Conclusion: It is expected that the Al Therapy Predictor will achieve
high-precision predictions of therapy response, contributing to
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improved care for TNBC patients and advancing the development of
Al-assisted diagnostics in oncology.

Funding: BMBF

PS-01-010

The relationship between PIK3CA mutation and tumour immune
microenvironment in hormone receptor positive (HR+)/HER2
negative breast cancer and their prognostic value

E. Babarovic'?, E.J. Linhart!, D. Lopac®, M. Pfeiler!, J. Hagen', P.
Madzar?, D. Fuckar Cupié"?, M. Avirovi¢"?, 1. HadZisejdi¢>!
'Faculty of Medicine, University of Rijeka, Department of General
Pathology and Pathological Anatomy, Rijeka, Croatia, 2Clinical Hos-
pital Centre Rijeka, Clinical Department of Pathology and Cytology,
Rijeka, Croatia, >Clinic for Orthopedic Surgery, Lovran, Croatia

Background & Objectives: The prognostic value of tumour-infiltrat-
ing lymphocytes (TILs) in HR+/HER2-breast cancer (BC) remains
unclear. Studies have shown that genetic alterations in cancer cells can
influence the tumour immune microenvironment (TME). PIK3CA gene
mutations are the most common genetic alterations in HR+/HER2- BC
with unknown impact on the composition of the TME.

Methods: To address this question, we enrolled 123 patients with
HR+/HER2- BC with long term follow-up available. Surgical speci-
mens were reviewed for evaluation of TILs in intratumoral (iTIL) and
stromal compartments (STIL) and for presence of stromal plasma cells
(PCs). FOXP3+ cells in tumoral and stromal compartments were evalu-
ated by immunohistochemistry on tissue microarrays. Real-time PCR
was used for detection of hotspot mutations of the PIK3CA gene.
Results: BCs were luminal A (N=65) or luminal B (N=58). Genotyp-
ing PIK3CA was successful in 112 samples, and patients were divided
into three groups: wild-type (N=59), exon 9 (N=20) and exon 20
mutation (N=33). Analyzed components of TME did not differ signifi-
cantly between groups of patients regarding PIK3CA mutational status.
Higher iFOXP3+ and sFOXP3+ were associated with lower clinical
stage (P=0.039 and P=0.012) and negative nodal status (P=0.029
and P=0.047). Negative PCs were associated with luminal B pheno-
type (P=0.007), higher recurrence (P=0.019) and metastatic disease
at diagnosis (P=0.033). Overall survival was significantly longer for
patients with iTIL (P=0.039), higher iFOXP3 and sFOXP3 (P=0.021
and P=0.009) and with positive PCs (p=0.004). Disease-free survival
(DFS) was significantly longer for patients with PIK3CA mutation
(p=0.041), higher sTIL (p=0.019) and positive PCs (p=0.041). In mul-
tivariate analyses PCs showed prognostic value with regard to better
overall (HR=0.30; 95%CI 0.11-0.81; P=0.002) and DFS (HR=0.38,
95%C1 0.19-0.78; P=0.008).

Conclusion: Our study demonstrated that FOXP3 and PCs infiltrates
were associated with important clinicopathological variables and better
prognosis, and also that immune TME of HR+/HER2- BCs don’t differ
regarding the PIK3CA mutational status.

Funding: This research was supported by Ministry of Science, Educa-
tion and Youth of Republic of Croatia and Faculty of Medicine Univer-
sity of Rijeka, project ID: uniri-iskusni-biomed-23-202
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Analysis of serum immune profiles in breast carcinoma: associa-
tion with clinicopathological factors and survival in a retrospective
cohort

YG. Montoyo—Pujol', P. Martinez-Peinado?, S. Pascual-GarciaZ, A.B.
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Department, Alicanrte, Spain, “University of Alicante, Biotechnology
Department, Immunology Division, Alicanrte, Spain, *Dr Balmis Uni-
versity General Hospital and Alicante Institute for Health and Biomedi-
cal Research (ISABIAL), Pathology Department, Alicanrte, Spain, “Dr
Balmis University General Hospital and Alicante Institute for Health
and Biomedical Research (ISABIAL), Gynaecology and Obstetrics
Department, Alicanrte, Spain

Background & Objectives: Recent research has highlighted the cru-
cial role of inflammation in breast cancer (BC). Consequently, recent
efforts have focused on identifying biomarkers through liquid biopsies.
Cytokines, chemokines, growth factors, and immune checkpoints are
among the most relevant, but their serum patterns remain unclear. We
aim to analyse different serum factors among BC subtypes and evaluate
their association with clinicopathological features and survival.
Methods: We included a retrospective cohort of 229 invasive BC
patients and 50 healthy donors. A total of 10 serum factors were meas-
ured using LEGENDplex™ panels by flow cytometry. The results were
correlated with clinicopathological factors and patient survival. Statisti-
cal analysis was performed using the SPSS v.23.

Results: BC patients exhibited higher MIP-3a, IFN-y, M-CSF,
IL-9, and IL-10 and lower IL-2RA, B7.2, IL-27, IL-1p, and PD-1
(all p<0.047). Younger patients had increased IL-9, IL-10, IFN-y,
M-CSF, and reduced IL-2RA and B7.2 (p<0.043). IL-9 and IFN-y
were elevated in grade I ( p<0.046) and, alongside IL-10, M-CSF,
B7.2,1L-27, and IL-1, in low-proliferative tumours (p<0.05). M-CSF
correlated with lymphnode involvement and low sTILs (p<0.029).
MIP-3a and IL-27 were elevated in highly proliferative and smaller
tumours (p<0.043) respectively. Furthermore, IL-9, IFN-y, and M-CSF
were predominant in luminal tumours, while MIP-3a was higher in
non-luminal subtypes (p<0.049). Notably, elevated IL-2RA and B7.2
levels correlated with shorter overall survival -OS- (p<0.009), while
high PD-1 was linked to poor disease-free survival -DFS- (p=0.008).
However, only IL-2RA and PD-1 (p<0.013) emerged as independent
factors for worse OS and DFS, respectively.

Conclusion: Our results showed that BC patients had specific serum
profiles. IL-9, IL-10, IL27, and IFN-y correlated with favourable clin-
icopathological features, while M-CSF and MIP-3a with aggressive-
ness. Moreover, IL-2RA and PD-1 emerged as independent factors for
a worse prognosis.

Supported by SEAP-Proyecto Semilla; Expt-200042, Biobank-HGUA-
DrB (21-154) and HUB-ICO-IDIBELL (PT17/0015/0024).

Funding: Supported by SEAP-Proyecto Semilla; Expt-200042, Biobank-
HGUADrB (21-154) and HUB-ICO-IDIBELL (PT17/0015/0024)
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p53 status and its impact on the response to perioperative hormo-
nal therapy in luminal breast cancer
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'Dr Balmis University General Hospital and Alicante Institute for
Health and Biomedical Research (ISABIAL), Medical Oncology, Ali-
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Institute for Health and Biomedical Research (ISABIAL), Pathology,
Alicante, Spain, *Dr Balmis University General Hospital and Alicante
Institute for Health and Biomedical Research (ISABIAL), Gynaecology
and Obstetrics, Alicante, Spain

Background & Objectives: Perioperative hormonal therapy (pHT) is
a common strategy in luminal breast cancer (BC). However, 30-40%
of patients develop resistance to this therapeutic modality, leading to
higher recurrence rates and worse prognosis. Alterations in p53, present
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in up to 55% of luminal B tumours, may influence this response, but its
role remains unclear. This study examines the relationship between p53
status and changes in oestrogen receptor (ER), progesterone receptor
(PR), and Ki67 expression after pHT, aiming to assess its prognostic
and therapeutic implications.

Methods: A retrospective study (January 2020 through July 2024) was
conducted on 237 luminal A and B BC patients treated with pHT.
Immunohistochemical ER, PR, and Ki67 expression were evaluated
in core needle biopsies (CNB) and surgical specimens. p53 status was
classified as wild-type (p53-wt) (1-75% positive nuclei/3+) or mutated
(p53-mut) (0% or >75% positive nuclei/3+). Associations were ana-
lysed using x2 or Fisher’s exact test.

Results: Medium/high expression of ER (98%), PR (62%), and 15%
for Ki67 was found in CNB. In the surgical specimen, we observed
medium/high expression of ER (92%), PR (26%), and 6% for Ki67.
Among p53-wt BC, ER remained highly expressed (94%), PR was
predominantly negative (39%), and Ki67 expression was reduced to
<15% (69%) after pHT (all p<0.0001). Similarly, in p53-mut BC, ER
was maintained (81%) (p=ns), PR was negative in 55%, and the Ki67
index dropped by 64% after treatment. However, no significant differ-
ences were found.

Conclusion: In our clinical series, we observed that p53-wt BC showed
a significant reduction in the expression of PR and Ki67. However,
these changes were not significant in p53-mut BC. Thus, our data sug-
gest that p53-positive status could predict poor response to pHT and is
postulated as a potential predictive biomarker.

Funding: Supported by Grants ISABIAL Expte. 2023-0140 and Expte.
2024-0314
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Correlation of HER2 2+ usual and unusual immunohistochem-
istry staining patterns with FISH results in breast carcinomas
L Arun', P. Mane', M. Parihar’

ITata Medical Centre, Histopathology, Kolkata, India, *Tata Medical
Centre, Cytogenetics, Kolkata, India

Background & Objectives: Apart from the usual HER2 24 immu-
nohistochemistry (IHC) staining patterns defined by ASCO/CAP
guidelines, there are patterns that do not exactly fulfil their criteria
and the guidelines are silent on whether these would merit inclusion
into the HER2 2 + category. The objective of our study is to evaluate
the proportion of different HER2 2+ IHC staining patterns and their
correlation with FISH results.

Methods: 210 breast carcinoma core biopsies reported as HER2 2+
over a period of 1 year were studied. All cases reported as HER2 2+
were subjected to FISH analysis. HER2 2+ cytoplasmic membrane
staining patterns were classified into described usual pattern and
unusual staining patterns as all nondescript cases were also included
in HER2 2+ category in our institute. Unusual patterns include 1)
complete intense in <10% cells, 2) incomplete, weak to moderate
in >10% cells 3) complete, weak to moderate in 10% cells 3) baso-
lateral or basal 4) cytoplasmic granular staining. The proportion of
FISH positivity was compared between the usual and unusual IHC
patterns.

Results: HER2 gene amplification was seen in 34/210 (16%) cases of
which 18/34 (53%) cases showed usual (complete moderate >10%) pat-
tern and 16/34 (47%) cases showed unusual patterns (intense complete
<10% - n=2 (6%), complete moderate 10% n= 8 (23%), incomplete
moderate n= 6 (18%) while cases with cytoplasmic granular or baso-
lateral staining were negative for FISH.

Conclusion: In addition to the described usual HER-2 2+ staining pat-
terns, our study showed 4 unusual patterns. Few cases with incomplete
moderate intensity and complete moderate intensity staining in 10%

cells which may not be have been subjected to FISH testing if strict
guidelines were followed, showed FISH positivity. Our study shows
that these rare IHC pattens should be recognized and reflexed to FISH
testing to avoid missing HER-2 targeted therapy in possible HER-2
amplified tumours.

PS-01-014

Exploring the transcriptomic landscape of non-metastatic axillary
lymph nodes as a prognostic factor in breast cancer

E. Sauras Col6n', J. Badia-Cabré?, N. Gallardo-Borras', A. Fischer-
Carles'?, A. Fiorin*, T. Sanchez-Alcantara', J. Casanova-Ribes!, M.A.
Fébrega—Marcosl, D. Mata-Cano', L. Adalid-Llansa'”, E. Goydal's,
A. Masip-Bonet®, R. Bosch-Princep’, M. Lejeune!, C. Lépez-Pablo!
'Oncological Pathology and Bioinformatics Research Group, Hospital
Verge de la Cinta, Institut d’Investigaci6 Sanitaria Pere Virgili, Uni-
versitat Rovira i Virgili, Tortosa, Spain, 2Southern Catalonia Institute
of Oncology, Hospital Universitari Sant Joan de Reus, IISPV-URV-
CERCA, Reus, Spain, 3BCN MedTech, Department of Engineering,
Universitat Pompeu Fabra, Barcelona, Spain, “Department of Computer
Engineering and Mathematics, Universitat Rovira i Virgili, Tarragona,
Spain, Department of Pathology, Hospital Joan XXIII, Tarragona,
Spain

Background & Objectives: The intratumoral immune response
plays an important role in breast cancer (BC) prognosis. However,
limited research has explored the potential impact of the immune
response within axillary lymph nodes (ALNs). Studies evaluating
the immune composition of non-metastatic ALNs (ALNs-) using
immunohistochemistry suggest that ALN- immune cellularity may
be a prognostic factor for patient survival and relapse. Given the
observed differences at the protein level, this study aims to analyse
whether transcriptomic differences in ALNs- are also associated with
prognosis in BC patients.

Methods: This retrospective cohort study included 18 patients diag-
nosed with invasive ductal BC between 2006 and 2015. Clinicopatho-
logical data were collected, and patients were followed for 10 years
from diagnosis. Formalin-fixed paraffin-embedded ALN- samples
were selected for RNA extraction and gene expression analysis using
Human Clariom S microarrays to identify differentially expressed
genes between patient groups. Bioinformatics analysis was conducted
using Bioconductor in R.

Results: This study included three patient groups: Relapse (n=6), Exi-
tus (n=6), and Alive (n=6). Bioinformatics analysis identified Buty-
rophilin Subfamily 3 Member A2 (BTN3A2) as the only gene found
across all comparisons, specifically in the Relapse vs. Exitus compari-
son, with a log fold change (logFC) greater than 2 (logFC=2.15). Bio-
logical significance analysis revealed that BTN3A2 is involved in over-
represented biological processes related to immune response regulation
(normalized enriched score (NES)=1.53) and activation (NES=1.62).
However, no differentially expressed genes or biological processes were
found using an adjusted p-value threshold of 0.05. Higher BTN3A2
expression was significantly associated with a lower histological grade
(p=0.013) and improved overall (p=0.042) and cancer-specific survival
(p=0.017).

Conclusion: BTN3A2 plays a role in T-cell responses in the adap-
tive immune response. Therefore, these findings underscore the
importance of further investigating the ALN microenvironment, as
immune responses within ALNs may also play an important role in
BC prognosis.

Funding: This work was supported by BosomShield, a project that has
received funding from Marie Sktodowska-Curie Doctoral Networks
Actions (HORIZON-MSCA-2021-DN-01-01) under grant agreement
101073222. Further support was provided by SCARLET, a project
funded by Proyectos Estratégicos Orientados a la Transicion Ecologica
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v a la Transicion Digital, from the 2021 call of the Ministerio de Cien-
cia e Innovacion, with grant number TED2021-130081B-C22 and fund-
ing from NextGenerationEU. Esther Sauras Colon was also beneficiary
of a grant from the Generalitat de Catalunya (Doctorats Industrials,
Pla DI, AGAUR, Grant No. 2022DI057)
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Long term follow-up of B3 lesions
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ences, University of Bologna, Unit of Anatomic Pathology, Bologna,
Italy, 2Ospedale Bellaria, Unit of Senology, Bologna, Italy, *Ospedale
Bellaria, Unit of Breast Surgery, Bologna, Italy, “Ospedale Bellaria,
Unit of Radiotherapy, Bologna, Italy, *Ospedale Bellaria, Unit of
Oncology, Bologna, Italy

Background & Objectives: The B3-category encompasses a group of
lesions with low potential of malignant transformation. The aim of the
present study is to evaluate the evolution of B3-lesions in long term
follow-up, comparing cases treated with open surgery and cases that
did not undergo surgery.

Methods: A revision of 256 B3 lesions, including flat epithelial
atypia (FEA), atypical ductal hyperplasia (ADH) and classical lobu-
lar neoplasia (LIN), diagnosed between January 2008 and December
2015, by VAB was performed.

Cases were subdivided as follows: “Open surgery” group (OS,
168 cases in which surgical excision followed the B3 diagnosis)
and “VAB only” group (88 cases in which no further surgery was
performed).

Results: Open Surgery: 25% (42/168) were upgraded to in situ/inva-
sive carcinoma. The upgrade rate was the highest in ADH (35.71%)
and in mixed lesions (23,6%).

VAB only: 9% (8/88) developed in situ/invasive carcinoma during the
follow-up period (mean 12.5 years). No further events were recorded
in 80/88 cases (91%).

FEA, both pure and mixed, was the most frequently occurring lesion
in both groups.

Conclusion: Open Surgery: upgrade rates corresponded to the aver-
age upgrade rates reported in literature. However, the scientific liter-
ature reports a wide range of upgrade with marked inter-institutional
differences, leaving the question of the optimal approach for the
treatment of these lesions open for debate.

VAB only: A strict follow-up was shown to be a sufficient measure to
avoid disease progression in 91% of cases; the 9% of patients that have
presented with disease upgrade are currently alive and in follow-up.
The results of this study suggest that open surgery can be avoided in
patients with B3 lesions, and that a strict follow-up regime is sufficient
in order to maintain control over the disease.

PS-01-017

Agreement analysis between manual and computational scoring
of Ki-67 in breast cancer

E. Petcu', W.J. Senarathne?, J. Krausz®, W. Saliba®, H. Belhanes
Peled’, N. David?, Y. Sufrin?, C. Steele?, Y. Glickman?

"New York Institute of Technology, Histology Core Facility, Old West-
bury, NY, USA, 2Applied Spectral Imaging, Carlsbad, USA, 3Emek
Medical Centre, Pathology, Afula, Israel

Background & Objectives: Pathologists traditionally assess Ki-67
through visual estimation, a method prone to variability, especially
when the proliferation index is not clearly high or low. This subjec-
tivity increases the likelihood of discrepancies in borderline cases.
The gold standard for Ki-67 evaluation remains manual counting of
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positive and negative tumour cells, expressed as a percentage. How-
ever, this approach is time-consuming and impractical for routine
clinical use. With advancements in digital pathology and Al-driven
algorithms, automated quantification has become a feasible solution.
Methods: Ki-67 specimens stained with clone MIB-1 (Agilent) using
the BenchMark Ultra (Roche) were selected from a slide repository
to cover a clinically relevant range. Both Ki-67 and corresponding
H&E slides were scanned at 20x on GenASIs HiPathPro (Applied
Spectral Imaging). Three regions of interest (ROIs) per slide were
digitally marked within the tumour area on the H&E images and
automatically transferred to the Ki-67 images following tissue match-
ing. Marked regions were scored by the computational algorithm
to determine the Ki-67 score. Three pathologists independently
assessed the same ROIs and results were statistically compared.

Results: Core biopsies from 23 breast cancer patients (age 53+13) were
included, 22 with IDC and one with mucinous carcinoma. A total of
69 ROIs were analysed. The Intraclass Correlation Coefficients (ICC)
between pathologist’s Ki-67 assessments were 0.899, 0.902 and 0.913,
comparable to the ICC between each pathologist and the computational
algorithm (0.929, 0.911 and 0.929). When applying a cutoff of 30%,
high agreement was observed for all data pairs with a Cohen’s Kappa
measure higher than 0.85 (0.87, 0.91 and 0.91 between pathologists
and 0.87, 0.91 and 1.00 between pathologist and computational score).
Conclusion: Our analysis evaluates the agreement between manual
and automated scoring, highlighting the potential of computational
algorithm to enhance accuracy and reproducibility in Ki-67 assessment.

PS-01-018

HER2 APP, breast cancer based algorithm for precise scoring
of HER2-null, ultra-low, and low expression as an alternative to
ASCO/CAP visual scoring: an analysis of 422 cases

X.X.Lim', D.F. Sanchez>?, T.W. Ramsing4, A.B. Jensen*, J. Thagaard4,
A. Cramer', P. Oliveira!

IThe Christie NHS Foundation Trust, Manchester, United Kingdom,
2Cancer Research UK - Manchester Institute, Manchester, United King-
dom, *Manchester Cancer Research Centre, Manchesterunited, United
Kingdom, 4Visiopharm A/S, Hoersholm, Denmark

Background & Objectives: ASCO/CAP updated breast HER2 guid-
ance to include HER2-null [HN], HER2-Ultra-Low [HUL], and
HER2-Low [HL]. Reporting HUL and HL is challenging because it
requires extensive examination of specimens that are time intensive
and imprecise. Artificial Intelligence [A.I.] advancements have enabled
membrane staining quantification, though real-world use is unclear.
This study assesses A.l.-based membrane scoring as a complement or
alternative to visual scoring [VS].

Methods: 422 core biopsies of real-world, invasive breast type NOS,
HER?2 0 (n=225) and HER2 1+ (n=197) cases, were retrieved from
2023-2024. Original slides were anonymised, scanned at x40, and
analysed with an advanced version of Visiopharm’s HER2-APP,
Breast Cancer algorithm [APP]. APP scored cases were stratified with
updated ASCO/CAP criteria using APP derived cell membrane positiv-
ity (MP) percentages. Cases were reclassified as HN: MP=0%, HUL:
MP=1-10%, and HL: MP>10%. VS was not re-evaluated.

Results: APP scores reclassified original cases into HN (n=40; 9.5%),
HUL (n=122; 29%), and HL. (n=260; 61.5%). From the diagnosed VS
HER?2 0 group (n=225), 38 (17%) persisted as HN, while the remain-
ing were reclassified as HUL (n=116; 52%), and HL. (n=71; 31%). 187
(83%) previously HER2 0 cases were reclassified as positive. In the VS
HER?2 1+ group,189 (96%) cases were classified as HL, 6 as HUL, and
2 as HN. The majority of HUL cases contained a MP of < 5% (n=380).
Conclusion: APP precisely quantified MP, distinguishing HN, HUL,
and HL. Potentially 52% of previously “negative” cases fit the HUL cat-
egory, greatly increasing Trastuzumab Deruxtecan [T-DXd] eligibility.
Most HUL cases had < 5% MP, which is challenging for VS detection.
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APP shows a promising approach for identifying these groups accord-
ing to updated ASCO/CAP guidelines. Precise, unbiased MP scores
may also enhance T-DXd dosing for lower toxicity and better patient
outcomes. Agreement and process time analysis vs VS are needed to
reassure clinical utility.

PS-01-019

Pathological characteristics of male breast cancer: a study of 81
cases in Southern Tunisia

M. Zghal', W. Ghribi', O. Belhadj', S. Graja', C. Chaari!, R. Kallel',
T. Boudawara', S. Makni'

'Habib Bourguiba University Hospital, Pathology, Sfax, Tunisia

Background & Objectives: Male breast cancer (MBC) is a rare con-
dition representing less than 1% of all male neoplasms. Despite the
morphological resemblance to female breast cancer (FBC), MBC has
different pathological characteristics. We aimed to investigate the
clinico-pathological features of MBC.

Methods: This is a retrospective study of 81 cases of MBC, registered
at the department of pathology of the university hospital of Sfax in
Tunisia, during a period of 19 years (2006-2024).

Results: The mean age was 68 years (29-90 years). The mean tumour
size was 3.4 cm (0.5-13 cm). The tumours were bifocal in 6 cases and
bilateral in 2 cases. One patient had gynecomastia. Invasive carcinoma
of non-specific type ICNST) was the most common histological sub-
type, accounting for 87.6% of cases (n=71). The other tumours were
invasive lobular carcinoma (ILC) in 3 cases, ductal carcinoma in situ
in 3 cases, encapsulated papillary carcinoma in 2 cases, invasive micro-
papillary carcinoma in one case and angiosarcoma in another. The most
common histological grade was II in 68% of cases. Node involvement
was observed in 65% of cases. Paget disease was associated in 7.4%
(n=6). Estrogen receptors (ER), progesterone receptors (PR) and Her2
status were positive respectively in 82.8%, 81% and 23.8%. The most
frequent molecular subtype was Luminal A in 70.7%, followed by lumi-
nal B (22%), Her2 overexpressing (4.8%) and triple negative (2.5%).
Conclusion: Less than 1% of breast cancer patients are male. For
MBC, The mean age at diagnosis is around 60 years, 10 years later
than in women. ICNST is the predominant histological type. ILC is
exceptional. Compared to the FBC, MBC is more hormonosensitive
with less frequency of Her2 overexpressing. Triple negative tumours
in MBC are rare. MBC seems to be more aggressive than FBC due to
its discovery at an advanced stage with larger tumour size and frequent
node metastases.

PS-01-020

HER?2 scoring agreement for HER2-low and overexpression in
breast carcinomas: comparison of HER2 status in breast carcino-
mas tested by four different HER2 ITHC assays scored manually by
pathologists and Al

S. Nielsen'!, N.M. Villena Salinas!, V. Montalvo Calero?, D. Wang?, A.
Saxena?, J. LaMar?, R. Decamillis?, M. Cossutta’, F. Soussaline>, A.
Papine3, M. Korsdal Stensballe!, S. Huus Pedersen’

! Aalborg University Hospital, Department of Pathology, Aalborg, Den-
mark, 2Sakura Finetek, Torrance, USA, JIMSTAR Dx, Paris, France

Background & Objectives: Artificial Intelligence (AI) enhances accu-
racy, efficiency, and consistency of HER2 IHC scoring. This study
compares the interobserver accuracy of four HER2 IHC assays in breast
carcinomas (BCs) between Al and pathologist assessments focusing on
HER2-low and HER?2 classical overexpression.

Methods: 98 human FFPE BCs from two microarrays were ana-
lysed by FISH and four different IHC assays: (1) HercepTest
SKO001, Agilent, (2) HercepTest GEOO1, Agilent, (3) PATHWAY
4BS5, Roche, and (4) HER2 EP3, Sakura Finetek using 2023 ASCO/

CAP guidelines. Consensus IHC results were determined by four
reviewers serving as ground truth and then compared to AI from
IMSTAR Dx.

Results: Initial clinical agreement from the reviewers for the HER2
IHC assays GE0O1, SK001, 4B5, and EP3 were 92.9%, 92.9%,
88.8%, and 87.8%, respectively, and a final clinical agreement was
consolidated as ground truth. Final clinical agreement between
reviewers and Al for HER2 IHC assays 4B5, GE0OO1, EP3 and
SK001 were 93.9%, 83.7%, 80.6% and 70.4%, respectively. The
clinical disagreement usually occurred for HER2-low BCs. The
negative predictive agreement (NPA) between reviewers and Al for
HER2 THC assays EP3, 4B5, SKOO1 and GE0O1 were 100%, 91.9%,
89.3%, and 73.1% respectively. The positive predictive agreement
(PPA) for 4B5, GE0O1, EP3, SK001 were 97.2%, 95.7%, 73.6%,
and 62.9%.

Conclusion: There is a strong NPA for EP3 and a strong PPA for 4B5
when comparing Al to the ground truth. Similarly, interobserver vari-
ability in HER2 IHC scoring across the four IHC assays was observed,
with greater disagreement for the EP3 assay. The discrepancy between
reviewers and Al likely stemmed from the fact that both observers
and Al were primarily trained on the 4B5 assay with its specific stain-
ing profile rather than all assays. To ensure diagnostic and clinical
accuracy, alternative IHC assays should be integrated into training and
validation of HER2 IHC scoring algorithms, including Al

PS-01-022

Diagnostic utility of TRPS1 immunohistochemistry in identifying
breast origin: a two-year retrospective analysis

E.G. Salman', M. Oktay', F. Aktepe!, S. Balci!, I. Tiirkmen!
"Memorial Hospitals Group, Pathology, Istanbul, Turkey

Background & Objectives: TRPS1 has been proposed as a potential
immunohistochemical marker for determining the breast origin of
metastatic tumours. Accurate identification of the primary site is
critical for guiding treatment strategies, making TRPS1 a valuable
diagnostic tool. In this study, we aimed to share our two-year experi-
ence in evaluating the utility of the TRPS1 antibody in identifying
breast origin.

Methods: Between 2022 and 2024, cases examined with the TRPS1
antibody were retrospectively reviewed. The expression of TRPS1 was
assessed in various primary tumour origins, including breast, lung,
gastrointestinal, gynaecological, and other malignancies. Statistical
analyses were performed to determine the sensitivity, specificity, and
predictive values of TRPS1 for identifying breast origin.

Results: A total of 250 cases were included in the study, of which
95% (n=238) were female and 5% (n=12) were male. The primary
tumour site was the breast in 68% (n=171) of cases, while 27%
(n=67) had other primary sites and, in 5% (n=12) of cases, the
origin of the tumour could not be determined due to poorly differ-
entiated tumours or insufficient tumour tissue. TRPS1 expression
was positive in 66% (n=165) of cases and negative in 34% (n=85).
Of the TRPS1-positive cases, 96.4% were breast cancer. Interest-
ingly, most TRPS-1 positive non-breast cancers (83.3%, n:5) were
gynaecological.

TRPS1 demonstrated a sensitivity of 93% (95% CI: 88.1%-96.3%) and
a specificity of 91% (95% CI: 81.5%-96.6%) in detecting breast carci-
noma. The positive and negative predictive values were 96.4% (95%
CI: 92.3%-98.7%) and 83.6% (95% CI: 73.0%-91.2%), respectively.
Conclusion: TRPS1 immunohistochemistry is a highly sensitive and
specific marker for differentiating breast cancer from other malignan-
cies. Its high positive predictive value suggests that TRPS1 expression
in metastatic tumours is strongly indicative of breast origin. However,
it should be noted that TRPS1 positivity can also be observed in other
tumours, particularly gynaecological malignancies.
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Aberrant expression of p53 in HR+/HER2- early breast cancer
— association with luminal B/non-luminal subtypes and higher risk
category in the Prosigna Assay
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Background & Objectives: Pathogenic 7P53 mutations have been
associated with endocrine resistance in hormone-receptor-positive,
HER2-negative early breast cancer (HR+/HER2-BC). We have vali-
dated aberrant patterns for p53 (p53abn) in immunohistochemistry
(IHC) known from gynaecologic cancers as surrogate markers for
mutations in BC (Armbruster et al, Virchows Arch 2024). The present
study delineates the results of the Prosigna gene expression profile
(Veracyte) in this selected group of potentially high-risk patients.
Methods: We included 199 consecutive cases of early HR+/HER2-
BC from the University Women’s Hospital Tuebingen from 2023-
2024 analysed with the Prosigna assay (including NST and ILC, pT1
and pT2, pNO and pNla). p53-IHC pattern was classified into four
categories: variable nuclear expression (wild-type, wt), and the aber-
rant patterns (p53abn) defined as overexpression, complete absence
and cytoplasmic.

Results: pS3abn was observed in 24 of 199 cases (12.1%) of HR+/
HER2- BC. p53abn cases were distributed differently across molecular
subtypes (LumA 29.2%, LumB 58.3%, HER2-enriched 4.2%, Basal-
like 8.3%) compared to p53wt pattern (LumA 53.1%, LumB 45.1%,
HER2-enriched 1.1%, Basal-like 1.1%) (p=0.01, Pearson-Chi-Square).
A tendency towards higher risk categories for distant metastasis was
computed for the pS3abn group, with low/intermediate/high risk were
16.7/29.2/54.2% for p53abn vs. 33.1/30.9/36.0% for p53wt pattern.
Conclusion: p53abn was found in a significant number of HR+/HER2-
early BCs and was associated with gene expression profiles enriched
for LumB/non-luminal cases. The weak association with Prosigna risk
categories might indicate p53 as an independent prognostic param-
eter. Further clinical investigations are required to show whether the
systematic application of 7P53 mutational profiling or its validated
surrogate marker, p53 IHC staining patterns, is able to identify patient
subpopulations potentially at risk of suboptimal therapeutic efficacy
from adjuvant endocrine therapy alone.

PS-01-024

Tumour-infiltrating lymphocytes in triple-negative breast can-
cer: What is their correlation with molecular subtypes, tumour
grade, and stage?

D. Hellal'?, S. Merouche®!, R. Saad Bouzid*, N. Boutahir!, 1.
Houichi', H. Khadraoui'?, K. Boulmezair’, O. Mekentichi®

! Anti-Cancer Centre of Batna, Department of Pathology, Batna, Alge-
ria, 2University of Batna 2, Department of Medical Sciences, Batna,
Algeria, *Anti-Cancer Centre of Batna, Department of Oncology,
Batna, Algeria, “University of Batna 2, Laboratory of Acquired and
Constitutional Genetic Diseases (MAGECA), Batna, Algeria, 3 Anti-
Cancer Centre of Batna, Pathology, Batna, Algeria

Background & Objectives: Tumour-infiltrating lymphocytes (TILs)
are key components of the tumour microenvironment and play a
crucial role in the immune response against cancer. In triple-negative
breast cancer (TNBC), TILs are particularly relevant as prognostic
markers. This study aims to evaluate the presence and distribution
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of TILs in TNBC and examine their correlation with tumour grade,
tumour size, and disease stage.

Methods: This retrospective study examined 64 consecutive cases of
triple-negative breast cancer (TNBC) treated surgically at CAC Batna
Hospital in 2023. TNBC was defined by the absence of oestrogen
receptor, progesterone receptor, and HER2 expression on immunohis-
tochemistry. Tumour-infiltrating lymphocytes (TILs) and their volume
(TILV) were assessed on haematoxylin and eosin (H&E)-stained slides
according to International TILs Working Group (ITILWG) guidelines.
Stromal TIL density was quantified by estimating the percentage of
tumour stroma occupied by lymphocytes, excluding necrotic areas.
Cases were classified into low (<10%), moderate (10-30%), and high
(>30%) TIL infiltration groups. To ensure reliability, two senior pathol-
ogists independently and blindly reviewed all evaluations.

Results: TIL analysis revealed distinct stromal (sTIL) and intratumoral
(iTIL) infiltration patterns. High sTIL correlated with larger tumours
(r=0.45, p=0.003) and elevated grade (35% vs. 15%, p=0.002), while
iTIL increased with metastases (25% vs. 10%, p=0.005) and advanced
stage (p=0.008). The strong sTIL-iTIL correlation (r=0.52, p<0.001)
suggests coordinated anti-tumour immunity. Notably, iTILs showed
stronger association with poor prognosis markers, potentially serving as
biomarkers for metastatic risk and treatment resistance. These findings
highlight the need for standardized TIL assessment protocols in clinical
practice. Future studies should explore how TIL spatial distribution
influences immunotherapy response and patient outcomes, particularly
in aggressive tumour subtypes.

Conclusion: The evaluation of TILs in triple-negative breast cancer pro-
vides valuable insights into the antitumor immune response. This analysis
is a quick, cost-effective method that can enhance clinical management by
refining therapeutic strategies and optimizing treatment decisions.

PS-01-025

Phyllodes tumours of the breast: Pathologic characteristics of 81
cases, with a highlight of the diagnostic challenges

P. Kousidis', I. Sidiropoulosl, G. Panselinas', R. Iosifidou?,
F. Pavlidou?, C.C. Kontos?, N. Salveridis?, S. Parpoudi?, E.
Triantafillidou', A. Nikolaidou'

1“Theageneio” Anticancer Hospital, Pathology, Thessaloniki, Greece,
2“Theageneio” Anticancer Hospital, Breast Surgical Oncology, Thes-
saloniki, Greece

Background & Objectives: Phyllodes tumours of the breast are neo-
plasms of fibroepithelial origin and are rare, with an estimated inci-
dence rate of 2.1 per million female patients per year. They can be
categorized, using their histological features, into benign, borderline
or malignant. We present an analysis of 81 cases, examined in our
Pathology Department over a 20-year period.

Methods: A comprehensive search was performed in our Department’s
database. Patients with pathology reports compatible with biopsies
and excision specimens of phyllodes tumours of the breast, over the
prior 20 years, were included. Reports and tissue slides were separately
reviewed by a different than the initial diagnosing pathologist. For
patients with a probable or definite diagnosis of phyllodes tumour of
the breast, patient records were accessed to determine patient charac-
teristics. A thorough and complete assessment of each patient’s histo-
pathologic reports followed.

Results: We identified 81 total patients. Regarding patient character-
istics, all 81 (100%) were female. Mean age at diagnosis was 50.7
years (SD 14.93 years). The type of specimen was core needle biopsy
for 4 patients (4.9%) and excision specimen for 77 patients (95.1%).
Median tumour size was 4.4 cm (IQR 2.85 cm). Among the 71 excised,
unequivocally categorized phyllodes tumours, 46 (64.8%) were clas-
sified as benign, 12 (16.9%) as borderline and 13 (18.3%) as malig-
nant. Diagnostic challenges occurred in 6 (7.7%) cases of excision
specimens. Recurrence occurred in 6 (7.7%) patients having undergone
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excision. The heterogeneity in mitotic activity accounted for most of
the diagnostically challenging cases.

Conclusion: Phyllodes tumours of the breast present rare, yet not
uncommonly encountered tumours in surgical centres with high volume
of Breast Pathology specimens. Accurate histologic categorization is
important for subsequent appropriate management. Special attention
is required in the categorization of cases with overlapping features.

PS-01-027

Insulin-like growth factor receptor 1: expression and prognostic
significance in diabetic and non-diabetic women with breast cancer
D. Batini¢ Skipina', N. Lalovi¢?, L. Ljiljana’, M. Cuk', S. Kuli¢!, N.
Duki¢, J. Vladi¢i¢ Magi¢’®
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Cytology, Banjaluka, Bosnia and Herzegovina, “University Hospital
Foca, Department of oncology, Foca, Bosnia and Herzegovina, SUni-
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Background & Objectives: Aim was to investigate the correlation
between expression of IGF1R and basic histopathological and immu-
nohistochemical prognostic breast cancer parameters and to investigate
the difference between diabetic and non-diabetic women. Patients with
type 2 diabetes mellitus (T2DM) may have a poor prognosis due to the
increased number and activity of the insulin-like growth factor receptor
1 (IGFIR) in a physiological environment of hyperglycemia
Methods: A 129 women with invasive breast cancer (stage I-11I) have
been diagnosed in University hospital Foca; prior surgery T2DM was
diagnosed in 14 (10.8%) women. Formalin-fixed paraffin-embedded
tumour samples we used for immunohistochemically staining for
visualization: IGFIR, oestrogen receptor (ER), progesterone receptor
(PR) and human epidermal growth factor receptor (HER-2). Statistical
analyse of the obtained data was performed using the SPSS version
17.0; two-sample t-test was performed. The relapse-free survival (RFS)
was examined using Kaplan-Meier curves, and the difference between
parameters was assessed by the Log-Rank test.

Results: Women with T2DM had significant higher tumour stage
(P=0.038), number of metastatic lymph node (P=0.019), diameter
(P=0.039) of breast cancer, ER expression (P=0.001) and IGFIR
expression (P=0.039), as well as significant higher rate of multifocal-
ity/multicentricity (P=0.036) of breast cancer. Log-Rank test showed
that T2DM (P=0.023), tumour stage (P=0.039) and HER-2 (P=0.033)
were independent prognostic factors for RFS

Conclusion: Type 2 diabetes mellitus was associated with adverse
outcomes because of early recurrence of breast cancer and advanced
tumour and lymph node involvement stage. T2DM can induce the
higher expression and increased binding capacity of IGFIR and ER,
as well as preoperative multicentric or multifocal tumour growth.

PS-01-028

Assessing tumour-infiltrating lymphocytes in breast cancer: depth
variability across sections, observer agreement, and prognostic
implications

N. Gallardo-Borras', L. Adalid-Llansa'*, E. Sauras-Colén', D. Mata-
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Tortosa, Spain, “Pathology Department, Hospital Universitari Joan
XXIII de Tarragona, Tarragona, Spain, *Department of Computer
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Background & Objectives: Tumour-infiltrating lymphocytes (TILs)
are valuable prognostic biomarkers in breast cancer (BC), particularly
in triple-negative and HER2-positive subtypes. However, assessing
TILs in H&E-stained slides remains challenging due to tumour het-
erogeneity, interobserver variability, and lack of standardized evalu-
ation criteria. This study aimed to evaluate TILs variability between
two distinct BC tumour depths, assess interobserver agreement among
pathologists, and determine whether TILs variability across tumour
depths influences patient outcomes.

Methods: Two pathologists independently scored stromal TILs in
two sections obtained from 12 consecutive 2-pm sections, specifically
selecting the 1st and 12th (24 pm apart) from 104 invasive ductal carci-
noma biopsies. Both pathologists were blinded to clinical data and sec-
tion order and assessed TILs (%) following International TILs Working
Group guidelines. Variability in TILs percentage across depths and
interobserver agreement were evaluated using the intraclass correla-
tion coefficient (ICC). TILs percentage was categorized with a 10%
cutoff for the analysis of kappa, Cox regression, and Kaplan-Meier
statistics. The relation between TILs scores and survival outcomes was
analysed using Cox regression and Kaplan-Meier curves for disease-
free survival (DFS).

Results: The ICC for TIL differences between sections 1 and 12 was
0.950, with a kappa of 0.913, indicating excellent agreement. Inter-
observer variability showed an ICC of 0.878 and a kappa of 0.748,
demonstrating strong agreement. For one pathologist, Cox regression
showed significantly better DFS for patients with >10% TILs compared
to <10% in section 1 (p = 0.007) and section 12 (p = 0.039). Kaplan-
Meier analysis further confirmed this prognostic value in DFS at both
depths (p = 0.004, p = 0.033). For the other pathologist, although
TILs were not significantly prognostic, their value remained consistent
across depths.

Conclusion: TIL assessment showed high consistency across tumour
depths and between pathologists. Despite minor variability, TILs
remained a reliable DFS prognostic biomarker, maintaining their prog-
nostic value among both sections.

Funding: This work was supported by BosomShield, a project that has
received funding from Marie Sktodowska-Curie Doctoral Networks
Actions (HORIZON-MSCA-2021-DN-01-01) under grant agreement
101073222. Further support was provided by SCARLET, a project
funded by Proyectos Estratégicos Orientados a la Transicion Ecologica
y a la Transicion Digital, from the 2021 call of the Ministerio de Cien-
cia e Innovacion, with grant number TED2021-130081B-C22 and fund-
ing from NextGenerationEU
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Prognostic impact of HER2 expression in luminal breast cancer:
central analysis of the prospective randomized ABCSG 8 trial
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Background & Objectives: Data on low HER2 expression in early
luminal breast cancer and its influence on survival is scarce. We inves-
tigated the impact of low HER2 expression on prognosis in postmen-
opausal patients with early luminal breast cancer treated within the
prospective randomized ABCSG 8 trial.

Methods: HER2 immunoreactivity was assessed centrally on 2132
whole tumour slides using current ESMO guidelines. Univariable Cox
regression was used to estimate a group difference for disease-free
(DFS), distant recurrence-free (DRFS) and overall survival (OS). Dif-
ferences of baseline clinicopathological parameters (age, grade, tumour
size, lymph node status, hormone receptor status, Ki67 labelling index)
between HER?2 negative, ultra-low and low, respectively, were esti-
mated by Fisher's exact test or Wilcoxon test.

Results: 1756 (82.4%) tumours were scored as HER2 negative (score
0), 87 (4.1%) as HER2 ultra-low (score 0), 222 (10.4%) as HER2 low
(score 1+), 28 (1.3%) as HER2 equivocal (score 2+) and 39 (1.8%) as
HER?2 positive (score 3+). Negative, ultra-low and low HER2 expres-
sion did not show a significant association with any of the above men-
tioned clinicopathological parameters. The median follow-up time
was 10.1 years. Outcome between HER2 low and ultra-low did not
show statistically significant differences (e.g., 10-year DFS = 71.9%
vs. 72.8%). HER2 score 3+ was associated with a significantly worse
DFS (p=0.003) and DRFS (p=0.02), but not for OS (p=0.16).
Conclusion: Within the prospective randomized ABCSG 8 trial, the
rate of ultra-low and low HER?2 expression was considerably lower than
described in previous studies. There was no difference in the baseline
characteristics between HER2 negative, HER2 ultra-low and HER2
low invasive breast carcinomas. The HER2 score was prognostic for
DFS and DRFS with similar outcomes for HER2 low and HER?2 ultra-
low expression.
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Mixed breast carcinomas: collision tumour or clonal progression?
An immunohistochemical and molecular study of 20 cases
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Roche Latasa!
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Background & Objectives: Mixed carcinomas of the breast are rare,
accounting for approximately 5% of cases according to the WHO clas-
sification. The relationship between the ductal and lobular components
remains poorly understood. Some authors suggest these tumours may
represent a collision of two distinct neoplasms, while others propose a
single tumour in which one component arises from the other.
Methods: We analysed 20 cases of mixed breast carcinomas diagnosed
at our hospital over a three-year period. Each case was evaluated not
only by morphological criteria but also by assessing E-cadherin expres-
sion. Immunohistochemical analysis included oestrogen receptor (ER),
progesterone receptor (PR), E-cadherin, Ki-67, HER2, and p53. Addi-
tionally, PIK3CA mutations were analysed using PCR.
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Results: We did not observe significant differences between the ductal
and lobular components regarding ER, PR, p53, or PIK3CA status.
These findings support the hypothesis that the lobular component may
originate from the ductal component following specific genetic altera-
tions, particularly the loss of E-cadherin.

Conclusion: e Our findings suggest an immunohistochemical relation-
ship between ductal and lobular carcinoma.

® [ obular carcinoma should be diagnosed based on its characteristic
morphology and complete loss of E-cadherin.

® In most cases, the lobular component appeared to arise from the
ductal component following loss of E-cadherin.

® PIK3CA was the most frequently observed molecular alteration.

e p53 mutations were not identified in any case, in either component.
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Invasive papillary breast cancer. Approaching morphology and
molecular profiling
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Background & Objectives: Invasive Papillary Carcinoma (IPC) is a
rare breast cancer subtype marked by an invasive papillary structure,
with fibrovascular cores covered by high epithelial cells. Since limited
data are available, this study aims to investigate the molecular features
of IPC.

Methods: We analysed three of five IPC cases from our archives using
paraffin-embedded samples. Immunohistochemistry was performed
alongside next-generation sequencing (NGS) with the Myriapod NGS
Cancer Panel on an Illumina iSeq100 platform, targeting 17 genes. The
largest tumour, a mass about 11 cm diameter, underwent additional
analysis using scanning electron microscopy (SEM) with a Zeiss 600.
Results: SEM observation of the papillary structures, which are already
well visualised by light miscroscopy, allows us to better understand
the three-dimensional architecture and the connections between the
vascular connective axis and the epithelial component, as well as the
connective tissue with the vessel wall. In this tumour molecular analy-
sis identified PIK3CA mutations, including a pathogenic missense vari-
ant in exon 5 (c.1035T>A, p.Asn345Lys) with an allelic frequency of
42.5%. Additionally, a PIK3CA ¢.1252G>A mutation in exon 8 was
detected, resulting in p.Glu418Lys, classified as a missense and splice
region variant with conflicting pathogenicity assessments (allelic fre-
quency: 42.0%). No mutations were found in the other two IPC cases.
Conclusion: SEM osservation of IPCs’papillae bring us a different
point of view. The depth of field emphasises the connections between
epithelial and connective structures and the included blood vessels t.
PIK3CA mutations, which are commonly found in various human can-
cers, are present in up to 40% of breast cancers and are paradoxically
associated with a better prognosis (2). Although PIK3CA promotes cell
proliferation and transformation in vitro (3), its presence in the large
tumour is consistent with a favourable prognosis for IPCs.
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Is it TIME for the clinical stratification of HR+/HER2- breast
cancer?
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Background & Objectives: Tumour immune microenvironment
(TIME) plays a pivotal role in the prognosis and therapeutic response
in triple-negative and HER2+ breast cancer (BC). Our study aimed to
characterize TIME cellular composition of HR+/HER2- BC to gain
insight into tumour biology.

Methods: Tissue Microarrays from 70 HR+/HER?2- BC patients have
been created. Imaging analysis (HALO®) was used to assess the immu-
nohistochemical expression of immune markers (CD3, CD20, CD4,
CDS8, FOXP3, CD68/KP1, CD163, iNOS). Statistical analysis was
performed using GraphPad Prism Software. The study was approved
by the local Ethical Committee and was partially funded by Gilead
Fellowship Program 2023.

Results: Both CD4+ and CD8+ tumour-infiltrating lymphocytes (TILs)
were higher in tumour stroma than in the normal counterpart (P=0.0087
and P=0.0014, respectively). This was particularly significant for the
FOXP3+ subpopulation, which include regulatory T cells (Treg, CD4+/
FOXP3+) and activated CD8+ T cells (CD8+/FOXP3+) (P=0.0007).
Interestingly, the tumour stroma was also enriched in Th1 TILs (CD4+/
FOXP3-) (P=0.0096). In terms of prognosis, the metastatic tumours
had less CD4+/FOXP3- TILs than the non-metastatic ones (P=0.0045).
Together, tumour associated macrophages (TAMs) were polarized into
M1 (pro-tumoral) and M2 (anti-tumoral) phenotypes.

Conclusion: These data suggest a complex interplay between immune
cells in HR+/HER2- BC: while the presence of CD4+ and CD8+ TILs
may indicate an active immune response, the enrichment of Tregs,
activated CD8+ T cells and TAMs suggests a potentially dysfunctional
immune response. Intriguingly, the lower levels of Th1 TILs in meta-
static tumours imply that the immune environment may be less capa-
ble of mounting an effective response, and their depletion could be a
marker of poor prognosis.

Funding: The study was partially funded by Gilead Fellowship Pro-
gram 2023
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Ex-vivo confocal microscopy: a novel approach for evaluating nee-
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Background & Objectives: Breast cancer diagnosis relies on histo-
pathological evaluation of core needle biopsies, but conventional pro-
cessing with fixation and paraffin embedding delays results. Confocal
microscopy (CM) offers a rapid, non-destructive alternative for imme-
diate tissue evaluation.

Methods: We analysed 47 ex-vivo core needle biopsies from 41
lumpectomy patients, assessing both benign and malignant tissues.
Biopsies were assessed using fusion CM (Vivascope, Germany), which
provides H&E-like images, and the results were compared to the gold-
standard histopathological analysis.

A rapid staining protocol was applied, consisting of 30 seconds of
Acridine Orange followed by 20 seconds of Fast Green, repeated twice,
with intermittent saline washes, preserving sample integrity for routine
processing.

One pathologist with experience in confocal imaging evaluated con-
focal H&E-like images for invasive carcinoma presence, histological

type, percentage involvement, and in situ carcinoma. H&E stained
histological sections of the biopsies were then obtained after fixation
and routine processing.

Results: CM produced good-quality images allowing to identify key
histological features.

The correlation between preliminary findings from confocal imaging
and the final diagnosis based from H&E-stained histological sections
was 89%. Five biopsies remained inconclusive under confocal imaging.
The pathologist correctly identified three lobular invasive carcinomas
(LIC) and one ductal carcinoma (DIC) with mucinous differentiation
but misclassified two DICs as LICs. In four cases, confocal imaging
raised uncertainty between inflammation and tumour, highlighting a
diagnostic challenge in certain scenarios.

Of the core needle biopsies, 24 were carcinoma-positive, with 84%
concordance in tumour involvement (>50% vs. <50% of the tissue),
reflected by a Cohen’s kappa coefficient of 0.60, indicating moderate
agreement between confocal imaging and histopathology.
Conclusion: While paraffin-embedded histopathology remains the
definitive diagnostic method, the use of CM offers a potential new
tool for early diagnostic information. This approach could improve
biopsy quality by avoiding non-representative samples and acceler-
ate the diagnostic process, enhancing the clinical workflow without
compromising accuracy.

PS-01-034

Evaluation of P63 positivity in breast carcinomas as a prognostic
value
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Background & Objectives: Breast carcinoma is the most commonly
diagnosed malignancy in women worldwide with a high mortality
rate. P63 is an immunostain used as a myoepithelial marker in breast
tumours. P63 is a transcription factor from the P53 protein family
and expressed by the TP63 gene located at the chromosome 3q28.
P63 positivity is reported in breast carcinomas, not otherwise speci-
fied (NOS) subtype. The pattern of P63 staining is reported as focal
and weak staining. This staining pattern can be explained with pos-
sible mechanisms such as tumour progression, tumour cell transdif-
ferentiation or early phase differentiation. Recent studies showed
correlation between P63 positivity and worse prognostic outcome in
HER2-positive breast carcinomas. In this study, we aim to evaluate
possible correlations between P63 positivity and biomarker status/
tumour grade in breast carcinomas.

Methods: This study included 118 cases of breast carcinoma
diagnosed at our centre between 2020 and 2025. The relationship
between P63 positivity and demographic, histopathological and bio-
logical markers was evaluated in this study. IBM SPSS 21.0 was used
for statistical analysis.

Results: P63 expression was significantly associated with higher
Ki-67 proliferation indices (p=0.009), with p63-positive cases
showing Ki-67 values predominantly above 40%. A statistically
significant correlation was observed between p63 and HER2
(CerbB2) positivity (p=0.006), and HER2 score 3 was more com-
mon in p63-positive cases (p=0.029). Additionally, p63 positivity
correlated with ER negativity (p=0.044). No significant associa-
tions were found between p63 and PR status (p=0.536) or tumour
grade (p=0.098).

Conclusion: Findings of this study show that p63-positive breast can-
cer cases are more likely to exhibit HER2 overexpression, ER negativ-
ity, and high proliferative activity (Ki-67 > %40) — all of which are
associated with poor prognosis. This supports the potential role of p63
as a marker of biologically aggressive tumour behaviour.
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Her2/neu protein expression in primary tumour and local metas-
tases of breast cancer
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Background & Objectives: Prognostic and predictive significance of
heterogeneity of Her2/neu in primary and metastatic tumour in breast
cancer stays unclear. Objective: to assess discordance rate of Her2/
neu protein expression in breast cancer local metastasis compared with
primary tumour.

Methods: Surgical specimens of the primary tumour and local metasta-
ses of 104 patients with breast cancer were studied. Immunohistochem-
istry (antibodies to Her2/neu, Ventana) was used to determine Her2/
neu expression level in primary tumour and metastases. ASCO/CAP
2013 scoring system was used. Groups were formed according to the
primary tumour Her2/neu expression level: group 1: 0 (61 patients),
group 2: 14 (12 patients), group 3: 2+ (19 patients), group 4: 3+ (12
patients). Frequency of Her2/neu expression changes in metastases was
analysed in groups using Fisher exact probability test.

Results: In group 1 Her2/neu expression level in local metasta-
sis and primary tumour was discordant in 19 cases of 61 (31,2%,
95% CI 20,3-44,4%), increased only. In group 2 — in 10 cases of
12 (83,3%, 95% CI 51,6-97,9%), increased in 2 of 12 (16,7%, 95%
CI 2,1-48,4%), decreased in 8 of 12 (66,7%, 95% CI 34,9-90,1%),
p=0,036. In group 3 —in 17 cases of 19 (89,5%, 95% CI 65,5-98,2%),
increased in 1 (5,3%, 95% CI 0,3-28,1%), decreased in 16 (84,2%,
95% CI 59,5-95,8%), p<0,05. In group 4 — in 6 cases of 12 (50,0%,
95% C122,3-77,7%), decreased only.

Conclusion: Her2/neu expression may be discordant when breast can-
cer primary tumour and local metastases are compared. Discordance
rate depends on the Her2/neu primary tumour expression and is high-
est in cases with 2+ Her2/neu level and lowest in cases without (0)
expression. Among cases with discordant Her2/neu expression cases
with decrease of Her2/neu level predominate.

PS-01-036

Leptomeningeal carcinomatosis is more likely to have an earlier
onset in patients with an initial metastatic breast cancer

0. Boudaouara', S. Makni', S. Khmiri?, W. Ghribi'!, T. Sellami-
Boudawara', M. Triki'

"Habib Bourguiba Hospital, Pathology Department, Sfax, Tunisia,
2Habib Bourguiba Hospital, Carcinology Department, Sfax, Tunisia

Background & Objectives: Leptomeningeal carcinomatosis (LC)
is a devastating late-stage complication occurring in few patients
with breast cancer (BC). We aimed through this study to determine
whether clinico-pathological features of BC at diagnosis influence
the time to develop LC.

Methods: Data analysis of our cerebral-spinal-fluid (CSF) cytology
database was performed in the period between 2005 and 2021, identi-
fying 34 patients who have undergone at least one CSF-cytology-sam-
pling in the context of suspicion of BC-LC. Amongst them, 20 patients
met diagnostic criteria for LC diagnosis (positive CSF cytology and/or
neuroimaging in the presence of suggestive neurological symptoms).
We used Student’s and Anova tests for comparisons of means.
Results: The median age of patients at the time of initial BC diagnosis
was 46,5 years. The majority of patients were assigned a stage III-IV at
baseline (65%) with distant metastases in 30% of cases. Fifteen patients
(75%) underwent a breast surgery. Primary breast tumours were pre-
dominantly HR-positive (75%) and HER2-negative (65%). All patients
developed a LC within a median interval of 37 months (~ 3 years).
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Patients with a metastatic disease at baseline experienced shorter time
between diagnosis of BC and LC (p<0,001) compared with non-meta-
static ones. In contrast, time taken for LM to develop was much longer
for patients initially treated by breast surgery, especially those having
experienced a radical mastectomy (p=0,002).

Conclusion: LC represents a late complication of BC, occurring within
an interval counted in years from the date of initial BC diagnosis.
According to this study, patients with an initial metastatic status as well
as those who were not eligible for a breast surgery showed an earlier
onset of LC in comparison with their non-metastatic and operated-on
counterparts, respectively.

PS-01-037

Morphological and immunohistochemical variability between high
vs low-grade encapsulated papillary carcinomas

I Yang', A. Bane!

1Univcrsity of Toronto, University Health Network (UHN), Toronto,
Canada

Background & Objectives: Encapsulated papillary carcinoma (EPC)
is a distinct type of breast carcinoma currently classified as an in-situ
carcinoma of low to intermediate grade due to indolent nature despite
lacking myoepithelial cells around the tumour periphery. However,
evidence suggests there is a subset of pure EPCs that have high-grade
features and should be considered invasive carcinomas with an expan-
sile growth pattern. This study aims to define morphologic and immu-
nohistochemical features that can distinguish high-grade EPC with
potential impact on patient management.

In this retrospective study, our aim was to identify morphologic and
immunohistochemical features that may be associated with histologi-
cally high grade EPCs with potential clinical implication in patient
care and prognosis.

Methods: Resection specimens of pure EPCs diagnosed from 2014-
24 at Toronto General Hospital were selected and their clinicopatho-
logic features were reviewed: including patient age, tumour size,
nuclear grade, Nottingham histologic grade, mitotic count, presence
or absence of necrosis, presence or absence of lymphovascular space
invasion and the expression of ER, PR and HER2.

Results: 31 cases of pure EPC were reviewed. The high-grade
cohort (n=6) had a mean size of 2.92 cm (SD=0.93), mean mitotic
count of 16.83 (SD=10.96), 33% with necrosis. 67% had strong ER
expression while 20% had strong PR expression. The intermediate-
grade cohort (n=25) had a mean size of 1.21 cm (SD=0.73) and
mean mitotic count of 4.96 (SD=4.49), 5% with necrosis. 95% of
specimens showed strong ER expression while 50% showed strong
PR expression. In summary, when compared to the intermediate
group, the high-grade specimens had a significantly larger overall
size (p<0.05), higher rate of necrosis (p<0.05), higher mitotic count
(p<0.05), and less ER expression (p<0.05).

Conclusion: Possible associated indicators of high grade EPCs include:
Larger size at time of grossing, presence of necrosis, higher mitotic
count and lack of ER expression.

PS-01-038

Observational study comparing current pathology practices with
utilization of computational pathology algorithms for primary
breast cancer diagnosis

M. Vecsler!, S. Ambrogioz, S. Jinda13, J. Parry3, T. Blackmur4, P.
Nagi4, D. Mevorach!, D. Ignatovz, G. Mallel', P. Channathodiyils,
E.-A. Raiber-Moreau®, S. McCutcheon®

Tbex Medical Analytics, Tel Aviv, Israel, 2Ibex Medical Analytics, Lon-
don, United Kingdom, *Healius Limited, Western Diagnostic Pathology,
Perth, Australia, “Healius Limited, Brisbane, Australia, > AstraZeneca,
Cambridge, United Kingdom, 6 AstraZeneca, Baar, Switzerland
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Background & Objectives: The increasing global burden of breast
cancer, along with rising diagnostic demands and a shortage of
pathologists, requires innovative solutions to improve histopathologi-
cal workflows while ensuring high diagnostic accuracy. This study
evaluated an Al-powered decision-support solution (Ibex Breast®)
to assess its impact on workflow efficiency, diagnostic performance,
and Al standalone accuracy in detecting breast cancer, invasive car-
cinoma, and ductal carcinoma in situ (DCIS).

Methods: The study included a cohort of 200 retrospective breast
biopsies with H&E slides evaluating different subtypes (IDC, ILC,
DCIS) from a pathology lab in Western Australia. The two-arm
crossover study design evaluated two diagnostic workflows: a stand-
ard digital pathology workflow (Arm A) and an Al-assisted workflow
(Arm B). Efficiency metrics, including pathologists’ reporting time,
were measured, and patient turnaround time (TAT) was assessed.
Diagnostic performance, including sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV), were
compared between workflows. Standalone Al accuracy was also
evaluated.

Results: The integration of Al significantly improved efficiency,
reducing pathologist review times by an average of 43.5% (from
71.0 + 47.8s/case in Arm A to 40.2 + 28.4sin Arm B; p < 2.2 X
1071%). Al-assisted workflow showed high diagnostic performance
compared to standard workflows, achieving 100% sensitivity
and specificity for cancer and invasive carcinoma detection. The
standalone AI demonstrated 100% sensitivity and specificity for
cancer and invasive carcinoma, and 92.9% sensitivity for DCIS.
Al integration could reduce TAT by 1.7 days for cases requiring
immunohistochemistry (IHC) tests through preordering based on
Al findings.

Conclusion: The Al-assisted workflow significantly enhances diagnos-
tic efficiency and reduces patient TAT for primary diagnosis of breast
cancer without compromising accuracy. By streamlining workflows,
reducing pathologist workloads, and expediting case reporting, Al has
the potential to address critical challenges in modern pathology, includ-
ing rising workloads and pathologist shortages, ultimately improving
patient outcomes.

PS-01-039

Multimodal discovery of cellular and microanatomical determi-
nants in breast cancer metastasis

Y. Zheng!, A. Rendeiro', J. Winkler?

1CeMM, Vienna, Austria, “Medical University of Vienna, Centre for
Cancer Research, Vienna, Austria

Background & Objectives: Cancer metastasis remains one of the
leading causes of cancer-related mortality following ineffective
treatment. While genomic alterations and tumour-intrinsic factors
are well-established drivers of metastasis, recent evidence suggests
that tissue architecture and organ-specific microenvironments play
an active role in shaping the metastatic process. Despite the recogni-
tion of the tumour microenvironment as a key driver of metastasis,
the specific contributions of the microanatomical composition and
arrangement of the metastatic site to the metastatic process remain
poorly characterized.

Methods: We conducted a comprehensive analysis comprising 22
patient-derived xenografts comprising of paired primary and meta-
static cancer samples across molecular subtypes. Our approach inte-
grated 420 H&E whole slide images and 120 multiplexed imaging
datasets incorporating 50 distinct markers. Following manual annota-
tion of 120 slides, we developed a deep-learning semantic segmenta-
tion model capable of identifying vascular structures, airways, and
tumour lesions in H&E slides of metastatic lung tissue. We further
employed advanced spatial analysis techniques to interrogate cellular

arrangements within multiplexed images to elucidate their associa-
tion with metastatic potential.

Results: Our model successfully identified all microanatomical
structures (vessels, airways) and tumour lesions across the entire
H&E slide collection. Subsequent analyses revealed how morpholog-
ical features, and spatial arrangements of microanatomical structures
and tumour lesions correlate with metastatic potential and molecular
subtypes. Multiplexed imaging data enabled the identification of spe-
cific molecular markers that are microanatomically dependent, and
further specification of cellular heterogeneity during the process of
cancer colonization in breast cancer metastasis to the lung.
Conclusion: Investigating the role of microanatomical structures in
early-stage breast cancer metastasis in PDX models reveals the intri-
cate, multi-scale nature of factors conditioning the metastatic pro-
cess. The fundamental principle studied in this work, once validated
in human datasets such as TCGA and METABRIC, has the potential
to enable better disease prognosis and other clinical applications that
would ultimately improve patient outcomes.

Funding: WWTF 10.47379/LS§23067

PS-01-040

Real-world experience with the 70 gene assay for treatment deci-
sions in ER+/HER2- invasive breast cancer

S. Lax'?, K. Markowski!, V.A. Martinez Manzo', S. Bracic
Tomazic!, C. Suppan3, G. Pristauz-Telsnigg“, C. Siebenhofer?, O.
Scheiber!, G. Rinnerthaler®

1Hospital Graz II, Anatomic and Molecular Pathology, Graz, Austria,
ZJohannes Kepler University Linz, School of Medicine, Anatomic and
Molecular Pathology, Linz, Austria, 3University Clinic for Internal
Medicine, Medical University Graz, Medical Oncology, Graz, Aus-
tria, 4Hospital Oststeiermark, Gynaecology and Obstetrics, Feldbach,
Austria, *Hospital of Charity, Gynaecology, Graz, Austria, ®Univer-
sity Clinic for Internal Medicine, Medical University of Graz, Medical
Oncology, Graz, Austria

Background & Objectives: Multigene classifiers have been estab-
lished for treatment decisions in ER+/HER?2- invasive breast carcinoma
but these tests are expensive, in part centrally performed and have been
only partially tested in prospective trials. In our certified breast units
we used the EndoPredict® but recently switched to MammaPrint®
(70-gene assay). Our aim is to report our first experience with the
70-gene assay with respect to prognostic groups and clinicopathologi-
cal parameters.

Methods: Patients for testing are determined in tumour boards. The
pathologist as ordering physician selects a representative tumour block
from the surgical specimen; 10 consecutive sections are cut accord-
ing to the instructions by the manufacturer and submitted within the
provided kit box to central lab. Each case is registered online. The
report is immediately available online after analysis (email alert). The
70-gene assay considers low-risk and high-risk carcinomas with 2 fur-
ther subgroups each.

Results: During the last 14 weeks we have submitted 20 cases. Median
analysis time was 7.5 days. 15 (75%) cases were classified as high-
risk, 5 (25%) as low risk. Low risk cases were younger compared to
high-risk cases (median age 54 versus 68 years), showed lower Ki67
labelling index (median 12.5% versus 30%) and were less frequently
HER2 low (1/5 versus 13/15). No differences were found with respect
to PR, tumour size and nodal status. Due to the small number of cases,
we omitted the subgroup analysis. All EndoPredict® analyses were
classified as high risk.

Conclusion: In real world the use of the 70-gene assay is feasible
despite central analysis and recognizes a low-risk group. Low-risk car-
cinomas seem to be distinct from high-risk carcinomas with respect to
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age, Ki67 labelling index and HER?2 low frequency. In this prospective
setting we will be able to report a larger cohort at the congress.

PS-01-041

Evolution the testing of the human epidermal growth factor recep-
tor 2 (HER?2) in breast cancer in Spain over the last 10 years

V. Peg!, O. Burgués?, I. Ruiz®, D. Carcedo®, J.F. Garcia’, M.A.
Monzé6n®, I. Tonic’, B. Pérez-Mies’

'Vall d’Hebron University Hospital, Pathology, Barcelona, Spain,
2Hospital Clinico Universitario de Valencia, Pathology, Valencia,
Spain, *Hospital Universitario Donostia, Pathology, San Sebastian,
Spain, “Health economics. Hygeia Consulting S.L, Madrid, Spain,
SRoche Farma, Medical Department, Madrid, Spain, %Health econom-
ics. Hygeia Consulting S.L., Madrid, Spain, "Hospital Ramén y Cajal,
Pathology, Madrid, Spain

Background & Objectives: Human epidermal growth factor recep-
tor 2 (HER?2) is assessed by immunohistochemistry (IHC) and in-situ
hybridization (ISH). CONFIRMA-HER?2 is the largest registry in Spain
with information on the HER2 biomarker testing in breast cancer (BC).
The aim of this study was to analyse the evolution of HER2 status over
a decade within the CONFIRMA-HER?2 registry.

Methods: A retrospective analysis of HER2 determinations recorded
in the CONFIRMA HER?2 registry of BC samples diagnosed between
2013 and 2023 in 160 hospitals across Spain. The evolution over time
of the technique used to determine HER2 (IHC and ISH) and the result
of the determination (HER-negative or HER-positive) was analysed.
Results: A total of 199,934 HER?2 determinations recorded in the
CONFIRMA-HER? registry were analysed. The use of IHC for
HER? testing has increased over the 10 years of analysis (lowest
value 93.0% in 2014 to 99.8% in 2023) while hybridizations have
decreased (highest value 33.2% in 2015 to 19.5% in 2023). Over-
all IHC results were 35.5% IHC 0, 27.8% IHC 1+, 22.7% IHC 2+,
11.2% IHC 3+ and 2.9% invalid/non-evaluable, with the proportion
of IHC 0 increasing most over time. Of the total hybridizations per-
formed, 17.9% were amplified and 82.1% were non-amplified, with
this distribution remaining fairly constant over time. After excluding
invalid/non-evaluable results, 15.3% determinations were HER2-pos-
itive and 84.7% were HER2-negative over the period 2013-2023. The
highest percentage of HER-positives was recorded in 2015 (18.8%)
and the lowest in 2022 (16.6%). Of all determinations, 46.5% were
HER2-low (IHC 14 or IHC 2+/non-amplified ISH) with the highest
percentage in 2020 (48.6%).

Conclusion: CONFIRMA-HER?2 registry provides key information on
the evolution of HER?2 testing in Spain, a critical element in the treat-
ment and prognosis of BC, especially in recent years with advances in
HER2-targeted therapy.

PS-01-042

CDH|1 somatic mutation analysis in advanced breast cancer: cor-
relation with clinicopathologic and molecular features

H. Chen', R. Krasnigi', A. Alrohaibani', K. Sweeney', Q. Ding', Y.
Wu!, C. Albarracin'

The University of Texas MD Anderson Cancer Centre, Pathology,
Houston, USA

Background & Objectives: CDHI inactivation is typically corre-
lated with loss of E-cadherin expression and often associated with
lobular breast carcinomas and rarely seen in ductal carcinomas. The
loss of expression of E-cadherin, a cell adhesion molecule, has been
proposed to correlate with higher risk of metastasis and therefore poor
prognosis. In this study, we aimed to compare CDHI mutated and
non-mutated breast cancer with their associated clinicopathologic and
genetic characteristics.
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Methods: We evaluated 304 patients with metastatic/recurrent breast
cancer who underwent next generation sequencing performed on an
institutional custom-built hybrid capture 610-gene panel between 2021-
2024. CDH1 somatic mutation status was examined with respect to
clinical, pathologic, and molecular profile including tumour mutational
burden (TMB).

Results: CDHI somatic mutations were detected in 43 of 304 patients
(14%): 40 truncation mutations (93%), 2 missense (5%) and 1 in-
frame deletion (2%). CDH1 mutated cases were all females (100%),
predominately HR positive (93%), and all HER2 negative (100%).
CDH1 mutated cases were mostly lobular carcinomas (72%) and
mixed ductal and lobular (IDLC) (23%), and rarely ductal (5%), as
compared to CDH1I non-mutated cases (4% lobular, 5% IDLC, and 91%
ductal, p<0.001). Of 10 IDLC with CDHI mutations, 5 (50%) were
multifocal, 1 (10%) bilateral, 1 (10%) stage IV with lung metastasis.
TMB-high was higher in CDHI mutated cases (21%) than CDHI non-
mutated (7%, p=0.02). Co-existing PIK3CA mutation was frequent in
CDH1 mutated cases (60%) as compared to CDHI non-mutated cases
(32%, p<0.001). In contrast, TP53 mutation was less frequent in CDH1
mutated cases than those without (9% vs 49%, p<0.001).
Conclusion: CDHI mutated breast cancers were mostly ER positive,
HER?2 negative, lobular or IDLC, and notably predictive of multifocal-
ity. They were likely TMB-high, with co-existing PIK3CA mutation,
and less likely 7P53 mutation. These enhanced knowledge enables
strategic multidisciplinary planning in identifying targeted and immu-
notherapy beyond conventional treatment.

PS-02 Poster Session Digital and Computational Pathology

PS-02-001

Aging of Al caused by scanner drift can be rescued by colour
calibration

R. Salmon', X. Ji%, A. Blilie*, L. Collins', K. Kartasalo®

1PathQA Ltd, London, United Kingdom, ZKarolinska Institutet, Depart-
ment of Medical Epidemiology and Biostatistics, Stockholm, Sweden,
3Stavanger University Hospital, Department of Pathology, Stavanger,
Norway

Background & Objectives: The full potential of artificial intelligence
(A in digital pathology is limited by technical inconsistencies in scan-
ning of whole slide images (WSIs), posing a challenge for widespread
clinical application as fine-tuning algorithms for each new site is
impractical. A recent study comprehensively demonstrated that stand-
ardizing intra- and inter-vendor WSI colour by calibration increases
Al robustness and reliability. Further concerns exist over ‘Al aging’ as
scanners change in colour reproduction fidelity over time, impacting
Al post-validation performance and potentially compromising safety.
Methods: We employed a colour calibration technology that corrects
WSIs to ground truth colour of real glass slides using ICC profiles. To
assess impacts of temporal colour variation, 119 prostate cores with bal-
anced ISUP grade distribution were scanned alongside the colour calibra-
tion slide on one scanner every 14 days for one year. The tissue colour was
measured for change. Scanner-induced temporal variance on pathologist
concordance and Al model performance was evaluated on a deep learning
model trained on over 46,000 WSI for prostate cancer diagnosis.
Results: The RGB colour stability of the scanner degraded over even
short timepoints, discernable by humans and revealing traceable events
needing quality assurance that caused sudden changes. Timepoint
ICC profiles recovered to stable, accurate colour resulting in better
Al concordance with pathologist ISUP grading, and actual tissue did
not change colour. With only scanner colour left uncontrolled, Al per-
formance linearly regressed which ICC colour calibration rescued to
intended consistency.

Conclusion: Frequent colour calibration provides a universal solu-
tion to the variation introduced by scanners drifting, making Al-based
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cancer diagnostics more reliable in the real world. In future studies
introducing more scanners will investigate impacting Al reliability
exponentially and grade-specific rescuing of Al-aging for ISUP 2-4
is expected to have significant diagnostic impact. This study pioneers
real-time quality assurance for stable and scalable performance of scan-
ners and Al over time.

Funding: R.S. received funding from Innovate UK (Future Leaders
Fellowship MR/V023314/1)

PS-02-002

Development of an automated tumour region segmentation model
of prostate cancer using weak labels and in-silico data generated
with a diffusion model

N. Triltsch!, M. Azqueta Gavaldon!, Y. Popovl, A. Race!, N. Brieu!,
D. Winter'

! AstraZeneca, Computational Pathology, Munich, Germany

Background & Objectives: Accurate segmentation of tumour regions
in histopathological images using deep learning models relies heavily
on training with precisely labeled datasets. However, crafting these
annotations is costly and time intensive. Our work addresses this chal-
lenge by showcasing how weak labels and in-silico data can be used to
minimize the dependency on extensive pathologist input while main-
taining model accuracy.

Methods: To train a tumour epithelium segmentation model for pros-
tate immunohistochemical (IHC) slides, we implemented a weak
labelling workflow that reclassified predictions from an epithelium
segmentation model into tumour and normal epithelium based on
coarse tumour centre annotations from a pathologist. Thereby we
generated pixel-precise weak labels. Utilizing a diffusion model,
we augmented these weakly labelled images with in-silico data.
For training, we generated 7,080 weak labelled patches of size
512x512pxl at 0.5pm/pxI and 4.0pm/px1 resolution from 57 whole
slide images (WSIs) and evaluated the models on 86 annotated
Fields-Of-View of size 500x500pm from 20 WSIs. Experiments
involved training with random subsets (5%, 10%, 25%) of the origi-
nal patch dataset and systematically increased in-silico data through
augmentations (1x-15x). Using the H-Optimus-0 foundation model
as a feature extractor, we investigated the overlap of real and in-silico
data distributions in UMAPs.

Results: Our baseline tumour epithelium segmentation model
achieved a Dice score of 0.91 using 100% of weakly labelled data.
While accuracy remained stable using 25% of data, it decreased
to 0.90 for 5% and 10% subsets. Adding 1x and 10x folds of in-
silico data restored the performance to 0.91. An optimal number of
augmentation rounds was identified beyond which model accuracy
decreases again. UMAPs showed in-silico images reproduce real
appearances while enriching training data diversity.

Conclusion: The study demonstrates the feasibility of developing
highly accurate segmentation models with minimal pathology annota-
tions (5-10% of original dataset) using weak labels and in-silico data.

PS-02-003

Al-based morphological characterization of Small Cell Lung
Cancer subtyped by molecular transcriptional pattern

D. Karaoglu!, A. Ura??, C. Mogler?, G. Klsppel?, T. Hayashi®, P.
Schiiffler?, A. Kasajima2

ITechnical University of Munich, School of Computation, Information
and Technology, Munich, Germany, “Technical University of Munich,
Institute of Pathology, Munich, Germany, *Juntendo University Gradu-
ate School of Medicine, Department of Human Pathology, Tokyo, Japan

Background & Objectives: Small cell lung cancer (SCLC) has
recently been classified into four subtypes by their molecular

transcriptional signature based on four specific proteins: ASCL1,
NEURODI1, POU2F3, and YAP1. However, the possible morphologi-
cal differences of these subtypes have not been examined. Hence, we
aim to investigate the morphology of these subtypes by providing
Al-based strategies. To the best of our knowledge, this is the first
study to explore the morphological characteristics of SCLC subtypes
from the computational point of view.

Methods: Here, we first perform single-cell classification to analyse
the morphological features by detecting each cell and measuring their
colour- and shape-related features in the regions of interest. Second,
we conduct whole-slide image (WSI) classification to investigate
whether these subtypes can be identified based on the visual, mor-
phological, and spatial features of image patches. We use a weakly
supervised state-of-the-art pathological image classification method,
CLAM (Clustering-constrained Attention Multiple Instance Learning).
Additionally, we generated heatmaps with the help of the attention
mechanism to visualize the model’s focus in the prediction process.
Results: The single-cell analysis shows that the geometrical features
of ASCL1-positive and POU2F3-positive cases are very similar, with
only small differences compared to NEUROD1-positive cases. How-
ever, the colour-related features play a more significant role than the
geometric features. Furthermore, the WSI classification framework
proves that the morphological differences across subtypes are distinct
enough for accurate classification. The generated heatmaps highlight
regions of interest to better understand the importance of specific
regions within a slide. Importantly, these highlighted regions cor-
respond well with the rough annotations provided by our pathologist,
supporting the model’s reliability.

Conclusion: Overall, we showcase that SCLC subtypes based on the
expression of different transcription factors exhibit distinct morpho-
logical characterization.

PS-02-004

Computer-aided scoring as an objective method in the assess-
ment of HER2 immunostaining in breast cancer with high intra-
tumoral heterogeneity

E. Petcu', J. Krausz?, W. Saliba?, W.J. Senarathne’, H. Belhanes
Peled?, N. David?, Y. Sufrin®, C. Steele?, Y. Glickman®

'New York Institute of Technology, Histology Core Facility, Old West-
bury, USA, Emek Medical Centre, Pathology, Afula, Israel, 3Applied
Spectral Imaging, Carlsbad, USA

Background & Objectives: The interpretation of HER2 IHC in
cases with elevated intra-tumoral heterogeneity may be challenging,
sometimes resulting in high interobserver variability. The aim of this
evaluation was to assess the usefulness of a computer-aided method
for the scoring of HER2 immunostaining, particularly in specimens
with high intra-tumoral heterogeneity.

Methods: Specimens stained with HER2 clone 4B5 using the Bench-
Mark Ultra (Roche) were selected from a slide repository to include
various HER2 expression levels. Both HER2 and corresponding
H&E slides were scanned at 20x on GenASIs HiPathPro (Applied
Spectral Imaging). Three distinct regions were digitally marked
within the tumour on the H&E images and automatically transferred
to the HER2 specimens following tissue matching. Three independ-
ent pathologists provided one integrative HER2 score of 0, 1+, 2+
or 3+ for the 3 marked regions analysed together. A score for the
three regions and per individual region were also obtained using a
computational algorithm.

Results: Core biopsies from 23 breast cancer patients (age 53+13)
were included, 22 with IDC and one with mucinous carcinoma. 20
out of the 23 HER2 specimens (87%) were scored identically by the 3
pathologists and the computational algorithm (10 negative O or 14, 7
equivocal 2+, and 3 positive 3+). The 3 discrepant cases were scored
either 14 or 24 by the pathologists. In these cases, high heterogeneity
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was observed across the 3 marked regions, with individual computa-
tional score per region varying between 0 and 2+. For note, the pro-
liferation index Ki-67 for these discrepant cases was >20% while the
integrative computational score across the 3 regions was 2+.
Conclusion: Manual HER?2 assessment may be hampered in cases of
high intra-tumoral heterogeneity, particularly when assessing HER2
low. In such cases, computational analysis emerges as a useful inte-
grative method providing objective and reproducible scoring across
heterogeneous tissue.

PS-02-005

Convolutional neural networks improve metastatic risk prediction
beyond staging in early-stage melanoma using histopathological
images from the population-based Dutch Early-Stage Melanoma
Study (D-ESMEL)

L. Ouwerkerk!, F. Akram!, L. Hollestein?, C. Zhou?, T. Kerkour?, A.
Stubbs!, A. Moyaartl, Y. Li

"Erasmus Medical Centre, Department of Pathology and Clinical Bio-
informatics, Rotterdam, The Netherlands, 2Erasmus Medical Centre,
Department of Dermatology, Rotterdam, The Netherlands

Background & Objectives: Current melanoma staging is insufficient
to identify high risk patients of distant metastasis among stage I/11
melanoma (i.e. no metastasis at diagnosis), as 41% of melanoma deaths
occur among patients who were initially diagnosed at stage I/II. We
aimed to develop a convolutional neural network (CNN) model using
whole slide images (WSIs) from primary early-stage melanomas to
improve the prediction of future distant metastasis for possible adjuvant
treatment or increased surveillance.

Methods: To identify novel histopathological predictors beyond
known staging predictors, we used the Dutch Early-Stage Melanoma
(D-ESMEL). This study includes a discovery set with 224 matched
case-control sets and a validation cohort consisting of a population-
based nested case control study, including 5,558 patients with 154
unmatched case-control sets. In the discovery set each metastatic case
is matched to a control on date of diagnosis, age, sex, Breslow thick-
ness, and ulceration to identify novel prognostic factors. An end-to-
end workflow was developed on the discovery set which automati-
cally extracts relevant patches from WSIs, performs filtering, classifies
patches into low and high-risk, and outputs patient-level risk predic-
tions. The workflow is applied on the validation cohort and the CNN
predictions were used to perform a weighted Cox proportional hazards
(CoxPH) regression and a log likelihood test to assess the added value
on top of staging in a population-based cohort.

Results: Our CNN model reached 83% sensitivity and 100% specific-
ity in a holdout test set of the discovery set. In the validation cohort,
staging alone reached a weighted C-index of 0.82. Adding our CNN’s
predictions on top of staging contributed significantly to the prognosis
of metastasis (hazard ratio=1.24, 95% confidence interval: 1.03-1.48,
p<0.05) and significantly improved the weighted C-index to 0.84
(p<0.01).

Conclusion: To our knowledge, this is the first histopathological model
that adds prognostic value on top of staging for predicting distant
metastasis in early-stage melanomas.

Funding: This work has been funded by the by KWF Kankerbestrijding
(Dutch Cancer Society) (Grant Number: 2021-1/13470)

PS-02-006

Evaluating the performance and generalisability of a clinical-grade
Al-based approach for determining MSI/dMMR status in colorec-
tal cancer: A blinded multi-regional study

S. Arslan'!, S. Wolf!, F. Ntelemis', A. Geraldes', J. Schmidt', D.
Mehrotral, S. Singhall, N. Kumar!, J. Blackwood', N. Bennett?, M.
Hydez, G. Rogersonz, E. Walsh?, R. Clarkson’, M. Salto-Tellez*, M.
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Background & Objectives: Microsatellite instability (MSI) and mis-
match repair deficiency (IMMR) testing are essential for colorectal
cancer (CRC) management. Despite guidelines recommending routine
testing, high costs, long turnaround times, and pathology workforce
shortages limit widespread implementation. PANProfiler Colorectal
(PPC) is an artificial intelligence (AI)-driven approach that determines
MSI/dMMR status in minutes using only H&E-stained whole slide
images (WSIs), offering a cost-effective and scalable alternative. This
study evaluates PPC’s performance and generalisability across diverse
UK subpopulations using real-world retrospective CRC cases.
Methods: A blinded validation study was conducted using 3,576
WSIs of H&E-stained primary CRC tumours from three sites, with
results compared against traditional testing methods. WSIs were
sourced from St James’s University Hospital (n=3,124), Wales Can-
cer Biobank (n=54), and Northern Ireland (NI) Biobank (n=398),
with the cohorts representing England, Wales, and NI, respectively.
MSI-high/dMMR prevalence across cohorts (12.5% - 20.6%) was
consistent with reported UK rates. PPC provided results as Stable
(proficient MMR or non-MSI-High), Unstable (AIMMR or MSI-
High), or Indeterminate (no definitive result).

Results: PPC provided a definitive result for 86.6% of cases, as
measured by the test replacement rate (TRR). Overall percent agree-
ment (OPA) ranged from 84.3% (Wales) to 94.1% (England), with an
aggregated OPA of 93.8% (95% CI: 92.9% - 94.7%). Positive percent
agreement (PPA) varied between 91.7% (NI) and 100.0% (Wales),
with an aggregated PPA of 92.5% (95% CI: 89.5% - 94.9%). Negative
percent agreement (NPA) ranged from 80.0% (Wales) to 94.3% (Eng-
land), with an aggregated NPA of 94.0% (95% CI: 93.1% - 94.9%).
TRR varied between 71.4% (NI) and 94.4% (Wales) across regions.
Conclusion: Using real-world retrospective data, PPC demonstrated
robustness and accuracy in assessing MSI/dMMR status in CRC
tumours. These findings support its wider adoption as a valuable solu-
tion for improving CRC management, highlighting its ability to gener-
alise across diverse patient populations.

Funding: This project was (partially) funded by IUK Smart Grant
10054824

PS-02-007

Deep learning-powered scoring of ER, PR and Ki-67 across
major WSI scanners using a single, generalizable cell-classifica-
tion model in breast cancer

V. Valaboju', Z. Shanis', S. Nofallah', J. Hipp', N. Agrawal’, S.
Balasubramanian’, R. Bhargaval, E. Walk!

'PathAl, Boston, USA

Background & Objectives: Estrogen receptor (ER), progesterone
receptor (PR), and Ki-67 are routinely examined by immunohisto-
chemistry (IHC) to assess hormone receptor status and tumour prolif-
eration in breast cancer. However, IHC scoring in a digital pathology
setting can be hindered by variation in staining and scanning, as
well as inter- and intra-reader variability, and scanner variability. To
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address the aforementioned issues, we developed a deep learning-
based tool to provide ER, PR, and Ki-67 scores from whole slide
images (WSIs).

Methods: A deep convolutional neural network (DCNN) segmented
and classified invasive carcinoma, in-situ carcinoma, cancer stroma,
necrosis, and normal stroma in regions of evaluable tissue predicted
by an artifact model. Another DCNN identified IHC signal-positive
and -negative cancer cells. Both DCNNs were trained and evaluated
using sparse annotations (N=111,622) across 14,646 WSIs. Continuous
slide-level ER, PR, and Ki-67 scores were calculated using the ratio of
positive cancer cells to total cells within invasive carcinoma. For model
evaluation, 5-way manual pathologist slide-level scores were collected
on held-out WSIs (N=1,115) for ER, PR, and Ki-67, and intra-class
coefficient (ICC) values were calculated. Models were considered non-
inferior to pathologists if AICC (the difference between model and
pathologist ICCs) > -0.1.

Results: Model performance was non-inferior to manual pathologist
scoring. Model ICC values were 0.91, 0.86, and 0.93, and AICC values
were -0.05, 0.00, and -0.02 for ER, PR, and Ki-67, respectively. Model
performance was generalizable across six whole slide scanners (ICC
range: 0.89-0.96).

Conclusion: This tool effectively and accurately scores ER-, PR-, and
Ki-67-stained WSI and is non-inferior to pathologists for this task
across major digital pathology scanners. Although further evaluation
is needed to understand model performance in real-world laboratories,
these findings support digital IHC scoring, which has the potential to
improve pathologist efficiency.

PS-02-008

The WHO Classification of tumours evidence gap map tool: a soft-
ware tool supporting evidence-based decision making in tumour
pathology

R. Cierco Jimenez', C. Giesen!, H. Wijesinghe!, I. A Cree!, D.
Lokuhetty!, B.I. Indave Ruiz', WCT EVI MAP

Ynternational Agency for Research on Cancer (IARC), World Health
Organization, WHO Classification of Tumours, Lyon, France

Background & Objectives: Evidence-based practice improves tumour
pathology research and its classification. However, identifying high
quality scientific publications and research evidence gaps can be chal-
lenging. The WCT EVI MAP project funded by European Commission
(HORIZON-HLTH-2021-CARE-05 grant number 101057127) aims to
create a decision-making support tool by developing a software that
visualises evidence gap maps (EGMs) to facilitate evidence-based
decision-making and assisting in its analysis, helping researchers and
healthcare professionals to identify knowledge gaps informing future
research.

Methods: We developed a web application that visualises EGMs and
integrates its outcomes in a searchable database of scientific publi-
cations composing the evidence-base of the WHO Classification
of Tumours (WCT). Built using open-source technologies, the web
application utilizes the R Shiny package (v4.3.3, v1.8.1.1) for the web
interface and a MariaDB (v10.4.32), a fork of MySQL, for the database
prototype. Both components have been optimized to efficiently handle
user queries through a dynamic, responsive approach.

Results: The tool consists of three sections. The first is the EGM Panel,
where the maps can be consulted. The second is the Dashboard, which
allows users to filter articles by tumour type, tumour characteristics,
and based on methodology to analyse specific areas of tumour pathol-
ogy. To enhance the experience, visual figures complement specific
outcomes. Finally, the EGM Creator Panel allows users to select spe-
cific findings and build new EGMs from our database based on user
needs.

Conclusion: This web application constitutes a powerful tool to
facilitate evidence-based decision-making in tumour pathology and

its classification, significantly improving future review processes of
the WCT. By providing access to EGMs, facilitating their analysis and
linking them to relevant publications, this tool simplifies the identifi-
cation of research gaps and pockets of low-level evidence in tumour
pathology. This will promote evidence-based practice in pathology,
benefiting pathologists, researchers and clinicians.

Funding: This work was supported by the European Commission
[HORIZON grant number 101057127]. All partners signed a consor-
tium agreement

PS-02-009

Al-driven microsatellite instability testing in gastric and endome-
trial cancers: towards reflex testing

M. Lubrano!, E. Samuelsson', A. Filiot!, J. Klein', A. Lyonl, C.
Wiscart!, A. Fouillet!, L. van Praet’, A. Vingottel, C. Genestie?, J.
Hernandez Losa’, G. Broeckx®, F. Deman®, L. Cano Ayestasl, K. Von
Loga1

lOwkin, Paris, France, >Gustave Roussy, Department of Pathol-
ogy, Paris, France, 3Vall d’Hebron Institut de Recerca, Department
of Pathology, Barcelona, Spain, 4Ziekenhuis aan de stroom (ZAS),
Department of Pathology, Antwerp, Belgium

Background & Objectives: Microsatellite instability (MSI) testing is
crucial for managing solid tumour patients, particularly for immune
checkpoint inhibitor therapy. Reflex MSI testing is recommended for
colorectal cancer (CRC), gastric cancer (GC), and endometrial cancer
(EC), but challenges such as workload, cost, and tissue availability result
in underdiagnosis. While Al models were developed for MSI testing in
CRC, limited work exists for less prevalent cancers like GC and EC.
This study aimed to develop Al models for MSI testing in GC and EC
with strong validation performance, paving the way for clinical use of
these screening methods.

Methods: Al classification models were developed to predict MSI sta-
tus from digitized H&E slides in GC and EC, using independent multi-
centre cohorts (4 proprietary, 2 per indication, from 3 countries, N=556
patients; TCGA, N=851 patients). Foundation models (H-optimus-0)
were combined with the Chowder architecture. In EC, non-tumour
regions were automatically excluded during training. A “leave-one-
cohort-out” validation approach was used to ensure generalizability
and minimize overfitting.

Results:eGC: The model achieved an average AUROC of 0.934
(0.916, 0.935, 0.950) for three left-out cohorts. In cross-validation,
AUROC reached 0.938 (95% CI: 0.889-0.988), with 0.909 (95% CI:
0.837-0.981) specificity at 0.800 sensitivity.

eEC: The model achieved an average AUROC of 0.830 (0.774, 0.820,
0.895) for three left-out cohorts. In cross-validation, AUROC reached
0.833 (95% CI: 0.755-0.911), with 0.716 (95% CI: 0.575-0.856) speci-
ficity at 0.800 sensitivity.

Conclusion: Our AI models for MSI detection in GC and EC dem-
onstrated strong validation performance. The “leave-one-cohort-out”
strategy was crucial in ensuring robust generalization for future exter-
nal validation and clinical use. These models have the promise to
deliver faster, cost-effective solutions, advancing toward routine reflex
MSI testing for GC and EC.

Funding: This work is funded by a collaboration between Owkin and
Merck (MERCK SHARP & DOHME LLC)

PS-02-010

Enhancing lymph node metastasis detection with AI: diagnostic,
efficiency, and cost benefits of DeepPATH-LYDIA

L Vamvakaris', G. Kalykakisz, I. Tarampoulousz, K. Gyftodimosz,
G.A. Agrogiannis3, A. Sepsa3, M.G. Samaras*, C. Manolis®, X.
Spyropoulos®, N. Niotis®, T. Papathymiopoulos’, K. Vougas®

@ Springer



Virchows Archiv
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Background & Objectives: Al integration in histopathology helps
ease diagnostic bottlenecks. DeepPATH-LYDIA, a CE-marked Al tool
for breast, colon, lung cancer, and melanoma, highlights suspected
tumour areas in lymph-node whole slide images (WSI). This evalua-
tion measures its impact on diagnostic accuracy, workflow efficiency,
and cost savings from fewer immunohistochemistry (IHC) requests.
Methods: Four histopathologists with varying experience levels inde-
pendently reviewed WSIs representing macro-metastases, micro-metas-
tases, isolated tumour cells (ITCs), and negative WSIs. Each completed
two assessments—one with Al assistance and one without—separated
by four weeks. Slide order and rotation were randomized to reduce bias.
Diagnostic labels were compared to ground truth, while review times
were recorded to assess efficiency. Time savings, along with Positive
Predictive Value (PPV), Sensitivity, and False Positive Rate (FPR), were
calculated. IHC savings for breast cancer and melanoma were estimated
using Monte Carlo simulation, incorporating relevant diagnostic guide-
lines and the performance gains observed with Al assistance.

Results: A total of 105 WSIs were evaluated: 30 macro-metastatic,
30 micro-metastatic, 15 ITCs, and 30 negative. DeepPATH-LYDIA
assistance improved all performance metrics. PPV increased for macro
(95.2% vs. 89.8%), micro (94.3% vs. 87.9%), and ITCs (87.2% vs.
64.9%). Sensitivity also improved: macro (98.3% vs. 95.0%), micro
(82.5% vs. 78.3%), and ITC (68.3% vs. 40.0%). FPR was lower with
Al assistance (5.0% vs. 10.8%). Review times were reduced across all
categories—up to 1.5% for macro, 2.4X for micro, 1.7X for ITC, and
2.2x for negative slides. IHC savings, tailored to breast-cancer and
melanoma use-cases, reached up to €11 and €63 per case, respectively.
Conclusion: DeepPATH-LYDIA improves diagnostic accuracy,
enhances efficiency, and reduces IHC costs compared to unassisted
reviews, supporting its integration for Al-assistance into clinical prac-
tice for cancer staging.

PS-02-011

3D HnE: optimising nucleic acid dye penetration for 3D histology
N.K.N. Chow!?, B.T.Y. Wong!?, L. Zhang'?, C.N. Yau'?, E.P.L.
Tsoi*!, HM. Lai'?

'The Chinese University of Hong Kong, Department of Chemical
Pathology, Faculty of Medicine, Hong Kong, Hong Kong, SAR of
China, 2The Chinese University of Hong Kong, Li Ka Shing Institute
of Health Sciences, Faculty of Medicine, Hong Kong, Hong Kong,
SAR of China

Background & Objectives: Histology plays a crucial role in elucidating
tissue microarchitecture and diagnosing diseases. However, histology
has been limited to a 2D tissue section. Recently, a new technology
called 3D histology has enabled the visualisation of tissues in 3D, but
3D histology is currently limited by insufficient dye penetration. We
aim to develop a staining method called 3D Haematoxylin analogue and
Eosin (3D HnE) to increase the penetration depth of a nucleic acid dye.
Methods: Since 3D histology is fluorescence-based, we selected
SYTOX orange, a DNA- and RNA-binding dye to mimic haematoxylin
staining. The 3D histology protocol consisted of fixation, delipidation,
staining and clearing. In the staining step, we used different combina-
tions of supramolecular hosts and organic solvents. To quantify dye
penetration depth, we cut the stained tissue in half and imaged the
cut-face with a confocal microscope.

Results: We tested 8 supramolecular hosts and 8 organic solvents.
SYTOX in water stained only the tissue edge brightly and showed
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the least penetration depth (70 pm). The addition of sulfobutylether-
B-cyclodextrin (SBECD) improved the penetration depth to 130 pm.
On top of SBECD, addition of most organic solvents further increased
penetration depth, showing a synergistic effect between SBECD and
organic solvents. Among organic solvents, the addition of 50% tetrahy-
drofuran (THF) and 50% 1-methylimidazole (1-MI) achieved the best
penetration depths (600 pm, 900 pm). We also tested numerous supra-
molecular hosts. SBECD achieved the best penetration depth among
all supramolecular hosts.

Conclusion: To the best of our knowledge, we are among the first
research groups to develop a specific strategy for optimising nucleic
acid dye penetration. This allows imaging of a large piece of tissue,
overcoming a major limitation in 3D histology. Moreover, 3D HnE does
not require trained technicians or specialised equipment, facilitating a
wider adoption in biomedical research and clinical histopathology.

PS-02-012

Next generation histopathology: a 3D atlas of normal and cancer
tissues

N.K.N. Chow'?, B.T.Y. Wong'?2, L. Zhang'?, C.N. Yau'?, E.P.L.
Tsoi'?, H.M. Lai'?

'The Chinese University of Hong Kong, Department of Chemical
Pathology, Faculty of Medicine, Hong Kong, Hong Kong, SAR of
China, 2The Chinese University of Hong Kong, Li Ka Shing Institute
of Health Sciences, Faculty of Medicine, Hong Kong, Hong Kong,
SAR of China

Background & Objectives: Histopathology has traditionally been
limited to 2D tissue sections, which fail to display the full 3D con-
text of tissue microarchitecture. To overcome this, we have made
advances in 3D histology by inventing the 3D Haematoxylin ana-
logue and Eosin (3D HnE) staining method. Here, we apply 3D HnE
to normal and cancer tissues to construct a 3D histological atlas.
Methods: The workflow of 3D histology was different from the tradi-
tional 2D histology. The tissue was first fixed with 4% formaldehyde.
Then, the tissue was delipidated with 66% dichloromethane. The tissue
was rehydrated and stained with the 3D HnE staining solutions. The
tissue was then dehydrated and cleared with benzyl alcohol-benzyl
benzoate. A confocal microscope or light-sheet microscope was used
for imaging. ImageJ and Matlab were used for converting fluorescent
images into bright-field haematoxylin and eosin (H&E) images.
Results: With the 3D histology workflow, we imaged mouse and
human tissues including ileum, pancreas, spleen, lung, colon cancer
and breast cancer. Interestingly, in the ileum tissue sample, we could
observe the 3D transition from intestinal villi to intestinal crypt, as
well as the myenteric ganglion embedded between the inner circular
and outer longitudinal smooth muscle layers. In the pancreas and
spleen samples, we could view the 3D distribution of tissue com-
ponents, including pancreatic acini and islets, splenic red and white
pulp. In the lung sample, we could visualise the 3D shape of alveoli.
In the colon cancer and breast cancer samples, we could view the
dysplastic glands with a distorted 3D architecture.

Conclusion: We have constructed a 3D histological atlas of normal and
cancer tissues, which could serve as a valuable reference for histopathol-
ogists. 3D histology could advance the understanding of 3D tissue micro-
architecture, such as the characterisation of 3D glandular morphology.

PS-02-013

Artificial intelligence prediction of clinicopathological factors
and LRRC15-immunolabeled Cancer-associated-Fibroblast level
in colorectal carcinoma using attention-based multiple instance
learning

I. Lee', M. Fan?, S.-M. Hong®, Y. Kim*

'Korea University Guro Hospital, Seoul, Republic of Korea, 2AIVIS
Incorporation, Seoul, Republic of Korea, 3 Asan Medical Centre, Seoul,
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Republic of Korea, 4Asan Institute for Life Sciences, Seoul, Republic
of Korea

Background & Objectives: Leucine-rich repeat-containing 15
(LRRC15) expression in cancer-associated fibroblasts (CAFs) cor-
relates with poor prognosis across multiple cancer types. Traditional
immunohistochemical (IHC) assessment of LRRC15 is labor-inten-
sive, subjective, and requires specialized staining beyond routine
H&E. We aimed to develop an innovative Al approach that could
predict LRRC15 expression levels and key clinicopathological factors
(specifically pT, pN categories) directly from H&E-stained images.
Methods: We developed a novel two-pronged approach: First, for
direct LRRC15 quantification in IHC slides to generate ground truth
values, we implemented a novel encoder-decoder model incorporat-
ing YOLOVS8 detection on 2,980 CAF-area patches (512x512 pix-
els) from LRRC15-immunolabeled TMA slides. Using 50 annotated
patches with bounding boxes and staining intensity scores (0-3), we
created a linear-weighted H-score system (range 0-5) emphasizing
higher staining intensities. Then for H&E-based prediction of pT, pN
categories and LRRC15 H-score, we designed an innovative weakly
supervised attention-based multiple instance learning (MIL) frame-
work. This model was trained and tested with dataset spilt on 82
colorectal cancer cases to predict LRRC15 expression levels, muscle
invasiveness (>pT2), and nodal metastasis status (pNO vs. pN+)
directly from H&E patches without requiring IHC staining.
Results: Our dual-model system achieved remarkable performance.
The encoder-decoder YOLOv8 model provided objective LRRC15
quantification with H-scores ranging from 1.0 to 2.84 (median 1.18),
with 80% accuracy. The attention-based MIL model demonstrated high
predictive accuracy from H&E slides alone, achieving 80% accuracy
in identifying high LRRC15 expression (grade 3), 83.3% accuracy in
predicting muscle invasive carcinoma (>pT2), and 81.82% accuracy
in identifying pNO status.

Conclusion: Our innovative Al approach successfully bridges the gap
between routine H&E histology and specialized biomarker assess-
ment. The attention-based MIL framework effectively extracts pre-
dictive features from standard H&E images to simultaneously predict
LRRCI15 expression and critical clinicopathological factors, offering a
cost-effective alternative to special staining, with potential in treatment
stratification and prognostic assessment.

PS-02-014

Sparkling Science Project “DigiPath Cancer Fight” — reaching
pupils through digital pathology

T.M. Godschachner', M. Kern!, I. Speicher!, M. Plass', C. Stumptner',
M. Kéhler!, N. BordagZ, H.-M. Stummer?, E. Schadelbauer?, A.
Pessentheiner?, 1. Breic?

"Medical University of Graz, D- &R- Institute of Pathology, Graz, Aus-
tria, 2Medical University of Graz, Department of Dermatology and
Venereology, Graz, Austria

Background & Objectives: Cancer remains one of the leading global
health challenges, with accurate diagnosis being crucial for effective
treatment. Digital pathology, enhanced by artificial intelligence (AI)
and machine learning (ML), has revolutionized histopathological analy-
sis, improving diagnostic precision and efficiency. This project aims to
engage pupils in digital pathology and cancer research through interac-
tive learning experiences. The pupils actively participate in research
by generating their own datasets for training Al tools, which are then
cross-evaluated by pathology experts and Al models.

Methods: In collaboration with Medical University of Graz (University
Clinic of Dermatology and Venerology, D&R Institute of Pathology,
and BBMRI.at), pupils (aged 12-18) from three secondary schools
in Graz/Austria participate in workshops and hands-on training ses-
sions where they learn about pathology and biobanking. Furthermore,

they explore whole-slide imaging (WSI), actively use digital pathol-
ogy tools (QuPath) and annotate data. Activities include working
with anonymized datasets, analysing tissue samples, and applying
Al-assisted diagnostic techniques. The project is funded by the OAD
(Agency of Education and Internationalisation) and the Federal Min-
istry of Education, Science, and Research in Austria.

Results: Pupils gain fundamental knowledge in cancer biology and pre-
vention, biobanking, pathology, and digital diagnostics. They actively
create annotated datasets for ML algorithms. Comparative analysis
between pupil-annotations, expert pathologists, and Al models provides
valuable insights into the accuracy of machine-assisted diagnostics.
The increased interest in medicine, science, and technology careers
among participants highlights the project’s educational impact.
Conclusion: This initiative successfully bridges the gap between edu-
cation, research, and healthcare technology by integrating pupils into
the evolving field of digital pathology. By fostering early exposure
to biomedical innovation, the project enhances scientific literacy and
promotes the development of future professionals in medicine, life
sciences, and Al. The findings will be disseminated through scien-
tific conferences, public outreach events, and online platforms to raise
awareness of digital innovations in cancer research and diagnostics.

PS-02-015

Utilizing the report structure when extracting information from
free text reports via natural language processing and an open
large language model

M. Bonert!, E. Ho?, F. Wangz, H. Daneshvar’, A. Naqvil
"McMaster University, Pathology and Molecular Medicine, Hamilton,
Canada, “McMaster University, Hamilton, Canada, 3Toronto Metro-
politan University, Electrical, Computer & Biomedical Engineering,
Toronto, Canada

Background & Objectives: Free text pathology reports are still
common and cannot be easily analysed to extract aggregate data.
Open multi-lingual large language models (LLM), such as BERT,
may be adaptable to healthcare environments, where privacy is
paramount.

Methods: A code base on GitHub leveraging Hugging Face, pyTorch
and BERT was used to do transfer learning on lower endoscopy biopsy
specimens (LEBS). Reports were processed to extract the LEBS and a
subset was labelled by two individuals with the help of rule-based string
matching (RBSM). A keyword search was used to identify fragments of
interest (FOIs) which were then used to train a multilayer perceptron-
BERT model (MLP-LLM) and used to help classify all specimens.
Results: The cohort had 188,880 LEBS and 1,290 were labelled.
The RBSM suggested that pathology specimens can be classified
into three groups: GR1 (positive for X), GR2 (negative for X) and
GR3 (X not mentioned), where X (e.g. “granuloma”) is a term of
interest. The RBSM could separate GR1/GR2 versus GR3; however,
it failed on GR1 versus GR2. Thus, the labelled data was used to
extract 720 FOIs geared to GR1 (134/720) versus GR2 (586/720).
15,827 of 188,880 cases were GR1+GR2. By MLP-LLM, 1,344
were GR1 and the accuracy of GR1 versus GR2 was 1494/1500
in randomly selected GR1+GR2 LEBS. Five training/validation/
testing splits yielded a mean (standard deviation) accuracy of
97.6%(1.5%) in testing and 97.5%(3.1%) in a balanced GR1+GR2
set (n=268). GR14+GR2 had 2,152 unique phrases and 1,374
were singular. The 30 least common accounted for 33.0% of the
GR1+GR?2 cases.

Conclusion: The analysis demonstrated quantitatively the variation
in free text reporting and confirmed that RBSM alone is not viable in
LEBS. Understanding the inherent structure of free text reports allow
them to be more accurately analysed. Transfer learning uses moderate
computational resources and delivers a high accuracy with appropriate
pre-processing.
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PS-02-016

Al-based estimation of tumour cell percentage in NSCLC:
agreement analysis and feature overview from digital pathology
algorithms

M. Brevet'?, W. Althakfi®, T. Vidal', A. Fonseca?, J. Adam*, F.
Mege-Lechevallier®

IBIWAKO, Lyon, France, 2TECHNIPATH, Dommartin, France, 3King
Saud University, Pathology Department, Riyad, Saudi Arabia, *Hopital
Saint-Joseph, Paris, France

Background & Objectives: Estimation of tumour cell percentage
(TC%) is a mandatory pre-analytical step before molecular testing in
non-small cell lung cancer (NSCLC) yet remains poorly reproduc-
ible and imprecise when performed manually by pathologists. While
tumour recognition relies on pathologist expertise, TC% quantification
is a mathematical task for which the human eye is poorly suited.
Methods: This study presents the application of two artificial intel-
ligence (Al)-based algorithms to 100 NSCLC whole-slide images
scanned with a Leica GT450. These tools provide quantitative fea-
tures such as total tissue area, tumour area, TC%, number of tumour
and non-tumour cells, and proportions of necrosis or mucin when
available. Manual TC% estimations by two pathologists were col-
lected for comparison but not used as ground truth.

Results: Among the 100 cases, both algorithms provided inter-
pretable results for over 90% of slides. The agreement between
algorithms was high, with a mean TC% difference of 1.54% and
a standard deviation of 5.71%. In contrast, inter-pathologist vari-
ability showed a mean TC% difference of 23.58% with a standard
deviation of 16.51%. The average TC% provided by the Al was
24.38% (SD: 17.62%). In contrast, the average TC% estimated by
the pathologists was 47.49% (SD: 26.23%), with wider discrepan-
cies observed in samples with low tumour cellularity, potentially
leading to overestimation risks.

Conclusion: These findings highlight the improved agreement and
objectivity of Al tools for TC% quantification. Their implementa-
tion may help reduce variability and support consistent sample triage
for molecular analysis. These tools are especially valuable for digital
pathology workflows and for molecular biology platforms. A follow-up
study is underway to extend this agreement analysis to other tumour

types.

PS-02-017

Predicting microsatellite instability in colorectal cancer H&E-
stained whole slide images with interpretable deep learning

W. Aswolinskiy', C. Aichmiiller!

'PAICON GmbH, Heidelberg, Germany

Background & Objectives: Microsatellite instability (MSI) is a
clinically relevant biomarker for colorectal cancer with an increas-
ing number of deep learning approaches using H&E staining for its
prediction. We developed an interpretable deep learning model to
predict MSI and investigated its performance in combination with
tissue type analysis to quantify the amount of tissue required for
accurate prediction and improve interpretability.

Methods: We used additive multiple instance learning (Add-MIL),
an approach that requires only slide-level labels for training and can
assign a probability to each patch (small image tile) of the whole
slide image, allowing efficient evaluation of each patch’s contribu-
tion to the prediction. For the approach, we used the foundational
model H-optimus-0 at 1 pm/px with 224x224 px patches. The train-
ing set consisted of 1401 colorectal slides (214 MSI) from TCGA
and CPTAC databases. Evaluation was performed on two external
cohorts with 250 (100 MSI) and 850 (87 MSI) resection slides,
respectively. To assess the tissue type, we used a publicly available
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segmentation model from the tia-toolbox to determine which patches
predominantly contained tumour.

Results: The model achieved an area under the receiver operating char-
acteristic (AUC) of 0.951 on the small and 0.909 on the large evalu-
ation dataset. When limited to tumour patches (comprising 24% and
28% in the small and large cohorts, respectively), the AUC decreased
slightly to 0.945 and 0.895. Using only the top 100 patches with the
highest MSI scores moderately decreased performance to AUCs of
0.937 and 0.886, respectively.

Conclusion: Add-MIL yielded high performance while allowing
greater insight into the results, especially when combined with tissue
segmentation. Our findings demonstrate that MSI status can be deter-
mined accurately even from a limited number of informative tissue
regions. Future work includes more fine-grained analyses and extend-
ing the evaluation to biopsies, where only a limited amount of material
is available.

PS-02-018

Fast tissue origin classification for quality control in digital pathol-
ogy with deep learning

W. Aswolinskiy', J. Wong!, M. Zapukhlyak!, C. Aichmiiller
TPAICON GmbH, Heidelberg, Germany

Background & Objectives: Digitalization of large histopathology
archives requires processing and validating millions of scanned whole
slide images in a limited amount of time. We aim to automatically
classify the tissue origin (organ) of H&E-stained slides within one
second to enable efficient quality control in digital pathology. Such
rapid classification can support the detection of mislabeled slides early
in the workflow.

Methods: We trained a deep learning model using thumbnails
(10241024 pixels) from 11,579 diagnostic images from TCGA and
5,045 from CPTAC. The images were categorized into 14 classes based
on the most common tissue types in TCGA: Bladder, Brain, Breast,
Colorectal, Kidney, Liver, Lung, Pancreas, Prostate, Skin, Stomach,
Thyroid gland, Uterus and Other (encompassing the remaining tissue
types). We used a ConvNeXt-Small architecture, pretrained on Ima-
geNet, and trained it using five-fold cross-validation with early stop-
ping. The resulting model ensemble was evaluated on two independent
external cohorts: a smaller cohort with 2,876 slides across five classes
(Colorectal, Kidney, Liver, Pancreas, Prostate) and a larger cohort with
7,773 slides across all 14 classes. For evaluation, we extracted the
thumbnail of the largest tissue component within each slide, identified
via contrast-based thresholding.

Results: The model achieved a balanced accuracy of 93.1% on the
5-class cohort and 78.1% on the full 14-class cohort. Notably, when
considering only the predictions with high confidence, 50% of the large
cohort could be classified with 90% balanced accuracy. The inference
time was approximately 60 milliseconds per slide using an RTX 3090
GPU.

Conclusion: Our deep learning approach demonstrates high classifica-
tion performance with very low inference time, indicating its potential
for real-time and cost-effective quality control in digital pathology.
Future work includes expanding to more tissue types and more detailed
evaluation on challenging cases such as metastases.

PS-02-019

Implementing an Al-assisted digital system in real-world practice:
the IMP diagnostics experience

C. Flemingl, R. Vieira', D. Montezuma'2, A. Monteiro!, A. Furtado’,
I. Macedo-Pinto'

'IMP Diagnostics, Porto, Portugal, 2Portuguese Oncology Institute of
Porto (IPO Porto), Porto Comprehensive Cancer Centre Raquel Seruca
(Porto.CCC), Cancer Biology & Epigenetics Group, Porto, Portugal
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Background & Objectives: Digital Pathology (DP) provides a signifi-
cant opportunity to optimize workflows but its integration into clinical
practice requires significant adjustments. We outline a strategic frame-
work for implementing the Genius™ Digital System (Hologic), an Al-
driven platform for cervical cancer screening, detailing the strategies
employed to address real-world challenges in a high-volume pathology
laboratory.

Methods: A redesigned workflow transitioned traditional analog cytol-
ogy to digital. Training occurred in two stages: an initial hands-on ses-
sion by Hologic, including case reviews and competency assessment,
followed by internal training, to reinforce new diagnostic protocols
and ensure staff proficiency (n=1300 cases; 8 participants). Routine
roll-out began in May 2024, with continuous monitoring and iterative
adjustments. A satisfaction survey (1-5) was conducted and workload
capacity was reassessed post-implementation. Descriptive statistical
analysis was performed (Microsoft®Excel®2019).

Results: IMP Diagnostics processes 90,000 gynaecologic cytology
exams annually, scanning 90% (liquid-based). Workflow modifica-
tions included batch registration (vs. continuous daily registration),
updating staining protocol, and using dedicated workstations. In
the internal training set, 22 additional cases of >LSIL were identi-
fied using the digital system (firstly interpreted as negative in the
traditional screening). Early challenges included delays in service
distribution due to unexpected increase in exam volume, initial learn-
ing curve, limitations from using three workstations, and hardware
issues. In response, staff schedules were revised and an extra work-
station and second scanner were added. Staff satisfaction surveys
showed high ratings for ease of navigation (4.8), diagnostic quality
(3.9), and overall system performance (4.1), demonstrating confi-
dence in the system. The digital platform allowed resident cytotech-
nicians to screen 2-3x more cases daily.

Conclusion: Our experience implementing an Al-assisted digital cytol-
ogy system offers valuable insights for laboratories transitioning to DP.
Our findings show improved efficiency and diagnostic accuracy. By
sharing our challenges and solutions, we provide a practical framework
for similar initiatives.

PS-02-020

Optimizing deep learning image analysis model training using
uncertainty metrics-guided selection of regions of interest in non-
small cell lung cancer

A. Shumilov', C. Gebbe', P. Wortmann', M. Rosati', Z. Kokaragac', H.
Hessel!, S. Haneder!, N. Triltsch!, O. Badmos', T. Wiestler!

! AstraZeneca Computational Pathology GmbH, Munich, Germany

Background & Objectives: Supervised deep learning models for
analysing immunohistochemically stained histology images require
high-quality annotated regions for training. However, manual selec-
tion of the regions of interest (ROIs) for annotation on histology slide
images is time-consuming and subjective. This study investigates the
use of uncertainty metrics to guide ROI selection, aiming to improve
model performance while reducing annotation efforts during model
development. We hypothesize that concentrating on annotating areas
where the model exhibits lower prediction confidence (i.e., regions of
high uncertainty) can improve training efficiency and model’s accuracy.
Methods: We applied an existing deep learning model (baseline model)
to 120 IHC-stained non-small cell lung cancer (NSCLC) slides. Based
on the model’s prediction errors, a pathologist selected and annotated
457 regions of interest (ROIs). Using Monte Carlo Dropout, we meas-
ured the model’s uncertainty and categorized these ROIs into four
groups (Q1-Q4), with Q1 representing regions of highest uncertainty.
New models were trained on different subsets of this training data:
all 457 ROIs, only the highest uncertainty ROIs (Q1), only the low-
est uncertainty ROIs (Q4), combined high-uncertainty ROIs (Q1 and
Q2), and combined low-uncertainty ROI groups (Q3 and Q4). We then

compared models’ performance on an independent test set of 198 ROIs
from 70 slides, annotated by three independent pathologists.
Results: Models trained on high-uncertainty ROIs (baseline
model+Q1, 115 ROIs) consistently outperformed those trained on
lower-uncertainty regions (baseline+Q4, 113 ROIs), demonstrating a
significant 12.1% improvement in predictive accuracy (F1 score 0.805
vs 0.774).

Conclusion: Uncertainty-guided ROI selection provides a promising
strategy to optimize computational pathology model training, improv-
ing performance and streamlining annotation workflows. Our results
suggest that incorporating uncertainty-based ROI selection enhances
model learning efficacy, potentially reducing the number of ROIs that
pathologists need to annotate for model development. Future work will
expand the application to additional datasets and evaluate its utility
beyond NSCLC.

PS-02-023

Al-assisted macroscopic assessment of lung resections: a pilot study
R. Margues], Y. Zhu?, A. Alsalemi?, S. Raza®, A. Azam'

YUniversity Hospitals Coventry & Warwickshire, Cellular Pathology,
Coventry, United Kingdom, *University of Warwick, Tissue Image
Analitics Centre, Coventry, United Kingdom

Background & Objectives: The recent implementation of the NHS
Lung Cancer Screening Program in the UK has resulted in a rise in
early-stage diagnoses, which has subsequently increased the workload
for histopathology departments and specimen complexity. Macro-
scopic assessment is a crucial yet time-consuming step in pathology,
that requires specialised expertise to accurately identify and sample
tumour areas. This study aims to develop and compare three Al-driven
algorithms for analysing macro photographs of lung specimens, provid-
ing automated detection, classification, and mapping of lung tumours.
Methods: A total of 184 macro photographs were collect from 117
lung resection specimens, which included both benign and malignant
cases. Each image was labelled with segmentation annotations to high-
light abnormal areas, such as non-neoplastic changes, benign neoplastic
lesions, and malignant neoplastic tumours. We developed, fine-tuned
and tested three deep learning segmentation models, including U-Net,
ConvNeXt V2 and Segment Anything Model (SAM), to identify abnor-
mal regions, comparing their performance in detecting lung lesions on
macro photographs.

Results: The fine-tuned SAM model achieved high accuracy in identi-
fying abnormal lung regions on macro-images (F1: 0.74; Dice: 0.75),
outperforming U-Net (F1: 0.17; Dice: 0.23) and ConvNeXt V2 (F1:
0.72; Dice: 0.62), indicating its potential to assist with accurate tumour
sampling.

Conclusion: The Segment Anything Model demonstrates promising
performance in the segmentation task, utilising data that reflects real-
world variability. These findings suggest that this Al tool can stream-
line macroscopic assessment of lung specimens, improving the con-
sistency in tumour sampling. Additionally, it can support pathologists
in managing increasing case volumes and assist in training new junior
doctors. Integrating Al into macroscopic analysis, may contribute to
faster, standardised specimen processing and improved diagnostic
workflows. Further validation on a larger dataset is essential to refine
its clinical applicability and integration into routine practice.

PS-02-024

Al-based automatic analysis of sputum smears stained Ziehl-
Neelsen used as screening tool for tuberculosis

S. Zurac', A.B. Witarto?, B. Ceachi**, C. Popp3, F.E. Sari’, N.
Putranto’ ,S. Pratama’, B.P. Octavianusé', L. Nichita!, J. Gerald Dcruz’,
C. Mogodici7, M. Cioplea3, L. Sticlaru!, M. Busca®, O. Stefan?, 1.
Tudor?, C. Dumitru’, P. Mustatea®, A. Bastian'
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YUniversity of Medicine and Pharmacy Carol Davila, Colentina Uni-
versity Hospital, Pathology, Bucharest, Romania, *Faculty of Medi-
cine and Health Sciences, Indonesia Defense University, Kawasan,
Medical Biodefense Research Centre, Sentul, Indonesia, >Colentina
University Hospital, Pathology, Bucharest, Romania, *National Uni-
versity of Science and Technology Politehnica Bucharest, Faculty of
Automatic Control and Computer Science, Bucharest, Romania, SFac-
ulty of Medicine and Health Sciences, Indonesia Defense University,
Medical Biodefense Research Centre, Sentul, Indonesia, °Badan Kesira
Gerindra, Pasar Minggu, Indonesia, 7Zaya Artificial Intelligence, Vol-
untari, Romania, 8University of Medicine and Pharmacy Carol Davila,
Surgery, Bucharest, Romania

Background & Objectives: Tuberculosis is the main cause of death
by infectious diseases world-wide. Mycobacterium tuberculosis can be
identified in sputum or tissue for positive diagnosis and in screening
programs especially in high incidence of tuberculosis regions.
Methods: Microscopic identification of Mycobacterium tuberculo-
sis in Ziehl-Neelsen (ZN)-stained sputum smears is extremely time
consuming, thus not entirely suitable for screening on a large number
of subjects. We previously presented an algorithm able of automatic
detection of Mycobacterium tuberculosis on tissue stained with ZN
with very good results (specificity of 100%, sensitivity of 95.65% and
accuracy of 98.33%).

We tested the performances of this algorithm on 1059 ZN-stained spu-
tum smears as a possible tool in screening. The slides were scanned with
automatic scanners Leica Aperio AT2 and GT450 40X scanning mode in
one plane without Z-stacked images. The results of the algorithm were
displayed as a heat-map of 32x32pixels patches in batches of different
levels of confidence with an increment of 5: (95-100], (90-95], etc. Each
patch could include one or more bacilli, either single or in clusters.
Results: The analysis of the positive patches reveals a good specificity
(86.84%) and 100% sensitivity for patches with level of confidence
over 90; the accuracy remains over 95% for all level of confidence over
80 except the class (95-100]. Problems with specificity (13.16% false
positive results) are caused by peculiarities of sputum smear appear-
ance (uneven thickness, dust contamination, lack of coverslip) but this
is expected in screening. Further training of the algorithm on sputum
smears will be perform to increase the specificity over 95%.
Conclusion: Even in its current form, our algorithm is suitable for
screening since its results show no false negative results; in this manner
the persons with highest risks to disseminate the infection are identified
and further diagnosed and treated

Funding: This research was partially funded by a grant of the Minis-
try of Research, Innovation and Digitization, CNCS-UEFISCDI, pro-
ject number PN-111-P4-PCE-2021-0546, within PNCDI III (no. PCE
109/2022)
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PS-03-001

Diagnosis of amyloidosis with minor salivary gland biopsy: case series
B. Kaliullayev', N. Vicente!, D. Ayquipa-Arréspide’, R.M. Penin', J.
Bosch-Schips', F. Gémez?, A. Pardo®, A.M. Rau?, M. Goma!
"Bellvitge University Hospital, Anatomic Pathology, Barcelona, Spain,
ZBellvitge University Hospital, Nephrology, Barcelona, Spain, *Hospi-
tal Universitario San Pedro, Nephrology, Logrofio, Spain

Background & Objectives: The minor salivary gland biopsy (MSGB)
is a sensitive and low-invasive method to diagnose amyloidosis.
Another advantage of MSGB is related to distinct distribution pat-
terns of amyloid deposits within the salivary gland in case of different
types of amyloidosis. The current study describes our experience of
diagnosing amyloidosis on the base of MSGB.
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Methods: Retrospective study of all MSGB with the clinical suspi-
cion of amyloidosis performed at our centre between 2023-2025. The
diagnosis of amyloidosis was based on histologic evaluation of H&E
MSGB slides and positivity for Congo red stain with the assessment of
amyloid distribution pattern. Immunohistochemical (IHC) subtyping
of amyloidosis was performed with antibodies against serum amyloid
A protein, transthyretin and kappa and lambda light chains.

Results: The study included MSGB from 32 patients whose median
age was 73 years old (range: 50-92). There was female predominance
(18/32, 56%). In 18 cases (56%), the diagnosis of amyloidosis was
confirmed; in 16 of them the amyloid was subtyped. AL amyloido-
sis was detected in 8 patients (53%), AA amyloidosis in 6 (40%) and
wild-type transthyretin amyloidosis (ATTR) in 1 (7%). Among patients
with AL amyloidosis, 6 had been previously diagnosed with mono-
clonal gammopathies. The underlying pathology in AA amyloidosis
was determined in 3 cases and included familial mediterranean fever,
chronic osteomyelitis and rheumatoid arthritis. One patient was diag-
nosed with AL and concurrent ATTR with MSGB and endomyocardial
biopsy, respectively. Histologically, both AL and AA amyloidoses had
a predominant basement membrane (BM) distribution pattern (94%)
with minor vascular and interstitial patterns. In the ATTR case, nodular
amyloid deposits were observed.

Conclusion: AL and AA amyloidoses were almost equally prevalent
in our series without traditionally described predominance of the for-
mer. Histologically, AL and AA amyloidoses were indistinguishable,
both demonstrating BM pattern that in our opinion can be overlooked
mimicking salivary gland atrophy.

PS-03-002

Evaluating tumour budding in laryngeal squamous cell carci-
nomas: a comprehensive study of the largest Indian cohort with
insights on prognostic implications and clinical outcome

A. Toshniwal', S. Mehta!, R. Shah!, P. Trivedi'

The Gujarat Cancer and Research Institute, Ahmedabad, India

Background & Objectives: Tumour budding(TB) is a promising
prognostic predictor in many carcinomas. Yet its utility and impor-
tance is underexplored in laryngeal squamous cell carcinoma (LSCC).
The objectives of this study were: (1) to assess TB (tumour bud-
ding score, maximum tumour budding/hpf, total tumour budding/10
hpf) in LSCCs; (2) to investigate its association with clinical and
histopathological parameters; and (3) to determine its prognostic
significance.

Methods: This study is the largest Indian study on LSCC, analysing 94
cases from total laryngectomy specimens over five years.

Results: The cohort comprised 85 men and 9 women, aged 38-76
years. Most tumours (63.82%) had transglottic involvement, with
73.4% being moderately differentiated. The majority were in pT4a
stage (71.27%). Nodal involvement was present in 45% of cases. Lym-
phovascular invasion (31.9%) and perineural invasion (38.29%) was
recorded. Tumour budding was high (>10 buds/hpf) in 9.5%, moder-
ate (5-9 buds/hpf) in 30.85%, and low (1-4 buds/hpf) in 59.57%. Sig-
nificant correlations were found with N stage (p <0.01), lymphovas-
cular invasion (p = 0.04), T stage (p = 0.02), perineural invasion (p
= 0.02), and lymphocytic stromal response (p = 0.02). These results
suggest that greater tumour budding is linked to more aggressive
cancer characteristics and worse prognosis.

Follow-up at six months was available for 66 patients, with 3 showing
recurrence within 6 months. Higher tumour budding showed significant
association with recurrence( p< 0.03).

Over a period of 8 to 20 months, 10 patients developed recurrence. Of
these, 6 had recurrence in the neck nodes, 2 at the operated site, and 2
at both the operated site and in the neck nodes. Additionally, 2 patients
later developed lung metastasis.
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Conclusion: As the largest Indian study on LSCC, this research high-
lights that tumour budding is an independent prognostic marker and
necessitates the need to standardize the assessment of TB in larynx.

PS-03-003

Gnathic metastases: a 10-year retrospective analysis of rare bone
and soft tissue malignant involvement

D. Proca', D. Doan', M. Jabbar', K. Firde', A. Tushir', R. Kuklani'
Temple University, Pathology, Philadelphia, USA

Background & Objectives: Metastases to the bone and soft tissues
of the jaws are extraordinarily rare, often signifying advanced-stage
cancer and a poor prognosis. This study investigates the clinicopatho-
logic features of 14 metastatic neoplasms involving the oral region and
diagnosed at our institution over a decade.

Methods: We searched EPIC and COPATH for all cases signed as
metastatic tumours in the past decade at Temple University. Inclusion
criteria consisted of the following:

(a) Archived cases from our institution, diagnosed between 2013 and
2023, with available haematoxylin and eosin (H&E) and immunobhis-
tochemical slides.

(b) Adequate documentation of clinicopathologic characteristics of jaw
metastases, along with a confirmed history of primary malignancy.
(c) Microscopic findings indicative of metastatic disease, regardless of
whether the primary site was identified.

Results: A total of 14 cases of oral metastases were identified, compris-
ing 4 cases (29%) in men and 10 cases (71%) in women, with a median
age of 69 years (range: 43—89 years).

® Anatomic location: 2 cases (14.2%) involved the oral soft tissues,
7 cases (50%) occurred in the posterior mandible, 3 cases (21.4%)
in the anterior mandible, and 2 cases (14.2%) in the maxilla.

e (Clinical associations: 4 cases (28.5%) were linked to extraction
sites, and 4 cases were initially misdiagnosed as pyogenic granu-
loma.

® Primary sites: The most common primary site was the breast (n =
5, 35.7%), followed by cases with an unknown primary origin (n =5,
35.7%). Other identified primary sites included kidney (n =1, 7.1%),
colon (n =1, 7.1%), lung (n = 1, 7.1%), and thyroid (n = 1, 7.1%).

Conclusion: Metastases in the jaws are exceedingly rare, representing
1% of tumours in this area. Greater awareness in the differential diag-
nosis is essential, as these lesions often mimic inflammatory, reactive,
or benign processes, and, sometimes, may represent the first clinical
manifestation of an occult malignancy.

PS-03-004

Mucin-rich salivary duct carcinoma: a distinct subtype or a new
entity? Insights from transcriptomic analysis

Z. Alsugairl, F. Descotes!, D. Pissaloux?, S. Paindavoine?, F. Tirode?,
J. Lopezl, P. Ceruse’, P. Philouse?, A. Champagnacz, E. Uro-Coste®,
A. Siegfried®, J. Bishop, N. Benzerdjeb'

!Groupment Hospitalier Lyon Sud, Lyon, France, “Centre Leon Berard,
Lyon, France, 3Hopital Croix Russe, Lyon, France, “Institut Univer-
sitaire du Cancer-Oncopole, Tolouse, France, 5University of Texas
Southwestern Medical Centre, Dallas, USA

Background & Objectives: Mucin-rich salivary duct carcinoma
(SDC) is a rare and poorly characterized subtype of SDC. Conven-
tional SDC shares molecular features with breast carcinoma, but the
transcriptomic profile of mucin-rich SDC remains unclear. Given its
distinct histopathological features, we aimed to explore the molecular
characteristics of mucin-rich SDC through transcriptomic analysis and
compare it with conventional SDC and pulmonary adenocarcinoma to
better understand its classification.

Methods: We analysed three cases of mucin-rich SDC diagnosed in the
parotid gland and palate. Immunohistochemistry (IHC) and molecu-
lar analysis, including next-generation sequencing (NGS), were per-
formed. Whole Exome RNA sequencing and targeted transcriptomic
profiling were conducted to assess gene expression patterns and clus-
tering among mucin-rich SDC in comparison to conventional SDC
and pulmonary adenocarcinoma. Hierarchical clustering analysis was
performed to determine molecular similarities.

Results: All three cases demonstrated positive expression of CK7
and HER2, with variable expression of additional markers such as
EMA and androgen receptors. Mutational analysis identified altera-
tions, including KRAS (G13D) and PIK3CA (H1047R), among others.
Transcriptomic profiling revealed that mucin-rich SDC cases clustered
with pulmonary adenocarcinomas rather than with conventional SDC
of the salivary glands. This molecular distinction suggests a different
oncogenic pathway and possible implications for classification.
Conclusion: Mucin-rich SDC exhibits a transcriptomic profile that is
more closely related to pulmonary adenocarcinoma than to conven-
tional SDC. These findings suggest that mucin-rich SDC may represent
a distinct molecular entity with potential diagnostic implications. Fur-
ther studies with larger cohorts are needed to validate these observa-
tions and refine the classification of mucin-rich SDC.

PS-03-005

Prognostic impact of immune phenotype in oral squamous cell
carcinoma

M. Hermanova', M. Herman?, J. Michalek?, R. Pink?, K. Kopecka?, J.
Zapletalova4, S. Hotarkova', M. Hendrychl, 7. Bednarik!

'Faculty of Medicine, Masaryk University and St. Anne’s University
Hospital Brno, First Department of Pathology, Brno, Czech Republic,
2Faculty of Medicine and Dentistry, Palacky University Olomouc and
University Hospital Olomouc, Department of Oral and Maxillofacial
Surgery, Olomouc, Czech Republic, *Faculty of Medicine and Den-
tistry, Palacky University Olomouc and University Hospital Olomouc,
Department of Clinical and Molecular Pathology, Olomouc, Czech
Republic, *Faculty of Medicine and Dentistry, Palacky University
Olomouc and University Hospital Olomouc, Department of Medical
Biophysics, Olomouc, Czech Republic

Background & Objectives: In oral squamous cell carcinoma (OSCC),
the current tumour-node-metastasis staging system fails to reliably
identify high-risk patients, and potential biomarkers improving the risk,
prognostic, and predictive stratification of OSCC are sought. Due to the
importance of the tumour immune microenvironment in the develop-
ment and progression of cancer, here we investigated the prognostic
impact of the immune phenotype in OSCC.

Methods: The study included 119 OSCC patients treated by curative
surgery. Densities of stromal and intra-tumoral tumour-infiltrating lym-
phocytes (TILs) were evaluated according to guidelines of the Interna-
tional Immune-Oncology Biomarker Working Group in haematoxylin
and eosin-stained slides. Based on the extent and spatial distribution
of TILs, the tumours were classified as immune-excluded, immune-
inflamed, and immune-desert, immune phenotypes were correlated
with clinicopathological parameters, and their prognostic significance
was investigated. Survival analyses for disease-free, disease-specific,
and overall survival were performed by the Kaplan-Meier method,
and the prognostic value of immune phenotypes was assessed by Cox
regression models.

Results: Immune-desert and immune-inflamed phenotypes signifi-
cantly correlated with lymph node metastasis, higher stage and grade,
infiltrative pattern of invasion, and perineural invasion. A significantly
higher incidence of local recurrence was demonstrated in patients
with immune-inflamed phenotype versus excluded-phenotype. In
Kaplan-Meier analysis, the most prevalent immune-excluded phe-
notype displayed significantly better disease-free, disease-specific,
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and overall survival, in contrast to shorter survival rates for immune-
desert and immune-inflamed OSCC. Cox regression analyses showed
an independent negative prognostic impact of both immune-desert and
immune-inflamed phenotypes compared to immune-excluded OSCC, in
all measured clinical endpoints including disease-free, disease-specific,
and overall survival.

Conclusion: Our findings support that the histological evaluation of
tumour immune phenotype might provide significant information on
OSCC hazard discrimination, prognostication, and treatment decisions.
The study identified the immune-desert and immune-inflamed OSCC
phenotypes associated with worse prognosis reflecting the lack of pre-
existing anti-tumour immunity or immunosuppressive tumour immune
microenvironment.

Funding: Supported by the Ministry of Health, Czech Republic — con-
ceptual development of research organization (FNOI, 00098892) and
the Internal Grant Agency of Masaryk Univerzity (MUNI/A/1621/2024)

PS-03-006

Liquid biopsy in saliva: MMP-2, MMP-9, and TIMP-2 as potential
biomarkers for oral squamous cell carcinoma

P.C. Castro Quiroga!, S.D. Cruz Romero', P.A. Baldion?, M. Baldion',
J. Hakim®, P.A. Rodriguez-Urrego'

!University Hospital Fundacion Santa Fe de Bogota, Pathology Depart-
ment, Bogot4, Colombia, “National University of Colombia, Oral
Health Department, Bogot4, Colombia, *University Hospital Funda-
cion Santa Fe de Bogota, Head and Neck Division, Bogota, Colombia

Background & Objectives: Oral squamous cell carcinoma (OSCC) is
a prevalent malignancy with a significant global burden. Early detec-
tion remains challenging. Matrix metalloproteinases (MMPs) and
their tissue inhibitors (TIMPs) are associated with tumour invasion
and metastasis. This study aimed to evaluate the diagnostic utility of
salivary MMP-2, MMP-9, and TIMP-2 as potential non-invasive bio-
markers for OSCC.

Methods: An observational cross-sectional study was conducted
including 60 patients with histologically confirmed OSCC and 30
age- and sex-matched controls from the HEADSpace/Interchange
Colombian cohort. Saliva and serum samples were collected to quan-
tify biomarker levels using ELISA. Generic MMP activity in saliva was
measured via fluorescence-based assays. Tissue microarrays were con-
structed from paraffin-embedded tumour blocks, and protein expression
was evaluated by immunohistochemistry (IHC).

Results: MMP-9 and MMP-2 concentrations were significantly ele-
vated in saliva from OSCC patients compared to controls (MMP-9:
936.47 ng/ml vs. 13.16 ng/ml; MMP-2: 79.93 ng/ml vs. 2.06 ng/ml;
both p<0.005). Serum analysis confirmed increased MMP-9 levels
(656.92 ng/ml). Salivary MMP activity was higher in the case group
(134.86 RFU +13.19) compared to controls (66.66 RFU +14.66;
p>0.05). IHC demonstrated significantly higher expression of MMP-
9, MMP-2, and TIMP-2 in tumour tissues than in normal mucosa
(p<0.005).

Salivary MMP-9 showed strong diagnostic performance (Sensitivity
= 0.817, 1-Specificity = 0.133), as did MMP-2 (Sensitivity = 0.717,
1-Specificity = 0.367). Among tissue markers, TIMP-2 demonstrated
the best performance (Sensitivity = 1.00, 1-Specificity = 0.00).
Conclusion: Salivary concentrations of MMP-2 and MMP-9 are sig-
nificantly increased in OSCC patients, supporting their use as potential
diagnostic biomarkers. These findings were consistent with serum lev-
els, MMP activity, and IHC expression. Further studies are warranted
to assess the prognostic value of these biomarkers in relation to recur-
rence, metastasis, and patient survival.
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MTAP loss correlates with favourable prognosis in HPV-independ-
ent, p16-negative oropharyngeal squamous cell carcinoma

H. Yamamoto', H. Hara'2, R. Kugaz, T. Yamamoto?, M. Taniguchiz,
T. Manako?, Y. Oda?

!Okayama University, Pathology and Oncology, Okayama, Japan,
2Kyushu University, Anatomic Pathology, Fukuoka, Japan

Background & Objectives: HPV-independent oropharyngeal squa-
mous cell carcinoma (OPSCC) is an aggressive cancer, but molecular
prognostic stratification has not been established. Deletion of CDKN2A
(encoding pl6) is a common genetic event in HPV-independent
OPSCC. Homozygous deletion of CDKN2A is recognized as a poor
prognostic factor in various tumours such as gliomas, and MTAP
immunostaining serves as a surrogate marker for it. In addition, since
MTAP is related to the methionine salvage pathway, various cancer cell
lines with MTAP deletion are reported to exhibit increased sensitivity to
the pyrimidine analog 5-fluorouracil (5-FU). In this study, we aimed to
clarify the prognostic impact of expressions and homozygous deletions
of CDKN2A (p16) and MTAP in OPSCC.

Methods: We examined CDKN2A (p16) and MTAP in 177 cases of
OPSCC (106 HPV-positive, 71 HPV-negative), using immunohisto-
chemistry (IHC) and fluorescence in situ hybridization (FISH).
Results: MTAP loss by IHC was observed in 25.3% (16/63) of HPV-
negative/pl6-negative OPSCCs, and FISH confirmed the homozygous
deletions of both CDKN2A and MTAP. All HPV-negative/p16-positive
OPSCCs (n=8) and HPV-positive OPSCCs (n=106) did not show
MTAP deficiency. The prognosis of HPV-negative/MTAP loss group
(n=16) was significantly better than that of HPV-negative/MTAP-
retained group (n=47), and was as favourable as HPV-positive group
(n=106). Moreover, a similar trend was confirmed in HPV-negative
OPSCC patients treated with pyrimidine-based chemotherapy (n=46).

Conclusion: These findings suggest that MTAP deficiency is closely
associated with homozygous deletions of CDKN2A and MTAP in
HPV-negative/p16-negative OPSCC. Furthermore, MTAP loss may
be a favourable prognostic factor in HPV-negative OPSCC and this
paradoxical phenomenon might be explained by the enhanced treatment
efficacy to chemotherapy with pyrimidine analogs.

PS-03-009

Clinicopathological spectrum of salivary gland myoepithelial car-
cinoma of the head and neck region

A.Hange', M. Bal', S. Rane!, N. Mittal', U. Sakhadeo!, A. Patil', K.
Kante'

!Tata Memorial Centre, Department of Pathology, Mumbai, India

Background & Objectives: Myoepithelial carcinoma (MECA) is a
rare salivary gland tumour accounting for 0.1-0.45% of salivary gland
neoplasms. MECA often arises from pleomorphic adenomas and exhib-
its aggressive behaviour with high recurrence and metastasis rates.
Diagnosing MECA is challenging due to its histological overlap with
benign and other malignant tumours.

This study aims to evaluate clinical and histological features and immu-
nohistochemical profile of MECA, distinguish de novo cases from
those arising in pleomorphic adenomas.

Methods: MECA cases of the head and neck region diagnosed at
our institute from January 2014 to December 2023 were retrieved
and reviewed. Clinical details were obtained from electronic medical
records.

Results: A total of 58 cases (36 males, 22 females; M:F = 1.6:1) were
analysed, with age range 14-80 years (mean 52.2 and median 51 years).
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Minor salivary glands were more commonly involved as compared to
major salivary glands (1.3:1), although the parotid gland was the most
frequent site (34.5%). Tumours displayed lobulated and expansile inva-
sion patterns Diverse cell morphologies were noted, predominantly
epithelioid, followed by plasmacytoid, clear cell and spindle cell mor-
phology, in a myxoid and/or hyalinised stroma. Architectural patterns
included solid, nested, cord-like, and trabecular, with 63.8% showing
a combination of these patterns.

Pre-existing pleomorphic adenoma was found in 24.1% of cases (8 in
major and 6 in minor salivary glands). Immunohistochemistry con-
firmed myoepithelial differentiation, with SOX10 (86.4% cases) and
S100 (87.8% cases) as reliable markers. Poorer recurrence-free survival
(RFS) was linked to presence of necrosis (p = 0.002), invasive growth
patterns (p = 0.023), mitotic index >4/10 HPFs (p = 0.028), and Mibl
proliferation index >6% (p = 0.05).

Conclusion: This is the largest series of MECA of head and neck
region in Indian continent. Our study shows that presence of necrosis,
infiltrative invasion, and high Mib1 proliferation are key predictors of
poor outcomes in MECA.

PS-03-010

Superselective intra-arterial chemotherapy for p16+ oropharyn-
geal cancer: long-term outcomes

A_Filin', I. Moshurov*3, M. Olshansky>?, S. Stikina®?, V. Shishkina®,
E. Pershin®, A. Fedortsov®

"Voronezh State Medical University, Department of Pathological
Anatomy, Voronezh, Russia, 2Voronezh Regional Clinical Oncology
Centre, Voronezh, Russia, *Voronezh State Medical University, Depart-
ment of Oncology, Voronezh, Russia, “Voronezh State Medical Univer-
sity, Department of Histology, Voronezh, Russia, >Voronezh Regional
Pathological Bureau, Voronezh, Russia

Background & Objectives: Despite being accessible for visual
examination, the incidence of oropharyngeal cancer continues to rise.
Improving treatment efficacy for these patients remains a critical chal-
lenge. The aim of this study was to analyse long-term outcomes in
patients with oropharyngeal cancer p16+ treated selective intra-arterial
chemotherapy and chemoembolization in combination 3D conformal
radiation therapy (RT).

Methods: The study included patients with stage III (T1-3NO-1MO)
and IVa (T2-4N1-3M0) p16+ squamous cell carcinoma. The exclu-
sion criterion was the presence of distant metastases. Patients were
divided into two groups: I comprised 28 patients stage III- 9; IVa
— 19. Treatment protocol for Group I involved superselective vol-
ume-controlled intra-arterial chemotherapy (SIAC) using an original
modified PF regimen. Intra-arterial infusion of cisplatin (100 mg/m?)
and 5-fluorouracil (250 mg/m?). Supplemented with daily intravenous
5-fluorouracil (750 mg/m?). Infusion duration: 45-60 minutes. Final:
intratumoral vessel injection of cisplatin concentrate (10 mL). After
SIAC in parallel RT is performed daily (70 Gy/35 fr). SIAC was
repeated every 21 days (3—4 cycles). Group II included 28 patients:
stage III- 16; IVa— 12. Treatment: PF regimen in parallel RT is per-
formed daily (70 Gy/35 fr).

Results: The technical success - 100%. In Group I positive tumour
response was observed 24 hours after SIAC. Overall response rate
100% in Group I (SSIAC + chemoradiotherapy); 72% in Group II (PF
+ RT) (p < 0.01). No statistically significant difference in adverse
events was observed between the two groups. Median survival 25
months in Group II; 81% survival rate in I at 25 months (p < 0.01).
7-year survival: 58% - Group I; 36% - II.

Conclusion: This study demonstrates a significant improvement in
7-year survival for patients with pl6+ oropharyngeal cancer when
SIAC is incorporated into the chemoradiotherapy regimen. SIAC

technique proved highly effective, with superior long-term outcomes
compared to PF.

PS-03-011

Incidental thyroid carcinoma: assessing prevalence and subtype
reporting practices at an Irish tertiary hospital

I Byrne1’2'3, E. O’Regan"2'4, R. O’Connor?*

ISt James’s Hospital, Department of Histopathology, Dublin, Ireland,
Trinity St James’s Cancer Institute, Dublin, Ireland, *Trinity College
Dublin, School of Medicine, Dublin, Ireland, “Dublin Dental University
Hospital, Division of Oral & Maxillofacial Surgery, Dublin, Ireland

Background & Objectives: Incidental thyroid carcinoma (ITC) can be
diagnosed postoperatively in thyroid specimens removed for benign con-
ditions, where preoperative imaging and cytology are benign or indeter-
minate. This audit assesses the prevalence, histopathological features,
and subtype reporting practices of ITC against the Royal College of
Pathologists (RCPath) Thyroid Cancer Reporting Dataset (2023).
Methods: All thyroidectomy specimens (2020-2024) were identified
using SNOMED coding. Demographic and histopathological data were
collected from electronic patient records and crosschecked with labo-
ratory reporting databases. ITC case data was reviewed, focusing on
tumour prevalence, histological subtype reporting, and pathological
staging compliance with RCPath (2023) guidelines.

Results: ITC was identified in 7% (n=47) of 666 thyroidectomy
specimens. Patients had a mean age of 52.4 years, and 74.5% were
female. The predominant indications for surgery were thyroid nod-
ules (45%) and symptomatic goitre (38%). Tumours were predomi-
nantly small, with a mean size of 6mm (range 0.2-45mm). AJCC
staging revealed the majority of cases were pT1la (85%), followed by
pT1b (8%) and pT3a (5%). The most frequent histological subtypes
were classic PTC (32%) and follicular PTC (30%). Initially, 32%
(n=15) of cases lacked documented PTC subtype. Following intro-
duction of RCPath (2023) guidelines — which recommends replacing
the term “papillary microcarcinoma” in favour of PTC and explicit
subtyping — only 8% (n=4) did not have subtype documented. High-
grade features and lymphovascular invasion were rare, observed in
just 2% and 4% of cases respectively.

Conclusion: This audit demonstrates a notable prevalence (7%) of ITC
in patients undergoing thyroidectomy for benign conditions. Imple-
mentation of RCPath (2023) guidelines significantly improved subtype
reporting compliance. Future steps include periodic re-audits, extend-
ing the audit timeframe, and assessing ITC prevalence and clinical
outcomes in an Irish population through a retrospective cohort study.

PS-03-012

Optimizing intraoperative frozen section diagnosis in laryngeal
surgery: navigating the challenge of small specimen size in voice
preservation

K. Viswanathan', K. Maglioccal, A. Law?

"Emory University Hospital Midtown, Pathology and Laboratory Medi-
cine, Atlanta, USA, 2Emory University Hospital Midtown, Otolaryn-
gology, Atlanta, USA

Background & Objectives: Intraoperative consultation (frozen sec-
tions, FS) is essential in guiding surgical management of laryngeal
lesions. In voice-preservation surgeries, where biopsies are small, data
on FS performance and diagnostic discordance are limited. This study
reviews our institutional experience to assess diagnostic accuracy and
identify causes of discordance in small biopsy specimens from voice-
preserving procedures.

Methods: We reviewed pathology archives for FS specimens obtained
by laryngologists between October 2022 and February 2025. Of 83
FS samples from 63 patients, 10 were excluded (7 extralaryngeal, 3
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missing slides). Concordance was defined as a perfect FS-to-permanent
diagnosis match; any upgrade or downgrade (e.g., dysplasia to carci-
noma) was considered discordant. Causes of discordance were catego-
rized as block sampling error, interpretative differences, contextual
discordance, or ancillary testing needs. Clinical and demographic data
were collected.

Results: Among 76 FS samples, the primary purpose was diagnosis
(82.9%) or margin assessment (17.1%). Most biopsies (72.3%) meas-
ured <0.4 cm, with a median of 0.3 cm and two fragments per sample.
Concordance between FS and final diagnoses was 65.8%. Upgrades and
downgrades occurred in 25.0% and 5.3% of cases, respectively. Dis-
cordance was attributed to combined sampling and contextual issues
(30.4%), sampling alone (21.7%), interpretative differences (17.4%),
contextual discordance alone (13.0%), ancillary testing (13.0%), and
contextual issues with ancillary needs (4.3%). FS sensitivity and speci-
ficity for neoplasm or dysplasia were 80%, with positive and negative
predictive values of 95.2% and 44.4%.

Conclusion: FS remains a valuable tool in voice-preserving surgery,
with high positive predictive value and low interpretative error. How-
ever, small biopsy size challenges diagnostic certainty. Block sam-
pling—linked to over half of discordant cases—may reflect efforts
to preserve tissue for permanent sections. Improved communication
between surgeons and pathologists is key to balancing diagnostic accu-
racy with voice preservation.

PS-03-013

The role of glucose transporter type 1 expression in the pathogen-
esis of oral cancer

L Maffei', G. Tonini Peterle?, 1. Bittencourt do Valle’, B. Castelari
Bissoli*, P. Fernandes Pansini?, C. Batista Daniel?, J. Graca Sant’Anna?,
J. Lenzi’, R. Mai Rocha’, E. Duccini de Souza’®, J. Roberto Vasconcelos
de Podest4’, S. Ventorin von Zeidler®

'Federal University of Espirito Santo, Dental Sciences Post-Graduation
Program, Vitéria, Brazil, 2Federal University of Espirito Santo, Bio-
technology Post-Graduation Program, Vitéria, Brazil, *Federal Uni-
versity of Espirito Santo, Department of Pathology, Health Science
Centre, Vitéria, Brazil, “Federal University of Espirito Santo, Faculty
of Dentistry, Vitdria, Brazil, 3Santa Rita de Cassia Hospital, Head and
Neck Surgery Sector, Vitdria, Brazil

Background & Objectives: The upregulation of hypoxia-associated
genes, such as glucose transporter type 1 (GLUT-1), plays a key role
in the pathogenesis of Oral Squamous Cell Carcinoma (OSCC), with
increased expression correlating with greater tumour aggressiveness.
This study aims to evaluate the gene expression profile of GLUT-1
in OSCC and correlate its expression patterns with the clinical and
pathological data of affected individuals.

Methods: Fresh OSCC samples (n=36) and healthy gingival tissue
(control samples) were collected from oncology referral hospitals
in Espirito Santo, Brazil. Real-time reverse transcription-quantita-
tive polymerase chain reaction (RT-qPCR) was performed to assess
GLUT-1 gene expression. Total RNA was extracted, treated, and syn-
thesized into cDNA for RT-qPCR analysis using SYBR green dye.
Clinical and pathological data were obtained from histopathologi-
cal reports and medical records. GLUT-1 expression levels and their
correlation with the clinicopathological profile were analysed using
Student’s t-test. Gene expression was assessed using the comparative
method (2°22€T). This study was approved by the Research Ethics
Committee of the Integrated Health Care Centre, Vitdria-ES (Pro-
cess No. 318/2011) and by the National Research Ethics Commission
(Approval No. 681/2011).

Results: GLUT-1 mRNA expression showed a 38.89% increase in
OSCC samples compared to healthy gingival control tissues. Moreover,
significantly higher GLUT-1 expression was observed in early-stage
OSCC (I/IT) compared to advanced stages (III/IV) (p < 0.05).
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Conclusion: These findings highlight the potential of GLUT-1 as a
biomarker for early OSCC lesions, suggesting its possible use for early
diagnosis. Further research is urgently needed to validate these findings
and explore additional clinical implications.

PS-03-014

Prognostic value of tumour-infiltrating lymphocytes and the
expression of PLK1 in oral squamous cell carcinoma

L. Maffei', T. Coeli Dias Damasceno?, C. Batista Daniel?, L. Bittencourt
do Valle3, P. Marinho de Abreu?, J.R. Vasconcelos de Podesta®, S.
Ventorin von Zeidler®

!Federal University of Espirito Santo, Dental Sciences Post-Graduation
Program, Vitéria, Brazil, 2Federal University of Espirito Santo, Bio-
technology Post-Graduation Program, Vitéria, Brazil, *Federal Uni-
versity of Espirito Santo, Department of Pathology, Health Science
Centre, Vitéria, Brazil, “Santa Rita de Cassia Hospital, Head and Neck
Surgery Sector, Vitoria, Brazil

Background & Objectives: Oral squamous cell carcinoma (OSCC)
patients display heterogeneous clinical behaviour and are often diag-
nosed at advanced stages, leading to a worse prognosis. Therefore,
analysing the dynamics among immune response through the assess-
ment of tumour-infiltrating lymphocytes (TIL) and tumour progression,
evaluated by the biomarker Polo-like kinase 1 (PLK1), can serve as
essential tools for aiding in the recurrence and prognosis of the dis-
ease. This study aims to evaluate TIL and PLK1 expression profile and
their association with the clinical and pathological features of OSCC
patients.

Methods: TIL was analysed in haematoxylin and eosin staining
according to Marsh et al. (2011). PLK1 expression by immunohis-
tochemistry was evaluated in 109 paraffinized tissue samples repre-
sentative of adjacent epithelium, dysplasia and OSCC. PLK1 gene
expression was analysed by qRT-PCR in frozen tumour fragments
(n=21) and serum samples (n=30), being 17, before treatment ini-
tiation and 13, after treatment. Clinical and pathological data were
obtained from histopathological reports and medical records. The
Chi-Square and Fisher’s Exact tests were used to establish an asso-
ciation between the clinicopathological profile with TIL density and
PLK1 expression.

Results: Low TIL density was associated with larger tumours (T3/
T4) (p = 0.001) and advanced stages (III/IV) (p = 0.011), while high
TIL density correlated with smaller tumours (T1/T2) (p = 0.001) and
early stages (I/I1) (p = 0.01). The analysis of PLK1 expression in
the segments showed a correlation between the adjacent epithelium
pairs and the dysplasia and tumour regions (p<0.001). High PLK1
expression was associated (p<0.001) with the variables T3/4 tumour
size, lymph node metastasis and stage II1I/IV.

Conclusion: These findings suggest that TIL density and PLK1 expres-
sion may serve as valuable biomarkers for understanding tumour devel-
opment and progression in OSCC.

PS-03-016

Parameters associated with lymph node metastasis in papillary
thyroid carcinoma

H. Maaroufi', F. Khanchel', I. Helal', D. Chiboub?, R. Hedhili', E.
Ben Brahim!, R. Jouini!, A. Chadli!

"Habib Thameur Hospital, Department of Pathology, Tunis, Tunisia,
2Habib Thameur Hospital, Department of Otorhinolaryngology, Tunis,
Tunisia

Background & Objectives: Papillary thyroid carcinoma (PTC) is
the most common type of thyroid cancer. Among patients with PTC
30 to 80% develop lymph node metastasis, prompting the routine
practice of prophylactic lymph node dissection. Factors associated
with the development of lymph node metastases (LNM) remain
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poorly understood. The aim of this study was to identify the asso-
ciation between demographic and pathological factors and the occur-
rence of lymph node metastases in PTC.

Methods: This was a descriptive and retrospective study focused on
cases of PTC patients operated in the otolaryngology department of
the Habib Thameur hospital and whose resection specimens were
analysed in the pathology department of the same hospital between
2020 and 2024. Pathology reports were reviewed for clinical and
histological data.

Results: A total of 179 cases were included. The mean age of
patients was 48.3 years [12-87], and the sex ratio was 0.22. Tumour
size more than 1 cm was seen in 92 patients (51.4%). LNM were
identified in 50 cases (27.9%). Male gender, Age<40, bilaterality,
multifocality, the presence of vascular invasion and extrathyroidal
extension of the tumour were statistically significantly associated
with LNM (all p<0.05). A tumour size over 1 cm was not statistically
significantly associated with LNM. In multiple logistic regression
analysis, only the presence of vascular invasion was identified as an
independent risk factor for LNM (OR 32, p=0.02).

Conclusion: Male gender, age < 40 years, bilaterality, vascular inva-
sion and the existence of extrathyroidal invasion are features asso-
ciated with a high risk of lymph node metastasis in PTC. Vascular
invasion was found to be an independent risk factor for LNM in PTC.
Further studies on larger samples are necessary to identify additional
factors that may contribute to predicting LNM in these patients.
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A mass spectrometry pipeline for amyloid typing in Belgium

A. Vandendriessche!?, D. Van Haver?, S. Dufour?, M. Van der
Linden®!, 1. Kaya”, J. Van Dorpe“, F. Impensz'l, S. Devos®!, A.
Dendooven®'#

1Ghent University, Ghent, Belgium, 2VIB-UGent Centre for Medical
Biotechnology, Ghent, Belgium, 3Ghent University Hospital, Ghent,
Belgium, *Antwerp University, Antwerp, Belgium

Background & Objectives: Accurate typing of amyloidosis deposits
is crucial for patient management. Immunohistochemistry remains the
standard method but lacks specificity. We present a diagnostic pipeline
integrating laser capture microdissection (LCM) of amyloid with liquid
chromatography-tandem mass spectrometry (LC-MS/MS). The work-
flow is being validated by extensive retrospective analysis of amyloid-
containing tissue.

Methods: Sixty archived myocardial biopsies, 83 renal biopsies and
100 samples from various other organs were analysed. Amyloid-rich
regions were identified on Congo red-stained slides after which LCM
was performed. Approximately 60,000 pm? of amyloid was collected
per sample into Eppendorf tubes. Protein extraction occurred in a buffer
containing 5% sodium dodecyl sulfate (SDS), along with ultrasonica-
tion and heat incubation to reverse formaldehyde crosslinks. Proteins
were purified using S-trap columns, digested with trypsin, and peptides
were analysed using a sensitive timsTOF SCP mass spectrometer using
data-independent acquisition (DIA). Proteins were identified from the
mass spectral data using DIA-NN software. A custom-built software
tool is used to generate reports, integrating protein abundance calcula-
tions and visualizations in R.

Results: On samples that could be typed by immunohistochemistry, the
concordance rate with MS-based typing was 87%, in line with litera-
ture. Importantly, our pipeline allows to type an additional number of
patients that could not be typed through immunohistochemistry. Ongo-
ing intra- and inter-run assessments are used to optimize reproduc-
ibility. Collaborations across Europe are set up for external validation
of the pipeline. Turnaround time is around two months, with ongoing
efforts to streamline processing for faster clinical applicability.

Conclusion: Our MS-based pipeline has clear potential for diagnostic
use when immunohistochemistry is inconclusive, providing precise
amyloid typing via LCM and LC-MS/MS analysis. Further validation
and optimization will enhance diagnostic accuracy and reduce turna-
round time to meet clinical demands. Our goal is to implement this
workflow as a routine diagnostic service in Belgium.

Funding: VIB-Grand Challenges GC04-C04

PS-04-002

First results of liquid biopsy analysis with OncomineTM Precision
Assay GX pan

A.Malyi', H. Engi', L. Bathory-Fiilop!, E. Tth'

National Institute of Oncology, Department of Surgical and Molecular
Pathology, Budapest, Hungary

Background & Objectives: Tissue biopsy is considered the conven-
tional source for molecular pathological analysis. However, there may
be barriers to obtaining a tissue sample, such as inaccessible tissue
due to the significant procedural risk associated with biopsy, mak-
ing it less suitable for continuous monitoring of disease progression.
Liquid biopsy, circulating cell free/ tumour nucleic acid, as it contains
the tumour-specific mutations, offers a potent solution for detection of
resistance mutations and follow up of the patients.

Methods: The Genexus Purification System was used to isolate total
cell free nucleic acid from 124 liquid biopsy samples of 122 patients
and quantification was completed with the onboard quantitation assay
and sequenced on the GenexusTM Integrated Sequencer using Oncomi-
neTM Precision Assay GX panel. This panel covers 78 variants across
50 key genes.

Results: Based on histological or clinical data our patient cohort was
grouped into 4 categories lung (n=98), colorectal (n=11), breast (n=9)
and other (n=2). Six cases had no prior histological diagnosis. In 40%
of the samples we did not find any clinically relevant mutation. In 39
samples we found clinically relevant EGFR mutations, in 13 samples
KRAS, in 3 samples NRAS and in 8 samples BRAF mutation. In 5
breast cancer samples we found ESR1 resistance mutation and in 2
samples targetable AKT1 mutation. In one sample RET mutation, in
one sample HER2 mutation and in one sample BRAF-MKRNI1 fusion
was detected. In a patient’s two samples, after previous ALK positive
lung adenocarcinoma, ALK resistancy mutation was observed.
Conclusion: Liquid biopsyis gaining ground in the routine diagnostics.
Compared to standard tissue based examination it’s less invasive and
easy to repeat. The available settings today based on liquid biopsy
are screening for minimal residual disease after surgery, monitoring
tumour recurrence and therapy efficacy and based on our results effec-
tively detecting tumour-specific mutations.

PS-04-003

Breast cancer characterization via LA-REIMS: exploring a novel
mass spectrometry-based diagnostic approach

Z. Karancsi', A.D. Marton*?, G.S. Horkovics-Kovats*, B.A. Dedk’,
A.M. T6kés!, T. Karancsi®

!Semmelweis University, Department of Pathology, Forensic and Insur-
ance Medicine, Budapest, Hungary, >Budapest University of Technol-
ogy and Economics, Department of Chemical and Environmental
Process Engineering, Budapest, Hungary, >Ambimass Kft., Budapest,
Hungary, “University of Regensburg, Depatment for Multimodal Imag-
ing of Intracellular Communication, Regensburg, Germany

Background & Objectives: This study evaluates the feasibility of
Laser-Assisted Rapid Evaporation Ionization Mass Spectrometry (LA-
REIMS) for distinguishing breast cancer subtypes and normal tissue
based on lipidomic signatures. While mass spectrometry (MS) with
chromatography is the gold standard for lipid metabolism analysis,
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LA-REIMS enables real-time lipidomic profiling, potentially support-
ing intraoperative decision-making. By integrating spatial data, LA-
REIMS findings can be directly compared with H&E-stained slides,
linking molecular signatures to histopathology.

Methods: Frozen tissue from 41 breast cancer cases, 34 normal tis-
sues, and five benign tumours was analysed. All patients underwent
primary surgery at Semmelweis University. Histological subtypes
included 28 no special type (NST), five invasive lobular carcinoma
(ILC), and eight others. Molecular subtypes comprised 10 Luminal
A, 15 Luminal B1, 2 Luminal B2, 4 HER2, and 9 TNBC. Tissue
slices (10-20 pm) were analysed with LA-REIMS at 75 pm resolu-
tion, and data were processed using linear discriminant analysis and
cross-validation.

Results: Through multistep optimization, the laser focal length was set at
36.7 mm. Preliminary analysis of 20 cancer cases (25,064 scans) and 16
normal samples (7,312 scans) demonstrated 87.88% accuracy excluding
outliers and 87.57% including outliers in distinguishing tumours from
normal tissue. To differentiate ER-positive (12 cases) and ER-negative
(8 cases) tumours, we analysed 13,663 scans (ER-positive) and 11,401
scans (ER-negative), achieving 75.76% accuracy excluding outliers and
73.93% including outliers. Finally, we differentiated grade 3 tumours (14
cases, 5,976 spectra) from grade 1 and 2 cases (6 cases, 23,563 spectra)
with 76.60% accuracy excluding outliers and 68.82% including outliers.
Conclusion: Our preliminary findings show promising results, sug-
gesting that LA-REIMS could aid real-time tumour classification
and molecular subtyping. We aim to expand our dataset, improving
accuracy across molecular subtypes and identifying key differentiation
markers. Final results may contribute to biomarker discovery, enhanc-
ing personalized treatment, risk stratification, and intraoperative deci-
sion-making in breast cancer management.

PS-04-004

Somatic BRCA1/2 mutation analysis in breast cancer patients

Z. Palinkas', P. Székely', A. Simon!, E. Papp', H. Butz?, E. Téth'
'National Institute of Oncology, Department of Surgical and Molecu-
lar Pathology, Budapest, Hungary, National Institute of Oncology,
Department of Molecular Genetics, Budapest, Hungary

Background & Objectives: BRCA1/2 germline mutations are well-
documented in breast cancer, present in approximately 5-10% of
cases, and serve as predictive mutation for PARP inhibitor therapy.
We performed a large number of somatic BRCA tests at our Institute,
which provided valuable information about the distribution of somatic
BRCA mutations among different breast tumour subtypes and the ratio
of somatic to germline mutations.

Methods: We analysed 805 breast cancer patients from 2019 to 2024
at the National Institute of Oncology. Tumours were classified into
intrinsic subtypes based on immunohistochemical studies. DNA
extraction was performed using the Maxwell RSC system, tumour cell
content was above 10% in every case. Next-generation sequencing
(NGS) assays, including the Oncomine BRCA Research Assay and
the Oncomine Comprehensive Assay v3 (Thermo Fisher), were used
for somatic BRCA mutation analysis. Germline data were obtained
from the Department of Molecular Genetics, where genetic analysis
was performed using the Illumina TruSeq Hereditary Cancer Panel.
Results: Among the intrinsic subtypes, 36% were triple-negative,
32% Luminal A, 29% Luminal B, and 3% HER2-enriched. Somatic
BRCA1/2 testing in 805 patients revealed 115 (14%) pathogenic vari-
ants and 8 variants of unknown significance. Mutations comprised
50.4% BRCALI and 48.7% BRCA?2 alterations, with one case exhibiting
mutations in both genes. Germline testing was available in 92 patients,
within 39 pathogenic variants were identified. Germline mutations
were more likely to occur at somatic allele frequencies above 50%.
The triple-negative subtype exhibited the highest frequency of both
somatic and germline mutations.
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Conclusion: Our studies have enabled the identification of patients
for whom germline BRCA1/2 mutation analysis is indicated. Ongo-
ing research suggests that patients with somatic BRCA1/2 mutations
may soon be eligible for PARP inhibitor treatment. Our data show
that somatic BRCA mutations occur 3.5 times more frequently than
germline mutations.

PS-04-005
Comparison of molecular alterations in uterine endometrioid car-
cinomas and serous carcinomas: an in-silico study

'Dokuz Eyliil University Institute of Health Sciences, Molecular
Pathology, Izmir, Turkey, ?Karadeniz Technical University Faculty of
Medicine, Pathology, Trabzon, Turkey

Background & Objectives: Uterine serous carcinomas exhibited
frequent 7P53 mutations, extensive copy number alterations, mini-
mal DNA methylation changes. In contrast, most uterine endome-
trioid carcinomas exhibited frequent mutations in PTEN, CTNNBI,
PIK3CA, ARIDIA and KRAS, minimal copy number alterations or
TP53 mutations.

Methods: Genomic alterations, mRNA expressions, protein expres-
sions and DNA methylation in uterine endometriod carcinoma (n=399)
and uterine serous carcinoma (n=109) in the Uterine Corpus Endo-
metrial Carcinoma (TCGA, PanCancer Atlas) data set were compared
from Cbioportal, open access, public genomic bioinformatics database
(https://www.cbioportal.org). In the comparison, p<0.05 and g<0.05
were considered statistically significant.

Results: The most common mutations in endometrioid carcinomas
were PTEN (82%), ARID1A (54.4%), PIK3CA (53.6%), TTN (43.8%),
PIK3R1 (36.3%), CTNNBI (33.5%), KMT2D (32%), CTCF (31.4%),
MUCI6 (31.2%), RYR2 (28.4%), while TP53 (88%), PPP2RIA (37%),
PIK3CA (37%), FBXW7 (24.1%), TTN (23.1%), ARHGAP35 (18.5%),
CHD4 (17.6%), CSMD3 (13%), FLG (13%), MUC16 (13%) in serous
carcinomas. Among these genes, TP53, PTEN, ARIDIA, PIK3RI,
CTNNBI, CTCF, PPP2RIA, TTN, and RYR2 mutations were signifi-
cantly different between the two groups (p<0.05, ¢<0.05). SRARP,
LINCO2418, ELAPORI, ERMN, and TFF3 mRNA expressions were
the highest significance in endometrioid carcinomas, whereas WNT7A,
LICAM, SLC6A12, FIGNL2 mRNA expressions were the highest sig-
nificance in serous carcinomas (p<0.05, g<0.05). DNA methylation
levels of DOKS5, ADARB2, SYT6, KCNB2, and PRKCDBP were the
highest significance in endometrioid carcinomas and BEST3, Clorf64,
FM24B, TNFSF18, KRT1 DNA methylation levels were the highest
significance in serous carcinomas (p<0.05, g<0.05). Overall survival
and disease free survival were significantly different between the two
groups (p<0.05, g<0.05).

Conclusion: In this in-silico study, significant differences were found
between the two groups in terms of 2505 genomic alterations, 10757
mRNA expressions, 3350 DNA methylation rates and 85 protein
expressions. It was concluded that the epigenetic mechanism was also
effective among the molecular changes between uterine endometrioid
carcinomas and serous carcinomas.

PS-04-006

Validation of TruSight oncology 500 HRD for homologous recom-
bination deficiency testing in ovarian cancer

S. Kjaer-Frifeldt', T. Block Mattesen', J. Matthiesen Bojsenl, D.
Schledermann'

Vejle Hospital, Clinical Pathology, Vejle, Denmark

Background & Objectives: Homologous Recombination Deficiency
(HRD) is a crucial biomarker in oncology, indicating impaired DNA
double-strand break repair and serving as a predictive marker for PARP
inhibitor therapy in ovarian cancer. The Myriad myChoice® CDx test
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determines HRD status by analysing genomic instability markers, clas-
sifying a Genomic Instability Score (GIS) >42 as HRD-positive. Pre-
viously, HRD testing was only available through Myriad. However, a
collaboration with Illumina led to the development of TruSight Oncol-
ogy 500 HRD (TSO500 HRD), integrating comprehensive genomic
profiling with HRD assessment.

Methods: This study validated TSO500 HRD against Myriad
myChoice® CDx using 20 ovarian cancer patient samples with known
GIS scores. Three samples underwent repeated testing to assess repeat-
ability, robustness, sensitivity, and detection limits

Results: Correlation analysis showed R? = 0.97, Negative Percent
Agreement (NPA) = 100%, Positive Predictive Value (PPV) = 87.5%,
and Overall Percent Agreement (OPA) = 95%. The test variation
ranged from -9 to +7, with 85% of samples fluctuating between -5
to +5, aligning with manufacturer expectations. One sample near the
threshold (GIS >42) shifted HRD status, consistent with expected
variability.

A sample with tumour content below the recommended 32% limit
demonstrated sensitivity in a quality control parameter, highlighting
the importance of tumour percentage evaluation. The test also showed
robustness across varying DNA input levels, with samples near the
minimum (40 ng) displaying no increased variation.

Conclusion: These findings confirm TSO500 HRD delivers compa-
rable performance to Myriad myChoice® CDx, supporting its imple-
mentation for routine HRD testing, reducing turnaround times, and
improving treatment decisions in ovarian cancer.

PS-04-007

NTRKI1 gene fusions are frequent in juvenile xanthogranuloma
L. Miillauer!, E. Schlsgl!, H. Hiirner-Unterberger?, I. Simonitsch-
Kluppl, G. Amann!, J. Blank-Foltin!, B. Neudert!, L. Wozelka-Oltjan],
C. Haberler?, G. Ebetsberger—Dachs2

"Medical University of Vienna, Department of Pathology, Vienna, Aus-
tria, 2Johannes Kepler University Linz, Department of Paediatrics and
Adolescent Medicine, Linz, Austria, *Medical University of Vienna,
Division of Neuropathology and Neurochemistry, Department of Neu-
rology, Vienna, Austria

Background & Objectives: Juvenile xanthogranuloma (JXG) is a rare
form of non-Langerhans cell histiocytosis. The most common known
gene mutations affect the mitogen-activated protein (MAP) kinase and
phosphoinositide 3-kinase (PI3K) signalling pathways. We diagnosed
and treated a case of congenital JXG in a premature newborn from
a dicygotic twin pregnancy with subdermal infiltrates on the chest,
hepatosplenomegaly, ascites, pancytopenia, and petechiae on the abdo-
men and extremities. Next-generation sequencing of tissue from a sub-
dermal infiltrate revealed a tropomyosin 3::neurotrophic tyrosine kinase
receptor (TPM3::NTRK1) gene fusion. Therefore, a retrospective analy-
sis of 34 additional non-Langerhans cell histiocytoses (16 JXG, 3 adult
xanthogranuloma and 1 benign cephalic histiocytosis, both clinical
subtypes of JXG, as well as 13 Rosai-Dorfman and 1 Erdheim-Chester
disease) for NTRK1, 2 and 3 alterations was performed.

Methods: Formalin-fixed, paraffin-embedded (FFPE) non-Langerhans
cell histiocytoses (non-LCH) tissues were stained for TRK A, B and
C expression using a pan-TRK rabbit monoclonal antibody (clone
EPR17341; Ventana Medical Systems). Additionally, fluorescence
in situ hybridization (FISH) with NTRK1 and NTRK3 gene probes
was performed. Furthermore, DNA and RNA were isolated from non-
LCH FFPE tissues and sequenced with a 161 gene panel (Oncomine
Comprehensive Assay v3, Thermo Fisher Scientific).

Results: This study revealed an NTRK gene fusion in five JXGs and
one adult xanthogranuloma. In conclusion, NTRK1 gene fusions are
common in JXG (6/21; 28.6% in our series). This finding places JXG in
the category of proliferative diseases with one of the highest frequen-
cies of NTRK gene rearrangements.

Conclusion: Therefore, NTRK gene fusions should be included in a
gene panel test for difficult-to-treat JXG. Given the potential of NTRK
gene fusions as a therapeutic target, NTRK inhibitors may represent a
novel effective treatment for JXG with a challenging clinical course.

PS-04-008

External quality assessment for FGFR3 testing in urothelial / blad-
der cancer

V. Williams!, M. Cheetham!, S. Patton'

1EMQN CIC, Manchester, United Kingdom

Background & Objectives: Bladder cancer is the ninth most com-
monly diagnosed cancer worldwide with both incidence and mortality
rates increasing, urothelial carcinoma is the most common sub-type.
FGFR Kinase Inhibitors were approved by the European Medicines
Agency (EMA) in 2024 for treatment of metastatic urothelial carci-
noma patients with susceptible FGFR3 variants. We have piloted a
global external quality assessment (EQA) scheme for urothelial / blad-
der cancer FGFR3 testing to assure quality of diagnostic services.
Methods: A survey was sent to over 2000 molecular pathology labo-
ratories and thirty were selected to participate in the pilot EQA. Three
formalin fixed paraffin embedded (FFPE) samples with mock clini-
cal referrals were sent for FGFR3 small variant or fusion testing and
laboratories were instructed to use their routine test methodologies.
Anonymised clinical reports were returned and assessed for FGFR3
genotyping accuracy, result interpretation in the context of therapy,
and clerical accuracy.

Results: The survey was completed by 67 laboratories from 20 coun-
tries, with the highest applications from France and Italy. Of the appli-
cants, 87% (58/67) performed targeted NGS, 7% (5/67) performed RT-
PCR and 6% (4/67) used other methods for FGFR analysis.

Of the 30 laboratories selected to participate in the pilot EQA, 27
returned results. Overall, the standard of genotyping was high. Three
laboratories reported false positive results (3/27, 11.1%), with an
overall error rate of 3.9% (3/77 reports). There was some variation in
nomenclature used for reporting of the fusion; 33% (9/27) laboratories
did not use internationally recognised nomenclature.

Conclusion: Evidence from EQA shows that the introduction of a
new test is usually accompanied by a high diagnostic error rate. This
pilot EQA indicated that genotyping accuracy was good but there are
improvements to be made for laboratories performing FGFR3 testing
for Urothelial cancer, and that there is a need for harmonisation, par-
ticularly in reporting of fusions.

PS-04-009

Clinicopathologic and molecular analysis of brain metastases high-
lights genomic discordance with primary tumours

S. Kim'!, M. Kim!, Y. Kim!, Y.E. Sung', S.H. Lee', Y.S. Lee', C.K.
Jung'?

ICollege of Medicine, The Catholic University of Korea, Department
of Hospital Pathology, Seoul, Republic of Korea, *College of Medicine,
The Catholic University of Korea, Cancer Research Institute, Seoul,
Republic of Korea

Background & Objectives: Brain metastases are the most common
malignant tumours of the central nervous system and exhibit diverse
biological behaviours. Molecular heterogeneity between primary
tumours and their corresponding brain metastases remains poorly
understood. This study aimed to investigate the clinicopathologic fea-
tures and molecular profiles of brain metastases, focusing on discord-
ance in variant status between primary tumours and matched brain
metastases.

Methods: We retrospectively reviewed 394 cases of brain metastases
surgically resected at a single university-affiliated hospital. Clinico-
pathologic data were collected, and molecular analyses, including
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Next-Generation Sequencing (NGS), Sanger sequencing, real-time
PCR, and fluorescence in situ hybridization, were performed on both
primary tumours and corresponding brain metastases.

Results: Of the 394 patients, 203 (51.5%) were male and 191 (48.5%)
were female, with a median age of 59 years. The most common primary
tumour sites were the lung (47.2%), breast (15.0%), colorectum (8.8%),
and kidney (5.8%). In lung cancer cases (n=186), EGFR variants were
identified in 50.0% of primary tumours and 54.4% of brain metas-
tases, while ALK fusions and KRAS variants were detected in 9.6%
and 15.2% of primaries and in 10.6% and 9.8% of brain metastases,
respectively. NGS revealed EGFR and TP53 variants (24.3% each) as
the most frequent alterations in primary lung tumours, whereas EGFR
variants (18.0%), TP53 variants (16.0%), and MET alteration (6.0%)
predominated in brain metastases. Among 57 paired lung cancer cases,
variant discordance was observed in 30%, mainly due to the emergence
of additional EGFR T790M variants (39%). In colorectal cancer brain
metastases, KRAS variants were detected in 57% of primary tumours
and 60% of brain metastases.

Conclusion: Our findings demonstrate notable molecular discordance
between primary tumours and their matched brain metastases, particu-
larly involving EGFR variants. Molecular profiling of brain metastases
is essential for accurate therapeutic guidance and may influence clinical
outcomes.

PS-04-010

Development and validation of digital PCR TaqMan multiplex
assays as a tool for liquid biopsy ESRI mutations detection

1. Feenstra', X. Jiangz, S.M. Leow?, A. Soh?, Y.P. Tan?, M. Schumaker',
1. Wong2

IThermo Fisher Scientific, South San Francisco, USA, *Thermo Fisher
Scientific, Singapore, Singapore

Background & Objectives: ESR/ mutations are key biomarkers of
resistance to endocrine therapies in breast cancer. The development
of novel selective oestrogen receptor (ER) degrader treatments for
ER+, HER2- advanced or metastatic breast cancer with ESR/ muta-
tions necessitates highly sensitive detection methods. This is crucial for
cancer research focused on detecting emerging therapeutic resistance in
liquid biopsy samples. While sequencing can detect ESR/ mutations,
digital PCR (dPCR) offers a more affordable alternative with a simpli-
fied workflow and rapid turnaround time, suitable for frequent test-
ing or resistance detection. We designed and assessed three multiplex
assays for dPCR analysis of the eight most common ESR/ mutations,
covering over 85% of cases.

Methods: Assays were designed to detect ESR] mutations: E380Q,
L536H, L536P, L536R, Y537C, Y537N, Y537S, and D538G in three
multiplex panels. Performance was evaluated for analytical specificity,
analytical sensitivity, limit of blank, and linearity. Testing included
contrived liquid biopsy specimens using plasma with synthetic mutant
DNA spike-in. Cell-free DNA was isolated using MagMAX™ Cell-
Free DNA Isolation Kit. dPCR was performed on Absolute Q™ instru-
ment (Thermo Fisher Scientific).

Results: For all 3 multiplexes the assays demonstrated >99.9% analytical
specificity for respective mutations at 5000 copies/pl. Analytical sensitivity
reached an allelic frequency of 0.1% with 500-1000 copies/pl of wild type
template for all 8 mutations tested. The limit of blank, established using the
wild-type template, was below the sensitivity threshold at 0.3 copies/pl. In
contrived plasma samples, 10 copies of mutant DNA were detectable per
ml of plasma for the 8 ESRI mutations included in the panels.
Conclusion: Our newly developed dPCR multiplex assays for research
use only on the Absolute Q instrument accurately detect ESR] muta-
tions down to an allelic frequency of 0.1%. This rapid detection tech-
nique capable of detecting 8 mutations in only 3 PCR reactions is
particularly suitable for analysing liquid biopsy material in cancer
research.
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PS-04-011

Molecular analysis of endometrial carcinoma using next genera-
tion sequencing

MAndlijatSémhﬁzl, E. Fraile-Bethencourt!, S.A. Gelcano—Reyes',
S. Lacerenza', I. Domazetovski', M. Santana-Verano', MC. Camacho-
Garcia!, M. Federico?, O. Arencibia-Sanchez?, A. Ramchandani-Vas-
wani®, E. Dorca-Duch’, A. Velasco-Sanchez®, X. Matias-Guiu®
!Complejo Hospitalario Universitario Insular Materno-Infantil, Pathol-
ogy, Las Palmas de Gran Canaria, Spain, “Hospital Universitario de
Gran Canaria Doctor Negrin, Radiation Oncology, Las Palmas de Gran
Canaria, Spain, *Complejo Hospitalario Universitario Insular Materno-
Infantil, Obstetric and Gynaecology, Las Palmas de Gran Canaria,
Spain, *Complejo Hospitalario Universitario Insular Materno-Infantil,
Medical Oncology, Las Palmas de Gran Canaria, Spain, *Hospital Uni-
versitari de Bellvitge, Pathology, Barcelona, Spain, ®Hospital Univer-
sitari Arnau de Vilanova, Pathology, Lleida, Spain

Background & Objectives: The molecular classification of endome-
trial carcinoma has recently been included in the latest FIGO 2023
clinicopathological staging classification. Its implementation requires
the use of immunohistochemical and molecular techniques. This clas-
sification differentiates four groups: POLE-mutated, P53-mutated,
microsatellite instability (MSI), and no specific alterations. Specific
and discriminatory markers allows for the "Histo-Molecular" clas-
sification of endometrial carcinoma, which has gained widespread
acceptance ("ProMisE classifier"). Here, we applied next generation
sequencing for a proper molecular classification of endometrial carci-
noma samples based on the latest criteria.

Methods: A total of 113 endometrial carcinoma patients, aged between
30 and 88 were studied. The tumour types included 29 endometrioid G1,
30 endometrioid G2, 22 endometrioid G3, 16 serous papillary, 8 clear
cells, 4 carcinosarcomas, and 4 mixed with a high-grade component, all
collected between 1996 and 2003. A custom panel of nineteen genes was
designed (ThermoFisher Scientific™) and Ion GeneStudio S5 System
was used to sequence DNA extracted from frozen tumour samples of
our centre’s Biobank. Bioinformatics analysis was performed on the
Ton Reporter™ Software 5.18 platform (ThermoFisher Scientific™).
Results: Genetic variants were most frequently found in PTEN, fol-
lowed by PIK3CA, ARID1A, TP53, KRAS, and CTNNBI1. Copy
number alterations were observed in PIK3CA, BRCA2, BRCAI, and
ERBB2. Low-grade tumours exhibited a higher number of altera-
tions in PTEN, PIK3CA, ARID1A, KRAS, PIK3R1, CTNNBI, and
FGFR2, while high-grade tumours showed more alterations in TP53
and PPP2R1A. A total of 23 POLE mutations were detected in 14 sam-
ples, of which seven (6.19%) were pathogenic variants. The remaining
mutations are not classified as pathogenic/likely pathogenic.
Conclusion: Next generation sequencing is a useful tool for the molec-
ular classification of endometrial carcinoma. The most important tar-
gets (TP53 and POLE), as well as microsatellite instability genes, are
covered by this technology.

Funding: This study was supported by grants from Fundacion Canaria
Instituto de Investigacion Sanitaria de Canarias (FIISC) through the
project PIFIISC22/01 and Fundacion MAPFRE Canarias and Fun-
dacién DISA

PS-04-012

Implementation of the oncomine precision assay panel for the
study of non-small cell lung cancer biomarkers. A tertiary hos-
pital experience

E. Fraile Bethencourt!, S. Galeano Reyesl, S. Lacerenza!, M. San-
tana Verano', C. Camacho Garcia', A. Estival Gonzalez?, G. Benitez
Lopez?, P. Soto Rojas?, D. Rodriguez Abreu?, M. Andujar Sanchez'
!Complejo Hospital Universitario Insular Materno Infantil, Pathology
Department, Las Palmas de Gran Canaria, Spain, 2Complejo Hospital
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Universitario Insular Materno Infantil, Oncology Department, Las Pal-
mas de Gran Canaria, Spain

Background & Objectives: The development of drugs targeting spe-
cific mutations has made molecular diagnosis a necessity in the clinical
routine for non-small cell lung cancer (NSCLC). Clinical guidelines
recommend next-generation sequencing (NGS) panels for biomarker
analysis. Our Pathology Department has incorporated the Oncomine
Precision Assay (OPA, ThermoFisher®) into the molecular diagnosis
routine of non-squamous NSCLC.

Methods: A total of 236 paraffin-embedded non-squamous NSCLC
samples were sequenced between September 2023 and December 2024.
Nucleic acids were extracted using the RecoverAll™ Multi-Sample
RNA/DNA kit (ThermoFisher®). The most relevant genetic alterations
identified using the OPA panel are presented.

Results: Among the 236 samples of non-squamous NSCLC, 190
(80.5%) were altered. Single nucleotide variants (SNVs) were detected
in 169 cases (89%), being TP53 (32.7%), KRAS (30.9%) and EGFR
(14.7%) the most altered genes. TP53 mutations were spread through-
out exons included in the panel (5 to 8) and R278L/W/Q and R273L/H
were the most common variants. EGFR most detected alterations were
EX19del and L858R. KRAS mutations were found mostly in exon 2
(89.5%), being G12C the most prevalent variant. 27 cases (14%) pre-
sented copy number variations in FGFR3, ERBB2, EGFR, KRAS and
MET. RNA was altered in 19 cases (10%), being MET exon14 skipping
(3.7%) and ALK fusion (2.6%) the most common alterations.
Conclusion: The OPA panel is useful for the molecular diagnosis
of non-squamous NSCLC. Alterations in driver genes were found in
80.5% of the patients. TP53, KRAS, and EGFR variants respresent
78.3% of these alterations. TP53 SNVs were widely distributed, with
R278L/WQ and R273L/H being the most frequent; EX19del and
L858R variants represented the 84% of EGFR variants; and the 89.5%
of KRAS variants were found in exon 2. FGFR3 and ERBB2 were the
most amplified genes. Finally, 10% of the samples bore RNA altera-
tions, being MET exon14 skipping the most frequent, followed by ALK
fusion.

PS-04-013

A pilot study on the epigenomic profiling of neuroendocrine neo-
plasms of the lung

T.EJ Kraus', 1. Deleyto Résner!, B. Alinger-Scharinger], G. Hutarew',
K. Sotlar!

nstitute of Pathology, University Hospital Salzburg, Salzburg, Austria

Background & Objectives: Neuroendocrine neoplasms (NEN) of the
lung have very different therapeutic approaches and outcomes. Thereby,
differentiation of typical carcinoids (NET) and small cell lung carcino-
mas (NEC) can be challenging. Consequently, the accurate identifica-
tion and classification of NENs in the lung are of paramount impor-
tance for the provision of high-quality patient care. The objective of
this study was to perform epigenomic profiling of NETs and NECs of
the lung to identify distinct epigenomic signatures.

Methods: In this pilot study, we performed epigenome-wide methyla-
tion analysis on 16 NENs, with 8 NETs and 8 NECs. Utilizing the Illu-
mina Infinium EPIC bead chip array, we were able to interrogate more
than 850,000 methylation-sensitive CpG sites in parallel. Subsequent
computational analyses were then performed to identify differentially
methylated genes.

Results: A computational analysis revealed that there were distinct
epigenomic differences in NETs compared with NECs. Differential
methylation analysis revealed distinct differences in the DNA-methyl-
ation landscape. At specific genomic loci, a substantial variation in the
degree of methylation was observed.

Conclusion: In summary, the findings of this pilot study demonstrate
that DNA methylation profiling enables to differentiate epigenomic

profiles of NETs and NECs of the lung. These findings have the poten-
tial to serve as valuable markers in future classification of NENs of
the lung.

PS-04-014
Analysis of 35 liquid biopsy samples from stage 3 and 4 newly diag-
nosed lung cancer patients using Pillar Biosciences OncoReveal ™
Core and Fusion Next Generation Sequencing panels

ren'?, M. Nowak', K. Charles', A. Fair', N. Chadderton', L.
James!, B. O’Sullivan', P. Taniere!
!Queen Elizabeth Hospital Birmingham, University Hospitals Birming-
ham NHS Foundation Trust, Molecular Pathology Diagnostic Service,
Birmingham, United Kingdom, 2Erasmus Medical Centre, Pathology,
Rotterdam, The Netherlands

Background & Objectives: We report on the implementation of the
Pillar Biosciences Next Generation Sequencing (NGS) platform in
our department for the molecular profiling (single nucleotide variants,
insertions and deletions, copy number variations, microsatellite insta-
bility and fusion detection) of circulating tumour nucleic acid extracted
from liquid biopsies from advanced lung cancers in parallel with FFPE
sample assessment. We are also performing an in-house comparison to
existing standard of care testing.

Methods: We collected whole blood in either Streck or Paxgene
tubes from 35 patients; cell-free total nucleic acid (cf-TNA) was
extracted from 5ml plasma using the QIAamp Nucleic Acid extrac-
tion kit; cf-DNA quantity, quality and integrity was assessed by
Qubit and Tapestation, 10-30ng of input DNA/RNA was used in
conjunction with the Pillar Biosciences OncoRevealTM Core and
Fusion Liquid Biopsy (LBx) NGS kit to create libraries for sequenc-
ing. The Pillar NGS panels use SLIMPamp® (stem-loop inhibition
mediated amplification) amplicon-based technology providing tar-
geted analysis of 104 genes. NGS library preparation workflow took
12 hours to complete, with Fusion and Core samples prepared in
parallel. Sequencing of libraries was performed using paired-end
read length of 121bp (2x121) and two indexing reads of 8 cycles
each. This was sequenced on the Ilumina NextSeq 550 platform to a
depth of 33,000x and 200,000x for DNA and RNA respectively. Data
analysis was performed using Pillar Biosciences’ PiVAT® automated
secondary bioinformatics software with tertiary analysis.

Results: Tissue and plasma testing results for the targetable driver
alterations were highly concordant. All patients tested also had assess-
ment with another validated assay. A detailed comparison analysis is
ongoing at the time of submission of this abstract.

Conclusion: We show here that we successfully implemented a NGS
panel for ctDNA analysis in routine practice. We are initiating the use
for other tumour types such as advanced breast carcinomas as well.

PS-04-015

NGS-based liquid biopsy for ESR1 hotspot mutations in breast
cancer: development and clinical experience

S. Tsuriel!, V. Hannes', D. Hershkovitz!?

ITel Aviv Sourasky Medical Centre, Institute of Pathology, Tel Aviv,
Israel, 2Tel Aviv University, Pathology, Tel Aviv, Israel

Background & Objectives: A new treatment has been approved for
patients with oestrogen receptor-positive (ER+) breast cancer harbour-
ing ESR1 hotspot mutations, whose disease has progressed after prior
therapies. Ongoing studies are also advancing additional drugs tar-
geting these mutations, which drive resistance to endocrine therapy.
Liquid biopsy, a minimally invasive method analysing circulating
tumour DNA (ctDNA), is the recommended approach for detecting
ESR1 mutations. Here, we describe the development, validation, and
use of a new in-house next-generation sequencing (NGS)-based liquid
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biopsy assay for identifying ESR1 hotspot mutations to enable precise,
personalized treatments.

Methods: Primers with Ion Torrent adaptors were designed to cover
ESR1 hotspot mutation regions. Validation included eight G-blocks
oligos with the hotspot mutations and two wild-type (WT) G-blocks.
Additionally, cfDNA was extracted from five WT plasma samples. For
the clinical study, blood was collected in EDTA tubes, and plasma was
separated within an hour. cfDNA was extracted from 4 mL of plasma
and sequenced on an Ion Torrent S5 machine with >20,000 reads per
amplicon.

Results: Validation achieved 100% coverage uniformity. The WT noise
level was 0.0019%+0.0023, and the detection limit was set to 0.2%.
Sequencing of diluted Gblocks at 2% and 0.5% showed 100% agree-
ment with expected results. In a clinical cohort of 87 patients, ESR1
hotspot mutations were detected in 21 cases (24%), with an average
allele frequency of 3.36%=+5.16. Among these, 15 patients had one
mutation, and six had multiple.

Conclusions We developed a reliable, cost-effective assay for ESR1
hotspot detection via liquid biopsy. Clinical results align with previous
findings, though improved patient filtering could enhance detection
rates.

Conclusion: We developed a reliable, cost-effective assay for ESR1
hotspot detection via liquid biopsy. Clinical results align with previous
findings, though improved patient filtering could enhance detection
rates.

Funding: Stemline Israel

PS-04-016

Ultra-fast detection of hotspot mutations in cell-sparce superna-
tants from Transbronchial Needle Aspiration (TBNA): proof of
concept and comparison to tissue-based Next-generation Sequenc-
ing (NGS)

1.-O. Dahlberg'?, Y. Kottwitz!, H. Witte>, D. Gagiannis', K. Steinestel',
A. Arndt!

"Bundeswehrkrankenhaus Ulm, Institute of Pathology and Molecular
Pathology, Ulm, Germany, 2Viixj6 Hospital, Pathology and Cytology,
Vixjo, Sweden, 3Bundeswehrkrankenhaus Ulm, Haematology and
Oncology, Ulm, Germany

Background & Objectives: Molecular testing is essential in non-
small cell lung cancer (NSCLC), with tissue-based next-generation
sequencing (NGS) as the gold standard. However, traditional sample
processing, including formalin fixation, paraffin embedding, and DNA
isolation, requires 2—3 days, and tissue scarcity can limit molecular
studies. This study evaluated the feasibility of small-panel NGS-based
mutation detection using cell-sparse DNA from the supernatant of
transbronchial needle aspiration (TBNA) samples, comparing results
to standard tissue-based NGS.

Methods: DNA was extracted from TBNA supernatants and 37 sam-
ples were subjected to small-panel NGS (AmpliSeq for Illumina Cancer
HotSpot v2). The impact of sample storage length and conditions on
DNA integrity as well as sequencing quality, were assessed. Results
were compared to standard tissue-based NGS from the respective
patients.

Results: 37 samples were examined. In under 80% of cases, patho-
logical mutations were detected, despite low overall DNA content.
Supernatants stored in saline showed superior DNA amplification and
sequencing results, while prolonged formalin storage (>2 months) led
to severe degradation and test failures. Shorter storage durations were
associated with improved sequencing quality.

Conclusion: Small-panel NGS on TBNA supernatants enables ultra-
fast mutation detection and offers a potential alternative when tissue is
scarce. Avoiding prolonged formalin exposure significantly improves
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DNA integrity and sequencing success. This method could comple-
ment or replace tissue-based molecular testing in NSCLC diagnostics.

PS-04-017

Digital spatial profiling of tumour budding in head and neck cancer
L_Ourailidis'?, M. Ball!, D. Kazdal', M. Kirchner!, V. Vogel', S.
Bﬁning3, S. Duensing3, K. Steiger4, C. Mogler4, P. Schirmacher’, A.
Stenzingerl, F. Stbgbauer4, M. Boxberg4, J. Budczies!

Unstitute of Pathology, University Hospital Heidelberg, Heidelberg,
Germany, “Faculty of Biosciences, Heidelberg University, Heidelberg,
Germany, *Department of Urology, University Hospital Heidelberg,
Heidelberg, Germany, “Institute of General and Surgical Pathology,
Technical University of Munich, Munich, Germany

Background & Objectives: Tumour budding, defined as clusters of
up to four tumour cells dissociated from the tumour bulk, is an adverse
prognostic factor in head and neck squamous cell carcinoma (HNSCC).
We leveraged spatial transcriptomics to investigate the underlying gene
expression patterns by both intertumoral (bulk of budding vs non-bud-
ding tumours) and intratumoral (tumour buds vs bulk) comparisons.
Methods: FFPE tissue sections from 24 budding and 19 non-budding
HPV-negative HNSCC (TUM-HNSCC cohort) were analysed using
the DSP whole transcriptome atlas (NanoString Technologies, Inc.).
Regions of interest were selected to include tumour buds, as well as
bulk of budding and non-budding tumours, with separate compartmen-
tal analysis for tumour and stroma cells. Differential gene expression
analyses identified budding-specific signatures and a tumour budding
score (TBS) was derived from consistently overexpressed genes in
tumour buds. The TBS was applied to bulk-RNAseq data from the
Cancer Genome Atlas (TCGA-HNSC) and drug response data of SCC
cell lines from the PRISM lab (PRISM-SCC).

Results: In TUM-HNSCC, the intertumoral comparison revealed
11 tumoral and 5 stromal differentially expressed genes (DEGs),
while the intratumoral comparison identified 379 tumoral and 10
stromal DEGs. The sets of tumoral DEGs were enriched by functions
in epithelial-mesenchymal transition, coagulation, and others. The
TBS, consisting of a 28-gene signature, distinguished tumour buds
from all other spatial compartments with an AUC of 0.97 (p=1le-
12). In TCGA-HNSC, the TBS successfully separated budding from
non-budding tumours (AUC=0.8, p=6e-09) and correlated with poor
overall survival (HR = 1.5, p=0.02). In PRISM-SCC, TBS predicted
the response to MEK-inhibitors.

Conclusion: Spatial transcriptomics was feasible from HNSCC FFPE
tissues and revealed tumour buds-specific transcriptional programs.
The TBS separated tumour buds from other tumour regions, distin-
guished budding from non-budding tumours in bulk-RNAseq data,
predicted prognosis, and could help identify therapeutic vulnerabilities.

PS-04-018

Clinical impact and therapeutic implications of the discordance
between immunochemical and molecular tests for the diagnostic
definition of microsatellite instability in endometrial cancer

S. Vatrano!, C. Alario!, A. Chiaranda!, P. Gasparri', G. Musicd?, A.
Abbate?, C. Messina’, S. Russo?, F. Fraggetta]

!Gravina Hospital, Pathology Unit, Caltagirone, Italy, 2ARNAS Civico
Benfratelli Hospital, Department of Gynaecologic Oncology, Palermo,
Italy, >ARNAS Civico Benfratelli Hospital, Department of Oncology,
Palermo, Italy

Background & Objectives: To investigate the discordance between
immunohistochemistry (IHC) and molecular testing in endometrial
cancer (EC) to better identify patients with microsatellite instability
(MSI) or stability (MSS), considering the extended utility of molecu-
lar profiling for risk stratification, therapeutic decision making and
enrolment in clinical trials.
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Methods: Molecular profiling of 122 patients with EC collected at
Gravina Hospital (Caltagirone, Italy) was routinely performed with Tar-
geted Next Generation Sequencing (T-NGS), IHC and Bethesda panel for
microsatellite instability polymerase chain reaction (MSI-PCR) analyses,
using both surgical and biopsy specimens. The Pentaplex panel with melt-
ing analysis was performed in discordant cases for MSI and deficit of mis-
match repair system ({(MMR) , while the methylation test was performed
to identify Lynch syndrome in cases of MSI/dMMR with loss of MLHI.
Results: All cases were successfully genotyped and the molecular
risk stratification data of the patients matched the literature. For
MSI identification, 101 (83%) cases were classified concordantly
(68% MSS/pMMR; 32% MSI/AMMR), while 21 (17%) cases had dis-
cordant results showing an ambiguous phenotype and/or genotype,
with correct reclassification by a third method or retesting (16/21).
Finally, in 5 (4%) cases, the data were inconclusive as the IHC stain-
ing was abnormal without MSI status, leading to difficult classifica-
tion. These cases had a low rate of MLH1 promoter methylation or
genetic mutations in hereditary cancer predispositions.

Conclusion: Our study confirms the possibility of routinely applying
molecular classification in patients with EC to ensure correct clini-
cal and therapeutic management. The determination of MSI remains
a complicated issue where the rules used for colorectal cancer are not
always optimal for EC. The use of appropriate molecular methods,
such as the use of an expert team for IHC analysis, is essential for
correct MSI identification in EC patients who may benefit from immu-
notherapy or are carriers of mutations predisposing to a hereditary
genetic syndrome.

PS-04-019

Molecular profiling of lung cancer and colorectal carcinoma:
mutation prevalence, clinical characteristics and diagnostic time-
lines: a single-centre study

A. Pomoni!, D.S. Gkanetsou', P. Sakellaraki', E. Kourea?, P.
Bosgana3, M. errmpesil, E. Geropouloul, D. Koumoundourou!, K.
Kekempanou', M. Melachrinouz, V. Brav0u4, V. Zolotaz, V. Tzelepi2
"University Hospital of Patras, Department of Pathology, Patras,
Greece, 2University of Patras, School of Medicine, Department of
Pathology, Patras, Greece, >General Hospital of Patras, Department of
Pathology, Patras, Greece, 4University of Patras, School of Medicine,
Department of Anatomy-Histology-Embryology, Patras, Greece

Background & Objectives: Molecular profiling plays a crucial role
in the personalized management of non-small cell lung carcinoma
(NSCLC) and colorectal carcinoma (CRC). This study examines the
prevalence of EGFR/KRAS/BRAF mutations in NSCLC, as well as
KRAS/NRAS/BRAF mutations and microsatellite instability (MSI) sta-
tus in CRC, in a major academic centre in Greece. Special focus was
placed on diagnostic turnaround times (TAT) to identify barriers to
timely clinical decision-making.

Methods: Molecular (QPCR) and MSI (immunohistochemistry) test-
ing data from NSCLC and CRC cases diagnosed at our institution in
2024 were collected. Clinical and pathologic data, including diagnosis
date, date of test request and date of result availability, were analysed.
Results: In total, 192 patients with NSCLC and 200 with CRC were
identified. Mutations were detected in 32% of NSCLC (45% in non-
squamous and 6% in squamous histologies) and 58% of CRC cases.
The detected frequencies for NSCLC were 4,6% for EGFR, 26% for
KRAS and 1,6% for BRAF, and for CRC 44,5% for KRAS, 4,5% for
NRAS and 10% for BRAF. MSI-H prevalence (7.5%) correlated with
BRAF mutations (p<0.001). The median time intervals for NSCLC and
CRC, respectively, were: 19 and 37 days from diagnosis to test request,
8 and 7 days from request to molecular results and 28 and 44 days from
diagnosis to molecular results. Median time from diagnosis to request
was shorter in metastatic tumours and biopsies (compared to primary

tumours and resections), though still over 25 days for CRC, with no
difference in request-to-result time based on specimen type or origin.
Conclusion: The findings support the implementation of reflex molec-
ular testing to expedite result availability and therapy decisions for each
NSCLC and CRC case. The low EGFR mutation rate that was observed
in our study may reflect population-specific factors or potential limita-
tions of the testing methodology used.

PS-04-020

Comparison of immune-checkpoint inhibitor therapy efficacy
according to the predictive marker tests, microsatellite instability
(MSI) and mismatch-repair deficiency (IMMR), used for patient
selection

M. Nédorviri!, I. Kenesseyl, E. R4sé', J. Kocsis?, G. Bodoky3, Z.
Papai, M. Dank®, M. Nadorvéri®, A. Mardz’, K. Boér®, J. Timar!
'Semmelweis University, Department of Pathology, Forensic and Insur-
ance Medicine, Budapest, Hungary, 2Bacs-Kiskun County Hospital,
Department of Oncoradiology, Kecskemét, Hungary, 3St Laszl6 Teach-
ing Hospital, Department of Oncology, Budapest, Hungary, “Military
Hospital Budapest, Department of Oncology, Budapest, Hungary,
3Semmelweis University, Department of Internal Medicine and Oncol-
ogy, Budapest, Hungary, ®J6sa Andras Szabolcs-Szatmar-Bereg County
Hospital and University Teaching Hospital, Department of Oncoradi-
ology, Nyiregyhiza, Hungary, "University of Szeged, Department of
Oncotherapy, Szeged, Hungary, 3Szent Margit Hospital, Department
of Medical Oncology, Budapest, Hungary

Background & Objectives: International guideline recommendations
consider immunohistochemistry (IHC) for dMMR or molecular tech-
niques (PCR, NGS) for MSI-high determination equal, although there
are scattered reports contradicting to this presumption. Here we aimed
to analyse if the efficacy of ICI (immune-checkpoint inhibitor) thera-
pies is influenced by the diagnostic method based on patient selection.
Methods: In this multi-centre retrospective analysis, we have directly
compared 84 anti-PD1 immune-checkpoint inhibitor treated patients’
OS (overall survival) and PFS (progression free survival) accord-
ing to the qualifying diagnostic method: four MMR protein IHC or
Pentaplex MSI-PCR. 35 patients were diagnosed with MMR THC
and 49 with MSI PCR tests. 30 male and 54 female patients were
involved in the study and 62 patients had colorectal cancer. The mean
age of the patients was 68 years +9 years, and 67+10 years for the
colorectal part of the cohort. The follow-up was set for four years.
(SE-RKEB37/2024).

Results: For the entire cohort, the PES of the MSI group at 48 month
was 52.6% as compared to the 59.5% of the dMMR group. Concern-
ing OS, at 48 months 72.4% of MSI patients were alive compared to
69.9% of the IMMR group. The Kaplan-Meier analysis did not show
significant differences neither in PFS (p=0.751) nor in OS (p=0.454).
This analysis was repeated for the colorectal cancer subcohort (n=62).
At 48 months, the PFS of MSI patients was 57.0% compared to 71.5%
of the dAMMR group. At 48 months, the OS of the colorectal cancer
patients was 77.9% for the MSI group and 75.5% for the AIMMR group.
The Kaplan-Meier analysis again, did not demonstrate significant dif-
ferences, neither in PFS (p=0.757) nor in OS (p=0.529).
Conclusion: Our study demonstrated that the therapeutic efficacy of
the anti-PD1 antibodies in cancer patients is independent from the
predictive markers used for patient selection (MSI-PCR, MMR-IHC).

PS-04-021

ITGB1-driven chondrogenic differentiation in mesenchymal stem
cell-like populations of pleomorphic adenomas

E. Park!, H. Kim?, B. J.etngl'3

1Jeju National University College of Medicine, Department of Pathol-
ogy, Jeju, Republic of Korea, 2Jeju National University College of
Medicine, Department of Convergence Biomedical Science, Jeju,
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Republic of Korea, 3Jeju National University Hospital, Department of
Pathology, Jeju, Republic of Korea

Background & Objectives: Pleomorphic adenomas (PAs) are the most
common salivary gland tumours, characterized by high recurrence and
potential malignant transformation. Chondroid metaplasia, a hallmark
of PAs, involves tumour cells with mesenchymal stem cell (MSC)-like
properties enabling chondrogenic differentiation. Integrins, particularly
ITGB1, mediate cell-ECM interactions and are crucial in differentia-
tion. ITGB1 regulates mesenchymal cell condensation, a critical step
in chondrogenesis. However, its role in PA chondroid metaplasia is not
well understood. This study aimed to identify MSC-like subpopulations
in PAs and investigate the role of ITGB1 in chondrogenic differentia-
tion, elucidating the mechanisms underlying chondroid metaplasia.
Methods: We performed spatial transcriptomics on PA tissues to ana-
lyse gene expression within chondroid metaplasia regions and their
surrounding microenvironment. PA primary cell lines were induced
to undergo chondrogenic differentiation using differentiation media.
RT-qPCR and immunostaining validated gene and protein expression
dynamics during chondrogenic induction. Lentiviral knockdown of SOX
transcription factors assessed their roles in nodule formation and early
differentiation. Single-cell RNA sequencing was employed to character-
ize PA cellular composition, identifying ITGB1-high populations with
enhanced chondrogenic potential and distinct transcriptomic profiles.
Results: Spatial analysis showed chondrogenic marker expression in
chondroid regions, as well as in the mesenchymal cluster surrounding
the chondroid region, indicating a supportive niche for differentia-
tion. PA cells formed condensations and expressed SOX transcription
factors, crucial for chondrogenesis and cellular organization. SOX4
and SOX9 knockdown inhibited effective nodule formation, high-
lighting their importance in condensation and early differentiation.
Immunostaining confirmed ITGB1 expression in myoepithelial cells,
and anti-ITGB1 antibodies affected nodule formation by regulating
migration, adhesion, and cell-matrix interactions. ITGB1-high pop-
ulations exhibited upregulated chondrogenic factors and enhanced
ECM remodelling, suggesting higher chondrogenic potential.
Conclusion: ITGB1 is a critical regulator of chondrogenesis in PAs,
promoting MSC-like differentiation and enhancing chondrogenic
potential, highlighting its central role in chondroid metaplasia and the
progression of chondroid differentiation.

PS-04-022

Sensitive, fast and cost-effective FLT3-ITD measurable residual
disease monitoring using Oxford Nanopore Minlon devices

K. Kashofer!, E. Winter!, S. Sauer!, A. Reinisch?, A. Zebisch?, M.
Zacharias', F.R. Vagena!

"Medical University of Graz, Diagnostic- and Research-Institute of
Pathology, Graz, Austria, Medical University of Graz, Division of
Haematology, Graz, Austria

Background & Objectives: Measurable residual disease (MRD)
monitoring is essential during treatment of acute myeloid leukaemia
(AML). NGS assays for FLT3-ITD MRD frequently rely on Illumina
long read technology from MiSeq or NextSeq instruments which
present high consumables costs, large batch effects, long run times
and are limited in maximum detectable ITD length.

Methods: DNA was extracted from peripheral blood and bone mar-
row samples of patients with FLT3-ITD mutated AML on Promega
Maxwell RSC. A wetlab and bioinformatics procedure was estab-
lished using Oxford Nanopore Minlon and the getITD tool (https:/
github.com/tjblaette/getitd) to detect MRD.

Results: PCR primers spanning Exons 14-15 of the FLT3 gene
were adapted with an 2x8bp dual sample barcode. Amplification
using 200ng DNA in triplicates in a 50pl volume yielded consistent
results and ascertained sensitivity down to 0,005 % allelic frequency.
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Amplification on primary AML samples with FLT3-ITD confirmed
by fragment analysis created the expected 329 bp band on Tapesta-
tion. Sequencing of up to 9 PCR products on an Oxford Nanopore
Minlon device yielded approximately 20mio reads in 20hrs with no
restriction on ITD length. After basecalling, barcode splitting and
removal of low quality reads each PCR reaction yielded 600-800k
individual reads. Flow cells could be re-used after up to two days
to perform a second run with similar quality and yield. The getITD
software was modified for faster search and adapted to Nanopore
reads. Limiting dilution of FLT3-ITD positive material demonstrated
linearity of measurement down to 50 fragments. getITD was able to
detect FLT3-ITD in all initial AML samples (5/5) and in 6/10 post-
transplant remission samples. The assay showed superior sensitivity
to gold-standard fragment analysis and reaches comparable sensitivity
when compared to NPM1 qPCR in patients with FLT3 and NPM1
co-mutation.

Conclusion: Oxford Nanopore sequencing presents a fast, unrestricted
and cost-effective solution to low volume, quick turnaround FLT3-ITD
MRD detection in AML patients.

PS-04-023

Inter-laboratory variability in DNA yield and quality — results
from the 2024 DNA extraction from formalin fixed paraffin embed-
ded (FFPE) tissue EQA

E.Moon', Z.C. Deans!

1GenQA, NHS Lothian, Laboratory Medicine, Edinburgh, United
Kingdom

Background & Objectives: Efficiency of DNA extraction and the
resulting quality of the DNA can have major implications for down-
stream testing. The benchmarking of the quality and quantity of DNA
extracted between laboratories provides a mechanism to determine
the proficiency of the extraction process. GenQA provides a DNA
extraction from FFPE tissue external quality assessment (EQA).
Methods: Participating laboratories were provided with tissue from
the same source (3 different cases) and were required to extract DNA
using routine extraction methodology and return to GenQA for analysis.
The quantity of DNA extracted was determined using digital PCR
and volume of DNA, and the quality was assessed using the mean
peak size in base pairs (bp) by tapestation.

Results: The yield of DNA extracted was variable. Four laboratories
were within the top 10% of mass extracted for 2 out of 3 samples. Five
laboratories were in the lower 10% for extracted mass in 2 out of 3
samples, and 1 laboratory was in the lower 10% for all three samples.
The mass of DNA extracted from the lung tissue sample ranged
from 0.21pg to 4.48pug, endometrial tissue from 0.34pg to 10.96pug
and uterine tissue sample from 0.82pg to 12.04pg. The mean bp
size varied across the different samples, laboratories and methods.
The average mean peak size for the lung sample was 1165bp, for
endometrial sample was 609bp and the uterine sample was 1062bp.
The lower mean peak for the endometrial sample is indicative of a
poorer initial FFPE tissue sample, which may be due to ischemia, or
conditions during the fixation process.

Conclusion: The variability of mass and quality of DNA extracted by
participants demonstrates the need for improvement and standardisation
of extraction protocols. This is pertinent for the increase in more advanced
technologies into routine practice which require DNA of high quality.

PS-04-024

Validation of a comprehensive genomic profiling liquid biopsy
profiling assay, retrospective analysis of biomarker yield and
clinical utilization

A. Oszwald', L. Schopfer!, L. Miillauer!

"Medical University of Vienna, Department of Pathology, Vienna,
Austria
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Background & Objectives: Since 2023, comprehensive genomic
profiling (CGP) of cell-free DNA is offered at the Department of
Pathology of the Vienna General Hospital using the AmoyDx®
Comprehensive Assay. At establishment, the intent was to provide
diagnostic support for patients where a tissue biopsy was impossible
or otherwise unavailable. Here, we describe our experience, includ-
ing technical performance, biomarker yield, retrospective assess-
ment of clinical utilization, and a browser-based software to assist
in reporting and archiving of results.

Methods: The AmoyDx® Comprehensive Assay was performed
using cfDNA prepared from plasma according to manufacturer’s
specifications. A browser-based software for annotation, report-
ing, interpretation and archiving of the AmoyDx analysis output
was developed using R Statistics. Retrospective biomarker analysis
included 411 samples, whereas clinical analysis was restricted to
126 consecutive patients. Retrospective biomarker analysis was per-
formed using Cancer Genome Interpreter, whereas clinical data was
assessed by review of hospital and prescription records.

Results: Regarding small variants, using optimized filtering criteria
and reference standards at 0.5% variant allele fraction (VAF), the
assay achieved an analytical sensitivity of 98%, with a limit of blank
of 0.05% VAF across representative positions. We identified action-
able biomarkers in 40.8% of cases, with documented clinical decision
support through testing in 11.7%. In 4.7% of cases, the test identified
actionable alterations that were followed by documented specific
therapy. Biomarker yield and documented indication, acknowledge-
ment and utilisation of the report showed considerable variability
between submitting institutions.

Conclusion: The hard-coded filtering criteria of the AmoyDx® pipe-
line should be challenged for optimal sensitivity. While the assay
detects biomarkers and/or confirmed decision support in a relevant
number of cases, inconsistent clinical documentation limits confident
retrospective assessment of its true clinical usefulness. We propose
that in non-profit institutions, novel and expensive tests such as liquid
biopsy-based CGP should be coupled to a prospective study design to
accurately monitor clinical utility.

PS-04-025

Assessing the quality of molecular tumour boards
J. Fairley', Z.C. Deans'

!GenQA, Edinburgh, United Kingdom

Background & Objectives: Comprehensive genomic testing for
solid tumours requires discussion and interpretation of complex
results in multi-disciplinary molecular tumour board meetings. There
is a need to look at the quality of output from such meetings as it play
a critical role in the reporting of accurate genomic testing.
Methods: Participants were provided with a mock non-small cell
lung cancer clinical case, genomic test results for multiple genes,
and clinical details of the patient. They were requested to discuss
the case in their usual molecular tumour board and submit the work
up performed prior to the discussion including classification of the
variants found, the outcome of the discussion in the tumour board
and the report which would be produced. Results were benchmarked
with those of the other participating centres with input from a clini-
cal oncologist and clinical scientists.

Results: Eight centres submitted results for this study. The major-
ity of laboratories submitted work up for the case which included
classification of the variants provided. All eight centres identified
the same RET fusion as being of the highest clinical significance
and recognised that inhibitors are available which target the variant.
However, due to local differences in approvals and reimbursement of
associated treatments the recommendations were variable.

In addition to the main actionable variant the case also included
details of other variants which could potentially have clinical

implications, the discussion of these was more variable between
participating centres.

Conclusion: The returns demonstrate the differences in the outcome of
molecular tumour boards which may reflect local approvals for preci-
sion medicines. In order for high quality reporting and best outcomes
for patients there is a need for harmonisation and education which can
be facilitated through external quality assessment.

PS-04-028

Al-driven automation of biomarker and NGS report analysis:
advancing quality monitoring in pathology

C. Garnier', I Calafell', A. Pereira!, A. Almelal, J. Mir!, M.F. Paz'
IConnect by Circular-Lab, Madrid, Spain

Background & Objectives: Standardized biomarker reporting is criti-
cal for precision oncology, yet pathology laboratories face challenges in
structuring diagnostic data. The Spanish Society of Pathology (SEAP) has
developed national quality programs (e.g., ConfirmaHER2, LungPath),
but manual data entry limits efficiency and completeness. This study
evaluates C-LAB®, an Al-powered platform, for automating biomarker
data extraction and standardization within SEAP’s Quality Program and
a national Next-Generation Sequencing (NGS) harmonization initiative.
Methods: A multi-centre study was conducted across 51 hospitals: 7
for pathology report automation and 44 for NGS analysis. C-LAB®
processed 11,199 pathology reports (5,376 breast, 5,823 lung cancer)
and 258 NGS reports. The platform extracted structured data on sam-
ple characteristics, testing methodologies (IHC, FISH, gPCR, NGS),
biomarker results, and genomic alterations.

Results: Pathology report analysis: C-LAB® achieved 92.22% accu-
racy and a 93.33% F1-score in biomarker extraction, reducing process-
ing time by 90% compared to manual entry. Real-time analysis enabled
biomarker quality monitoring, with key positivity rates identified in
breast (such as HER2, ER, PR, PD-L1) and lung (such as EGFR, ALK,
ROS1, PD-L1, NTRK, RET, MET, KRAS) cancers.

NGS report analysis: NGS report analysis revealed variability in report-
ing practices: while 87.6% of reports listed tested genes and 81.7%
included interpretations, only 34.1% provided therapeutic recommen-
dations, and 5.8% mentioned clinical trial options, highlighting a gap in
structured reporting. The most frequently identified biomarkers were:
EGFR, ALK, MET and KRAS.

Conclusion: C-LAB® revolutionizes biomarker data management by
automating extraction and standardization in SEAP’s Quality Program
and NGS harmonization. It enhances efficiency, accuracy, and bench-
marking across centres, overcoming manual data entry challenges.
Future expansion aims to integrate more specialties, cancer types, and
clinical data, advancing precision medicine and healthcare accessibility.

PS-05 Poster Session Cytopathology

PS-05-001

Vitreous cytology: comprehensive assessment and diagnostic utility
in neoplastic and non-neoplastic disorders

0.C. Eren', C. Aydin Mericoz!, T. Akan?, C. Kesim®, O. Dogan!, M.
Hasanreisoglu®, P. Firat!

'Kog University Hospital, Department of Pathology, Istanbul, Turkey,
2Kog University Hospital, Flow Cytometry Laboratory, Istanbul, Tur-
key, *Kog University Hospital, Department of Ophthalmology, Istan-
bul, Turkey

Background & Objectives: Cytologic evaluation of the vitreous is a
reliable method for diagnosing various pathologies, including infections,
hematolymphoid malignancies, and metastases. Given the limited and
viscous nature of vitreous, we outline our approach to vitreous cytology.
Methods: Vitreous aspiration fluid, typically gelatinous, is initially
processed by centrifuging at 1000 rpm for 20 minutes (NF200). The
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resulting pellet is then processed (Cellspin, THARMAC) at 500 rpm for
15 minutes, generating up to 10 slides. Two slides are air-dried for May-
Grunwald Giemsa staining, and two are placed in alcohol for Papani-
colaou staining. Additional slides are reserved for histochemical stains
and immunohistochemistry. On most occasions, subsequent saline wash
fluid of the vitreous chamber is submitted separately by the clinicians.
If clinically relevant, 5 ml is sent for flow cytometry, and the remainder
follows the same processing. Cell blocks are created when possible.
Results: To validate our approach, 16 vitreous samples were collected
from 15 patients (median age 56 years, M:F ratio 1:1.14). Immuno-
histochemistry was performed on 9 samples: 5 using cytospin slides,
3 with cell blocks, and 1 with both. Histochemical stains (GMS and
iron stain) were used in 2 cases to detect hyphae and hemosiderin,
respectively. Flow cytometry was conducted on 12 samples. Diagnoses
included high-grade lymphoma (n=5), fungal endophthalmitis (n=1),
subacute haemorrhage (n=1), and reactive or benign hematolymphoid
cells (n=6), with flow cytometry supporting the findings. From the
same patient, n=2 samples required further evaluation (T-cell clonality
studies) for definitive diagnosis. In n=1 case, the sample was deemed
insufficient for evaluation due to scarcity and low cellularity.
Conclusion: Vitreous cytology, supported by ancillary studies such as
histochemistry, immunohistochemistry, and flow cytometry, provides
a valuable and reliable diagnostic tool for both neoplastic and non-
neoplastic conditions.

PS-05-002

Sensitive next generation sequencing evaluation of routine EUS-
FNA smears from solid pancreatic lesions: a pilot study

F. Tutucu', H.M. Schutz?, P.N. Atmodimcdjol, R. Quisple, L. van
Driel’, K. Biermann', H. Dubbink', M. van Velthuysenl

"Erasmus MC Cancer Institute University Medical Centre, Department
of Pathology and Clinical Bioinformatics, Rotterdam, The Netherlands,
“Reinier de Graaf Gasthuis, Department of Gastroenterology and Hepa-
tology, Delft, The Netherlands, 3Erasmus MC Cancer Institute Univer-
sity Medical Centre, Department of Gastroenterology and Hepatology,
Rotterdam, The Netherlands

Background & Objectives: Pancreatic ductal adenocarcinoma is
a highly heterogeneous and diverse disease, characterized by a pro-
nounced desmoplastic microenvironment. This often results in limited
cell yield from endoscopic ultrasound(EUS)-guided fine needle aspi-
rations (FNA) or biopsies (FNB) of these lesions, hindering cytomor-
phological evaluation. Sensitive next generation sequencing analysis
(NGS) analysis with Unique Molecular Identifiers (UMI-NGS) might
overcome this limit of material.

Methods: Forty EUS-derived FNA smears from solid pancreatic lea-
sions were retrospectively analysed.

UMI-NGS was performed on all samples. In addition, when enough
material was available NGS with a pan-cancer diagnostic panel was
performed. The results of both cytology and NGS analyses were com-
pared with the definitive diagnosis obtained after surgery or follow-up
and pan-cancer diagnostic panel of follow-up material when available.
Results: Molecular analysis using UMI-NGS was successful in 70%
of samples (28/40), while only 5 of those samples yielded NGS results
with the pan-cancer diagnostic panel. In 19 of 20 samples that were
morphologically classified as malignancy, UMI-NGS detected muta-
tions that supported the diagnosis of malignancy. UMI-NGS showed
KRAS mutations in 2 of the 7 samples that were morphologically clas-
sified as ‘negative for malignancy (benign)’ both revealed to be benign
in the follow-up. In 2 of the 5 samples initially diagnosed as "suspect
malignant," UMI-NGS found mutations that led to reclassification as
malignant.

Conclusion: UMI-NGS demonstrated to be reliable in detecting
mutations in cytological smears of pancreatic lesions and much more
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sensitive than NGS without UMIs. Samples classified cytologically as
non-diagnostic, benign, or atypical were found to either contain insuf-
ficient material for UMI-NGS or to contain no tumour. Consequently,
repeated sampling can be considered in these cases.

Based on these results, we propose the implementation of a workflow
incorporating UMI-NGS into clinical pathology to improve diagnostic
accuracy for solid pancreatic lesions.

PS-05-003

Deep learning for lymphoma diagnosis: a cytology-based study
using digitized lymph node imprints

P_Goineau', I. Jagour?, T. Neveu?, A. Ahaggache?, F. Maxime!, E.
Cornet’, C. Quintyn4, Y. Chahir?, M.-L. Quintyn-Rantyl

!Caen Univeristy Hospital, Pathological Anatomy and Cytology, Caen,
France, 2University of Caen, GREYC, Caen, France, >Caen Univeristy
Hospital, Biological Haematology, Caen, France, *CY Cergy Paris
Université, Paris, France

Background & Objectives: Lymphoma diagnosis through cytology
remains a complex task due to inter-observer variability and the inher-
ent subjectivity of manual evaluation. This study explores the potential
of deep learning models to improve lymphoma detection from digitized
lymph node cytological imprints.

Methods: Using a dataset of 148 annotated slides from Caen Univer-
sity Hospital, Normandy, we systematically evaluated three segmenta-
tion architectures: U-Net, U-Net++, and DeepLabV3+. Annotations
were initially performed by a pathology resident and subsequently
reviewed and refined by an expert pathologist to ensure accuracy and
consistency.

Results: Quantitative results showed that U-Net achieved the highest
accuracy (0.7563) and Dice score (0.7586), while U-Net++ demonstrated
superior sensitivity (0.9405), making it particularly effective for detect-
ing malignant regions. DeepLabV3+ exhibited strong boundary detec-
tion capabilities, despite lower overall performance. Expert pathologists
assessed the clinical relevance of model outputs, revealing that U-Net++
provided the most interpretable segmentations for diagnostic use.
Conclusion: These findings highlight the potential of Al-assisted cytol-
ogy to enhance diagnostic accuracy, particularly for less experienced
pathologists. By integrating automated segmentation models with
expert validation, deep learning can help standardize lymphoma diag-
nosis, reduce diagnostic variability, and improve patient management.
Future work will focus on expanding datasets, refining classification of
lymphoma subtypes, and optimizing model interpretability for clinical
deployment.

PS-05-004

A comparison of SDHB immunostain on cytological and histologi-
cal specimens for gastrointestinal stromal tumours

L. Chen'?, E. Olkhov-Mitsel!, Z. Ghorab'*?

!Sunnybrook Health Sciences Centre, Anatomic Pathology, Toronto,
Canada, 2University of Toronto, Laboratory Medicine and Pathobiol-
ogy, Toronto, Canada

Background & Objectives: Gastrointestinal stromal tumour (GIST) is
the most common mesenchymal neoplasm of the gastrointestinal tract.
Most GISTs are associated with known molecular genetics pathways,
making biomarker testing critical for guiding treatment. While over 80%
GISTs are driven by activating KIT or PDGFRA mutations that respond
to tyrosine-kinase receptor inhibitors (TKRI), succinate dehydrogenase
(SDH)-deficient GIST accounts for approximately 5%-10% and largely
resistant to TKRI. Germline testing is recommended for all SDH-defi-
cient GISTs. Currently, SDH subunit B (SDHB) immunohistochemistry
is used as a surrogate marker for SDH deficiency, typically performed
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on surgical resection specimens. However, initial tissue sampling of
GISTs is often obtained by endoscopic ultrasound—guided fine-needle
aspiration (EUS-FNA). Therefore, this study aimed to investigate the
feasibility of testing SDHB on cell blocks derived from cytological
specimens.

Methods: Paired cytological (FNA) and histological (resection)
specimens from 33 GISTs were immunohistochemically examined for
SDHB expression. The status (retention or loss), pattern (focal, patchy
or diffuse), and intensity (weak, moderate or strong) of the stains were
assessed by a cytopathologist and a GI pathologist independently for
all the specimens.

Results: Three cases were SDHB deficient, while 30 cases retained
SDHB. The concordance rate for SDHB status (retention or loss)
between cytology and histology was 100%. While the patterns of
staining had no significant difference (p=0.105), the staining intensity
in cytological specimens (3 weak, 11 moderate, and 16 strong) was
stronger compared to histological specimens (14 weak, 9 moderate
and 7 strong) (p = 0.004). Three histological specimens showed focal
very weak staining which could be easily overlooked.

Conclusion: We have shown a 100% concordance rate between SDHB
immunostain performed on cell blocks of cytological specimens and
formalin-fixed paraffin-embedded histological specimens. Using cyto-
logical specimens for SDHB staining could potentially have a lower
rate of false-negatives compared to histological specimens.

PS-05-005

From smear to diagnosis: the role of ancillary techniques in lymph
node fine-needle cytology

E. Maffei', G. Di Motta', R. Ruotolo', A. Caputoz, P. Zeppa2
"University Hospital of Salerno, Pathology, Salerno, Italy, 2University
of Salerno, Medicine and Surgery, Salerno, Italy

Background & Objectives: Diagnostic accuracy of lymph node fine-
needle aspiration cytology (LN-FNAC) relies on proper management
of diagnostic material and ancillary techniques (AT). AT play a cru-
cial role in diagnosing LN-FNAC in reactive processes, Hodgkin lym-
phoma (HL), non-Hodgkin lymphoma (NHL), and metastases. While
the role of AT in LN-FNAC has been extensively highlighted, their
actual impact on diagnostic accuracy remains underexplored in the lit-
erature. This study aims to analyse the impact of AT on the diagnostic
accuracy of LN-FNAC.

Methods: A retrospective analysis was conducted on 452 LN-FNAC
samples, retrieved from the database of the Pathology Department at
the University Hospital of Salerno (Italy). AT were applied in 187
cases. All these cases were reclassified according to the Sydney Sys-
tem, initially without AT and subsequently with AT information. The
impact of AT on diagnoses was categorized as follows: "non-contrib-
utory", for cases where AT yielded inadequate results; "confirmed",
when AT confirmed the initial diagnosis; "improved", when AT further
refined the diagnosis, and "allowed", when AT enabled a diagnosis that
could not have been reached without AT.

Results: A comparison of diagnostic categories before and after
applying AT revealed a significant impact on the final diagnosis.
The analysis showed the following results: AT confirmed the FNAC
diagnosis in 19.79% of cases (n = 37/187); AT improved the FNAC
diagnosis in 36.36% of cases (n = 68/187); AT allowed a diagno-
sis that otherwise could not have been made in 37.97% of cases (n
= 71/187); and AT was non-contributory in 5.88% of cases (n =
11/187).

Conclusion: This analysis shows that AT refined diagnoses in nearly
95% of cases, showing either improvement, confirmation, or com-
pletely new diagnosis made possible by AT. These findings highlight
the importance of utilizing and incorporating AT in the LN-FNAC
to achieve more precise and reliable diagnoses, ultimately enhancing
patient management and outcomes.

PS-05-006

Diagnostic utility of the third edition of The Bethesda system for
reporting thyroid cytopathology with emphasis on the grey zone
categories

M. Rao', A. Arora!, P. Elhence', A. Nalwa!, S. Khera!, D. Vedant',
V. Vishwajeetl, D. Aggarwal', V. Verma', A. Purohit', P. Khera?, K.
Soni®, J. Vishnoi*, M. Lodha’

'All India Institute of Medical Sciences (AIIMS), Pathology & Lab
Medicine, Jodhpur, India, 2All India Institute of Medical Sciences
(AIIMS), Diagnostic and Interventional Radiology, Jodhpur, India,
3All India Institute of Medical Sciences (AIIMS), Otorhinolaryngol-
ogy, Jodhpur, India, 4All India Institute of Medical Sciences (AIIMS),
Surgical Oncology, Jodhpur, India, *All India Institute of Medical Sci-
ences (AIIMS), General Surgery, Jodhpur, India

Background & Objectives: The Bethesda System for Reporting
Thyroid Cytopathology (TBSRTC) establishes a standardized and
category-based framework for reporting thyroid fine-needle aspiration
(FNA) for the purpose of management. Challenges persist in accurately
categorizing grey zone Non-Diagnostic (ND) and Atypia of Undeter-
mined Significance (AUS) cases. We risk stratified thyroid FNA cases
as per the 3™ edition TBSRTC and analysed the Risk Of Malignancy
(ROM) for these newer suggested subcategories.

Methods: This study retrospectively reviewed 1597 thyroid FNAs from
January 2019 to December 2023. Cases diagnosed as ND and AUS
were sub-categorized according to the 3rd edition of TBSRTC and the
ROM for each subcategory was calculated.

Results: Of the 1597 cases, 185 (11.6%) cases were ND, with pre-
dominant sub-category being others, among which the most common
sub-group was blood only (67.6%). The risk of malignancy (ROM)
among ND cases was 7.6%. ROM for cyst fluid was 14.3%, and for the
others subcategory, it was 8.2%. AUS category constituted 147 cases
(9.2%), with ROM of 12.5%. Within the AUS subcategories, Under
AUS category, ROM was higher for the subcategory nuclear atypia
(14.0%) than the subcategory others (12.1%).

Conclusion: The study highlights the challenges and importance of
refined subcategorization in the TBSRTC, 3" edition, and its role in
enhancing diagnostic accuracy of the grey zone categories and further
guiding patient management in thyroid nodules. Subcategorization may
provide more precise risk stratification and therapeutic decisions.

PS-05-007

Application of telepathology for rapid on-site evaluation of touch
imprint cytology in CT-guided percutaneous transthoracic core
needle biopsy of pulmonary nodules: the experience of our multi-
disciplinary thoracic tumour board

M. Montella', S. Luca!, R. Monti?, C.M. Della Corte®, A. Cantisani’,
I. Cozzolino', E. Clery', M. Amato!, G. Ferrara!, L. Marone?, F.
Capasso4, F. Morgillo3, A. Fiorelli*, G. Vicidomini*, R. Franco'
"University of Campania "Luigi Vanvitelli", Department of Mental
and Physical Health and Preventive Medicine, Pathology Unit, Napoli,
Italy, 2University of Campania "Luigi Vanvitelli", Department of Preci-
sion Medicine, Radiology Unit, Napoli, Italy, *University of Campania
"Luigi Vanvitelli", Department of Precision Medicine, OncologyUnit,
Napoli, Italy, “University of Campania "Luigi Vanvitelli", Department
of Traslational Medicine, Thoracic Surgery Unit, Napoli, Italy

Background & Objectives: Lung cancer remains the leading cause
of cancer-related mortality, with most cases diagnosed at advanced
stages, requiring minimally invasive tissue sampling for diagnosis and
molecular profiling. To maintain the high quality of these small sam-
ples, the most effective technique is rapid on-site evaluation (ROSE).
However, the shortage of pathologists and frequent logistical chal-
lenges make this technique difficult to implement. The application of
Telepathology can resolve these critical issues. This study evaluates the
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implementation of telepathology for ROSE using touch imprint cytol-
ogy (TIC) during CT-guided percutaneous transthoracic core needle
biopsy (CNB) of pulmonary nodules.

Methods: We conducted prospectively from September 2024 to Janu-
ary 2025, the study involved 50 patients with lung nodules, analysed
with CNB, and TIC samples evaluated either on-site or remotely
via telecytology using a fully remote-controlled microscope system
(OCUS®). TIC was performed by various operators, including patholo-
gists, radiologists, and trained assistants.

Results: The evaluation showed that 86% of TICs were diagnostically
adequate, with full concordance between on-site and remote evalua-
tions. The average scan area of 11x9.75 mm required approximately
140 seconds for telecytology assessment, with the total adequacy evalu-
ation time averaging 160 seconds per case. Histological analysis con-
firmed non-small cell lung cancer (NSCLC) as the most frequent diag-
nosis. The study highlighted telecytology’s diagnostic accuracy and
effectiveness in overcoming logistical challenges, especially the actual
"shortage" of pathologists and the physical distance between radiol-
ogy and pathology departments. Moreover, the results demonstrated
the feasibility of involving trained non-pathologists in TIC preparation
without compromising slide quality.

Conclusion: Telepathology allowed optimal use of pathologists’ time,
avoiding unnecessary delays in diagnosis. While scanning time remains
a limitation, it did not impact procedural success or specimen quality.
The findings support the integration of telecytology-based ROSE in
routine practice, particularly in resource-limited settings, with implica-
tions for improved workflow efficiency and diagnostic performance.

PS-05-008

High-risk HPV prevalence and distribution in cervical cancer
screening: biomarker-based approach with extended genotyping,
cytology, and p16/Ki67 dual staining

M. Trzeszczl*z, K. Mazurecz, M. Mazurec?, R. Jach?, A. Halon*
"University Hospital in Wroclaw, Division of Pathology and Clini-
cal Cytology, Wroclaw, Poland, 2Corfamed Woman’s Health Centre,
Wroclaw, Poland, *Jagiellonian University Medical College, Division
of Gynaecologic Endocrinology, Krakow, Poland, *Wroclaw Medical
University, Department of Clinical and Experimental Pathology, Divi-
sion of Clinical Pathology, Wroclaw, Poland

Background & Objectives: The prevalence of high-risk human pap-
illomavirus (HR-HPV) in cytology combined with p16/Ki67 status
using limited and two types of extended HPV genotyping has not
yet been described.

Methods: A total of 32,724 screening tests results between 2015-
2024 were retrieved, including HR-HPYV testing, cytology and p16/
Ki67. For HPV limited genotyping the Abbott RealTime High Risk
HPYV molecular assay was performed. For HPV extended genotyping
two assays were used: Alinity m HR HPV and BD Onclarity HPV
Assay. Immunoprofile assessment was performed by a qualified and
experienced gynaecological cytopathologist. All cytology samples
were assessed based on the Bethesda 2014 system. The analysed
results were categorized and trends in age-specific, cytology-specific,
and p16/Ki67-specific HR-HPV prevalence and distribution were
observed, and differences between limited and extended genotyping
were examined. Statistical methods included chi-square and McNe-
mar’s tests for study groups comparisons.

Results: The overall HR-HPV-positivity rate was 15.0%. HR-HPV
prevalence in the limited genotyping group was 13.9%, in extended
genotyping 1 (17.8%), in extended genotyping 2 (17.2%), with a
statistically significant difference in the proportions of positive/neg-
ative cases (p<0.0001). No statistically significant difference was
observed between extended genotyping groups (p=0.706). Extended
genotyping group 1: the highest p16/Ki67-positivity was observed
for HR-HPV 33/58 (100.0%) and 31 (58.8%), while the lowest was
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for HR-HPV 45 (18.2%), 18 (25.0%) and 59/56/66 (28.9%). Extended
genotyping group 2: the highest p16/Ki67-positivity was observed
for HR-HPV 16 (66.7%) and 31/33/52/58 (58.8%).

Conclusion: These findings, derived from analysis of 10-year of HPV-
based screening test results, may contribute to cervical cancer preven-
tion, thereby introducing a novel capability for optimizing national
screening programs. A combined approach integrating new biomarker-
based diagnostic technologies could support decision-making processes
and help healthcare providers make more informed decisions about
patient care.

PS-05-009

Usefullnes of PLAG1 and HMGA2 immunohistochemistry in
salivary gland cytology

K. Bulut', S. Erkilic'

!Gaziantep University Medical Faculty, Pathology, Gaziantep, Turkey

Background & Objectives: Although the pleomorphic adenoma
gene (PLAG1) and high-mobility group AT-hook 2 (HMGA?2)
immunohistochemical stains represent rearrangements in pleo-
morphic adenoma, there are studies in the literature showing that
they can also stain in other salivary gland tumours. In this study,
we investigated the contribution of PLAG1 and HMGA2 immuno-
histochemical staining in differentiating salivary gland tumours in
cytology specimens.

Methods: A total of 64 cell blocks of salivary gland FNAC were
included in the study. They were prepared using the Thin Prep liquid-
based cytology method. All cytologies had histopathologic follow-
up; 41 pleomorphic adenomas (PA), 6 Warthin tumours (WT), 4
mucoepidermoid carcinomas (MEC), 1 adenoid cystic carcinoma
(AdCC), 2 basal cell adenoma/adenocarcinoma (BCA/BCAC), 2
acinic cell carcinomas (ACC), 2 epithelial myoepithelial carcinoma
(EMC), 2 salivary duct carcinoma (SDC), 1 myoepithelioma and 3
carcinoma ex pleomorphic adenoma. Nuclear staining was consid-
ered positive for both antibodies.

Results: In the cell blocks, positive staining for PLAG1 was detected in
24 tumours (21 PA, 1 BCA/BCAC, 1 ACC, and 1 carcinoma ex PA) and
for HMGAZ2 in 13 tumours (12 PA and 1 carcinoma ex PA). PLAG1 had
a specificity of 86.9%, a sensitivity of 51.22% and an accuracy of 64%
in differentiating PA, while for HMGA?2 these rates were 95.6%, 29.2%
and 51.6%, respectively. In the combination of PLAG1 or HMGAZ2,
specificity was 82.6%, sensitivity was 73.17% and accuracy was 75.5%.
Conclusion: In salivary gland cytology, PLAG1 and HMGA?2 have
high specificity and low sensitivity for pleomorphic adenoma. Better
results are obtained when both are used together.

Funding: Gaziantep University Scientific Research Projects Manage-
ment Unit

PS-05-010

Intraoperative sentinel lymph node cytology of breast cancer
patients following primary systemic therapy

G. Ivédy—Szabc’)l, A. Szente'!, A. Ribiénszkyl, E. T6th?

'National Institute of Oncology, Department of Cytopathology, Buda-
pest, Hungary, “National Institute of Oncology, Surgical and Molecular
Pathology Department, Budapest, Hungary

Background & Objectives: The axillary lymph node status is the
most important prognostic factor for breast cancer patients even fol-
lowing primary systemic therapy (PST). The surgical treatment of
axilla has been changed, and based on new indications, intraoperative
sentinel lymph node assessment recommended a smaller subgroup
of patients. At the same time, PST causes several cytopathological
regression changes in lymph nodes (cytopathic effects, decreased
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cellularity, fibrosis and necrosis) that could potentially affect the
diagnosis of intraoperative lymph node cytology.

Methods: In our study we investigated 439 patients’ intraopera-
tive sentinel lymph node cytology. Two groups were created. The
non-PST group, in which patients had sentinel lymph node biopsy
(SNLB) and intraoperative cytology without preoperative treatment,
and PST group in which, patients had SNLB and intraoperative cytol-
ogy after PST. The intraoperative results were compared with histol-
ogy as the gold standard, and sensitivity, specificity and accuracy
were determined in both groups.

Results: The sensitivity of the non-PST group was: 86,08%, the
specificity: 100% and the accuracy: 91,39%. Of the PST group the
sensitivity was: 57,14%, the specificity: 99,55% and the accuracy:
88,44%.

The intraoperative cytology findings of the non-PST group were, as
we previously seen, but in the PST group we saw various cytological
appearance depending on changes caused by PST.

The cellularity of the smears was variable due to intranodal fibrosis
and decreasing number of lymphocytes. Foamy macrophages and
reactive fibroblasts appeared more frequently. The tumour cells were
in small clusters or as single cells and showed variable cytopathic
changes, like bizarre nuclei and hyperchromasia. These cytological
changes were appropriate with the well-defined histological sub-
groups of regression patterns.

Conclusion: The low cellularity, the reactive fibroblasts and the single
cell pattern can cause differential diagnostic challenge for cytopathol-
ogists. For the future intraoperative cytologic evaluation of sentinel
lymph nodes remain a reliable tool in the management of breast cancer
patients.

PS-05-011

Malignancy risk in category III (AUS) of the 3rd edition of
Bethesda System for Thyroid Cytopathology: a study of cyto-his-
topathological correlation

A. Canastra', A. T. Alves!

ICUF Descobertas Hospital, Pathology Department, Lisbon, Portugal

Background & Objectives: The 2023 revision of the Bethesda System
for Reporting Thyroid Cytopathology redefined the category of Atypia
of Undetermined Significance (AUS) into AUS-Nuclear and AUS-
Other to reflect its heterogeneity. This study evaluates the malignancy
risk for each subcategory based on histologic correlation.

Methods: A retrospective analysis was conducted on thyroid fine-
needle aspiration cases diagnosed as AUS, between January 2023 and
January 2025 in the Department of Pathology. Among 763 AUS cases,
110 with available resection specimens were selected for histologic
correlation. These cases were further subcategorized into AUS-Nuclear
and AUS-Other (architectural or oncocytic atypia). The malignancy
rates for each category were determined based on final histopatho-
logical diagnoses, which included non-neoplastic disease, benign neo-
plasm, low-risk neoplasm and malignant neoplasm.

Results: Of the 110 AUS cases, 40 were classified as AUS-Nuclear,
32 as AUS-Other (architectural atypia), and 38 as AUS-Other (onco-
cytic atypia). The overall risk of malignancy for the AUS category was
16.4%, with a negative predictive value of 83.6%. The malignancy rates
for each subcategory were: 30.0% (12/40) for AUS-Nuclear, including
9 papillary carcinomas, 1 oncocytic carcinoma, 1 poorly differentiated
carcinoma, and 1 medullary carcinoma; 9.4% (3/32) for AUS-Other
(architectural atypia), including 1 oncocytic carcinoma, 2 trabecular
hyalinizing tumours and 1 NIFTP; and 7.9% (3/38) for AUS-Other
(oncocytic atypia), including 1 papillary carcinoma, 1 oncocytic car-
cinoma, and 1 follicular carcinoma.

Conclusion: Consistent with the recent literature, AUS-Nuclear car-
ries the highest malignancy risk, reinforcing its clinical significance.
In contrast, AUS-Other subcategories exhibit lower malignancy rates,

suggesting that a more conservative approach may be appropriate.
These findings highlight the need for refined risk stratification within
the Bethesda System to optimize the clinical management of thyroid
nodules.

PS-05-012

Comparison of diagnostic yield between percutaneous ultrasound-
guided fine needle aspiration and core needle biopsy in solid pan-
creatic lesions

D.P. Baran!, S. Onder!, M.G. Gedikoglu‘, C. Soékmensiier!, O.
Kurtulan'

"Hacettepe University Hospital, Medical Pathology, Ankara, Turkey

Background & Objectives: Since most pancreatic malignancies are
inoperable at diagnosis, small samples are essential for confirmation of
diagnosis and molecular analysis. Our study compares the diagnostic
yield of cytology and histology samples from percutaneous ultrasound-
guided fine needle aspiration (US-FNA) and core needle biopsy (US-
CNB) in solid pancreatic lesions.

Methods: We retrospectively reviewed patients who underwent US-
FNA or US-CNB for solid pancreatic lesions at Hacettepe University
Hospital between 2022 and 2024 using an electronic database. Two
authors analysed cytology/pathology reports and classified the diag-
nostic outcomes for each technique as inadequate, benign, atypical,
suspicious for malignancy (SM), or malignant.

Results: Overall, 136 cases were identified. After exclusion of 12
cases with cystic lesions, a total of 124 cases of 113 patients were
reviewed. There were 63 FNA cases from 57 patients (mean age
62.3), and 61 CNB cases from 56 patients (mean age 60.3). Cell
block was available for review in 37 (58.7%) FNA cases. In the US-
FNA group, 43 cases were diagnosed as malignant, 3 as SM, 6 as
atypical, 3 as benign, and 8 as inadequate. In the US-CNB group,
44 cases were diagnosed as malignant, 2 as SM, 7 as atypical, 5 as
benign, and 3 as inadequate. There were no false positive diagno-
ses. The definitive diagnosis of malignancy was achieved 68.2% and
72.1% of cases in US-FNA and US-CNB, respectively (Fisher’s exact
test: p=0.697). The overall adequacy rate of US-FNA and US-CNB
was 87.3% and 95%, respectively, indicating no statistically signifi-
cant difference (Fisher’s exact test: p=0.206).

Conclusion: Our study demonstrates that while US-CNB showed a
slightly higher diagnostic yield for malignancy and overall adequacy
rate compared to US-FNA, the differences were not statistically sig-
nificant. These findings suggest that both methods can be reliably used
for diagnosis with technique selection depending on patient-specific
factors, lesion characteristics, and institutional expertise.

PS-05-013

Opportunistic cervical cancer screening using liquid-based cytol-
ogy: insights from a tertiary care centre

S. Bhalla', S. Kumar', N. Shabeer!, S. Raghuvanshil, P. Agarwall,
A. Pandey’®

King George Medical University, Pathology, Lucknow, India, 2King
George Medical University, Obstetrics and Gynaecology, Lucknow,
India

Background & Objectives: Cervical screening is a reliable method
for early detection, with opportunistic screening for hospital patients
serving as a key approach. Additionally, ensuring consistency in
interpreting cytology results is essential for diagnostic accuracy and
quality patient care. This study aims to review the Liquid-Based
Cytology (LBC) cervical smears across age groups, clinical presenta-
tions, and per speculum findings, focusing on epithelial cell abnor-
malities and inter-observer variability.

Methods: Comprehensive clinical data and LBC smears from
January 2018 to December 2023 were retrieved from departmental
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archives. All smears were interpreted based on the 2014 Bethesda
System. Three observers with varying levels of experience in report-
ing LBC smears conducted the reviews.

Results: Of the 13,754 cases, the most common age group was the
fourth decade, accounting for 36.8% of women. The inadequacy
rate was just 0.43%. 94.2% of smears were reported as Negative
for Intraepithelial Lesion or Malignancy (NILM), with inflam-
matory changes in 91.1%. Epithelial cell abnormalities were seen
in 5.72% cases, with Low grade squamous intraepithelial lesion
(LSIL) accounting for 44.19%, ASC-US (28.48%), HSIL (11.11%),
and squamous cell carcinoma (3.96%)cases. Glandular lesions were
0.77% AGC and 0.13% Adenocarcinoma. Upon review, 19.16% of
initially diagnosed NILM cases were reclassified as low-grade epi-
thelial abnormalities. The highest agreement was observed in the
LSIL category, followed by ASC-US, with a statistically significant
Kappa statistic of 0.501, indicating moderate agreement between
observers. Agreement in more severe categories like HSIL and SCC
was more consistent, with a Kappa statistic of 0.323 indicating fair
agreement.

Conclusion: Opportunistic cervical screening offers an alterna-
tive method in absence of a robust population based mass screening
program. It enhances detecting premalignant and malignant cervical
lesions efficiently. In our study, epithelial cell abnormality rate was
5.72%. Addressing inter-observer variability is also crucial for optimiz-
ing screening programs and improving patient care in tertiary health-
care settings.

PS-05-014

Cytomorphological analysis and histologic correlation of salivary
gland neoplasms of uncertain malignant potential (SUMP) cat-
egory in salivary gland fine needle aspirations: a liquid-based cytol-
ogy experience

O. Sahin', E. Karatayz, G. Gungor Sahin?, N. Berker?, D. Vuralli
Bakkalogluz, Y. Ozluk?

1Umraniye Training and Research Hospital, Pathology, Istanbul, Tur-
key, ZIstanbul University Istanbul Faculty of Medicine, Pathology,
Istanbul, Turkey

Background & Objectives: The Milan System for Reporting Salivary
Gland Cytology (MSRSGC) categorizes neoplastic lesions into "benign
neoplasia” and "salivary gland neoplasm of uncertain malignant poten-
tial (SUMP)”. SUMP includes both benign and malignant neoplasms,
with an average malignancy risk of 26%. This study compares SUMP
cases with tissue diagnoses, focusing on cytomorphological and back-
ground features.

Methods: Salivary gland fine-needle aspiration (SGFNA) cases
reported from 2018 to 2025 using liquid-based cytology were docu-
mented. SUMP cases were classified by cell morphology, background
and matrix features. Tissue biopsy diagnoses for SUMPs were also
documented.

Results: Of 596 cases, 167(28%) were non-diagnostic, 54(9%) non-
neoplastic, 42(7%) atypia of uncertain significance (AUS), 192(32%)
benign neoplasms, 70(12%) SUMP, 20(3%) suspicious for malig-
nancy, and 51(9%) malignant. Parotid tumours were the most com-
mon (58[82.9%]). Epithelial/myoepithelial, basaloid, oncocytic, and
spindle cell morphologies were observed in 36(51.4 %), 16(22.9 %),
15(21.4 %), and 3(4.3 %), respectively. Fibrillary matrix appeared in
27/42(64.3%) with matrix features, dark/hyaline matrix in 13(31%), and
minimal matrix in 2(4.8%). Background features included lymphoid
(4/11[36.4%]), mucoid (4[36.4%]), cystic (2[18.2%]), and granular
(119.1%]). Among 43(61.4%) cases with tissue follow-up, 8(18.6%)
were malignant. In SUMP, the risks of malignancy (ROM) and neo-
plasia (RON) were 18.6% and 100%, respectively. The dark/hyaline
matrix type was more frequent in malignant cases (66.7%;p=0.059).
No significant association was found between cell morphology and
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malignancy (p=0.259). The presence of matrix was higher in malignant
cases (75%;p=0.434). Background features had no relationship with
malignancy (p=0.574).

Conclusion: This study supports the existing literature, showing a low
malignancy risk in SUMP cases. While evaluating the background and
matrix in liquid-based cytology samples is challenging, it is feasible.
The study has advantages, such as being single-centreed, using consist-
ent preparation technique, and having all cases evaluated by a cyto-
pathologist. However, limitations include a low number of cases and a
high number without tissue follow-up.

PS-05-015

Results from the second round of a HPV-based opportunistic cervi-
cal cancer screening program in Barcelona, Spain

P Santiago—Diazl, G. Lugonz, A. Moncusi?, L. Vézquezl, I. Sanchez!,
L. Serrano’, S. Clavé', A. Quiﬁonero‘, M. Bautista!, G. Picas®, M.-A.
Agﬁero3, J.M. Solé>, A. Burén?, B. Lloveras'*

"Hospital del Mar, Department of Pathology, Barcelona, Spain, Hos-
pital del Mar, Department of Epidemiology, Barcelona, Spain, *Hos-
pital del Mar, Department of Gynaecology, Barcelona, Spain, *Xarxa
de Diagnostic Biomedic i per la Imatge, Department of Pathology,
Barcelona, Spain

Background & Objectives: In 2018, a HPV-based opportunistic
cervical cancer screening program started for women aged 30-70 in
an area of Barcelona. Beginning in 2021, it expanded sequentially
to consecutive age groups, culminating in 2023 with full coverage
through primary HPV testing. We aim to report HPV, cytology, and
biopsy findings from the first year of the second round of screening.
Methods: Women 30 to 70 y.o. attended in public primary care
centres and due for cervical cancer screening were offered to per-
form a HPV test. High-risk-HPV (hrHPV) detection is performed by
Cobas-HPV Test (Roche). Cytologies are evaluated after any positive
hrHPYV test by cytotechnologists using ThinPrep cytology and Imager
assisted screening (Hologic).

Results: A total of 6,540 women (>30 years) were screened with
hrHPV testing. The hrHPV positivity rate was 14.8%, declining with
age (from 23.7% in 30-35 years to 7.4% in >65 years), a trend con-
sistent with the previous phase. HPV16 and/or HPV 18 were detected
in 25.9% of hrHPV-positive tests (3.8% of all screened women),
compared to 24.3% in the earlier phase. Among 966 smears, 48.4%
were >ASCUS (52.7% in younger vs. 41.7% in older women), a
slight drop from 53.5% previously. By genotype, 68.8% of abnor-
mal cytologies were associated with hrHPV no-16/18, 24.8% with
HPV16, 6.0% with HPV 18, and 0.4% with both, consistent with pre-
vious findings. Colposcopic evaluation led to biopsies in 283 women,
with results of: 0.4% insufficient, 23.0% normal, 44.3% LSIL, 31.1%
CIN2+ (1.3% of all women screened).

Conclusion: During the first year of the second round of HPV-based
screening, the overall hrHPV positivity rate was 14.3%, with a con-
siderable number of abnormal cytologies in triage, though fewer than
previous phase that did not yet include all older age groups under HPV
screening. hrHPV positivity accounted for 3.8% of screened patients,
but only 1.3% had CIN2+ lesions.

PS-05-016

Detection of high-grade serous carcinoma cells in PAP smears:
evidence of tumour cell migration from the fallopian tube

E. Su!, C.M. Nemes?, W. Jochum?, R. Hornung1

"HOCH, Cantonal Hospital St.Gallen, Clinic for Gynaecology and
Obstetrics, St.Gallen, Switzerland, ZHOCH, Cantonal Hospital St.
Gallen, Institute of Pathology, St.Gallen, Switzerland

Background & Objectives: High-grade serous carcinoma (HGSC)
of the ovary/fallopian tube has poor survival rates, largely due to
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late-stage diagnosis. While the fallopian tube is widely recognized as
the primary site of origin, the presence of tumour cells in the lower
genital tract remains underexplored. This study aimed to assess the
frequency of HGSC cells in PAP smears and to investigate their
potential migration via the tubal lumen.

Methods: This retrospective study re-evaluated archival fallopian
tube specimens and PAP smears from HGSC patients. Immunostain-
ing for p53 and Ki-67 was performed when tumour cells or precursor
lesions were not initially detected. A control group of PAP smears
from breast cancer patients was included to validate specificity. All
patients had undergone hysterectomy, ensuring that other glandular
lesions of the cervix and corpus were histologically excluded. Sam-
ples were collected between 2008 and 2025 from the archives of the
Institute of Pathology at the Cantonal Hospital of St.Gallen.
Results: Tumour cells were detected in multiple PAP smears, with a
mean PAP-to-adnexectomy interval of five months. In one particu-
lar case, tumour cells were present nearly two years before surgery
but not recognized as HGSC at the time. In several cases, tumour
cells in PAP smears were initially misclassified as atypical glandular
cells (AGC-N). In contrast, all PAP smears from the control group
remained negative. Re-evaluation of fallopian tube specimens of
HGSC patients revealed numerous precursor lesions and free-floating
tumour cells among the fimbriae.

Conclusion: Our findings suggest a potential role for cytological
screening in the early diagnosis of HGSC of the ovary/fallopian tube.
The presence of HGSC cells in PAP smears provides further evidence
of the intraluminal spread of carcinoma cells via fallopian tubes and
uterine cavity. Further research is needed to assess its diagnostic utility
and impact on risk stratification.

Funding: Our study is supported by grants from the Research Commit-
tee of the Cantonal Hospital St. Gallen (grant number MD 24/12), the
Cancer League Eastern Switzerland (grant number 2024-05), and the
Manja Gideon Foundation (no grant number)

PS-05-017

Comparison and classification of liver cytopathology and histo-
pathology in light of the WHO reporting system for liver cytology
L.Guvendir Bakkaloglu', S. Hallac Keser', S. Sengiz Erhan', D.
Celik'

Kartal Dr. Lutfi Kirdar City Hospital, Pathology, Istanbul, Turkey

Background & Objectives: Although many organs have established
cytological classification systems, liver cytopathology still lacks stand-
ardization. This study aims to reclassify liver cytology reports from
our institution and determine the risk of malignancy (ROM) for each
category.

Methods: Cytology reports and corresponding tru-cut biopsies per-
formed at our institution between 2017 and 2024 were retrospectively
reviewed. Cases were categorized based on demographic, radiologi-
cal, and clinical follow-up(CFU) data. Cytological diagnoses were
classified into five categories: I — Non-diagnostic;II — Benign;III
— Atypical;IV — Suspicious for malignancy;and V — Malignant. ROM
was assessed using both histopathological findings and final clinical
follow-up.

Results: The study included a total of 438 cases, of which 238 (54.3%)
were female (F/M ratio: 1.2 /1). The mean age was 61.24 years. Malig-
nant lesions were classified as either primary or metastatic. Histopatho-
logical evaluation of tru-cut biopsies revealed that 118 cases (26.9%)
were benign, and 320 cases (73.1%) were malignant. According to
CFU, 66 cases (15.1%) were considered benign, and 372 (84.8%) were
malignant. The concordance rate between cytological and histopatho-
logical diagnoses was 74.4%, while the concordance between cytologi-
cal diagnosis and CFU was 82.9%.

The ROM based on histopathological outcomes for each cytological
category was as follows: Category I, 66.6%; Category 11, 44.4%; Cat-
egory 111, 77.7%; Category IV, 90.1%; and Category V, 83.8%. Based
on CFU, ROM was calculated as follows: Category I, 73.3%; Category
II, 52.9%; Category III, 88.8%; Category 1V, 96%; and Category V,
100%. No statistically significant difference was observed between
cytological and tru-cut biopsy diagnoses with respect to CFU correla-
tion (p = 0.127).

Conclusion: Liver FNA demonstrates diagnostic accuracy com-
parable to tru-cut biopsy and is particularly useful for differentiat-
ing benign from malignant lesions. The relatively high ROM in the
benign category may reflect both limitations in targeted biopsy and
the absence of standardized definitions in current classification sys-
tems. Clarifying these uncertainties is essential for better clinical
decision-making.

PS-05-018

Multiplexed cry-immunostaining: application in a routine cytopa-
thology laboratory to minimize sample wastage

S. Miceska', S.C. Bhakdi*?, V. Kloboves Prevodnik'*

Unstitute of Oncology Ljubljana, Department of Cytopathology, Lju-
bljana, Slovenia, 2Faculty of Science, Mahidol University Bangkok,
Department of Pathobiology, Bangkok, Thailand, *X-ZELL Biotech
Pte Ltd., Singapore, Singapore, “University of Maribor, Department
of Pathology, Maribor, Slovenia

Background & Objectives: Multiplex cryo-immunostaining with
the X-ZELL platform enables up to 8 markers on a single slide,
addressing multi-slide staining challenges in cytopathology. How-
ever, X-ZELL’s cytospin preparation and fixation protocols differ
from routine methods. This study evaluated whether routinely pre-
pared cytospins provide comparable immunomorphological pres-
ervation and compatibility with X-ZELL’s cryo-immunostaining
protocol.

Methods: Mini lymphoma (CD45/CD3/CD20/DAPI) and mini carci-
noma (EpCAM/CK7/CK20/DAPI) multiplex immunostaining panels
were established. FNAB and effusion samples were analysed within
three days of collection. Two preparation methods were compared: (1)
the validated X-ZELL protocol (X-ZELL slides, cytofuge, cryofixation,
and cryostaining) and (2) a standard method using Superfrost Plus
slides (Epredia), cytocentrifuge (Shendon), and 4°C methanol fixa-
tion, followed by X-ZELL cryofixation and cryostaining. Single-marker
ICC staining served as a control. Slides were evaluated blindly by an
immunofluorescence specialist and a cytopathologist. Results were
provided descriptively.

Results: Ten cases were included: 7 FNAB (5 lymphomas, 2 reactive)
with the lymphoma panel, as well as 2 FNAB and 1 effusion case (ade-
nocarcinomas) with the carcinoma panel. No significant difference in
the percentage of evaluated cells was found between X-ZELL and rou-
tinely prepared cytospins, except for CD20 in one sample, with results
comparable to ICC controls. X-ZELL cytospins demonstrated superior
morphology and staining intensity without background staining, while
routinely prepared cytospins showed slightly weaker intensity, par-
ticularly for dim fluorophores like CD20-APC (allophycocyanin) in
the lymphoma panel. In the carcinoma panel, FNAB samples showed
strong staining for cytoplasmic markers (CK7), while membrane mark-
ers (EpCAM) showed weaker intensity linked to loss of nuclear mor-
phology. Effusion samples showed superior intensity for both markers
in both methods.

Conclusion: The X-ZELL platform can be applied to routinely pre-
pared cytopathology samples, particularly for effusions. For FNAB
samples, improvements can be made by using X-ZELL slides, ice-cold
methanol, and avoiding dim channels for critical markers to enhance
staining consistency.
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PS-06-001

Effect of PRMT1 and ZEB1 expression on survival in patients diag-
nosed with Kaposi Sarcoma

M. Urganci Gékpinar!, B. Ogiit', Y.C. Edek?, E. Adisen?, O. Erdem’
1Gazi University, Pathology, Ankara, Turkey, ’Gazi University, Der-
matology, Ankara, Turkey

Background & Objectives: Kaposi sarcoma (KS) is a tumour origi-
nating from vascular endothelial cells, typically occurring in immu-
nocompromised individuals. The clinical course is highly variable;
it progresses slowly in some patients, while in others, it may follow
an aggressive course. In recent years, transcription factors associated
with epithelial-mesenchymal transition, such as PRMT1 and ZEB1,
have attracted attention due to their effects on cancer cell invasion and
metastasis. However, the role and prognostic significance of PRMT1
and ZEB1 in KS are not fully understood. This study aims to investigate
the possible effects of PRMT1 and ZEB1 expression on the clinical
course of KS by analysing the intensity and percentage of their expres-
sion in KS biopsies.

Methods: We selected paraffin blocks from 92 biopsies of 70 patients
diagnosed with KS and HHV-8 positive between 2011 and 2021.
PRMT1 and ZEB1 antibodies were applied, with positive controls.
Overall survival data were retrieved from the Hospital Information
Management System and Medulla System, determining if patients were
alive as of March 2025.

Results: A total of 92 biopsies from 70 patients with a median age
of 66.8 (29-93) were included in the study. Cox regression multi-
variate analysis showed significant survival differences associated
with PRMT]1 expression percentage (p=0.03) and ZEB1 expression
percentage (p=0.01). Patients with high PRMT1 and ZEB1 expres-
sion percentages had longer survival compared to those with low
expression. This suggests that PRMT1 and ZEB1 could serve as
biomarkers associated with a good prognosis.

Conclusion: Our findings suggest that PRMT1 and ZEB1 expres-
sion could be considered prognostic markers in Kaposi sarcoma,
with high expression levels independently contributing to improved
overall survival. However, no significant relationship was found
between the intensity of PRMT1 and ZEB1 expression and survival.
These results indicate that PRMT1 and ZEB1 may play a role in KS
progression, and further studies in larger patient cohorts are needed.

PS-06-002

PRAME expression in mammary and extramammary Paget’s
disease

C. Topalidis', K. Boulogeorgou!, G. Karayannopoulou', T. Koletsa',
J. Kanitakis®?

LAHEPA University Hospital, Aristotle University of Thessaloniki,
Department of Pathology, Thessaloniki, Greece, “Lyon-Sud Hospital
Centre, Laboratory of Pathology, Pierre Bénite, France, 3Ed. Herriot
Hospital (Pav. R), Department of Dermatology/CliMA, Lyon, France

Background & Objectives: PRAME (PReferentially-expressed
Antigen in MElanoma) is a testis-cancer antigen that has been
extensively studied for the diagnosis of ambiguous melanocytic neo-
plasms, as it is preferentially expressed in melanomas compared with
benign lesions. In normal skin, PRAME is expressed in the cyto-
plasm of sebocytes, apocrine sweat glands and in a subset of cells
of eccrine gland secretory coils. Accordingly, PRAME is expressed
by the majority of sebaceous tumours and less frequently (ca. 20%)
by tumours and hyperplasias of sweat glands. Mammary (MPD) and
extramammary (EMPD) Paget’s disease are apocrine adenocarcino-
mas with epidermal involvement. So far, very few data exist on the
expression of PRAME in MPD and EMPD.
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Methods: We investigated the immunohistochemical expression of
PRAME in 33 cases of Paget’s disease (13 MPD, 20 in situ or invasive
EMPD), using the ERP20330 antibody and an automated immuno-
histochemistry stainer device (Ventana). Sebaceous and/or apocrine
glands present in each section served as positive internal controls.
Results: All 13 cases of MPD (from female patients) expressed
PRAME to various degrees (strongly in 10 cases and weakly in 3
cases). In most cases, both the intraepidermal Paget cells and the under-
lying breast carcinomas were PRAME-positive. Among the 20 cases
(12 women) of EMPD (6 vulvar, 5 perianal, 9 other), 12 cases were
strongly PRAME-positive, 5 cases showed weak immunoreactivity, and
3 cases were negative. The expression of PRAME was nuclear and/or
cytoplasmic, both in MPD and EMPD cases.

Conclusion: These results expand the spectrum of cutaneous epi-
thelial/glandular malignancies expressing PRAME, and should be
known when using this antigen as a diagnostic immunohistochemi-
cal biomarker. Studies are ongoing to assess the utility in differentiat-
ing primary (cutaneous) from secondary (associated with underlying
malignancies) EMPD, and the potential prognostic or predictive value
of PRAME expression on MPD, as has been recently suggested for
breast carcinomas.

PS-06-003

PRAME expression in Spitz nevus and Atypical Spitz tumour in
children

G.A. Dumbrava', A. Vilaia>?, R.T. Andrei', D. Cereal, S.A. Zurac>!
!Colentina University Hospital, Department of Pathology, Bucharest,
Romania, 2University of Medicine Carol Davila, Department of Pathol-
ogy, Bucharest, Romania, 3Gral Medical - Oncofort Hospital, Depart-
ment of Pathology, Bucharest, Romania

Background & Objectives: PRAME (Preferentially expressed Antigen
in Melanoma) expression is well documented in cutaneous melanomas,
but knowledge of its expression pattern in Spitz nevi and Atypical Spitz
tumours is limited.

Methods: We performed a detailed microscopic reexamination of the
original haematoxylin and eosin slides from 33 paediatric patients aged
1 to 18 years. A total of 28 Spitz nevi and 5 Atypical Spitz tumours
were included in the study. PRAME immunohistochemistry was per-
formed on all samples. Cases were classified on a scale from 0 (no
expression) to 4+ (>75% positive melanocytic nuclei).

Results: The majority (23/28) of the Spitz nevi analysed were com-
pletely negative for PRAME. Only 7.14% (2/28) of Spitz nevi showed
a 2+ heterogeneous immunoreactivity in 50% of melanocytes from
both the junctional and dermal components. Three Spitz nevi (10.71%)
showed weak nuclear positivity in less than 25% of melanocytes (1+).
Only one (1/5) Atypical Spitz tumour from a 4-year-old patient showed
faint nuclear PRAME expression corresponding to a 1+ score. Non-
specific, diffuse, membranous, and cytoplasmic PRAME positivity was
observed in normal sebocytes from all samples.

Conclusion: PRAME expression is not limited to malignant melano-
cytic tumours; Spitz nevi and Atypical Spitz tumours can infrequently
express PRAME in a heterogeneous pattern. A constant membranous
and cytoplasmic positivity in sebocytes was identified. PRAME should
be interpreted carefully in the context of histomorphological findings.

PS-06-004

Immunofluorescence: is fresh tissue necessary?

F. Kelly'2, E. Carroll'?, C. Brennan', A.M. Quinn'?, L. Lydon'
!Galway University Hospital, Histopathology, Galway, Ireland, *Uni-
versity of Galway, Galway, Ireland

Background & Objectives: Direct immunofluorescence(DIF) is a
technique allowing the visualization of a specific protein in tissue sec-
tions by binding a specific antibody conjugated with a fluorescent dye.
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The sample can be processed fresh or transported in Michel’s solution.
This complicated process demands significant time and attention, and
when fresh is difficult for senior scientists given staffing constraints.
Workforce shortages in Ireland have created wide gaps in scientific
support staff, causing significant disruption to laboratory processes
and workflow. When received in Michel’s, samples can be batched and
the lengthy process completed in tandem, saving the senior scientists
valuable time.

The objective was to prove the equivalence of tissue in Michel’s solu-
tion to fresh tissue.

Methods: Retrospective single centre audit of skin samples analysed by
DIF in Galway University Hospital(GUH) from 2021-2023. Biopsies
were studied which had been sent either fresh or in Michel’s solution.
The 100 most recent cases from GUH were the fresh group. The 100
most recent cases from Sligo University Hospital were the Michel’s
group.

Results: Sligo 2021-2023: 28 cases showed positive staining. 99 of 100
had a positive internal control and 98 of 100 had a negative internal
control.

Galway 2023: 32 cases showed positive staining. 100 of 100 had a
positive internal control and 99 of 100 had a negative internal control.
Conclusion: 32 of 100 fresh samples from GUH tested positive for
at least one immunofluorescence stain(2023). 28 of 100 samples in
Michel’s solution from SUH tested positive for at least one immuno-
fluorescence stain(2021-2023). This audit demonstrates the efficacy
of Michel’s solution as a transport medium for skin samples sent for
immunofluorescence.

Tissue in Michel’s remains as diagnostically accurate as fresh tissue
and can be reliably used for specimens for DIF. Following completion
of this audit, dermatologists have begun sending samples in Michel’s
solution.

PS-06-005

Clinicopathologic analysis of overall survival rates for cutaneous
melanoma in Turkey

S. Kestel!, B. Ogiit?, O. Ekinci?, F.P. Uyar Gogiin?, O. Erdem?
"University of Health Sciences Tiirkiye, Basaksehir Cam and Sakura
City Hospital, Department of Pathology, istanbul, Turkey, 2Gazi Uni-
versity, Faculty of Medicine, Department of Pathology, Ankara, Turkey

Background & Objectives: The current study aimed to investigate
the clinicopathological prognostic factors of melanoma in a country
with low incidence rates, primarily among individuals with low-risk
cutaneous phototypes.

Methods: The study analysed 233 cases of invasive and micro-invasive
primary cutaneous melanoma (CM) pathologically diagnosed at a ter-
tiary university hospital between January 2008 and March 2020.
Results: A total of 233 patients were included in the study, compris-
ing 103 females and 130 males. The average age at diagnosis was 57
years, with a median age of 59 years (ranging from 1 to 95 years). The
overall survival (OS) rates at 1, 2, 5, and 10 years were 92%, 84%, 70%,
and 62%, respectively. Favorable prognostic factors identified included
female gender, nevus-associated melanoma, solar elastosis, the pres-
ence of tumour-infiltrating lymphocytes (TILs), melanoma thickness
of 1 mm or less, Clark level below III, and microinvasive melanoma.
When comparing patients who survived for less than 5 years with those
who survived for 5 years or more, interesting associations with 5-year
survival status emerged, particularly relating to ulceration, TILs, and
mitotic rate values with different cut-off levels.

Conclusion: A Cox multiple regression model indicated that gender,
Breslow thickness, surgical margin, TILs, lymphovascular invasion
(LVI), pN status, and age at diagnosis were independent predictors
of overall survival. We have significant predictors of survival. We can
even predict some molecular features of cutaneous melanoma using
light microscopy.

PS-06-006

Pigmentation in melanoma: what it means and its importance

S. Kestel', B. (")gijtz, O. Ekinci?, F.P. Uyar Gégijnz, O. Erdem?
"University of Health Sciences Tiirkiye, Bagaksehir Cam and Sakura
City Hospital, Department of Pathology, istanbul, Turkey, 2Gazi Uni-
versity, Faculty of Medicine, Department of Pathology, Ankara, Turkey

Background & Objectives: A recent study conducted in Germany
found that pigmented melanomas have a better prognosis than non-
pigmented melanomas. Our research, which was carried out in 2020
as part of a pathology graduation thesis in Turkey, aims to share some
intriguing findings regarding the relationship between pigmentation
and histopathological prognostic factors. We believe these insights will
enhance the understanding of melanoma’s phenotype, the deadliest
form of skin cancer originating from melanocytes.

Methods: We statistically analysed 122 metastatic melanoma cases
and 233 primary cutaneous melanoma cases with Chi-Square or Fish-
er’s test according to pigmentation association with histopathologic
variables.

Results: In primary cutaneous melanoma cases, pigmentation was
associated with histopathologic subtype (Low cumulative sun-
damage melanoma/superficial spreading melanoma is the most
frequently pigmented subtype) (p<0.001), location of melanoma
(p=0.023) (extremity and trunk were the two most frequent location
for pigmented melanoma), melanoma related to a nevus (p=0.037,
nevus-associated melanomas were more frequently pigmented
than de novo melanomas), lower pT stage (p=0.018) (pT1 cases
dramatically were frequent in pigmented melanomas), absence of
lymphovascular invasion (LVI) (p=0.017), BRAF-mutation status
(p=0.011), absence of ulceration (p<0.001), Clark level (p=0.038,
pigmented melanomas were mostly Clark levels II or III), skin
appendages involvement (p=0.013), regression status (p=0.005),
presence of radial growth phase (RGP) (p<0.001, 170 cases with
RGP were also pigmented), mitotic rate (p=0.013) (Cases with zero
mitoses were all pigmented).

Conclusion: According to some of these (such as the absence of LVI)
and previous results, pigmentation may also have an immunologic role
in response to melanoma. These findings open new possibilities for
understanding and potentially treating melanoma, offering hope for
improved patient outcomes.

PS-06-007

Major histocompatibility complex class I (MHC-I) and
B2-microglobulin loss are common tumour progression events
in cutaneous melanoma, a tertiary institutional experience

Y.C. Chang Chien', C. Prementine?, G. Emri’, J. Bedekovics', G.
Méhes'

"University of Debrecen, Clinical Centre, Department of Pathology,
Debrecen, Hungary, 2University of Debrecen, Clinical Centre, Faculty
of Medicine, Debrecen, Hungary, 3University of Debrecen, Clinical
Centre, Department of Dermatology, Debrecen, Hungary

Background & Objectives: Cutaneous melanoma(CM) is one of
the most “immunogenic” tumours, avoiding immune surveillance.
The PD-1/PD-L1 axis is a prototypical immune escape mechanism
adopted by neoplastic cells. However, regarding CM, different scor-
ing systems exist for PD-L1 expression assessment such as combined
positive score(CPS), and melanoma scoring system(MEL) which make
interpretation a matter of debate. The effectiveness of immunotherapy
with PD-1/PD-L1 inhibitors is also varied among studies, indicating
alternative cytotoxic dysregulation pathway also contributes to tumour
escaping. Among those, down-regulation of major histocompatibility
complex class-I(MHC-I) is the most frequent one. This phenomenon
is well documented in many carcinomas, and haematological malig-
nancies, but has rarely been addressed in melanomas. We questioned
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the possible mechanism for MHC-I suppression, notably the synthesis
of the p2-microglobulin subunit of MHC-I. These potential cellular
alterations triggered our interest to correlate between CPS and MEL
scores and identify the MHC-I, and pf2-microglobulin status in CMs.
Methods: We collected 25 advanced, CMs, with average follow-
up period 71 months. Eleven cases with nodal metastasis were
also included. We evaluated CPS and MEL scores by PD-L1(clone
22C3) immunohistochemistry(IHC) and performed correlation anal-
ysis between these 2 systems. We carried-out IHC for MHC-I and
B2-microglobulin to evaluate the signal loss in percentage in primary/
metastatic tumours. Furthermore, we also correlated MHC-I loss and
tumour-infiltrating lymphocyte(TIL).

Results: We found a strong correlation between CPS and MEL score.
Twenty-one cases(84%) of primary tumour showed significant HMC-
I(>25%) loss, largely in the invasive regions associated with decreased
TIL(r: - 0.44) and concurrent loss of f2-microglobulin. Significant fur-
ther loss of MHC-I in metastatic tumours was also observed(p: 0.0017).
Conclusion: CPS and MEL has high concordance and can be used
interchangeably in CMs. Concurrent MHC-I and 2-microglobulin loss
is a common tumour-progression event in CMs, which may contribute
to treatment failure. Our data points out that MHC-I could serve as a
potential biomarker in CMs.

PS-06-008

LEF1 expression in melanocytic tumours cannot accurately predict
CTNNBI mutational status acting as a potential pitfall in combined
lesions

N. Katsoulas"?, D. Goutas'?, M. Michelaki!, M. Nifora?, N.
Koufopoulos3, A. Stofas!, P. Papadakisl, E. Lakiotaki', L. Panayiotides3,
A. Saettal, P. Korkolopouloul, V. Damaskou?, A. de la Fouchardiere*>?
ISchool of Medicine, National & Kapodistrian University of Athens,
1st Department of Pathology, Athens, Greece, “Istomedica Private Ana-
tomic Pathology Lab, Athens, Greece, 3School of Medicine, National
and Kapodistrian University of Athens, Attikon University Hospital,
2nd Department of Pathology, Athens, Greece, 4Centre Leon Berard,
Department of Biopathology, Lyon, France, *University of Lyon, Uni-
versite Claude Bernard, Department of Research, Lyon, France, %Can-
cer Research Centre of Lyon, Lyon, France

Background & Objectives: Majority of melanocytic lesions develop
along a genetic spectrum, progressing from a nevus to melanoma. Mel-
anocytomas represent an intermediate category of tumours that lay
within that spectrum and are characterized by additional genetic altera-
tions, which can occasionally alter their phenotype. Currently, the three
categories of melanocytomas, recognized by WHO, are pigmented epi-
thelioid melanocytomas (PEMs), BAP1 inactivated melanocytomas
(BIMs), and WNT-activated melanocytomas (WAMs). Among them,
WAMSs represent an under-recognized entity, which can occasionally
be misinterpreted as other biphenotypic pigmented lesions or as mela-
nomas. LEF1 was recently suggested as a marker of increased utility in
the diagnosis of WAMs against other histologic mimics.

Methods: In this study, we analysed the expression of LEF1 in a series
of 55 melanocytic tumours, including 10 Spitz nevi, 16 blue nevi, 9
common nevi, 1 clonal nevus, 10 melanomas of various subtypes, 7
WAMs and 2 PEMs. Beta-catenin expression was also assessed in all
biphenotypic cases. Furthermore, molecular analysis was performed
for the identification of CTNNBI mutations in all cases that were LEF1
positive.

Results: Thirty-seven (37) out of 55 cases displayed LEF1 positivity
independent of CTNNBI mutational status. Specifically, LEF1 nuclear
expression was present in 6/10 (60%) Spitz nevi, 5/16 (31%) blue nevi
(4/5 combined BN, 0/5 dendritic BN and 1/6 cellular BN), 9/9 (100%)
common nevi, 0/1 clonal nevus, 10/10 melanomas (100%), 7/7 (100%)
WAMs and 0/2 PEMs. Subsequent examination for CTNNBI exon 3
mutations did not reveal any alterations. Beta-catenin was positive in all
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WAM cases (7/7) and displayed a normal membranous staining pattern
in the remaining combined lesions examined.

Conclusion: These data suggest that LEF1 expression should be
interpreted with caution in ambiguous pigmented and/or combined
melanocytic lesions, where beta-catenin expression cannot be eas-
ily assessed. Therefore, we suggest that LEF1 positivity should be
assessed in conjunction with beta-catenin or with a CTNNBI molecu-
lar confirmation.

PS-06-009

Trans- and dedifferentiated primary and metastatic melanoma:
the challenging diagnosis and diagnostic significance of PRAME
staining

M. Senchenko'??, T. Zaslavskaia®, G. Tsaur®, Y. Sitnikova*, D.
Korobova!, G. Setdikova?, D. Rogozhinl’5

'N.N. Blokhin National Medical Research Centre of Oncology, Pathol-
ogy, Moscow, Russia, 2Dmitry Rogachev National Medical Research
Centre of Paediatric Haematology, Oncology and Immunology,
Pathology, Moscow, Russia, *Moscow Regional Research and Clinical
Institute, Pathology, Moscow, Russia, 4chional Children’s Hospital,
Laboratory of Molecular Biology, Immunophenotyping and Pathology,
Ekaterinburg, Russia, 5Pirogov Russian National Research Medical
University, Moscow, Russia

Background & Objectives: In primary, or more commonly, metastatic
cases of malignant melanoma (MM) there may be a complete loss
of melanocytic markers with the acquisition of signs of heterologous
differentiation in some cases. This phenomenon may cause diagnostic
difficulties. Here we present six cases of MM with signs of dedifferen-
tiation (n=3) or de-/transdifferentiation (n=3).

Methods: In each case immunohistochemistry (IHC) was performed
with S100, SOX-10, Melan A, HMB45, in four cases with PRAME.
Molecular analysis for BRAF mutations using direct sequencing of
exon 15 was performed in five case.

Results: Our study included one primary dedifferentiated and five
metastatic de-/transdifferentiated cases of MM (M — 3, F — 3, aged
43 to 63 years, median — 61.5). Primary dedifferentiated neoplasm
had small focus with retained melanocytic expression and epithelioid/
rhabdoid morphology, dedifferentiated component had spindle cell
morphology. Two metastatic dedifferentiated cases with unknown pri-
mary site located in axillary area, had epithelioid/rhabdoid morphology
and were totally negative for melanocytic markers. In one case there
was diffuse PRAME expression. Three metastatic cases with total or
subtotal loss of melanocytic markers expression showed heterologous
differentiation (right upper arm — 1, inguinal lymph node — 2): pleo-
morphic leiomyosarcoma, (Desmin+, SMA-, Myogenin/MyoD1-, mel-
anoctyc markers-, PRAME weakly+), fibrosarcoma-like tumour with
immature cartilaginous islands (SOX-10+ in cartilaginous component,
PRAME-+, S100/Melan A/HMB45-), spindle cell rhabdomyosarcoma
with focal rhabdoid morphology and osteoproduction, (Desmin+, Myo-
genin/MyoD1+/-, H3K27Me-, S100/Melan A focal+, HMB45 single
cells+, PRAME+). In the first two cases, the primary site was known
with confirmed skin MM. BRAF mutation was detected in all dedif-
ferentiated cases.

Conclusion: Awareness of de-/transdifferentiation phenomenon is
important for making accurate diagnosis of MM. MM may have vari-
ous types of heterologous differentiation and IHC for PRAME can be
useful in difficult cases, but it should be considered in the context of
clinical history, morphology and immunophenotype, as other high-
grade sarcoma may also show postive expression.

PS-06-010

Distribution of IL-17-positive cells and IgG4-positive plasma cells
in patients with bullous dermatoses

N. Uzunovl, M. Ivanov', J. Ananiev!
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"Medical Faculty, Trakia University, Department of General and Clini-
cal Pathology, Forensic Medicine, Deontology and Dermatovenerol-
ogy, Stara Zagora, Bulgaria

Background & Objectives: Bullous dermatoses are a group of auto-
immune-mediated diseases affected squamous epithelia, such as the
skin and oral mucosa. The aim of our study is to investigate the relation
between different subtypes of immune cells and the development of
bullous pemphigoid and pemphigus vulgaris patients.

Methods: We investigated 24 patients with bullous pemphigoid (BP)
and 14 with pemphigus vulgaris (PV) with antibodies against IL-17
and IgG4 by immunohistochemistry. The correlation between density
of markers-positive cells, morphological and clinicolaboratory data
were evaluated.

Results: We found infiltration by IL-17-positive cells and 1gG4-posi-
tive plasma cells in all studied specimens. IL-17-positive cells could be
found in all cases, with a median number of 28.4 cells/mm? (SD+3.92)
and IgG4-positive plasma cells with median number of 16.9 cells/mm?
(SD=2.2). Comparing the density of the two types of cells, we found
that IL-17-positive cells are significantly more in comparison with
IgG4-positive plasma cells (p=0.013, t-test). There was a tendency
- in patients with BP there was a greater number of IL-17-positive
cells compared with PV (x2=3.44, p=0.098). No significant results was
found between and other clinicopathological parameters.

Conclusion: Based on the IHC findings and the comparison of the data,
we suggest that there is a strong relationship between the activation of
both immune cell populations in bullous dermatoses and the severity
of the disease.

Funding: This research was funded by the Bulgarian Ministry of Edu-
cation and Science (MES) in the frames of the Bulgarian National
Recovery and Resilience Plan, Component “Innovative Bulgaria”,
Project No. BG-RRP-2.004-0006-C02, “Development of research and
innovation at Trakia University in service of health and sustainable
well-being”

PS-06-011
The value of peritumoral lymphocyte infiltration in progres-
sion-free survival (PFS) of NRAS, TERT and CHEK2 mutant
melanoma

. Isajevs!, T. Zablocka', D. Pjanova2
1University of Latvia, Faculty of Medicine and Life Sciences, Riga,
Latvia, “Latvian Biomedical Research and Study Centre, Riga, Latvia

Background & Objectives: The presence of tumour infiltrating
lymphocytes (TIL) is a favourable prognostic factor in cutaneous
melanoma. However, TIL infiltration in NRAS, TERT and CHEK?2
Stage I and II mutant melanoma is still controversial. The current
study’s objective have been to compare the NRAS, TERT and CHEK?2
mutation status with peritumoral lymphocytic infiltration and PES in
Stage I and II melanoma.

Methods: Altogether, 118 patients who underwent melanoma surgi-
cal treatment at the Riga East University Hospital at the stage IA-
IIC were retrospectively enrolled in the study. TERT and CHEK?2
mutational status was assessed by NGS testing. The Qiagen pan-
cancer-multimodal panel gene kit was used (Cat. No. / ID: 334942).
NRAS mutations was assessed by digital droplet PCR (ddPCR) using
NRAS Q61 (#12001006) and NRAS G12/G13 (#12001627) Screen-
ing Assays (Bio-Rad, USA) as per the manufacturer’s instructions.
Results: Patients with TERT mutation had significant worse PFS
compared to TERT wild melanoma (HR=13.8, 95 % C.I = 6.8-31.0;
P<0.0001). In additional, patient with TERT mutation and low TIL
had significant better PFS compared to patients with TERT muta-
tion and high TIL infiltration (HR = 4.80; 95 %, C.I = 2.30-7.890,
P=0.002). CHEK?2 mutation status did not associated with PFS.

However, patients with CHEK?2 had increased TIL infiltration com-
pared to CHEK?2 wild melanoma (P<0.0001). Patients with NRAS
mutant melanoma had significant worse PFS compared to NRAS wild
type melanoma (HR = 12.30; 95 %, C.I = 5.78-26.21, P < 0.0001).
However, the association between NRAS mutant melanoma, TIL
infiltration and PFS have not been observed.

Conclusion: TERT and NRAS mutant melanoma characterized by
worse PFS compared to TERT and NRAS wild melanoma. Increased
TIL infiltration contributed to the better PFS in TERT mutant mela-
noma. However, TIL infiltration did not associate with even better or
worse PFS in NRAS and CHEK?2 mutant melanoma.

PS-06-012

Pathological and prognostic insights from SLN biopsy in mela-
noma: a single centre study of 1181 cases

V. Kushnarev', D. Chuglovaz, V. EmtsevaZ?, M. Gafton”

'High School of Oncology, Pathology, Saint Petersburg, Russia,
National Medical Centre of Oncology named after N.N.Petrov, Pathol-
ogy, Saint Petersburg, Russia

Background & Objectives: Melanoma prognosis is primarily deter-
mined by certain pathological features of the primary tumour and the
status of regional lymph nodes. This study analyzes a cohort of mela-
noma patients with sentinel lymph node biopsy (SLNB) to identify
prognostic and predictive markers, correlating tumour morphology
with survival outcomes.

Methods: We analysed primary tumour pathology characteristics
(Breslow thickness, ulceration, mitotic activity, Clark level, LVI, neu-
rotropism) and SLNB results from January 2021 to December 2024 in
the National Cancer Research Centre named after N.N.Petrov. Kaplan-
Meier survival analysis was performed to estimate survival distribu-
tions and compare groups by log-rank tests. Cox proportional hazards
regression was used for multivariate analysis of prognostic factors.
Results: A total of 1181 patients were analysed. Sentinel lymph node
(SLN) biopsy was positive in 206 cases (17.4%) and negative in 975 cases
(82.6%). Significant correlations were found between positive SLN status
and major pathological prognostic factors: Breslow thickness (Chi-squared
test, p < 0.001), ulceration (p < 0.001), mitotic rate (p < 0.001), and lym-
phovascular invasion (LVI) (p < 0.001). Positivity rates for SLN biopsies
notably increased with greater Breslow thickness (>4 mm had the highest
positivity), presence of ulceration, higher mitotic rates (>5 mitoses/mm?),
and presence of LVI. A total of 758 melanoma patients with available
survival follow-up were included (median age ~55 years; 54% female).
The median follow-up was 30 months. There were 19 melanoma-related
deaths (2.5%) during the study period. Thickness >2 mm carried an HR
~10 (95%CT 1.4-79, p=0.03) for mortality compared to <2 mm.
Conclusion: Breslow thickness, ulceration, SLN status, mitotic rate,
and LVTI are confirmed as key prognostic indicators in melanoma.
Thickness remains the dominant predictor of overall survival — thicker
melanomas have drastically worse outcomes

PS-06-013

Divergent epigenetic landscapes and stem cell dynamics in psoriasis
versus atopic dermatitis

E Repettol, H. Nguyenz, S. Xu?, J. Billingslcy4, E. Partan®, S. Ho Sui®,
G.F. Murphy', C.G. Lian'

"Mass General Brigham and Harvard Medical School, Program in
Dermatopathology, Department of Pathology, Boston, USA, Boston
University, Chobanian & Avedisian School of Medicine, Boston, USA,
3Mass General Brigham and Harvard Medical School, Department of
Pathology, Boston, USA, “Harvard T.H. Chan School of Public Health,
Harvard Chan Bioinformatics Core, Boston, USA

Background & Objectives: Atopic dermatitis (AD) and psoriasis
(PS) are among the most common and clinically impactful chronic
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inflammatory skin disorders worldwide, affecting hundreds of millions
of individuals. They exhibit overlapping clinical features but distinct
immune mechanisms. Both exhibit epidermal hyperplasia, but the
mechanisms driving this hyperplasia are not fully understood, particu-
larly the contributions of keratinocyte stem cells (KSCs) and epigenetic
regulation. We aimed to delineate disease-specific epigenetic landscapes
and KSC dynamics by analysing the distribution of 5-hydroxymethylcy-
tosine (5-hmC), a key epigenetic mark, alongside markers for stem cells
and transit-amplifying cells (TACs) in PS versus AD.

Methods: Human skin biopsies and mouse models of PS (imiquimod-
induced) and AD (ovalbumin-induced) were evaluated. Immunofluo-
rescence for 5-hmC, CK15 (KSCs), and FABP5 (TACs) was used to
assess the epidermal stem cell and TCAs compartments. Additionally,
NanoString GeoMx Digital Spatial Profiling (DSP) was performed on
epidermal and dermal regions to measure expression of proteins related
to stem cell regulation and immune signalling

Results: Psoriatic lesions confirmed prior observations of near-com-
plete loss of 5-hmC in basal and suprabasal keratinocytes, accom-
panied by marked depletion of CK15+ KSCs and robust expansion
of FABP5+ TCAs. DSP analysis established significantly elevated
expression of keratinocyte activation and innate immune markers in
PS (e.g., CD44, CD11b). In contrast, AD epidermis retained 5-hmC
throughout the basal and suprabasal layers, with preserved CK15+
KSCs and minimal TCAs expansion. Proteomic profiling in AD high-
lighted a Th2-skewed immune response and barrier dysfunction, but
not the pronounced epigenetic and stem cell alterations observed in PS.
Conclusion: These findings suggest that epidermal hyperplasia in
psoriasis is driven by 5-hmC epigenetic dysregulation, KSC exhaus-
tion, and excessive transit amplification cell accumulation, whereas
AD maintains DNA hydroxymethylation and KSC homeostasis. This
mechanistic divergence raises the prospect of distinct therapeutic
approaches: epigenetic and stem cell restoration in PS versus abroga-
tion of Th2 pathways and barrier repair in AD.

PS-06-014

Identification of BRAF/NRAS-mutated melanocytic lesions with
spitzoid morphology versus true Spitz tumours using deep learning
on histopathological whole slide images

A.Mosquera'?, L. Launet®, V. Naranjo*>, C. Monteagudo®
IUniversitat de Valéncia, Faculty of Medicine, Valencia, Spain,
2Clinica Colsanitas, Pathology Laboratory, Bogota, Colombia, *Uni-
versitat Politécnica de Valencia, Valencia, Spain, 4CVBLab, Instituto
Universitario de Investigacién en Tecnologia Cen- trada en el Ser
Humano (HUMAN-Tech), Valencia, Spain, SUniversitat Politécnica
de Valéncia, Valencia, Spain, SUniversitat de Valéncia, Valencia, Spain

Background & Objectives: According to the World Health Organi-
zation’s classification of skin tumours, it is recommended to distin-
guish BRAF-mutated melanocytic lesions with spitzoid morphology
from true Spitz tumours, including both Spitz melanocytomas/atypi-
cal Spitz tumours and Spitz melanomas, which are characterized by
wild-type BRAF and NRAS status. This study focuses on differentiat-
ing these entities by applying deep learning models to predict BRAF
and NRAS mutational status directly from histopathological whole
slide images (WSIs)

Methods: A total of 36 whole slide images (WSIs) were analysed,
comprising 18 mutation-positive cases (harbouring BRAF or NRAS
mutations) and 18 mutation-negative cases, all corresponding to
atypical(melanocytomas) or malignant melanocytic spitzoid tumours.
From these slides, a total of 286,391 image patches were extracted.
Two convolutional neural network (CNN) architectures were evaluated:
ResNet18 and InceptionV3. Each model was trained using 5-fold cross-
validation, and performance was assessed using accuracy, sensitivity
and specificity.
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Results: Among the three evaluated models, ResNet18 achieved
the best overall performance, with an accuracy of 0.9742 + 0.0084,
sensitivity of 0.9607 + 0.0187, and specificity of 0.9497 + 0.0244,
indicating a balanced and robust ability to identify both mutated and
non-mutated cases. In comparison, InceptionV3 showed good perfor-
mance, with an accuracy of 0.9113 + 0.0476, sensitivity of 0.9004 +
0.0657, and specificity of 0.9360 + 0.0280. These results confirm the
superior ability of ResNet18 to distinguish between BAMS and true
Spitz tumours using histopathological image data.

Conclusion: This study demonstrates the potential of deep learning
models to detect BRAF and NRAS mutations in melanocytic tumours
directly from histological images. ResNet18 outperformed other mod-
els in all evaluated metrics and may serve as a useful tool to support
molecular diagnosis in melanocytic tumours.

Funding: This work was funded by grant PI23/01408, Instituto de Salud
Carlos 111 and FEDER European Funds

PS-06-015

Merkel cell carcinoma (MCC) is a neuroendocrine skin cancer
with high metastatic potential. Identifying prognostic biomarkers
is crucial due to its aggressiveness. PRAME, studied in melano-
cytic tumours, is also expressed in various neoplasms. Prior studies
reported PRAME expression in 30% of MCC cases, suggesting its
role as a molecular driver. This study aims to confirm PRAME as
a prognostic biomarker in our MCC cases

R. Rendén!, J. Machuca Aguado', C.M. Alfonso Rosa!, M.I. Rios
Moreno?, J.J. Rios Martin'

"Hospital Universitario Virgen Macarena, Seville, Spain, 2Hospital
Virgen Macarena, UGC Anatomia Patolégica, Seville, Spain

Background & Objectives: Merkel cell carcinoma (MCC) is a
neuroendocrine skin cancer with high metastatic potential. Iden-
tifying prognostic biomarkers is crucial due to its aggressiveness.
PRAME, studied in melanocytic tumours, is also expressed in vari-
ous neoplasms. Prior studies reported PRAME expression in 30%
of MCC cases, suggesting its role as a molecular driver. This study
aims to confirm PRAME as a prognostic biomarker in our MCC
cases.

Methods: We analysed 34 MCC patients diagnosed between 2003 and
2025, with a median follow-up of 20.5 months. Tumour samples were
reviewed by three pathologists. PRAME immunohistochemical expres-
sion was correlated with survival using Log Rank analysis. Metastatic
lymph nodes were also assessed for PRAME expression.

Results: Of 34 cases, 16 (47%) exhibited PRAME positivity in primary
tumours. Median disease-free survival was 14.5 months. PRAME-pos-
itive MCC patients had increased recurrence risk (HR: 6.7; p=0.005)
and shorter disease-free survival (7 vs. 24 months). Median overall
survival was 20.5 months; PRAME-positive cases showed reduced sur-
vival (15 vs. 24 months) and higher mortality risk, though not statisti-
cally significant (HR: 1.52; p=0.36). Metastatic lymph nodes (n=12,
35.3%) maintained PRAME staining patterns, except one case. This
tumour was PRAME-negative, but 4/12 metastatic nodes exhibited
focal PRAME positivity, showing a subclonal “island-like” pattern,
also found in two primary tumours.

Conclusion: PRAME expression correlates with shorter disease-free
survival in MCC, supporting its prognostic significance. PRAME may
act as a molecular driver, suggesting potential for targeted anti-PRAME
therapies in aggressive cases. Its subclonal expression pattern implies
molecular heterogeneity, possibly as an acquired event in disease pro-
gression, similar to TP53 mutations in endometrial carcinoma. This
finding could help refine risk stratification and guide therapeutic strat-
egies in MCC. Further studies are necessary to confirm its role and
explore therapeutic implications.
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PS-06-016

Claudin-4 - an emerging biomarker for neoplastic lesions, serving
as a specific diagnostic tool for skin melanoma

J. Makstiene!, L_Spam;mskas{ L. Mikulytéz, M. Kuprytél, L.
Pogkiene!

"Hospital of Lithuanian University of Health Sciences Kauno Klinikos,
Pathological Anatomy, Kaunas, Lithuania, 2Lithuanian University of
Health Sciences, Kaunas, Lithuania

Background & Objectives: Even though claudins, as a protein compo-
nent of intercellular tight junctions, are native in human tissues, some
studies hypothesize about claudin-4 being a marker for invasive skin
melanoma phenotype. Objective of the study is to determine specific
features of claudin-4 expression in skin melanoma.

Methods: An immunohistochemical reaction with monoclonal clau-
din 4 (CLDN4) antibody was performed for selected cases of com-
pound nevi (n=15) and metastatic skin melanoma (n= 15), scanning
these samples with ,,Pannoramic Viewer (3D Histech)". Each digi-
talized histological view was analysed in digital microimaging soft-
ware ,,Slideviewer". 100 consecutive melanocytic neoplastic cells
were ranked according to their membranous reaction intensity scale
from O (no reaction) to 4 points (high intensity reaction) in one 20x
microscopic magnification field (approx. 0.785 mm) for each sam-
ple (Cohen’s kappa coefficient>0.9). Statistical analysis was applied
(p<0.05).

Results: High intensity claudin-4 expression was greater in meta-
static skin melanoma (median=26, interquartile range=34) compared
to benign nevi, where no cases exhibited a high reaction (p<0.001).
Similarly, moderate expression was observed exclusively in mela-
noma (median=37, interquartile range=40), while benign nevi dem-
onstrated no moderate staining (p<0.001). Mild expression also fol-
lowed this pattern, with corresponding melanoma cases (median=22,
interquartile range=23) compared to the absence of mild staining in
benign nevi (p<0.001).

Conclusion: Study of claudin-4 immunohistochemical expression
in melanocytic lesions suggest that benign nevi consistently lack
any intensity of claudin-4 expression and may serve as an appro-
priate negative control group for evaluating benign and malignant
melanocytic neoplastic lesions. Metastatic skin melanomas exhibit
predominantly moderate to high intensity of claudin-4 expression,
suggesting the potential diagnostic role of this immunohistochemi-
cal marker in clinic pathology practice testing for malignant mel-
anocytic lesions.

PS-06-017

CD20 expression in tumour-stage mycosis fungoides: a retrospec-
tive analysis of 51 cases

G. Gungor Sahin', G. Yegen', T. Atci2, C. BaykalQ, S. Ozturk Sari'
stanbul University Istanbul Faculty of Medicine, Pathology, Istanbul,
Turkey, *Istanbul University Istanbul Faculty of Medicine, Dermatol-
ogy, Istanbul, Turkey

Background & Objectives: Mycosis fungoides(MF) is the most
common primary cutaneous T-cell lymphoma,typically presenting
as patches,plaques,or tumours.Although MF is T-cell lymphoma,B-
cell marker expression has been observed in some cases.CD20
expression in MF is an understudied area in the literature,yet it is
not particularly rare.This phenomenon can create diagnostic chal-
lenges in patients with tumour-stage mycosis fungoides (TMF).This
study aimed to investigate the percentage and distribution of CD20-
positive cells in TMF cases and to determine whether this cellular
population represents reactive B-cell infiltration or aberrant expres-
sion by neoplastic T-cells.

Methods: We retrospectively analysed 51 TMF patients diagnosed
between 2004-2024. All cases underwent immunohistochemical stain-
ing for B-cell markers CD20,CD79a,and PAXS, in addition to the pre-
viously performed pan T-cell markers.The percentage and distribution
of CD20+ lymphocytes were evaluated by two pathologists.Double
immunostaining for CD4-PAXS5 and CD4-CD20 was performed in
cases with >50% CD20 expression.

Results: Our cohort(mean age 56.5+16.0 years, 66.7% male) included
various MF subtypes: follicular(58.8%), classical(27.5%), and rare vari-
ants(13.7%).Twenty-five patients had TMF at the time of diagnosis.
Large cell transformation was observed in 35.3% of the patients. CD20
was negative in 8 patients(15.7%) and positive in 43 patients(84.3%).
Among CD20 positive cases, 24 cases had less than 10% staining,
with 6 of these showing scattered staining.13 cases had 10-50% ,and 6
cases(12%) showed greater than 50% staining. The expression patterns
of CD79a and PAX5 were similar to that of CD20.Dual immunostain-
ing showed that CD20 and PAXS reactivity was confined to B cells,
whereas CD4 marked T-cells.

Conclusion: This study demonstrates the substantial prevalence of
CD20 expression in TMF.The co-expression patterns of CD20 with
other B-cell markers(CD79a and PAXS5) and the results of our dual
immunostaining strongly indicate that this represents reactive B-cell
infiltration rather than aberrant expression by neoplastic T-cells.These
results contribute to our understanding of the immunophenotypic
complexity of TMF and highlight the importance of comprehensive
immunohistochemical evaluation.

PS-06-018

Clinico-pathological profile and MMR status of sebaceous carci-
noma: a 22-year retrospective study

N. Abdessayed', Y. Fejji?, M. Belkahla®, M. Mokni!

"Farhat Hached University Hospital, Pathology, Sousse, Tunisia, ’Ibn
Jazzar University Hospital, Pathology, Kairouan, Tunisia, >Farhat
Hached University Hospital, Dermatology, Sousse, Tunisia

Background & Objectives: Sebaceous carcinoma (SC) is a rare malig-
nant adnexal tumour that occurs sporadically or as part of Muir-Torre
syndrome (MTS), which is associated with germline mutations in mis-
match repair (MMR) protein genes. Immunohistochemistry (IHC) is a
key tool for MTS screening.

Methods: This cross-sectional study analysed the clinico-patholog-
ical profile and MMR status of 22 SC cases diagnosed at the pathol-
ogy department of Farhat Hached Hospital over 22 years. IHC was
performed on tissue microarray (TMA) blocks using MLH1, PMS2,
MSH6, MSH2, p53, and RA antibodies.

Results: The cohort included 15 men (68.2%) and 7 women
(31.8%) with a median age of 77.5 years. SC cases were classi-
fied as extraocular (68.1%) and ocular (31.8%), with most tumours
located in the head and neck region (81.8%). The mean tumour
size was 25 mm, and half of the cases were classified as grade III.
Vascular emboli and perineural invasion were observed in 18.2%
and 22.7% of cases, respectively, while pagetoid spread was noted
in one ocular SC case. Immunohistochemical analysis revealed RA
expression in 40.9%, p53 overexpression in 31.8%, and a dMMR
phenotype in 36.4% of cases. No statistically significant differ-
ences were found between the dMMR and pMMR groups regarding
epidemiological, clinical, or pathological features. Surgical resec-
tion was performed in most cases, with positive margins in 36.4%
of cases. Recurrence occurred in 36.4% of cases, and the median
overall survival was 13 months.

Conclusion: These findings highlight SC as an aggressive malignancy
and underscore the importance of IHC as a screening tool for identify-
ing dMMR cases and guiding genetic counselling for patients at risk
of MTS.
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PS-07-001

Diagnosis and management of
hepatocellular-cholangiocarcinomas

N. Vicente', N. Ruiz!, B. Kaliullayev!, D. Ayquipa-Arréspide!, E.
Ramos?, D. Leiva®, T. Serrano'

'Bellvitge University Hospital, Pathology, Barcelona, Spain, “Bellvitge
University Hospital, Liver Transplantation Unit, Barcelona, Spain,
3Bellvitge University Hospital, Radiology, Barcelona, Spain

combined

Background & Objectives: Combined hepatocellular-cholangiocarci-
noma (cHCC-CCA) is a rare primary liver carcinoma, which contains
unequivocal elements of both hepatocarcinoma and cholangiocarci-
noma. It is a tumour of complex morphology and immunohistochemical
diversity, whose diagnosis and management are still under discussion.
Objective: Analyse the outcomes of patients with cHCC-CCA undergo-
ing liver transplantation (LT), in comparison with partial resection, in
order to investigate whether LT can be considered a therapeutic option.
Methods: A retrospective study was carried out in 15 patients diag-
nosed with cHCC-CCA after undergoing partial or total hepatectomy
at our centre from January 2004 to August 2021. Sociodemographic,
clinical, and histopathological variables were collected, and statistical
analysis was performed.

Results: The median age was 57 years old (30-74) and 11 patients
(73,3%) were men. 12 cases (80%) had underlying liver disease, being
hepatitis C virus the most common aetiology. Six patients (40%)
received a LT and nine patients (60%) underwent partial hepatectomy.
The median cancer-specific survival in transplanted patients was 122
months and in non-transplanted patients, 27 months (p-value 0.081).
Tumour recurrence was observed in five patients (33,3%), all of whom
died as a result of cHCC-CCA. Among the five relapsed patients, four
had undergone partial resection, while only one had received a transplant.
The median cancer-specific survival for patients with tumours equal
to or smaller than 5 cm was 107 months, and 14 months for tumours
larger than 5 cm (p-value 0.017). The median cancer-specific sur-
vival in cases with vascular invasion was 52 months, and 109 months
for tumours without invasion (p-value 0.182).

Conclusion: Since the survival of transplant patients was not worse
than that of those who underwent partial resection, we believe that
patients with cHCC-CCA should be considered as potential LT recipi-
ents, especially those within the Milan criteria. The most relevant prog-
nostic factors were tumour size and vascular invasion.

PS-07-002

Compliance with reporting guidelines for intraductal papillary
mucinous neoplasms of the pancreas: a retrospective audit

S. Treacy', L. Clarke', N. Swan'

ISt. Vincent’s University Hospital, Histopathology, Dublin, Ireland

Background & Objectives: The pathological features of intraductal
papillary mucinous neoplasms (IPMN) are important predictors for
the risk of recurrence post resection and malignant transformation
to pancreatic adenocarcinoma. Comprehensive reporting of resected
cases is essential for optimal patient management. The aim of our
audit was to assess the completeness of reporting on pancreatic
resections for IPMN over a 10-year period and to assess the impact
of the introduction of a standardised template (ST).

Methods: Reports with a diagnosis of IPMN between January 2015
and December 2024 were extracted from the laboratory informa-
tion system of a single tertiary hospital. Report completeness was
assessed based on the criteria recommended by Del Chiaro & Ver-
beke (Histopathology, 2017). Key features included location, tumour
size, duct type, epithelial type, grade of dysplasia, margin status,
background pathology and lymph node status.
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Results: 100 cases were identified, 46 cases prior to the introduc-
tion of the ST and 54 cases reported post-ST. Overall compliance to
the standard was 87% with an improvement from 82.61% pre-ST to
90.74% post-ST. The most commonly omitted criterion was tumour
size (38.46% of incomplete reports). Additionally, in 45.45% (5/11)
of cases involving an invasive tumour, one or more key features
of IPMN were missing. Of the 22 cases with high-grade dysplasia,
86.36% (19/22) were classified as mixed or main duct type, 1 as
branch duct type, and 2 were unknown due to omissions. The most
frequent type of differentiation was gastric (49% of cases).
Conclusion: The introduction of a standardised reporting template resulted
in an improvement in report completeness for pancreatic resection speci-
mens containing IPMNSs. This audit also identifies areas for improvement,
particularly the omission of key IPMN features in malignant cases.

PS-07-003

Morphomolecular characterization of hepatocellular adenomas:
a single-centre experience

K. Skok', F. Sarocchi', M. Téth', K. Kashofer', M. El-Mahrouk?, D.
Kniepeiss?, A. Aigelsreiter!

'Diagnostic and Research Institute of Pathology, Medical University of
Graz, Graz, Austria, “Division of General, Visceral, and Transplant Sur-
gery, Department of Surgery, Medical University of Graz, Graz, Austria

Background & Objectives: Hepatocellular adenoma (HCA) is a benign
liver neoplasia composed of hepatocellular-differentiated cells. However,
certain cases present diagnostic challenges due to inconclusive morpho-
logical and immunohistochemical (IHC) findings. The most common
differential diagnose in biopsy specimens being focular nodular hyper-
plasia (FNH). The aim of this study was to evaluate the utility of a next-
generation sequencing (NGS) liver adenoma panel in diagnosing HCAs,
particularly in cases with ambiguous histopathological and IHC results.
We report our single-centre retrospective experience from 2022 to 2024.
Methods: A cohort of 18 patients with hepatic lesions underwent a
comprehensive diagnostic evaluation, including haematoxylin and
eosin (HE) staining, IHC markers (glutamine synthetase [GS], liver
fatty acid-binding protein [LFABP], serum amyloid A [SAA], and
fB-catenin), and targeted NGS analysis using the liver adenoma panel.
Cases were classified based on morphomolecular characteristics.
Results: After extensive workup, the 18 cases showed the following
mutations: HNF1A (n = 1), IL6ST (gpl130) (n = 5), FRK (n = 1),
and CTNNB1 mutations (exon 3: n = 2, exon 7/8: n = 2). No muta-
tions were detected in STAT3, GNAS, or JAK1 genes. These cases
were classified as follows HNF1A-inactivated HCAs (H-HCAs): n =
1, Inflammatory adenomas (IHCAs): n = 6, f-catenin-activated HCAs
(b-HCAs): n = 2, B-catenin-activated inflammatory IHCAs (b-IHCAs):
n = 2, Unclassified: n = 5, Focal nodular hyperplasia (FNH): n = 2.
Conclusion: The implementation of the NGS liver adenoma panel
proved beneficial, particularly in some mixed-phenotype cases such
as P-catenin-activated inflammatory HCA, where conventional IHC
and morphology alone were not sufficient for definitive classification.
This molecular approach enhances diagnostic precision and aids in the
appropriate classification of challenging HCA cases.

PS-07-004

A single-centre experience on histomorphological features of porto-
sinusoidal vascular disease: is Glutamine Synthetase (GS) helpful
in detecting the early subtle lesions of PSVH?

A. Sert!, G. Akyol', K. Moral?

'Gazi University Faculty of Medicine, Department of Pathology,
Ankara, Turkey, 2Gazi University Faculty of Medicine, Department of
Gastroenterology, Ankara, Turkey

Background & Objectives: Non-cirrhotic portal hypertension (NCPH)
traditionally described portal hypertension without cirrhosis. Recently,
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the term porto-sinusoidal vascular disorder (PSVD) has been intro-
duced to describe vascular lesions of the portal venous system and
sinusoids in non-cirrhotic livers, with or without portal hypertension.
Histologically, PSVD includes specific and non-specific features. Early
lesions may be subtle and under-recognized.

Glutamine synthetase (GS), normally expressed in perivenous hepato-
cytes, and has been suggested as a potential marker for lobular vascular
flow changes and microvascular remodelling in PSVD.

This study aims to classify histopathological findings in PSVD-spec-
trum cases and assess GS zonal expression in relation to clinical and
histological features, particularly in patients with subtle, non-specific
changes—potentially identifying early PSVD.

Methods: Twenty-seven liver biopsies were retrospectively analysed:
cases previously diagnosed within the NCPH spectrum: nodular regen-
erative hyperplasia (NRH, n=8), hepatoportal sclerosis (HPS, n=7),
PSVD (n=5), obliterative portal venopathy (OPV, n=2), controls (n=>5,
congenital hepatic fibrosis and non-lesional liver tissue). GS immu-
nostaining was evaluated for zonal distribution. Clinical and histologi-
cal features were recorded.

Results: Sinusoidal dilatation was observed in 59% (16/27), portal vein
abnormalities in 52% (14/27), and mild periportal or perisinusoidal
fibrosis in 37% (10/27). These non-specific features were frequently
found in PSVD-spectrum cases, including those without clinical signs
of portal hypertension. In contrast, GS expansion into midzonal or peri-
portal zones observed in 46% (6/13) of the PSVD-spectrum biopsies.
These GS-positive cases often coincided with sinusoidal dilatation,
portal vein abnormalities; and also observed in patients without clini-
cal portal hypertension. Although the limited statistical analysis, these
findings suggest a potential association between GS zonal distribution
and early lobular microvascular changes.

Conclusion: Zonal GS expansion may reflect early lobular vascular
remodelling in PSVD. GS zonal distribution is a potentially useful histo-
logic marker in early/subtle NCPH. However, our investigation involves a
small group of patients as a preliminary study; further studies are needed.

PS-07-005

The role of PCSK9 in tumour microenvironment and drug resist-
ance in Hepatocellular carcinoma

W.-L. Wang', C.-J. Yen'

"National Cheng Kung University, Department of Oncology, National
Cheng Kung University Hospital, College of Medicine, Tainan, Taiwan

Background & Objectives: PCSK9, originally well-known for its crit-
ical role in cholesterol metabolism, has emerged as a tumour-promoting
gene in various types of cancer, including Hepatocellular carcinoma
(HCC). Noticeably, we demonstrate that proprotein convertase subtili-
sin/kexin type 9 (PCSK9) plays a crucial role in the oncogenic process
of HCC. However, little is known about the molecular roles and clinical
values of PCSKO9 in governing the tumour microenvironment (TME)
and drug resistance in HCC.

Methods: We use web-based bioinformatics tools to determine the
clinical correlation and transcriptional factor binding sequence in the
indicated promoter. Molecular mechanisms are primarily revealed by
conducting immunoblotting, lentivirus-mediated shRNA knockdown
or CRISPR/Cas9 sgRNA knockout, MILLIPLEX Multiplex Assays,
and ELISA analysis.

Results: Herein, we find that sorafenib treatment dramatically downreg-
ulated PCSK9 protein expression in HepG2 cells. Conversely, PCSK9
expression is markedly upregulated in sorafenib-resistant HepG2 cells.
Interestingly, SREBP2, a well-characterized transcriptional activator of
PCSKO, is greatly increased in sorafenib-resistant HepG2 cells. Clini-
cally, high-level SREBP2 and PCSK®9 are significantly observed in
HCC patients with sorafenib non-responder in comparison to sorafenib
responders, as revealed by Gene Expression Omnibus (GEO) database.
Notably, Kaplan-Meier analysis using web-based bioinformatics tools

shows that elevated PCSK9 expression significantly correlates with
poorer overall survival in sorafenib-treated HCC patients. In addition,
co-culturing shPCSK9-expressing HepG?2 cells with PMA-activated
THP-1 cells results in lower IL-6 levels compared to shRNA control
utilizing MILLIPLEX Multiplex Assays. Meanwhile, recombinant
PCSKO9 proteins markedly induce IL-6 expression in PMA-activated
THP-1 cells. Importantly, the promoter of SREBP2 contained poten-
tial STAT3 binding sites, suggesting that the IL-6/STAT3 signalling
pathway may regulate SREBP2 expression, thus facilitating PCSK9
expression.

Conclusion: In conclusion, this study aims to explore the molecu-
lar mechanisms and clinical significance underlying driving PCSK9
expression in resistance development and explore the interplay between
the tumour microenvironment (TME) and HCC, ultimately leading
to the development of more effective therapeutic strategies for HCC
treatment.

PS-07-006

Prevalence of claudin 18.2 expression in patient subgroups and
co-expression of claudin 18.2 with the KRAS G12D mutation in
patients with locally advanced unresectable or metastatic pancre-
atic ductal adenocarcinoma in Germany

P._Wild!, M. Gross—Langenhoff2, C. McCabe?, J. Bein®*, A. Hof>, M.
Glasstetter’, G. Gourgioti3, L. Chang(’, A. van Oosten’, H. Dasghaibe,
M. Jinicke’, K. Potthoff’

1Goethe University Frankfurt, Dr. Senckenberg Institutes of Pathol-
ogy and Human Genetics, University Hospital Frankfurt, Frankfurt,
Germany, 2Astellas Pharma GmbH, Munich, Germany, 3Astellas
Pharma Europe Ltd., Addlestone, United Kingdom, “University Clinic
Frankfurt, Frankfurt, Germany, 3iOMEDICO AG, Freiburg, Germany,
Astellas Pharma, Inc., Northbrook, IL, USA, 7 Astellas Pharma Europe
B.V., Leiden, The Netherlands

Background & Objectives: The tight junction protein claudin 18.2
(CLDN18.2) is a potential predictive biomarker in pancreatic ductal
adenocarcinoma (PDAC). We aimed to determine the prevalence of
CLDNI18.2 expression in locally advanced unresectable or metastatic
PDAC (la/mPDAC) and examine co-expression with KRAS G12D, a
common mutation.

Methods: Tumour Registry Pancreatic Cancer, an open, non-interven-
tional, prospective, multicentre clinical research platform in Germany
(NCT02089269), provided medical and biobank data. Participants initi-
ated first-line treatment (2013-2022) for la/mPDAC at registry enrol-
ment and donated tumour samples. For this study, in centralized testing
in 2024, immunohistochemistry staining for CLDN18.2 expression was
considered positive if >75% of tumour cells demonstrated moderate
to strong membranous staining. KRAS G12D was detected by PCR.
Descriptive statistics of CLDN18.2 expression included distribution by
patient subgroups and co-expression with KRAS G12D.

Results: Among 245 enrolled patients, 66 (26.9%) had CLDN18.2-
positive tumours and 179 (73.1%) had CLDN18.2-negative tumours.
In patient subgroups, proportions of patients with CLDN18.2-pos-
itive tumours were as follows: age >70 years (27/109 [24.8%]) and
<70 years (39/136 [28.7%]); male (32/131 [24.4%]) and female
(34/114 [29.8%]); locally advanced unresectable disease (stage IIT;
5/13 [38.5%]) and metastatic disease (stage 1V; 61/232 [26.3%]);
sample site of primary tumour (22/88 [25.0%]), local recurrence
(0/1 [0%]), distant metastases/lymph nodes (28/106 [26.4%]), and
unknown (16/50 [32.0%]); and sample type of biopsy (24/117
[20.5%]), resection (20/62 [32.3%]), and unknown (22/66 [33.3%]).
Eighty (32.7%) patients had KRAS G12D, and 148 (60.4%) patients
did not; KRAS G12D status was missing in 17 (6.9%) patients.
Nineteen of 66 (28.8%) patients with CLDN18.2-positive tumours
and 61 of 179 (34.1%) patients with CLDN18.2-negative tumours
had KRAS GI12D.
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Conclusion: Across most subgroups, 20.5%-38.5% of patients had
CLDN18.2-positive tumours, and 28.8% of patients with CLDN18.2-
positive tumours had KRAS G12D. Improved understanding of
CLDN18.2 prevalence and co-expression with KRAS G12D may sup-
port development of targeted therapies for la/mPDAC.

Funding: This study was funded by Astellas Pharma, Inc. Medical
writing/editorial support was provided by Karyn Liu, PhD, Pamela
Barendt, PhD, and Cheryl Casterline, MA, from Peloton Advantage,
LLC, an OPEN Health company, and funded by the study sponsor

PS-07-007

Frequency of IDH1 mutation in intrahepatic cholangiocarcinoma
V. Kropelnytskyil, R. Gulkovskiyz, N. Chepurl, I. Romasko!, J.
Zaivelieva®

!Shalimov National Scientific Centre of Surgery and Transplantation,
Pathology and Oncogenetics, Kyiv, Ukraine, Institute of Molecu-
lar Biology and Genetics NASU, Human Genomics, Kyiv, Ukraine,
3Shalimov National Scientific Centre of Surgery and Transplantation,
Oncology, Kyiv, Ukraine

Background & Objectives: IDH1 mutation is one of the new targets
for cholangiocarcinoma precise therapy. According to the literature
IDHI mutations are detected in 10-20% of intrahepatic cholangio-
carcinoma cases and up to 5% of extrahepatic cholangiocarcinoma
cases. The study aim was to evaluate frequency of IDH1 mutation
in intrahepatic cholangiocarcinoma in Ukrainian patient cohort with
the use of cheap NGS hotspot panel.

Methods: The study included 75 patients who underwent liver core
biopsy or liver resection procedure for intrahepatic cholangiocarci-
noma during the 2019-2023. Ethics approval and informed consent
were obtained. DNA was extracted from the FFPE blocks. Genomic
DNA was sequenced using lonAmpliSeq Cancer-Hotspot Panel and
Ion S5 sequencer. Results were filtered using Franklin by Gennox.
NGS was supported by NRFU [grant- 2021.01/0024]

Results: A total of 74 significant variants were found in 21 genes.
The largest number of mutations was identified in genes: IDHI1,
TP53, RET, KRAS, PIK3CA, IDH2 (17, 8, 8, 5, 5, 2 respectively).
Of the variants that have been identified 17 IDH1, 3 NRAS and 2
BRAF mutations are alterations for which a targeted therapy has
been validated. IDH1 mutation was detected in 17% cases (22,6%).
From those 17 IDH1-cases R132C was found in 6 samples (35,3%),
R132L - in 5 samples (29,4%), R132G — 3 in samples (17,6%) and
R132H in 1 sample (5,9%). 2 cases were non-R132X (11,8%). All
IDH1-positive cases have small duct type morphology.
Conclusion: With the help of NGS hotspot panel IDH1 mutation was
found in 22,6% of patients. This figure is slightly higher than in lit-
erature (10-20%). Considering the relative cheapness of such a test, it
is recommended to test all intrahepatic cholangiocarcinoma samples.
These data might help guide targeted therapies selection for patients
treatment.

Funding: NGS was supported by NRFU [grant- 2021.01/0024

PS-07-008

Establishment of the Spanish childhood liver cancer bioreposi-
tory: advancing clinical and pathological prognostic validation
S. Planas!, C. Jou!, C. Armengol?, Spanish Group for the Study of
Childhood Liver Cancer

"Hospital Sant Joan de Déu, Pathology, Barcelona, Spain, 2Germans
Trias i Pujol Research Institute, Badalona, Spain

Background & Objectives: Childhood liver cancer is a rare dis-
ease. Limited biological samples have hindered understanding their
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molecular nature, affecting translational research. Our aims were
(i) establish a Spanish biorepository of clinically-annotated biologi-
cal samples from paediatric patients with liver cancer, (ii) set-up a
national pathology review and (iii) identify prognostic clinical, and
pathological parameters.

Methods: Establish a collaborative network with the main Spanish
paediatric hospitals to collect samples (tissue, plasma) and clinical
data,offer a national pathology review and fully annotate tumour
samples (e.g. diagnosis type and subtype, histology, main epithelial
component).

Results: From 2010-2024, 569 biological samples were collected from
128 patients: 119 HB (median age: 37.8 months, 55% male, 18% PRE-
TEXT 1V, 18% metastasis, 8% mortality) and 9 HCC (median age: 132
months, 45% male, 40% mortality). Pathology review confirmed HB
in 95% of cases and reclassified 5% of them as HCN-NOS. HCC and
HCN-NOS were associated with poor outcome. For HB patients, sig-
nificant factors associated to survival included patient age > 8 years,
PRETEXT IV, multifocality, metastasis and high-risk CHIC-HS.
Conclusion: We established a unique biorepository of childhood liver
cancer in Spain of clinically and pathologically annotated specimens
and validated key prognostic clinical and pathological features.

PS-08 Poster Session Endocrine Pathology

PS-08-001

Histopathological evaluation of high-grade and undifferentiated
thyroid carcinomas: a retrospectives analysis

L Yildiz!, A. Yavuz!, E.S. Akt®, N. Yilmaz?, G.A. Ocak', I.E. Giirer!
! Akdeniz University, Pathology, Antalya, Turkey, 2Akdeniz University,
Internal Medicine, Antalya, Turkey

Background & Objectives: Thyroid carcinomas encompass a spec-
trum of biological behaviour, ranging from indolent well-differentiated
tumours to highly aggressive undifferentiated carcinomas. Poorly dif-
ferentiated thyroid carcinoma (PDTC) and high-grade differentiated
thyroid carcinoma (HG-DTC) represent intermediate forms, whereas
anaplastic thyroid carcinoma (ATC) is characterized by rapid progres-
sion, resistance to therapy, and poor prognosis. Given their overlapping
histological features but distinct clinical courses, accurate subclassifica-
tion is crucial. This study evaluates the histopathological and clinical
characteristics of patients diagnosed with PDTC, HG-DTC, and ATC.
Methods: A retrospective analysis was conducted on 33 patients(20
females, 13 males).Parameters assessed included tumour localization,
mitotic activity, necrosis, invasion patterns and proliferation markers.
Both Ki-67 and Phh3 indices were utilized to evaluate proliferative
activity. A maximum of 75 blocks were sampled in a single case, with
an average of 29 blocks per tumour. Treatment modalities and follow-
up data were also recorded. The number of sampled tissue blocks was
also evaluated to reflect diagnostic sampling density.

Results: The mean age at diagnosis was 55 years. Among the six PDTC
cases, mitotic counts ranged from 3—14 per 10 high-power fields (HPF),
with necrosis present in four cases and Ki-67 indices ranging from 10%
to 60%.Three PDTC patients had lung metastases at diagnosis, and
two died from the disease. HG-DTC cases (n=22) exhibited mitotic
activity between 5-10/10 HPF, necrosis in nine cases, and Ki-67 up
to 30%.0ne HG-DTC patient had tracheal and oesophageal invasion
with nodal metastasis. ATC cases (n=5) showed markedly aggressive
behaviour with high mitotic and proliferative activity(Ki-67 up to 60%),
frequent necrosis, vascular invasion, and widespread metastases in
one patient. Consistent proliferative activity assessment was observed
across mitotic count,necrosis,Ki-67 and Phh3.

Conclusion: In contrast to previous studies reporting more frequent
lymph node involvement in HG-DTC, our cohort showed nodal metas-
tases predominantly in PDTC cases (4/6),with three of these also pre-
senting with pulmonary dissemination at diagnosis. The combined use
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of Ki-67 and Phh3 provided a comprehensive evaluation of prolifera-
tive potential, aiding tumour stratification.

PS-08-002

Identification of mutations in follicular cell-derived non-anaplastic
thyroid neoplasms: a clinical experience

&MQIQS_Caparms', A.S. Veliz Dominguezl, N. Cadavid Fernandez',
A.G. Tenelanda Santillan', A. Santén’, T. Caniego—Casasl, H. Pian-
Arias', S. Aso-Manso', T. Alonso-Gordoa?, J. Molina-Cerrillo?, I.
Ruz-Caracuel', J. Palacios'

"Hospital Universitario Ramon y Cajal, Department of Pathology,
Madrid, Spain, >Hospital Universitario Ramon y Cajal, Department of
Oncology, Madrid, Spain

Background & Objectives: Follicular cell-derived thyroid carcinomas
generally have an excellent prognosis. However, a small percentage of
patients progress to advanced disease. In this setting, tumours harbour-
ing translocations (most commonly RET, followed by NTRK) can be
treated with personalized targeted therapies. Since there are multiple
approaches to diagnosing these alterations, our centre opted to perform
DNA- and RNA-based next-generation sequencing (NGS) in these
tumours. Here, we present the results obtained over a five-year period.
Methods: We reviewed the NGS results of follicular cell-derived thy-
roid carcinomas analysed at our centre over the past five years. During
this period, three different Oncomine Assay panels (ThermoFisher Sci-
entific) were successively implemented, all capable of detecting RET,
NTRK, and ALK translocations.

Results: Over the five-year period, 44 NGS analyses were performed,
including 20 papillary thyroid carcinomas (PTCs), 15 high-grade carci-
nomas, 8§ follicular carcinomas, and 1 oncocytic carcinoma. Molecular
alterations were identified in 34 tumour samples (77.3%). Seven sam-
ples (15.9%) did not meet the RNA quality requirements, necessitating
additional FISH studies to rule out translocations.

Three actionable mutations were detected: two CCDC6::RET fusions,
identified in an infiltrative follicular variant of PTC and in a PTC with
tall cell areas; and one NCOA4::RET fusion, found in a diffuse scleros-
ing PTC. Additionally, a NSD3::NUTMI1 translocation was observed in
a poorly differentiated carcinoma. The most frequent molecular altera-
tions were 14 BRAF mutations, followed by 6 NRAS mutations and 3
HRAS mutations. High-grade carcinomas exhibited the lowest muta-
tion detection rate (53.3%).

The number of NGS analyses performed on follicular cell-derived
thyroid carcinomas steadily increased over the study period, from 4
in 2019 to 10 in 2024.

Conclusion: At our centre, our detection strategy has enabled the iden-
tification of actionable targets in 6.8% of follicular cell-derived thyroid
carcinomas requiring systemic targeted treatment.

PS-08-003

Development and validation of an integrated model to predict
BRAF V600E mutation in Papillary thyroid cancer from Cyto-
logical Slides and CT images

Y. Chen!, Y. Yang!, Y. Tong?

!Fujian Medical University Union Hospital, Pathology, Fuzhou, China,
2Fuzhou University Affiliated Provincial Hospital, Radiology, Fuzhou,
China

Background & Objectives: The BRAF gene plays an essential role
in papillary thyroid carcinoma (PTC). However the detection is time-
consuming and expensive. We try to investigate the potential of an inte-
grated model based on Cytological Slides and CT images in predicting
BRAFV600E mutation in calcified PTC.

Methods: This study included 465 patients with pathology-confirmed
PTC and proven BRAF V600E status by PCR. All patients underwent

CT scan and fine needle aspiration cytology before surgery. They were
randomly divided into the training/validation cohort (n = 295/100) and
the testing cohort (n =70). The Integrated model was constructed by
machine learning on the basis of two features: radiomics CT features
and pathomics nucleus features. The accuracy for the prediction of
BRAF V600E status was verified in retrospective internal validation
cohort and further validated in a multicentre, prospective observational
study. Model performances were evaluated using area under the curve
(AUQ), sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV).

Results: Integrated model had favourable accuracy in the training
cohort (AUC 0-864 [95% CI 0-826—0-901]), and in validation cohort
(0-866 [0-819-0-913]). In the prospective validation study, Integrated
model had an AUC of 0-812 (95% CI 0-716-0-903), sensitivity of
0-889 (0-729-0-998), specificity of 0-739 (0-590-0-876), NPV of
0-927 (0-861-0-994), and PPV of 0-513 (0-314-0-712). It also signifi-
cantly outperformed single-modality prediction models (AUC 0-631
[0-509-0-755] for the radiomics CT model, and 0-739 [0-620-0-843]
for the pathomics nucleus model; all p<0-0001).

Conclusion: Multimodal integration of pathomics and radiomics
improved mutation risk score prediction relative to the single models.

PS-08-004

An integrated radiomic and pathomic approach for the detecting
of BRAF V600E mutations in papillary thyroid cancer

Y. Chen!, Y. Yang!, Y. Tong?

'Fujian Medical University Union Hospital, Pathology Department,
Fuzhou, China, >Fuzhou University Affiliated Provincial Hospital,
Radiology, Fuzhou, China

Background & Objectives: Papillary thyroid cancer (PTC) is the
most prevalent form of malignancy among all thyroid cancers. It
is characterized by BRAF mutations (mainly V600E) with more
aggressive and iodine-resistant phenotypes. Because of the muta-
tion detection is unaffordable and time-consuming for a consider-
able number of patients, predicting gene mutations based on routine
clinical radiological scans or whole-slide images of tissue with Al-
based methods has become a hot issue in actual clinical practice. In
this study, we try to develop and validate an artificial intelligence
integrated model using pretreatment CT and ThinPrep cytological
slides as a highly potential decision-support tool to aid oncologists
in future cancer treatment management.

Methods: This study included 465 patients with pathology-confirmed
PTC and proven BRAF V600E status by PCR. All patients underwent
CT scan and fine needle aspiration cytology before surgery. They were
randomly divided into the training/validation cohort (n = 295/100) and
the testing cohort (n =70). The Integrated model was constructed by
machine learning on the basis of two features: radiomics CT features
and pathomics nucleus features. The accuracy for the prediction of
BRAF V600E status was verified in retrospective internal validation
cohort and further validated in a multicentre, prospective observational
study. Model performances were evaluated using area under the curve
(AUC), sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV).

Results: Integrated model had favourable accuracy for the prediction of
BRAF V600E mutation in the training cohort and in validation cohort
. It also significantly outperformed single-modality prediction models
for the radiomics CT model, and for the pathomics nucleus model.
Conclusion: Multimodal integration of pathomics and radiom-
ics improved mutation risk score prediction relative to the single
models,which not only aid in accurate diagnosis but also provide use-
ful information in guiding clinical decision-making in patients with
thyroid cancer.

@ Springer
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PS-08-005

Are micropapillary thyroid carcinomas indolent? Multiparameter
description and comparison of a Colombian Cohort

P.C. Castro-Quiroga', S.D. Cruz Romero', S. Gonzilez', J. Hakim?, D.
Gonzilez-Devia®, M. Baldion', P.A. Rodriguez-Urrego!

"University Hospital Fundacion Santa Fe de Bogota, Pathology Depart-
ment, Bogota, Colombia, 2University Hospital Fundacion Santa Fe
de Bogota, Head and Neck Division, Bogota, Colombia, *University
Hospital Fundacion Santa Fe de Bogota, Endocrine Division, Internal
Medicine Department, Bogota, Colombia

Background & Objectives: Papillary thyroid carcinoma (PTC) is
the most common malignant thyroid neoplasm. Its rising incidence is
attributed to the increased use of diagnostic imaging. Papillary thyroid
microcarcinoma (PTMC), defined as a tumour <1 cm, is generally
indolent; however, a subset may present aggressive behaviour. This
study aims to describe and compare the clinical, histological, and
molecular features of a Colombian PTMC cohort to conventional PTC
cases (>1 cm).

Methods: A retrospective analysis was conducted on 229 patients
diagnosed with PTC between 1993 and 2011 at Fundacién Santa Fe
de Bogota, as part of the TIROSEC study. Clinical, epidemiological,
and histopathological features were analysed. Molecular profiling was
performed using next-generation sequencing (NGS) with the SOPHiA
Solid Tumour Solution kit.

Results: Of the 229 PTC cases, 97 (42%) were classified as PTMC.
Most PTMC patients were women under 55 years old (84.5%),
and 78% were diagnosed incidentally. Compared to PTC, PTMC
showed lower nodal involvement (71% vs. 80%), more frequent
aggressive histologic variants (70% vs. 41%, p<0.001), and lower
rates of positive surgical margins (31% vs. 47%, p=0.02), less lym-
phovascular invasion (11% vs. 30%, p<0.001), less perythyroideal
soft tissue involvement (42% vs. 69%, p<0.001), no extrathyroidal
extension (0% vs. 5%, p=0.04); absecence of mitosiss (0% vs. 5%,
p=0.04), received less radioactive iodine therapy (65% vs. 85%,
p=0.001), and had lower local recurrence (8% vs. 19%, p=0.03) and
mortality at 15 years (2% vs. 5%, p=0.36). BRAF (69% vs. 72%)
and RAS (7% vs. 6%) mutation frequencies were similar between
groups.

Conclusion: Despite their size, PTMCs in this cohort showed a rela-
tively high incidence, nodal involvement, and BRAF mutation rate.
Prognostic factors include aggressive histological subtype, margin
status, and molecular alterations. The application of risk stratification
criteria, such as the Porto classification, may enhance management
strategies. Further studies are required to evaluate environmental fac-
tors influencing these outcomes.

PS-08-006

Increasing utility of Ki67 and p53 immunohistochemistry in the
diagnostic workup of pituitary neuroendocrine tumours

I Jotanovic!?, F. Adlmann', P. Burman?, O. Casar-Borota'*?

'Department of Immunology, Genetics and Pathology, Uppsala Uni-
versity, Uppsala, Sweden, *Department of Clinical Pathology, Uppsala
University Hospital, Uppsala, Sweden, *Department of Endocrinology,
Skane University Hospital, Lund University, Malmo, Sweden
Background & Objectives: Pituitary neuroendocrine tumours (Pit-
NETs)/pituitary adenomas typically show indolent clinical course.
However, up to 1% of PitNETs are designated aggressive pituitary
tumours (APT) due to continuous growth and/or hormone hyperse-
cretion despite adequate treatment. Rare patients (0,1-0,5%) develop
metastasizing pituitary carcinoma (PC). Recent reports indicate a
role of TP53 mutations in PitNET aggressiveness.

Histological markers, including Ki67 index and p53 expression, are
recommended for evaluation of PitNETs behaviour according to the

@ Springer

European Society of Endocrinology guidelines. These markers are
routinely assessed in PitNETs diagnostic workup and are integrated
into proposed prognostic clinicopathologic classification systems.
In the first surgery specimens from 38 APT/PC and 12 benign Pit-
NETs we recently showed significant heterogeneity in Ki67 and p53
immunolabeling in the APT/PC subgroup.

To facilitate the assessment of Ki67 and p53 immunohistochemistry
(IHC) in the PitNETSs diagnostic workup, we explored the perfor-
mance of an Al tool as a quantification method.

Methods: Ki67 and p53 IHC expression, evaluated as a percentage
of immunopositive cells in hot spots foci, was analysed in 26 APT/
PC samples and 12 benign PitNETSs. Two IHC-scoring methods were
used and compared: manual microscopical evaluation (method 1)
and automatized assessment using QuPath digital image analyser
(method 2).

Results: We found a complete correlation between the manual
and automatized Ki67 and p53 IHC-scoring methods when benign
PitNETs samples were analysed, and relatively high concordance
(>80%) in the APT/PC group.

Conclusion: Automatized Al-based methods may be useful and time-
saving in the quantitative assessment of Ki67 index and p53 expression
in PitNETs, especially in APT/PC where cell proliferation and p53
expression may largely vary. Studies on the larger cohorts of PitNETSs
of different behaviours and correlation with molecular genetic data
are needed to optimise the utilisation of Ki67 and p53 IHC in routine
diagnostic workup of PitNETs.

Funding: Grant from the Swedish state under the same agreement
between the Swedish government and the county councils (ALF) and
from the Region Uppsala research funds

PS-08-007

Molecular and immunohistochemical characterization of cribri-
form-morular thyroid carcinoma: insights into origin and thera-
peutic targets

LY. Koo', K.-H. Lee!, Y.-D. Choi!, N.-I. Kim', S.S. Kim', J.Y. Lee!
!Chonnam National University Medical School, Pathology, Gwangju,
Republic of Korea

Background & Objectives: Cribriform-morular thyroid carcinoma
(CMTC) is a rare malignant thyroid tumour with distinctive morpho-
logical features that can occur in association with familial adenoma-
tous polyposis (FAP) or arise sporadically. While CMTC is known to
involve activation of the WNT/B-catenin pathway, its cellular origin
remains controversial, and comprehensive molecular and immunohis-
tochemical analyses have been limited.

Methods: We retrospectively identified five CMTC cases diagnosed
between January 2012 and December 2022 at Chonnam National Uni-
versity Hospital and Chonnam National University Hwasun Hospital.
Next-generation sequencing (NGS) analysis and immunohistochemical
analyses were performed to investigate potential therapeutic targets.
Results: All patients were female (age range: 19-47 years, mean: 28
years). Four cases presented as single nodules, while one exhibited
multifocal and bilateral disease. Tumour size ranged from 7 to 28 mm
(mean: 19.4 mm), with no lymph node metastasis observed in any
case. All tumours displayed characteristic cribriform and solid/moru-
lar architecture, with nuclear p-catenin positivity present in four of
five cases. Immunohistochemical analysis revealed low-level HER2
expression and CD56 positivity across all cases. No patients had APC
germline mutations or associated clinical symptoms. Molecular profil-
ing identified APC or CTNNBI1 mutations in all cases, with one case
harbouring an additional FBXW7 mutation. High tumour mutation
burden (TMB) was detected in two cases.
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Conclusion: Our study demonstrates that all CMTC cases exhibited
APC/CTNNB1 mutations alongside CD56 positivity. This supports
the hypothesis that CMTC originates from thyroid follicular epithelial
cells and develops an endodermal (intestinal-like) phenotype following
characteristic mutational events. The observation of HER2 positivity
across all cases and high tumour mutation burden in two cases suggests
additional therapeutic options may be available for aggressive presenta-
tions of this rare malignancy.

PS-08-008

When thyroid pathology becomes a clue to PTEN hamartoma
tumour syndrome

A. Azueta Etxebarria!, I. Fernandez de la Prietal, L. Aguirrezabal
Marcoteguil, R.I. Cuenca Alvarado', P. Calvo Torio', S. Fernandez
Ferrer!, M. Castafios Bueno', J. Pérez de Arenaza Marquinezl, D. Rod-
riguez Villar?, C. Zac Romero®, S. Lépez Agullé*

1Hospital Universitario Basurto, Osakidetza, Pathology, Bilbao, Spain,
Hospital Universitario Cabuefies, Pathology, Gijén, Spain, *Hospital
Universitario y Politécnico La Fe de Valencia, Pathology, Valencia,
Spain, “Instituto Valenciano de Oncologia (IVO), Pathology, Valencia,
Spain

Background & Objectives: Phosphatase and tensin homolog
(PTEN) hamartoma tumour syndrome (PHTS) is a rare autosomal
dominant disorder caused by mutations in the PTEN tumour suppres-
sor gene. It causes hamartomatous overgrowth in the thyroid, gastro-
intestinal tract, and skin. Patients with this disease are at increased
risk of thyroid, breast, renal, endometrial, and possibly colorectal
cancers. PHTS includes Cowden syndrome (CS), PTEN-related Pro-
teus sindrome (PS), Bannayan-Riley-Ruvalcaba syndrome (BRRS),
and Proteus-like syndrome. Harach et al. were the first to note the
histologic findings of multiple adenomatous goiters and multiple
follicular adenomas, including adenolipomas.

Methods: We present four PHTS, collected in three different
hospitals.

Results: All patients were young and microscopically presented
unusual thyroid histology with multiple follicular adenomas with
monomorphic microfollicular growth patterns, numbering more than
4, and measuring up to 3,5 cm. They all were well-demarcated with
most of them with fibrous capsule with medium to large vessels. Cap-
sular or vascular invasion was not observed. A mixture of lipoma-
tous metaplasia and follicles and chronic lymphocytic thyroiditis was
characteristic. Based on these aspects PHTS was suspected. PTEN
immunohistochemistry was performed. Proliferative thyroid lesions
presented loss of expression for PTEN proteins, whereas the nor-
mal background thyroid tissue was positive, compatible with PTHS.
Further examination of the patient’s history in three cases revealed
family history of multiple polyps in the gastrointestinal tract, and
cutaneous haemangiomas. In one case, thyroid pathology was the
first manifestation in a 13-year-old girl. According to the National
Comprehensive Cancer Network guidelines for CS/PTHS, genetic
testing was done and all of them had mutations in PTEN gen.
Conclusion: We aim to demonstrate the importance of recognizing the
thyroid histology, and the clinical and immunophenotypical features
that will aid pathologists and clinicians in properly diagnosing PHTS,
which is critical for cancer screenings and genetic counselling.

PS-08-009

Clinicopathological features of high-grade differentiated thyroid
carcinoma: five years’ experience of a single hospital

S. Spiric', B. Kovacevic'?, M. Macar', S. Cerovic'?, D. Marinkovic?,
D. Slavkovic*

nstitute of Pathology and Forensic Medicine, Military Medical
Academy, Belgrade, Serbia, Medical Faculty of the Military Medi-
cal Academy, University of Defence, Belgrade, Serbia, 3Clinic for

Endocrinology, Military Medical Academy, Belgrade, Serbia, *Clinic
for General Surgery, Military Medical Academy, Belgrade, Serbia

Background & Objectives: High-grade differentiated thyroid car-
cinoma (HGDTC) refers to any differentiated thyroid carcinoma,
including papillary thyroid carcinoma (PTC), follicular carcinoma,
or oncocytic carcinoma (OTC), that exhibits at least five mitoses per
2 mm? and/or tumour-type necrosis without an anaplastic component.
HGDTC belongs to the group of follicular cell-derived malignancies
with intermediate biological behaviour. We analysed the frequency
and clinicopathological features of HGDTC over a five-year period.
Methods: The study included HGDTC diagnosed at our Institute
from 2020 to 2025. Besides frequency of HGDTC, the following fea-
tures were analysed for each case: age, gender, tumour type, tumour
size, presence of lymph node metastasis (LNM), extrathyroidal
extension (ETE), and vascular invasion.

Results: During the study, 544 thyroidectomies were analysed
pathohistologically. Malignant cases totaled 243 (44.66%), with
PTC being the most common (197; 81.06%), followed by OTC (14,
5.76%), follicular carcinoma (11; 4.52%), medullary thyroid carci-
noma (10; 4.11%), and anaplastic carcinoma (1; 0.41%). HGDTCs
accounted for 10 (4.11%) cases, including eight HGPTCs and two
HGOTCs. Six patients were male and four female, with an average
age of 57.8417.02 years (range 31-80 years) and a mean tumour
size of 43.4+31.17 mm. Two PTC cases were subcentimetric: one
was a 2 mm incidental finding, and the other presented with multiple
regional LNM. Gross ETE was observed in three cases. Pathologi-
cal T3 and T4 stages were found in four and one case, respectively.
Distant metastasis was noted in one case, with LNMs in two cases
and vascular invasion in eight cases.

Conclusion: HGDTCs are rare yet not uncommon, with the majority
of cases being diagnosed in male patients. A significant number of
HGDTCs have a high pathological T stage and/or exhibit LNM. Distant
metastasis at the time of HGDTC diagnosis occurs sporadically. Most
HGDTCs belong to a PTC type, and high-grade features may also occur
in subcentimetric PTCs.

PS-08-010

Clinicopathologic correlates of tumour size in paediatric, adoles-
cent and young adult neuroendocrine tumours: a cohort from fun-
dacion Santa Fe de Bogota (2004-2022)

R.d.P. Lépez-Panqueva', L. Chacén Zambrano?, K.J. Quintero Gil?,
M.A. Forero?

'Fundacién Santa Fe de Bogota, Colombia-Universidad de Los Andes,
Pathology and Laboratories, Bogotd, Colombia, 2Universidad de los
Andes - Fundacién Santa Fe de Bogota, School of Medicine - Pathol-
ogy and Laboratories, Bogota, Colombia

Background & Objectives: Neuroendocrine tumours (NETSs) in chil-
dren and adolescents are rare, with variable clinical behaviour and
anatomical distribution. Diagnosis and management are challenging
due to non-specific symptoms, clinical heterogeneity, and the lack of
paediatric-specific guidelines. Some NETs are linked to genetic pre-
disposition syndromes such as MEN and von Hippel-Lindau (VHL),
requiring early and tailored surveillance.

Appendiceal NETs are the most frequent and typically indolent; pulmo-
nary and pancreatic NETSs are less common but may be more aggres-
sive, particularly in hereditary contexts. Tumour size is a critical factor
influencing surgical management and prognosis. This study aimed to
characterize clinicopathologic correlations with tumour size in paedi-
atric and young patients diagnosed with NETSs over an 18-year period.
Methods: A retrospective cohort of 106 patients under 26 years of age
diagnosed with NETs between 2004 and 2022 at Fundacién Santa Fe
de Bogota was analysed. Variables included age, gender, tumour loca-
tion, histologic grade, Ki-67 index, and tumour diameter. Descriptive
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statistics were followed by ANOVA, Spearman correlation, and mul-
tivariable linear regression.

Results: The most frequent location was the cecal appendix, followed
by bronchopulmonary tree, pancreas, and liver (metastases). Unusual
anatomical sites were found like cervix, merkel cell carcinoma and bil-
iar duct. Tumour diameter showed no correlation with age, gender, or
Ki-67 index. However, it was significantly associated with both tumour
location and histologic grade. Grade 2 tumours had significantly larger
diameters than Grade 1 (p < 0.05), and tumours with hepatic metasta-
ses were significantly larger than those in other locations (p < 0.05).
Multivariable analysis confirmed Grade 2 and liver metastases as inde-
pendent predictors of larger tumour size.

Conclusion: Tumour grade and hepatic metastases are the main deter-
minants of tumour size in this cohort. These findings highlight the
prognostic relevance of tumour size and support the need for inte-
grated clinicopathologic assessment and paediatric-specific manage-
ment guidelines for NETs.

PS-08-011

High-grade papillary thyroid carcinoma: rarity, risks and
outcomes

Y. Loukil!, Y. Houcine!, E. Kedous?, S. Kamoun', S. Dhambri2, I.
Bettaieb!, A. Goucha!, M. Driss'

!Salah Azeiz Institute, Pathology Department B, Tunis, Tunisia, 2Salah
Azeiz Institute, Maxillo-Facial and ORL Surgery Department, Tunis,
Tunisia

Background & Objectives: Differentiated high-grade thyroid carci-
noma is a newly defined diagnostic entity, first introduced in the 2022
WHO classification. These tumours are rare, typically diagnosed in the
sixth to seventh decade, and uncommon in young adults. This study
aims to compare clinicopathological characteristics and oncologic
outcomes between high-grade papillary thyroid carcinoma (HGPTC)
and low-grade papillary thyroid carcinoma (LGPTC) in a young adult
population.

Methods: We collected cases of papillary thyroid carcinoma in patients
from our institutional archives between 2020 and 2022. Histological
diagnoses were reviewed, and the tumours were subsequently reclas-
sified into HGPTC and LGPTC.

Results: The cohort included 145 patients, consisting of 135 females
and 10 males, aged 9 to 72 years. The carcinomas were classified as
HGPTC (n=44) and LGPTC (n=101). The latter was further subclas-
sified into one case of the tall cell subtype, 91 cases of the classic
subtype, and 54 cases of invasive EFVPTC. The mean tumour size was
30 mm for HGPTC and 15 mm for LGPTC (p = 0.878). Extrathyroidal
extension was noted in 15 cases (10,3%) of HGPTC and 7 cases (4,8%)
of LGPTC (p = 0.193).

Among HGPTC cases, 21 (14,4%) had lymph node metastases, while
7 (4,8%) of LGPTC cases had lymph node metastases (p = 0,143).
Recurrence was noted in 8 HGPTC cases (5,5%) and 4 LGPTC cases
(2,7%) (p = 0,232). Distant metastases were observed in 9 HGPTC
patients (6,2%) and 4 LGPTC patients (2,7%) (p = 0.094). All patients
were alive at the last follow-up.

Conclusion: Although HGPTC is rare, our findings suggest that its
clinicopathological profile and oncologic outcomes do not significantly
differ from those of LGPTC in this population. However, the higher
frequency of lymph node and distant metastases in HGPTC, although
not statistically significant, underscores the need for close monitoring
and further studies to better characterize its prognosis.

PS-08-012

The unencapsulated follicular subtype of papillary thyroid carci-
noma is associated with nodal metastasis, but not distant metasta-
sis: a single-centre study

A.S. Harahapl’z, M.F. Ham?, D. Khoirunnisa®
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'Department of Anatomical Pathology, Faculty of Medicine, Universi-
tas Indonesia, Dr. Cipto Mangunkusumo Hospital, Jakarta 10430, Indo-
nesia, ZHuman Cancer Research Centre-Indonesian Medical Education
and Research Institute, Faculty of Medicine, Universitas Indonesia,
Jakarta 10430, Indonesia

Background & Objectives: The follicular subtype of papillary thyroid
carcinoma (PTC) is common and exhibits various phenotypes. Encap-
sulated morphology often displays a favourable prognosis. This study
aims to describe the clinicopathological features of follicular subtype
of PTC and explore the association between unencapsulated phenotype
and aggressive tumour outcomes.

Methods: We retrospectively collected all PTC cases diagnosed as
follicular subtype at Dr. Cipto Mangunkusumo Hospital, Jakarta,
Indonesia, from 2019 to 2022. The Chi-square test was performed to
analyse the association between unencapsulated tumours with nodal
and distant metastasis.

Results: There were 84 cases of follicular subtype of PTC. Most
patients were female (79.8%) and under 55 years of age (77.4%), with
a mean age of diagnosis at 43.7 years (SD=15.1 years). The tumour
is frequently multifocal (64.3%) with a median tumour size of 2.9 cm
(range = 0.3—12 cm). Most of the patients were classified according
to the 8" American Joint Committee on Cancer as stage I (83.3%),
followed by stage II (11.9%), and stage IV (4.8%). All cases exhibited
PTC nuclei, with 64.3% of patients displaying a total nuclear score of
2. RAS mutation was identified in 32 patients and BRAFV6000E in 5
patients. We found 31 tumours were unencapsulated infiltrative and 53
were invasive encapsulated follicular subtype of PTC. Unencapsulated
infiltrative follicular subtype of PTC was associated with nodal metas-
tasis (p=0.04; OR [95% CI]= 3.2 [1-10.1]). We found no significant
association between unencapsulated tumours with distant metastasis.

Conclusion: This study found a significant association between unen-
capsulated infiltrative follicular subtype of PTC with nodal metastasis,
but not distant metastasis.
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PS-09-001
Assessment of CD19 expression in diffuse large B-cell lymphoma
using QuPath: correlation with prognostic factors

. Ozdiizgiin Polat', E. Ozhamam', A. Albayrakl, A. thgarslanz, M.
Dogan?, E. Karakus'
! Ankara Bilkent City Hospital, Medical Pathology, Ankara, Turkey,
2Ankara Yildirim Beyazit University Faculty of Medicine, Medical
Pathology, Ankara, Turkey

Background & Objectives: Despite significant advances in first-line
treatments for diffuse large B-cell lymphoma (DLBCL), approximately
one-third of patients still require subsequent therapy for relapsed or
refractory disease. About 50% of refractory DLBCL patients achieve
durable responses with CD19-targeted CAR-T therapy. This study
aimed to assess CD19 expression in DLBCL patients and examine its
relationship with prognostic factors.

Methods: Eight paraffin blocks were prepared using the tissue microar-
ray technique, with each core having a diameter of 5 mm. Immunohis-
tochemical staining for CD19 (clone BT5E) was performed, and slides
were digitized for quantitative analysis using QuPath (version 2.1). The
percentage of CD19 expression and H-scores were recorded.

Results: In the 78 evaluated DLBCL cases, CD19 expression percent-
ages ranged from 0 to 97.68, and H-scores ranged from 0 to 264.91.
No statistically significant correlation was observed between CD19
expression (percentage or H-score) and gender, nodal/extranodal dis-
ease, relapse status, Ann Arbor stage, IPI score, GCB/ABC subtype,
or overall survival (p > 0.05).
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Conclusion: Existing literature shows inconsistencies regarding the
association of CD19 expression with survival, IPI score, and relapse
status in DLBCL. These variations may result from small sample sizes
and differences in assessment methods. In this study, objective analysis
using QuPath found no significant association between CD19 expres-
sion and prognostic parameters.

PS-09-002

Clinicopathological characterization of primary large B-cell lym-
phomas of immune-privileged sites: a case series

C. Pinto!, P. Cando'?

"Unidade Local de Satde de Sao Jodo, Pathology Department, Porto,
Portugal, >Faculdade de Medicina da Universidade do Porto, Pathology
Department, Porto, Portugal

Background & Objectives: Primary large B-cell lymphomas (LBCLs)
of immune-privileged sites (IP-LBCLs) are LBCLs that arise as pri-
mary neoplasms in the central nervous system (PCNS-LBCL), vit-
reoretina (PVR-LBCL) and testis (PT-LBCL) in immunocompetent
patients. This case series aimed to study the clinicopathological fea-
tures of IP-LBCLs diagnosed at a Portuguese tertiary centre since 2014.
Methods: We selected all IP-LBCLs (2014-2024) and reviewed their
clinicopathological features.

Results: We identified 49 cases: 42 (85.7%) in the CNS and 7 (14.3%)
in the testis. The median age at diagnosis was 69 years (range: 34-88).
Regarding PCNS-LBCL, 16 (38.1%) patients were male. Median overall
survival was 3 months (range: 0-127); 2 months (range: 0-127) in the
PCNS-LBCL group and 8 months (range: 2-29) in the PT-LBCL group.
Morphologically, 22 (44.9%) cases had a diffuse pattern, 3 (6.1%) a
perivascular pattern, and 24 (49.0%) both. Six (12.2%) cases showed
necrosis, and 11 (22.9%) had a starry-sky pattern. Among PCNS-
LBCL cases, 21 (50.0%) exhibited reactive perivascular T-cell infil-
trates. Regarding the immunoprofile, 4 (8.2%) cases were CD10-
positive, and 39 (79.6%) were Bcl2-positive. The majority had a high
Ki67 proliferation index (median 80%, interquartile range 80-90%).
There was no significant difference in survival based on Bcl2 expres-
sion or necrosis status. The starry-sky pattern was associated with
worse prognosis (median survival: 1 month vs. 5 months; P=0.006).
In PCNS-LBCL, there was a trend toward higher survival in cases
with reactive perivascular T-cell infiltrates (p=0.174).

Conclusion: Most IP-LBCLs arose in the CNS, had CD10-negative
immunoprofile, and high Ki67 proliferation index, as expected. In this
study, we demonstrated that there are potential factors that can carry
prognostic value, namely the presence of reactive perivascular T-cell
infiltrates and a starry-sky pattern.

PS-09-003

LMO?2 as a promising immunohistochemical surrogate marker
of MYC-rearrangement: our experience with high-grade
lymphomas

C. Rodriguez Gilabert!, M. Veras Lista', E. Revilla Sanchez!, L.
Astilleros Blanco de Cérdova'

"University Hospital 12 Octubre, Pathology, Madrid, Spain

Background & Objectives: MYC is commonly rearranged in high-
grade lymphomas (HGL) and other aggressive large B cell lympho-
mas (LBCL). Immunohistochemical (IHC) positivity for MYC does
not accurately predict MYC rearrangements (MYC-R), and molec-
ular studies such as FISH are required for confirmation. Previous
studies have demonstrated that the RNA and protein expression of
LMO?2, a germinal centre (GC) marker, is down-regulated in LBCL
carrying MYC-R, and suggested its possible role for screening these
cases through IHC staining. Our objective is to establish the associa-
tion between the IHC expression of LMO2 and other GC markers,
and MYC-R in a series of HGL.

Methods: This is a retrospective series of HGL diagnosed over the
last five years in our centre. Cases where MYC-R was studied by
FISH at the time of sign-off were selected, and LMO2 IHC (SP51
clone) was performed. Clinical data, morphology, IHC staining and
molecular alterations were analysed. No cut-off for LMO?2 positivity
was established.

Results: 12 cases of HGL were selected; the majority of them were
women. Average age was 64 years, with one paediatric case. 90.0%
showed THC staining of MYC (EP121 clone) and 63.6% stained for
LMO2. 81.8% were CD10-positive (56C6 clone). 50.0% were MYC-
R; of those, 16.7% also carried a BCL2-R, and 50% were triple hits.
75% of cases showed an inverse association between LMO?2 expres-
sion and MYC-R: 71% of LMO2-positive cases showed no MYC-R,
and 80% of LMO2-negative cases carried the translocation.
Conclusion: These results support those from previous studies. LMO2
THC positivity is inversely associated with MYC-R in 75% of cases,
suggesting that it could be used as a surrogate marker to screen MYC-
R, in combination with other IHC markers such as CD10 and MYC.
The use of these three markers improves the sensibility of the screening
over the use of MYC protein alone.

PS-09-004

Evaluation of automated special stainers in reticulin fiber stain-
ing of bone marrow: a retrospective, multicentre study

Y. Chen!, Y. Yang!, L. Chen', X. Hu!, H. Fu?, Y. Chen®

'Fujian Medical University Union Hospital, Pathology Department,
Fuzhou, China, >The Affiliated Hospital of Qingdao University, Pathol-
ogy Department, Qingdao, China, *West China Hospital,Sichuan Uni-
versity, Pathology Department, Chengdu, China

Background & Objectives: Advancements in pathology laboratory
instruments have played an increasingly important role in histochem-
istry, including in haematoxylin and eosin, immunohistochemical,
and special staining techniques. However, a review of these instru-
ment systems is critical to ensure proper staining. This study aimed
to investigate the quality of automated platforms on special stains.
Methods: We retrospectively evaluated 1906 bone marrow biopsies
from three different hospitals .All cases have been diagnosed cor-
rectly based on a manually modified Gordon and Sweets method.
Fibrosis gradings were independently determined by two experienced
hematopathologists using the European Consensus on grading of
bone marrow fibrosis(MF-0: 830 cases, MF-1: 589 cases, MF-2: 401
cases and MF-3: 86cases). Reticulin fiber staining was performed
again with a Ventana BenchMark Special Stains automated slide
stainer.Fibrosis gradings were classified as the same.

Results: The automatic system, using a commercially available
staining kit, demonstrated weak staining compared with manual
procedures in MF-1 and MF-2.There was no statistically significant
difference in MF-0 and MF-3.

Conclusion: Ventana BenchMark Special Stains platform may offer
a new level of automation for special stains that improves turnaround
times and optimizes workflow, further consideration for its use in reti-
culin fiber staining in bone marrow may be necessary.

PS-09-005

In Kikuchi-Fujimoto Disease (KFD), apoptosis and pyroptosis
signalling are simultaneously induced to form lesions

S. Asano', K. Yamazaki', K. Shikano', Y. Sogamcz, Y. Hashimoto?,
S. Kawana’, M. Kashimura4, Y. Nakamuras, R. Yamada®, Y.
Komohara®, S. Hakozaki?, Y. Saito?

waki Clty Medical Centre, Pathology, Iwaki, Japan, National Insti-
tute of Technology Fukushima College, Department of Applied Chem-
istry & Biochemistry, Iwaki, Japan, 3Fukushima Medical University,
School of Medicine, Department of Diagnostic Pathology, Fukush-
ima, Japan, “Shin Matsudo Central General Hospital, Department of
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Haematology, Matsudo, Japan, *Tohoku Medical and Pharmaceutical
University, Department of Pathology, Sendai, Japan, °Graduate School
of Medical Sciences, Faculty of Life Sciences, Kumamoto University,
Department of Cell Pathology, Kumamoto, Japan

Background & Objectives: At the earlier meeting of this society, we
reported that the endoplasmic reticulum stress (ER stress)-induced
apoptosis is induced in Kikuchi-Fujimoto disease (KFD). In this
study, we reported that pyroptosis was also induced in addition to
apoptosis, and we will report this result together with our discussion.
Methods: Using electron microscopy, paraffin-embedded and frozen
samples, we performed histopathological, immune-histochemical,
and molecular biological studies.

Antibody used: PERK, ATF6, IRE1, CHOP, bcl-2, p53, GRP78(Bip),
CD68, CD163, CD204, CD169, cCaspase 3, cGasdermin D.
Results: (DApoptosis is induced by the extrinsic and intrinsic path-
ways and is processed by macrophages via efferocytosis.

@ Pyroptosis form the holes in the cell membrane by activated
GSDMD and takes part in secondary necrosis.

Conclusion: It was suggested that in this disease, apoptosis occurs in
lymphocytes, while pyroptosis occurs in macrophages. These processes
prevent infection and the spread of pathogens, activate the body’s
immune system, and help other immune cells defend against infection.

PS-09-006

Spanish idiopathic Multicentric Castleman Disease (iMCD) Reg-
istry. Epidemiology of iMCD in Spain (ARCANA) - prevalence
cohort

S. Montes Moreno!, F. Climent?, M. Fraga3, A. Gonzélez Garcia®, I.T.
Navarro Ferrando®

"Hospital Universitario Marqués de Valdecilla/IDIVAL, Santander,
Spain, 2Hospital Universitari de Bellvitge, IDIBELL, Barcelona, Spain,
3Hospital Clinico Universitario de Santiago de Compostela, Santiago
de Compostela, Spain, “Hospital Universitario Ramén y Cajal, IRYCIS,
Madrid, Spain, Institut Catala d’Oncologia (ICO-Badalona). Josep
Carreras Leukaemia Research Institute. Universitat Autonoma de Bar-
celona, Barcelona, Spain

Background & Objectives: Multicentric Castleman Disease (MCD)
is a rare lymphoproliferative disorder involving multiple lymph
nodes, leading to systemic inflammation, cytopenias, and multiorgan
dysfunction'. Approximately 33-50% of cases are human herpesvirus-8
(HHV-8) negative and classified as idiopathic (iMCD) after excluding
infections, malignancies and autoimmune diseases® with CD-like fea-
tures in lymph node biopsies. Diagnosis is challenging due to clinical
and histopathological heterogeneity. Key features include a spectrum
of regressed or hyperplastic germinal centres, follicular dendritic cells
prominence, hypervascularization, and plasmacytosis®. Low incidence
and clinical and histopathological overlap with mimicking conditions?
often lead to misdiagnosis/unrecognized cases’. Given the limited
prevalence data in Western countries*%, the Spanish iMCD Registry
was proposed to provide real-world data on demographics, pathology,
symptoms, treatments, and outcomes.

Methods: This observational, multicentre, prospective study aims to
improve knowledge of iMCD epidemiology and treatment outcomes in
Spain. It aims to enrol 60 patients from 20 centres, including a preva-
lence cohort (PC) (historical iMCD patients to describe clinical char-
acteristics and treatment patterns), and an incidence cohort (IC) (newly
diagnosed iMCD patients, followed prospectively).

Results: To date, 41 patients have been enrolled, 33 meeting diagnostic
criteria (30PC / 3IC). Preliminary PC results: 30 patients from 15 sites.
All underwent excisional lymph node biopsies, with histopathological
features consistent with iMCD. Six cases (20%) had initial core biopsies
before excision. Clinical subtypes were iMCD-NOS (76.6%) and TAFRO
(23.3%). Histopathological patterns included plasmacytic (43.3%), mixed
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(33.3%), and hypervascular (13.3%), with 10% undetermined. Estimated
iMCD prevalence was 0.51 cases per 100.000 (95% CI:0,32567-0,68863).
Conclusion: This is the first study assessing iMCD prevalence in
Spain, with results consistent with previous reports. Excisional biop-
sies are crucial for accurately assessing histopathological features and
differentiating iMCD from other lymphoproliferative disorders, sup-
ported by ancillary techniques (immunohistochemistry, flow cytometry,
molecular methods) and clinicopathological correlation’. The study
provides valuable epidemiological data that enhances global under-
standing of this rare disease.

PS-09-008

Histiocytic/dendritic cell neoplasms and stroma-derived neoplasms
of lymphoid tissues: a retrospective analysis from a tertiary cancer
centre of North India

S.A. Saraf', P. Majumdarz, K. Kadali?, Z. Chowdhury2

V. G. Saraf Memorial Hospital, Pathology, Kochi, India, ’Mahamana
Pandit Madan Mohan Malviya Caner Centre & Homi Bhabha Cancer
Hospital (Tata Memorial Centre), Homi Bhabha National Institute,
Department of Oncopathology, Varanasi, India

Background & Objectives: Histiocytic/dendritic cell neoplasms and
stroma-derived neoplasms of lymphoid tissues (HDCN & SDNLT) are
rare, accounting for <1% of all neoplasms occurring in lymph nodes
and extramedullary locations. We aim to illustrate the clinicopathologi-
cal characteristics of these rare disorders that pose significant clinical
and diagnostic challenges.

Methods: A retrospective analysis was undertaken over a period of 4
years at a tertiary cancer centre after due approval from the institutional
ethics committee.

Results: A total of 46 cases of HDCN & SDNLT were identified dur-
ing this period, amongst which majority were paediatric males. His-
tiocytic sarcoma [HS] was the predominant neoplasm, followed by
Langerhans cell histiocytosis [LCH], follicular dendritic cell sarcoma
[FDCS], Langerhans cell sarcoma [LCS], Rosai-Dorfman disease, and
Erdheim-Chester disease. Unisystem LCH predominantly involved the
skeletal system whereas in multisystem LCH, lymph nodes and skeletal
lesions were the commonest sites. The handy immunohistochemistry
markers for diagnosing HDCN & SDNLT were CD68, CD163, CD4,
CDla, CD21 & CD23. Chemotherapy was the main modality of treat-
ment (62.5%) due to multisystem involvement in the case of LCH or
metastasis in other disease. Surgery was performed in 55% patients
while radiotherapy was administered post-operatively in 15% patients.
On a mean follow-up of 9.25 months, 13 patients were found to have
no evidence of disease, 13 are alive with disease and 4 died of disease.
Conclusion: HDCN & SDNLT are extremely rare and intriguing dis-
eases that ought to be ascertained using a combination of meticulous
morphological examination and an array of immunohistochemistry
markers to rule out mimics such as carcinoma, lymphoma, and neu-
roendocrine tumours and for precise subclassification of these lesions.
Accurate subset diagnosis will contribute to enhanced data as well as
treatment outcome analysis of these rare disorders in the future.

PS-09-009

Demystifying anaplastic large cell lymphoma: a clinicopathologic
analysis from a tertiary cancer centre of North India
Z.Chowdhury', I. Makker!, I. Dhal', S. Singh?, S. Rajule®, A. Singh*,
S.A. Saraf’, R. Ranjan6

'"Mahamana Pandit Madan Mohan Malviya Cancer Centre & Homi
Bhabha Cancer Hospital (Tata Memorial Centre), Homi Bhabha
National Institute, Oncopathology, Varanasi, India, >Lotus Diagnos-
tic & Imaging Centre, Pathology, Hisar, India, *Inlaks and Budhrani
Hospital, Histopathology, Pune, India, “Mahamana Pandit Madan
Mohan Malviya Cancer Centre & Homi Bhabha Cancer Hospital (Tata
Memorial Centre), Homi Bhabha National Institute, Medical Oncology,
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Varanasi, India, >V G Saraf Memorial Hospital, Pathology, Kochi,
India, *Mahamana Pandit Madan Mohan Malviya Cancer Centre &
Homi Bhabha Cancer Hospital (Tata Memorial Centre), Homi Bhabha
National Institute, Paediatric Oncology, Varanasi, India

Background & Objectives: Anaplastic large cell lymphomas (ALCLs)
are high grade T cell lymphomas characterized by large pleomorphic
cells, and expression of CD30, accounting for 2-8% of Non-Hodgkin
lymphoma in adults and 10-15% in children. ALCL can be classified
as ALK positive (ALK+) and ALK negative (ALK-) ALCL depending
upon the expression of ALK protein by immunohistochemistry.

To comprehensively evaluate the entire spectrum of the clinical, his-
topathological, immunohistochemical and survival characteristics of
ALCLs treated at our centre.

Methods: All cases diagnosed as ALCL on histomorphology and
immunohistochemistry over a period of 6 years were explored.
Results: A total of 104 cases were identified, with an almost equal
distribution of ALK+ (n=54) and ALK- (n=50) ALCL. Median age of
presentation was 17years in ALK+ (2-64 years) while it was 46years
(8-82 years) in ALK- group. While the most common presenting com-
plaint was lymphadenopathy, 43% patients presented with B symp-
toms. Extranodal involvement was perceived in 75% cases, with the
most common sites being soft tissue and bone, followed by skin, lung,
stomach, intestine, etc. ALCL presented with diverse histomorphology,
because of which immunohistochemistry was mandatory for accurate
diagnosis. LCA was immunoreactive in 91% cases, while a potential
pitfall was the negativity of CD3 in nearly 40%. On a median followup
period of 9months, 31% patients experienced disease progression and
17% patients succumbed to disease, 38% ALK+ and 62% ALK-. The
3-year progression-free survival rate of the cohort was 50+7%, that of
ALK+ 59.4+8.8% and ALK- 39.9+10.6%. The 3-year overall survival
rate of the cohort was 72.6+6% (ALK+ 83.6+5.8%, ALK- 61.6+9.9%).
Conclusion: Meticulous histopathologic assessment is crucial in pre-
cise detection of ALCL, since it has a varied histomorphology with
numerous close differentials including Hodgkin lymphoma, Diffuse
Large B cell Lymphoma, Peripheral T cell lymphoma, as well as meta-
static carcinomas, melanomas and sarcomas.

PS-09-010

Spatial transcriptional diversification of splenic extramedullary
haematopoiesis in primary hematopoietic defect and cancer

C. Tripodo', E. Savino', G. Cicio', G. Bertolazzi%, V. Cancila’, A. Di
Napoli4, A. Apriles, G. Ferrari®, L. Bongiovanni(’, M. Ponzoni®

The AIRC Institute of Molecular Oncology - IFOM - ETS, Advanced
Pathology Laboratory, Milan, Italy, 2Kore University of Enna, Enna,
Italy, *University of Palermo, Health Sciences, Palermo, Italy, *Sapi-
enza University of Rome, Rome, Italy, 3San Raffaele-Telethon Institute
for Gene Therapy, Milan, Italy, San Raffaele Hospital (IRCCS), Unit
of Pathology, Milan, Italy

Background & Objectives: Extramedullary haematopoiesis (EMH)
arises in response to hematopoietic stress due to bone marrow dysfunc-
tion, including primary hematopoietic stem cell defects and malignan-
cies. The spleen is the principal EMH site, where the red pulp vascular
niche supports expansion of immature progenitors. In cancer, EMH
sustains myelopoiesis and reshapes immune architecture, yet its spatial
transcriptional programs remain incompletely characterized. Here, we
aimed at defining the splenic spatial organization and transcriptional
regulation of EMH in mouse models of ineffective erythropoiesis due
to haemoglobin beta mutation (Th3/+) and advanced breast cancer
(MMTV-PYMT).

Methods: Spatial transcriptomics (Visum, 10x) was performed on
spleens from tumour-free wild-type (WT) mice (n=3), tumour-free

thalassemic (Th3) mice (n=3), and MMTV-PYMT tumour-bearing
mice (n=2).

Results: Five spatial transcriptional clusters were expanded and three
contracted in Th3 and PYMT spleens compared to WT controls. Three
of the expanded clusters were transcriptionally associated with erythro-
poiesis. The first, dominant across red pulp areas, was enriched in early
progenitors expressing Mybl2, E2f2, KIfl, and Ccnd3, alongside Spic
and Tcf21, transcription factors implicated in red pulp macrophage/
stroma specification and stromal remodelling. The second, particu-
larly expanded in Th3, displayed a zonal distribution within the red
pulp and expressed late-stage erythroid genes(Hbb-bt, Fech, Alas2,
Trim58, Epor). The third, expanded in PYMT and confined to the red
pulp—white pulp interface, showed co-expression of erythroid matura-
tion genes (Bpgm, Tfrc) and macrophage-associated transcripts (Marco,
Stab2), suggesting erythroid differentiation in proximity to white pulp
myeloid elements. The remaining expanded clusters reflected granulo-
cytic and megakaryocytic programs, while the contracted clusters were
associated with T- and B-cell programs, indicating reduced adaptive
immunity in EMH.

Conclusion: We described the emergence of transcriptionally and
spatially divergent clusters that differentially characterize EMH in the
context of a primary hematopoietic defect and in cancer.

Funding: The study has been supported by the Italian Cancer Research
Foundation (AIRC)
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CD10 negative Burkitt lymphoma

S. Li', J. Xu!

'MD Anderson Cancer Centre, Haematopathology, Houston, USA

Background & Objectives: Burkitt lymphoma (BL) is an aggres-
sive B-cell neoplasm characterized by MYC rearrangement (MYC-R)
and a defined immunophenotype: CD10+, BCL-6+4, BCL-2 negative
(or dim small subset), and a Ki-67 proliferative rate of ~100%. In
daily practice, there are some B-cell lymphomas with BL morphol-
ogy, MYC-R, and an immunophenotype mostly compatible with BL
except no CD10 expression (named CD10-negative BL-like lym-
phoma, or CD10-neg BLL, here). How to classify these lymphomas
is challenge.

Methods: We identified 3 cases of CD10-neg BLL and compared
them with 13 cases of typical BL and 16 cases of high-grade B
cell lymphoma, not otherwise specified (HGBL-NOS) with MYC-R
diagnosed at the same period. Immunophenotyping was performed
by immunohistochemistry and/or flow cytometry immunopheno-
typic analysis. CD10, BCL6, BCL2 and MYC expression were
designated as >30%, >30%, >50%, and >40%, respectively. MYC,
BCL2, and BCL6 status were assessed by fluorescence in situ
hybridization analysis. The gene expression profile (GEP) of these
neoplasms was assessed on a subset of cases using the HTG Whole
transcriptome panel.

Results: The clinicopathologic features of these 3 cases of CD10-
neg BLL were very similar to those of typical BL (p>0.05 for
all) except CD10 expression (p=0.002). By gene expression pro-
file (GEP) consisting of the top 40 differentially expressed genes
between BL and HGBL-NOS with MYC-R, the 3 cases of CD10-neg
BLL showed a GEP similar to BL and significantly different from
HGBL (Figure). Two patients received R-EPOCH and one patient
received R-HCVAD induction therapy. The median overall survival
of these 3 patients with CD10-neg BLL was similar to that of the
typical BL (p=0.74).

Conclusion: Our data shown that the clinicopathologic features as
well as GEP of B-cell lymphoma with typical BL morphology and
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immunophenotype but lacking CD10 expression is very similar to cases
of typical BL. Therefore, such cases should be classified as BL.

PS-09-012

Intravascular lymphoma: a rare and challenging diagnosis — case
report series from a single tertiary centre

C.S. Sucubulak!, 0.0. Kizilkaya], A.M. Onenerk Men!, S. Cin!, A.S.
Demiroz

'stanbul University Cerrahpasa, Pathology, Istanbul, Turkey

Background & Objectives: Intravascular lymphoma (IVL) is a rare
but aggressive lymphoma primarily affecting blood vessels, leading
to multisystem involvement, including the CNS, kidneys, and lungs.
Methods: Between 2005 and 2024, 5 cases of IVL cases have been
reviewed based on their clinical and pathological data from Istanbul
University-Cerrahpasa.

Results: The mean age was 67 (53-98), and all patients were female.
Symptoms included B symptoms (2), pancytopenia (1), bicytopenia
(1), and an abdominal mass (1). One patient had mild FDG PET uptake
suggestive of vasculitis, another had ecchymosis-like lesions. Biopsies
were taken from bone marrow (2), skin, abdominal mass, and lymph
node.

The biopsies of the abdominal mass, lymph node, and skin revealed
vascular proliferation and dilation, filled with thrombus formed by
tumoral cells characterized by round/irregular nuclei, fine chromatin,
1-3 nucleoli, and wide cytoplasm. Bone marrow biopsies showed
hypercellular marrow with CD20(+) large intravascular and intrasinu-
soidal cells. The biopsy taken from the abdominal mass is an incisional
biopsy. No tumour was observed in the parenchyma, only an intravas-
cular tumour component was present.

Immunohistochemically, four cases were CD20(+), while one biopsy
from skin was CD20(-) but expressed CD3, CD4, CD56, TIA-1,
Granzyme-B, and EBER. The Ki-67 proliferation index was very high
(80-100%) in two cases. In one case, the Ki-67 result could not be
concluded due to high activity in the bone marrow.

Molecular subtyping with FISH was performed on two patients; one
showed 3q27 region rearrangement in 15% of interphase nuclei, while
the other was negative (del5q33-34, del7q31, del20q12, del5q31, tri-
somy 8, t(3;3)(q26.2;q21.3)).

Four patients were diagnosed with large B-cell IVL, and one with
NK/T-cell IVL.

Conclusion: IVL is difficult to diagnose due to its rapid progression
and lack of detectable mass. Its insidious intravascular involvement
complicates early diagnosis, often leading to fatal outcomes.

PS-09-013

Clinicopathological features of splenectomy cases: an 11-year expe-
rience with rare and common disorders

S. Yilmaz Erozbek', A. Cakir', H.S. Bekoz?

'Istanbul Medipol University, Pathology, Istanbul, Turkey, 2Istanbul
Medipol University, Haematology, Istanbul, Turkey

Background & Objectives: The spleen plays a critical role in hema-
tologic and immune functions. Splenectomy is performed for various
indications, including hematologic disorders, oncologic conditions,
trauma, and mass lesions. This study aims to categorize and analyse
splenectomy cases over a 11-year period, evaluating their clinical pres-
entations, underlying aetiologies, diagnosis and presenting interesting
and rare pathological findings.

Methods: Retrospective review was conducted on 292 splenectomy
cases received at our university hospital pathology department between
2014-2024. Cases were categorized based on their indications, includ-
ing primary splenic lesions, hematologic disorders, oncologic condi-
tions (during carcinoma surgery), trauma, infectious causes, inflam-
matory processes, and portal hypertension. Clinical and pathological
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data, including patient demographics, preoperative diagnoses, and
histopathological findings, were analysed using descriptive statistics
to evaluate their distribution and clinicopathological characteristics.
Results: The mean age was 54 years (range: 3-96 years), 11 cases
were paediatric. The most common splenectomy indication was onco-
logic conditions (58.56%; n=171), with 6.97% (n=12) showing splenic
parenchymal infiltration. Hematologic disorders accounted for 20.89%
(n=61), including 18 cases with neoplastic involvement, primarily
B-cell lymphomas (n=10), T-cell lymphomas (n=6), and myeloid
neoplasms (n=2).

Primary splenic lesions represented 5.48% (n=16) and included cysts,
lymphangiomas, haemangiomas, hamartomas, sclerosing angiomatoid
nodular transformation, and angiosarcomas. Among 32 malignant
cases, 6.25% were primary malignant neoplasms, 56.25% were hemato-
logic malignancies, and 37.5% were metastases of oncologic tumours.
Other splenectomy indications included portal hypertension (7.88%;
n=23), trauma (2.74%; n=8), inflammatory processes (2.74%; n=8),
and infectious causes (1.36%; n=4), which included parasitic (leish-
maniasis), fungal (aspergillosis), and bacterial infections. Additionally,
one case was operated on due to polycystic kidney disease.
Conclusion: Oncologic and hematologic conditions are the leading indi-
cations for splenectomy, with metastatic involvement more common
than primary splenic malignancies. Understanding the clinicopathologi-
cal characteristics of splenectomy cases provides valuable insights into
disease patterns, enhances diagnostic accuracy and patient management.

PS-09-014

Proteasome localization as a predictive marker and therapeutic
target in multiple myeloma

L Livneh'?, P. Stein!, A. Dahan', Y. Zohar!, A. Ciechanover?
'Rambam Health Care Campus, Institute of Pathology and Cytology,
Haifa, Israel, 2Technion - Israel Institute of Technology, Faculty of
Medicine, Haifa, Israel

Background & Objectives: We recently showed that cellular stress—
such as amino acid deprivation—induces proteasome translocation
from the nucleus to the cytosol, enhancing proteolysis to restore amino
acid pools. This adaptive response is essential for cancer cell survival,
and its inhibition triggers apoptosis. Interestingly, nuclear retention
of the proteasome can be induced through a “false satiety” signal
using tyrosine, tryptophan, and phenylalanine (Y WF), which activate
anabolic pathways without resolving the underlying stress. Here, we
investigated whether proteasome localization correlates with therapeu-
tic response in multiple myeloma (MM)—a malignancy treated with
proteasome inhibitors—and whether Y WF-driven nuclear sequestration
can overcome drug resistance.

Methods: Proteasome localization was assessed in bone marrow
biopsies from MM patients and in patient-derived cells, comparing
treatment-sensitive and -resistant cases. Resistant cells were treated
with either a proteasome inhibitor or the aromatic triad YWF, to test
whether nuclear proteasome sequestration could overcome resistance
to proteasome inhibitors.

Results: In resistant MM cells, the proteasome was predominantly
cytosolic, even under nutrient-rich conditions, while in sensitive cells it
remained nuclear. YWF treatment drove nuclear relocalization and induced
marked cytotoxicity in resistant cells (93.2% efficacy, p = 1.88 x 107), rep-
resenting a 14.7-fold increased efficacy relative to the effect of velcade, a
clinically used proteasome inhibitor, on the same cells (p = 1.26 X 107°). In
diagnostic bone marrow samples, nuclear proteasome localization strongly
correlated with favourable treatment response, while cytosolic localization
predicted resistance (NPV = 0.89, p = 0.001). During relapse, a shift from
nuclear to cytosolic proteasome localization was associated with treatment
failure and a significantly shorter time to relapse (HR = 0.54, p = 0.01).
Conclusion: Proteasome subcellular localization is a potential predic-
tive biomarker in MM, reflecting both treatment response and tumour
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aggressiveness. Reinstating nuclear proteasome retention via Y WF may
represent a novel therapeutic strategy to overcome drug resistance in
relapsed or refractory MM.

PS-09-015

Gastric diffuse large B-cell lymphoma: clinical, pathological and
molecular characterization of 88 cases

N. Moulai', M. Guermi', R. Bennoui', Z. Moussaoui', W. Ouahioune'
!Faculty of Medicine, Saad Dahlab University 1, Laboratory of Cancer
Research, Blida, Algeria

Background & Objectives: Gastric diffuse large B-cell lymphoma
(DLBCL) is the most common extranodal lymphoma of the gastrointestinal
tract. This study aims to characterize the clinicopathological and molecular
features of primary gastric DLBCL, with emphasis on cell-of-origin clas-
sification, age-related patterns, and associations with infectious agents.
Methods: We retrospectively evaluated 88 cases of primary gastric
DLBCL diagnosed between 2019 and 2024. Immunohistochemistry
was performed to determine the COO subtype using the Hans algo-
rithm (CD10, BCL6, MUM1). Additional markers, including BCL2 and
¢c-MYC, were assessed. Epstein-Barr virus (EBV) infection was assessed
by EBER in situ hybridization, and Helicobacter pylori status by his-
tological examination. Statistical significance was defined as p<0.05.
Results: The median patient age was 60 years (range: 26-85), with a slight
male predominance (54.2%). The non-GCB subtype predominated overall
(66.3%), with significant age-related differences: GCB was more frequent
in patients <50 years (61.9%) compared to >50 years (21.3%; p=0.002).
H. pylori infection was detected in 20 cases (22.7%), suggesting a poten-
tial pathogenic role in a subset of gastric DLBCLs. EBER positivity was
observed in 4 cases (4.8%), all in patients >60 years. One double-hit case
(MYC/BCL2 co-expression) was identified in an older patient.
Conclusion: Gastric DLBCL exhibits distinct age-related molecular pro-
files, with younger patients displaying significantly higher rates of the
prognostically favourable GCB subtype. The detection of H. pylori in
22.7% of cases highlights the heterogeneous aetiology of gastric DLBCL,
potentially identifying a subset that might benefit from H. pylori eradica-
tion therapy as part of treatment. The predominance of non-GCB pheno-
type in older patients and occasional EBV association suggest multiple
pathogenic pathways. These findings support age-stratified and aetiology-
adapted therapeutic approaches in the management of gastric DLBCL.

PS-10 Poster Session Nephropathology

PS-10-001

VALIANT: Randomized, multicentre, double-blind, placebo-con-
trolled, phase 3 trial of pegcetacoplan for patients with native or
post-transplant recurrent C3G or primary (idiopathic) IC-MPGN
L. Lépez Lazaro!, C.M. Nester?, A.S. Bomback?®, G. Ariceta®, Y.
Delmas’, B.P. Dixon®, D. Gale’, L.A. Greenbaum®, S.H. Han’, N.
Isbel'®, C. Licht!!, A. Mastrangelolz, M. Mizuno'?, M.I. Neves de
Holanda'4, M.C. Pickeringls, G. Remuzzi'®, N. Van de Kar!”, M.
Vivarelli'®, P.D. Walker'?, D. Wallace®, D. Zecher?!, L. Li*2, Z.
Wang23, J. Szamosi', F. Fakhouri®*

ISwedish Orphan Biovitrum, Stockholm, Sweden, 2University of Towa,
Stead Family Children’s Hospital, lowa City, USA, 3Columbia Univer-
sity, Irving Medical School, New York, USA, 4Hospital Vall d’Hebron,
Barcelona, Spain, 3Service de Néphrologie, Hopital Pellegrin, CHU Bor-
deaux, Bordeaux, France, 6University of Colorado, School of Medicine,
Aurora, USA, 7University College London, London, United Kingdom,
8Emory School of Medicne, Atlanta, USA, ?Yonsei University College
of Medicine, Seoul, Republic of Korea, 10ThHe University of Queensland,
Princess Alexandra Hospital, Brisbane, Australia, UThe Hospital for Sick
Children, Toronto, Canada, 2Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy, *Nagoya University, Graduate

School of Medical Sciences, Nagoya, Japan, 14Hospital Federal de Bon-
sucesso, Ruschel Medicina, Rio de Zaneiro, Brazil, 15Imperial College,
London, United Kingdom, 16[stituto di Ricerche Farmacologiche Mario
Negri IRCCS, Bergamo, Italy, ’Radboudume Amalia Children’s Hos-
pital, Nijmegen, The Netherlands, '*Bambino Gesu Children’s Hospital,
IRCCS, Rome, Italy, 19 Arkana Laboratories, Little Rock, USA, 20Royal
Manchester Children’s Hospital, Manchester, United Kingdom, 21Regens—
burg University Hospital, Regensburg, Germany, ?Apellis Pharmaceu-
ticals Inc., Waltham, USA, 23Apellis Pharmaceuticals Inc., Waltham,
United Kingdom, 2*University of Lausanne, Lausanne University Hospi-
tal, Lausanne, Switzerland

Background & Objectives: C3 glomerulopathy (C3G) and primary
Immune Complex-Membranoproliferative Glomerulonephritis (IC-
MPGN) are complement-mediated diseases driven by C3 dysregula-
tion with excessive accumulation of C3 breakdown products in the
kidney. Pegcetacoplan (PEG), a C3/C3b inhibitor, targets the central
components of the complement pathway, inhibiting C3 overactivation
and preventing further deposition of C3 breakdown products in the glo-
meruli. VALIANT (NCT05067127) is the first Phase 3 trial investigat-
ing PEG in a broad cohort, including adolescents (>12 yrs) and adults
with native or post-transplant recurrent C3G or primary IC-MPGN.
Methods: VALIANT is a randomized, double-blind, placebo (PBO)-con-
trolled trial evaluating PEG efficacy and safety. 124 patients (pts) were
randomized to PEG (n=63) (twice weekly subcutaneous infusion) or PBO
(n=61) for 26 weeks. The primary endpoint was log-transformed UPCR
ratio at week 26 vs PBO. Key secondary endpoints at week 26 included
the proportion of patients achieving >50% UPCR reduction, reduced C3c
renal biopsy staining of >2 OOM, and eGFR change. Safety was assessed
by treatment-emergent adverse events (TEAE) frequency and severity.
Results: The primary endpoint was met, with PEG demonstrating a
68.1% (95% CI: =76.2, -57.3) mean UPCR reduction vs PBO at week 26
(p<0.0001). Results were consistent across all subgroups (disease type,
age, and transplant status). 60.3% of PEG-treated pts achieved >50%
UPCR reduction vs 4.9% in PBO. Robust reductions in C3c staining (25
[71.4%] PEG patients achieved zero staining at Week 26) and clinically
meaningful eGFR stabilization (adjusted LS mean difference 4+6.3 mL/
min/1.73 m?) were observed with PEG. Treatment-emergent AE fre-
quency and severity were similar between arms. None of the 4 serious
infections (3 PEG; 1 PBO) were attributed to encapsulated bacteria.
Conclusion: PEG achieved significant and clinically meaningful reduc-
tions in proteinuria (68.1% vs. PBO), C3c staining and eGFR stabiliza-
tion in pts >12 yrs with C3G or primary IC-MPGN, was well tolerated
with no new safety signals observed.

PS-10-002

Multimodal spatial profiling of the microvascular inflammation
in kidney allografts

A. Sannier', E. Morgand', V. Goutaudier!, M. Sablik', F. Mezine', T.
Thalamas', A. Certain', O. Aubert!, C. Lefaucheur!, A. Loupy]
"Paris Institute for Transplantation and Organ Regeneration, Paris,
France

Background & Objectives: Microvascular inflammation (MVI) in
kidney allografts can occur in the absence of donor-specific antibod-
ies (DSA) and C4d deposition. This MVI DSA- C4d- phenotype, newly
recognized in the Banff 2022 classification, has an unclear pathogen-
esis. In this context, we aimed to decipher its immuno-molecular
landscape.

Methods: MVI cases were identified in a multicentric cohort of kid-
ney transplant patients and compared to MVI-negative controls (total
n=309). Biopsies were graded according to Banff 2022 classification
and sequenced using the Banff Human Organ Transplant panel. Whole-
transcriptome spatial profiling and cell deconvolution were performed
using the Nanostring® GeoMx platform. Microvascular infiltration
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was characterized by multiplex immunofluorescence targeting CD34,
CD68, CD3, NKp46, CD15, and CD20.

Results: Three MVI phenotypes were analysed: 1) MVI DSA- C4d- (n
=49, 15,9%), 2) MVI DSA+ C4d- (n = 45, 14,6%), 3) MVI DSA+
C4d+ (n = 46, 14.9%), along with non-MVI cases (n = 169, 54,6%).
All MVI cases shared a common molecular signature, characterized
by an upregulation of genes associated with antibody-mediated injury,
interferon-gamma response, and activation of macrophages, NK cells,
and T cells. This common signature was less intense in MVI DSA-
C4d- cases, particularly for interferon-gamma response. Spatial profil-
ing revealed that this molecular signal was more prominent in peritu-
bular capillaries than in glomeruli. Cell deconvolution demonstrated
that MVI DSA- C4d- cases were particularly associated with NK cells
and conventional dendritic cells. Automated quantification of immu-
nofluorescence staining revealed that microvascular infiltration was
predominantly composed of CD68+ macrophages, CD3+ T cells, and
NKp46+ NK cells.

Conclusion: We demonstrate that the immuno-molecular signature of
kidney allograft MVI DSA- C4d- is moderate in intensity compared to
DSA+ phenotypes and is predominantly associated with NK cells and
conventional dendritic cells, as revealed by cell deconvolution analysis.
These findings provide insights into the pathophysiology of MVI and
support the development of mechanism-based therapeutic strategies.

PS-10-003

C4d in primary focal segmental glomerulosclerosis — not only pas-
sive entrapment?

N. Zagorecl’z, M. Horacek?, P. genjug4*3, 1. Horvati¢'>?2, K. Galesi¢'?,
D. Galegi¢ Ljubanovi¢**?

'Dubrava University Hospital, Nephrology and Dialysis, Zagreb, Croa-
tia, 2University of Zagreb, Faculty of Pharmacy and Biochemistry,
Zagreb, Croatia, *School of Medicine, Institute of Pathology, Zagreb,
Croatia, “Dubrava University Hospital, Division of Nephropathol-
ogy and Electron Microscopy, Zagreb, Croatia, School of Medicine,
Zagreb, Croatia

Background & Objectives: The role of the complement system (CS)
in primary focal segmental glomerulosclerosis (pFSGS) is poorly
understood. Here we tried to determine prognostic significance of C4d
deposits in pFSGS.

Methods: Patients >18y with pFSGS, excluding those with kidney
failure (KF) at the moment of kidney biopsy (KBx) and <1 non-glob-
ally sclerosed glomerulus (nGSG), were recruited from the Hospital
registry of KBx from 2003-2021. Every KBx was analysed by light,
immunofluorescent and electron microscopy and additional IHC for
C4d was performed on paraffin-embedded tissue using monoclonal rab-
bit antibody (Ventana BenchMark Ultra). Every nGSG was classified as
being C4d+ or C4d-. Based on ratio of C4d+ nGSG/total N of nGSG
and C4d+ nonsclerotic glomeruli (NSG)/total N of NSG, patients were
stratified into two groups: <50% and >50%. Primary outcome was
defined as composite of KF and baseline eGFR decline >50%. Failure
to meet criteria for remission at the last follow-up visit (KDIGO 2021
Guidelines) was defined as treatment failure (TF).

Results: A total of 58 patients were included (median age 50y, 58%
males). During follow-up (median 90.7mo), 9 patients reached KF
and 19 decline in eGFR. Patients with >50% of nGSG being C4d+
had higher proportion of TF (P=0.002) and worse renal survival
(P=0.005). In multiple Cox regression model (age, eGFR, proteinu-
ria, serum albumin, IFTA, % of C4d+ nGSG) only IFTA (HR=1.052,
P=0.002) and >50% C4d+ nGSG (HR=4.077, P=0.035) remained
independent predictors of outcome. Patients with >50% of C4d+
NSG had higher proportion of TF (P=0.030) and worse renal survival
(P=0.037).

Conclusion: C4d deposition is an independent predictor of disease
progression and TF in pFSGS. Components of CS were thought to be
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passively entrapped within sclerosis in pFSGS, but we showed that
even C4d outside segmental sclerosis is associated with worse prog-
nosis which may indicate active role of CS in pFSGS pathogenesis or
even sclerosis development.

PS-11 Poster Session Neuropathology

PS-11-001

Case series of six patients with epithelioid malignant peripheral
nerve sheath tumour: a rare subtype

0.0. Kizilkaya', C.S. Sucubulak', I. Sertbudak', A.M. Onenerk
Men', C. Turker Saricoban', S. Arslan?, M.K. Ozsahin?, I. Gurses',
N. Comunoglu'

!Cerrahpasa Faculty of Medicine, Department of Pathology, Istanbul,
Turkey, *Cerrahpasa Faculty of Medicine, Department of Neuroradiol-
ogy, Istanbul, Turkey, *Cerrahpasa Faculty of Medicine, Department
of Orthopedics and Traumatology, Istanbul, Turkey

Background & Objectives: Epithelioid Malignant Peripheral Nerve
Sheath Tumour (EMPNST) is a rare subtype of MPNST that differenti-
ates from epitheloid schwannomas and it is commonly not associated
with NF1 mutation. This study presents 6 different cases of this rare
variant and displays its histopathological characteristics.

Methods: IHC and H&E slides were reviewed and additional stains
were conducted.

Results: Mean age of the patients were 45.17 ranging from 20 to 71.
Variable tumour localization was observed, with three cases involving
the bones of the extremities, one in the trapezius muscle, one in the
brachial plexus, and one unusually in the bladder.

Histologically, all tumours exhibited predominantly epithelioid mor-
phology, characterized by eosinophilic to clear cytoplasm and promi-
nent nucleoli, arranged in nests, clusters, or sheets within a multinodu-
lar growth pattern. High Ki-67 and mitotic count (>5/10 HPF in all
cases) indicated aggressive behaviour, with three cases demonstrating
multiple metastases.

Immunohistochemically, diffuse and strong positivity for S-100 and
SOX10 was consistent across all patients. All cases were negative for
melanoma, neuroendocrine, and muscle markers. Except focal positiv-
ity in heterologous elements in 2 cases, epithelial markers were nega-
tive. H3K27me3 expression was retained, while SMARCB1 (INI-1)
loss was identified in 3 cases, notably including both patients under 40
years of age (20 and 26 years). The final diagnosis of EMPNST was
established after excluding other entities in the differential diagnosis.
Conclusion: The genetic background of EMPNST is still not fully
understood. SMARCBI loss is considered a key oncogenic event in
the development of EMPNST. In this case series, SMARCBI loss was
observed in younger patients, while those over 40 were less likely to
exhibit this alteration, suggesting the possible existence of an unknown
sporadic mutation in older individuals.

PS-11-002

Comprehensive histopathological and molecular profiling of pae-
diatric-type diffuse high-grade gliomas, H3-wildtype and IDH-
wildtype: an Italian multicentre experience

A. d’Amati!?, F. Gianno®, S. Rossi®, S. Barresi®, S. Minasi®, F.R.
Buttarelli®, M.E. Errico’, V. Donofrio’, G. Gaggeroﬁ, G. Chiarello’, C.
Milanaccio®, V. Biassoni’, E. Schiavello’, M. Massimino’, L. Bertero'”,
S.G. Vallero!!, M. Gessi!, A.M. Buccoliero'?, G. Ingravallo”, T.
Perillo'*, A. Cacchione', G. Del Baldo'®, A. Mastronuzzi'®, E.
Miele', M. Antonelli?

! Anatomic Pathology Unit, Fondazione Policlinico Universitario "A.
Gemelli" IRCCS, Universita Cattolica S. Cuore, Rome, Italy, 2PhD
Programme in Applied Neuroscience, Department of Translational
Biomedicine and Neuroscience (DiBraiN), University of Bari "Aldo
Moro", Bari, Italy, *Unit of Anatomical Pathology, Department of
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Radiology, Oncology and Anatomical Pathology, University La Sapi-
enza, Rome, Italy, “Pathology Unit, Department of Laboratories, Bam-
bino Gesu Children’s Hospital IRCCS, Rome, Italy, 5Department of
Pathology, Santobono-Pausilipon Children’s Hospital, Naples, Italy,
6P.etthology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy,
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Turin, Italy, !'Pediatric Onco-Haematology, Regina Margherita Chil-
dren’s Hospital, Citta della Salute e della Scienza University Hospi-
tal, Turin, Italy, '?Pathology Unit, Meyer Children’s Hospital IRCCS,
Florence, Italy, *Pathology, Department of Precision Medicine and
Tonian Area, University of Bari, Bari, Italy, 4pediatric Hemathology-
Oncology Unit, University Hospital of Bari, Bari, Italy, '’Hematology/
Oncology and Cell therapy Department, Ospedale Pediatrico Bambino
Gesu- IRCCS, Rome, Italy

Background & Objectives: Paediatric-type diffuse high-grade glio-
mas, H3-wildtype and IDH-wildtype (pHGGs, H3-/IDH-WT) have
recently been defined in the 2021 WHO CNS classification. Despite
their clinical relevance, their histopathological and immunophenotypic
profiles remain incompletely characterized. This multicentre Italian
study aims to describe the clinical, histological, immunohistochemical,
and molecular features of this novel tumour entity.

Methods: We retrospectively analysed 50 cases of pHGGs, H3-/IDH-
WT. Data included clinical course, neuroimaging, surgical findings,
histopathology, immunohistochemistry, molecular alterations, and
DNA methylation profiling.

Results: Patients ranged from 1 to 26 years. Most tumours were located
in the cerebral hemispheres (n=44); others involved the cerebellum
(n=2), brainstem (n=1), thalamus (n=1), spinal cord, (n=1) and fourth
ventricle (n=1). MRI consistently showed T1 hypo- to iso-intensity
and T2 hyper-intensity, with 32 cases demonstrating inhomogene-
ous contrast enhancement. Histologically, tumours exhibited marked
heterogeneity and diverse morphologies, including embryonal-like,
pleomorphic xanthoastrocytoma-like, pseudosarcoma-like, pilocytic
astrocytoma-like, and astroblastoma-like features. All tumours were
GFAP-positive; Olig2 was partially expressed, and synaptophysin was
variably positive, especially in embryonal-like areas. ATRX loss was
observed in 6 cases. CDKN2A/2B homozygous deletions (n=3), MYCN
amplification (n=4), and MYC gains (n=3) were also noted. DNA meth-
ylation profiling assigned all tumours to the diffuse paediatric-type
high-grade glioma category, including RTK1 (n=21), RTK2 (n=12),
and MYCN (n=9) subgroups.

Conclusion: This study underscores the significant histological
and molecular diversity of pHGGs, H3-/IDH-WT. The combination
of morphology, immunohistochemistry, and methylation profiling
is essential to accurately diagnose these challenging tumours. Our
findings enhance the current understanding of this emerging entity
and support the integration of molecular diagnostics in routine
practice.

PS-11-003

Spatial single-cell profiling reveals CD147 as a marker of tumour
aggressiveness in paediatric posterior fossa ependymoma
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Background & Objectives: Ependymoma (EPN) is the third most
common malignant central nervous system (CNS) tumour in the pae-
diatric population. The spatial and temporal heterogeneity of neoplastic
cell populations is believed to influence tumour adaptation within the
tumour microenvironment (TME). This study aimed to characterize
spatial immune dynamics and investigate the role of CD147 in poste-
rior fossa type A ependymomas (PF-A EPN), classified as CNS WHO
grades 2 and 3.

Methods: Bioinformatic analysis of public datasets revealed increased
CD147 expression in gliomas, correlating with worse survival and
elevated mutational burden. Spatial TME profiling was performed on
PF-A EPN samples using multiplex immunofluorescence panels to
evaluate immune, microglial, endothelial, and neoplastic components.
In parallel, single-cell RNA-sequencing data from spinal ependymo-
mas were analysed to identify tumour-associated macrophage (TAM)
subsets.

Results: Grade 2 PF-A EPN exhibited higher infiltration of T lym-
phocytes, particularly cytotoxic CD8+ cells, compared to Grade 3
counterparts. Spatial analysis revealed reduced intercellular distance
between CD44 and CD8+ T cells in Grade 3 PF-A EPN, suggest-
ing increased T cell-T cell interaction in higher-grade lesions. Two
functionally distinct TAM subsets were identified (CD68+MCP1+ and
CD68+4-CD44+), with a significant enrichment of CD684+-CD44+ mac-
rophages in Grade 3 tumours. CD147+ microglia were found in closer
proximity to both CD8+ T cells and CD147+ proliferating tumour
cells in Grade 2 tumours; in contrast, in Grade 3 tumours, CD4+ T
cells were closer to CD147+ microglia and more distant from CD8+
lymphocytes and CD147+ tumour cells.

Conclusion: Our findings suggest that CD147+ microglia may con-
tribute to immune evasion in PF-A EPN by promoting CD8+ T cell
exclusion, particularly in higher-grade tumours. This study underscores
the relevance of spatial TME remodelling in PF-A EPN and supports
the potential role of CD147 as a modulator of tumour-immune interac-
tions and disease progression.

PS-11-004

Using a non-human primate model to trace human BoDv-1 zoono-
sis: comparing intranasal and subcutaneous inoculation
P._Grochowski!, N. Jungbiick!, Z. Mielewczyk', T. Mogele?, F.
Feldmann3, H. Feldmann®, G. Saturday3, B. Méirklz, M. Beer?, K.
Schlottau’, F. Liesche-Starnecker!

'Pathology, Medical Faculty, University of Augsburg, Department of
Neuropathology, Augsburg, Germany, “Pathology, Medical Faculty,
University of Augsburg, Augsburg, Germany, *National Institute of
Allergy and Infectious Diseases, National Institutes of Health, Rocky
Mountain Veterinary Branch, Division of Intramural Research, Ham-
ilton, USA, “National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Laboratory of Virology, Division of
Intramural Research, Hamilton, USA, *Institute of Diagnostic Virology,
Friedrich-Loeffler-Institut, Greifswald-Insel Riems, Germany

Background & Objectives: Borna disease virus 1 (BoDV-1) is a
known cause of fatal encephalitis in humans and animals, though its
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dissemination mechanisms within the brain are not fully understood.
This study explores the histopathological effects of BoDV-1 in a non-
human primate model. Twelve macaques were inoculated with BoDV-
1, six intranasal to simulate the natural entry route and six subcutane-
ous to model peripheral infection. The primary aim of this investigation
is to evaluate the viral distribution within the brain and compare the
effects of these two infection routes.

Methods: Complete sagittal brain sections were immunohistochemi-
cally stained for BoDV-1 nucleoprotein, lymphocytic marker CD45,
glial marker GFAP, microglial marker Ibal, and digitally reconstructed
for detailed analysis. Quantitative assessment was performed using
CellQuant with the NuclearQuant module and QuPath for quantitative
analysis of cell distribution. Three macaques showed no detectable
virus presence, correlating with their clinical presentation, as they were
euthanized before symptom onset due to the expiration of the observa-
tion period. They were excluded for further analysis.

Results: Upon analysis, it became evident that several subcutaneously
inoculated macaques exhibited substantial CNS involvement, indicating
that the infection route does not determine the extent of CNS infec-
tion. Both intranasal and subcutaneous routes led to similar patterns of
viral dissemination within the CNS, suggesting that factors beyond the
entry site, such as specific cellular receptors or systemic mechanisms,
may drive CNS infection. BoDV-1 may depend on particular receptor
proteins on neural or glial cells to enter the CNS. Additionally, the
virus’s ability to bypass the blood-brain barrier or use neural pathways,
including retrograde transport, could be critical in determining CNS
involvement.

Conclusion: These findings provide insights into BoDV-1 pathogen-
esis, emphasizing the need to explore systemic factors influencing
neurotropic virus dissemination, rather than focusing solely on the
entry portal. Further research is needed to understand the mechanisms
underlying BoDV-1 CNS involvement.

PS-11-005

Chemokine receptor expression profile in malignant melanoma and
bain-specific metastases

R. Gassner!, M. Leonie!, S. Schauer!, E. Richtigz, A. Deutsch’, B.
Ehall*, G. Richtig’, A. Aigelsreiter®

'D&F Institute for Pathology, Medical University of Graz, Graz, Aus-
tria, 2Medical University of Graz, Department for Dermatology and
Venereology, Graz, Austria, 3Medical University of Graz, Division
of Haematology, Department of Internal Medicine, Graz, Austria,
“Division of Endocrinology and Diabetology, Department of Inter-
nal Medicine, Medical University of Graz, Graz, Austria, SDivision
of Oncology, Department of Internal Medicine, Medical University of
Graz, Graz, Austria, 6Diagnostic and Research Institute of Pathology,
Medical University of Graz, Graz, Austria

Background & Objectives: Cutaneous malignant melanoma is a com-
mon and potentially fatal malignancy in industrial countries, the devel-
opment of metastases is associated with poor prognosis. One of many
mechanisms involved in its developing process is the expression of
chemokine receptors. Since expression patterns of different chemokine
receptors in the development of brain metastases in primary malignant
melanomas are still not known exactly, this thesis aimed on that issue.
Furthermore, results in that field could be gate opening regarding the
establishment of new therapeutical opportunities.

Methods: This thesis* target was to find out differences in expression
patterns of chemokine receptors in primary malignant melanomas and
their brain specific metastases. In total nine samples of primary mela-
nomas and 25 samples of brain specific metastases as well as corre-
sponding surrounding tissues were analysed regarding their chemokine
expression patterns by using RT-qPCR.

Results: Five chemokine receptors (CCR4, CCR6, CCR9, CXCR4
and CXCR6) showed consistent expression patterns. All three CC
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chemokine receptors showed a decreased expression in melanomas
in relation to control tissues as well as to metastases. Comparing CC
chemokine receptor expression in melanomas and their surrounding
skin tissue, significantly elevated levels of chemokine gene products
were detected in melanoma‘s surrounding tissue (p < 0.05). Overall,
CXCR4 was expressed in lower levels in all samples compared to con-
trol tissue. These results resembled to those of CXCR6

Conclusion: Chemokine expression patterns in melanomas are differ-
ent to those in brain specific metastases. Furthermore, the chemokine
profile is significantly different in primary melanomas compared to
their surrounding skin tissue.

PS-11-006

CD80/CD163 macrophage signature identifies high-risk glioblas-
toma patients

E. Belcastro!, C. Scatena!, V. Ortenzi?, L. Beldramme', F. Di Cocco’,
F. Pasqualetti3, N. Montemurro!, A. Szumera-Cieckiewicz?, A.G.
Naccarato!, G.N. Fanelli'

"University of Pisa, Department of Translational Research and New
Technologies in Medicine and Surgeli, Pisa, Italy, pisa University
Hospital, Oncology, Pisa, Italy, *University of Padua, Department of
Surgery, Oncology and Gastroenterology, Padua, Italy, “Maria Sklo-
dowska-Curie National Research Institute of Oncology, Department of
Pathology and Laboratory Diagnostics, Warsaw, Poland

Background & Objectives: Glioblastoma (GBM) is the most com-
mon and aggressive glioma in adults, characterized by a highly
immunosuppressive tumour immune-microenvironment (TIME).
Tumour-associated macrophages (TAMs), which constitute nearly
one-third of the TIME, are key regulators of tumour behaviour and
treatment response. This study investigate the prognostic impact of
macrophage polarization in a well-characterized cohort of primary
and recurrent GBM patients.

Methods: Surgical specimens from 59 adult GBM patients were
retrospectively collected, including recurrent tumour tissue when
available. Formalin-fixed, paraffin-embedded samples were used
to construct tissue microarrays in triplicate, including peritumoral/
normal-like and tumour tissue. Clinical data on treatment, recur-
rence, and survival were gathered. Immunohistochemical expression
of CD68, CD80, and CD163 was digitally quantified. Differences
between tumour and peritumoral tissues were evaluated using non-
parametric tests while survival analyses using Kaplan—Meier curves
and log-rank tests.

Results: CD68, CD80, and CD163 were significantly upregulated
in tumour tissues compared to peritumoral areas in primary GBM
(p<0.0002, p=0.0421, and p<0.0001, respectively), whereas in recur-
rent GBM only CD163 remained significantly elevated (p<0.0024).
When comparing primary vs recurrent GBM, a significant decrease in
CD68 (p=0.0023) and an increase in CD80 (p=0.0020) were observed
in tumour tissue, along with significantly higher CD163 expression
in both tumour (p<0.0001) and peritumoral regions (p=0.0078).
Patients classified in the CD163High/CD80High subgroup exhibited
shorter overall survival (14.2 vs 23.4 months; HR=2.24; 95% CI:
1.2-4.4; p=0.027) and reduced progression-free survival (12.9 vs
15.1 months; HR=1.41; 95% CI: 0.8-2.5; p=0.213) compared to other
subgroups.

Conclusion: This study highlights the complexity and dynamic archi-
tecture of the GBM TIME, driven by multifaceted interactions and
cellular plasticity. It challenges the traditional M1/M2 polarization
model by revealing synergistic behaviour among TAMs subpopula-
tions. In particular, the CD80High/CD163High phenotype emerged
as a distinct subset associated with poor prognosis. These findings
highlight the prognostic relevance of TAMs polarization and support
their potential use as therapeutic targets.
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PS-11-007

Automated mitosis detection in meningioma pathology: a com-
parative analysis of Al vs. pathologist-based Grading
&JiQI:Sﬁka&kyl, S. Tsuriel', R. Hagege', B. Gabayl, V. Hannes!,
D. Hershkovitz'

ITel Aviv Sourasky Medical Centre, Pathology, Tel Aviv, Israel

Background & Objectives: Mitotic count is a key factor in meningi-
oma grading, directly impacting prognosis and treatment decisions.
However, manual mitotic figure identification is time-consuming and
subject to intra- and inter-observer variability. This study evaluates
an artificial intelligence (AI)-based algorithm designed to automati-
cally detect mitotic figures and hot spots in whole-slide images of
meningiomas, comparing its performance to pathologist-based grad-
ing and assessing its potential impact on tumour classification.
Methods: Fifty-two meningioma cases (632 slides) were analysed
using an Al algorithm to detect mitotic figures within predefined
high-power fields (2 mm? and 1.6 mm?). Initial Al-generated
mitotic counts were compared to manual pathologist assessments.
To improve accuracy, pathologists performed a secondary review of
Al-identified mitotic figures, confirming or rejecting them as true
mitoses. Statistical analyses included mean mitotic count differences,
intra-case variability, and t-tests to evaluate the impact of Al refine-
ment on grading outcomes.

Results: The Al identified 26,163 mitotic figures across the dataset.
Variability between slides of the same case was observed in 51 cases.
Compared to pathologists, Al alone overestimated mitotic counts,
with an average difference of 3.43+4.83 (p = 0.0018). After expert
review, the difference decreased to 0.88+1.91 (p = 0.0014). Al-based
grading resulted in an upgrade in 12.7% of cases (from WHO grade
1 to 2) and 1.8% of cases (from grade 2 to 3).

Conclusion: Automated mitosis detection offers a promising tool for
enhancing accuracy and efficiency in meningioma grading. By reduc-
ing variability and mitigating the risk of missing mitotic hot spots,
Al-assisted pathology could improve diagnostic precision and clini-
cal decision-making. Further validation is required before clinical
implementation.
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PS-12-001

Shallow placental implantation in placental abruption: a signifi-
cant link with foetal vascular malperfusion

0. Karatepe', E. Karakus'

! Ankara Bilkent City Hospital, Pathology, Ankara, Turkey

Background & Objectives: Placental abruption (PA) is the prema-
ture separation of the placenta, classified as early (<34 weeks) or
late (>34 weeks) due to differing pathophysiological mechanisms.
This study aimed to assess shallow placental implantation in these
subgroups within a tertiary centre cohort.

Methods: A total of 135 placentas from pregnancies between 19
and 40 weeks were analysed retrospectively. Examined variables
included maternal age, gestational age, maternal vascular malperfu-
sion (MVM), foetal vascular malperfusion (FVM), villitis, intervil-
litis, ascending infection, and shallow placental implantation (cho-
rionic pseudo cysts, maternal floor multinucleated trophoblasts, and
excessive extravillous trophoblasts). Statistical analyses included
chi-square tests for categorical variables and t-tests for continuous
variables (p<0.05).

Results: Among 135 cases, 83 were classified as early PA and 52 as
late PA. Maternal age was similar (32 + 6 years, p=1.00). Chorionic
pseudo cysts were present in 18% of early and 23% of late PA cases
(p=1.00). Excess extravillous trophoblasts were found in 55% of early
and 65% of late PA cases (p=0.33). Maternal floor multinucleated

trophoblasts were observed in 39% of early and 26% of late PA
cases (p=0.18). MVM was more frequent in early PA (60% vs. 44%,
p=0.10). FVM was significantly associated with shallow implantation
(p=0.03), while no significant links were found with MVM (p=0.89),
ascending infection (p=0.37), or villitis (p=0.97).

Conclusion: Shallow placental implantation did not differ significantly
between early and late PA. However, its association with FVM sug-
gests a potential link between foetal vascular malperfusion and shallow
implantation in placental abruption.

PS-12-002

Paediatric liver disease in transfusion-dependent thalassemia
major

M.H. Kiglal', E. Karakus'

! Ankara Bilkent City Hospital, Medical Pathology, Ankara, Turkey

Background & Objectives: Thalassemia is an inherited hematologic
disorder characterized by the production of abnormal haemoglobin.
Patients with thalassemia major present with severe anaemia and
related clinical symptoms. It is a prevalent condition in Tiirkiye and
other Mediterranean countries. This study aims to investigate the
histopathological features of the liver in patients with transfusion-
dependent thalassemia major.

Methods: Liver biopsies were performed on 42 patients prior to alloge-
neic bone marrow transplantation between 2011 and 2025. Iron deposi-
tion was graded using the Scheuer method (grades 0—4), and fibrosis
was assessed using the Ishak scoring system. Histological evidence
of hepatitis was also evaluated. Statistical analysis included Pearson
correlation to assess relationships between variables, with significance
set at p < 0.05. Descriptive statistics were used to summarize the dis-
tribution of scores.

Results: The distribution of Scheuer scores and fibrosis levels dem-
onstrated that 69.05% of patients had grade 4 (heavy) iron deposition,
and 26.19% exhibited minimal fibrosis (grade 1). Correlation analysis
revealed significant relationships between certain histopathological
features. The most notable associations were observed between portal
inflammation and interface hepatitis (r =0.66, p < 0.01) and between
fibrosis and portal inflammation (r = 0.45, p < 0.05). These findings
highlight the impact of increased liver iron content on the progression
of hepatic inflammation and fibrosis in transfusion-dependent thalas-
semia major patients.

Conclusion: Our findings indicate that severe haemosiderosis and
hepatic fibrosis are common histopathological features in transfusion-
dependent thalassemia major patients. The significant correlations
between liver iron deposition, inflammation, and fibrosis emphasize
the importance of early monitoring and management to mitigate hepatic
complications in these patients.

PS-12-003

Placenta, the black box of stillbirth: a single-centre retrospective
observational study

D. Burlacu', A. Burlacu!, B. Szabo?, I. Jung', T. Mezei'

"University of Medicine and Pharmacy, Science and Technology
George Emil Palade, Pathology, Targu-Mures, Romania, >University of
Medicine and Pharmacy, Science and Technology George Emil Palade,
Obstetrics and Gynaecology, Targu-Mures, Romania

Background & Objectives: Occurring worldwide at every 16 seconds,
stillbirth is defined as the birth of a baby after 28 weeks of pregnancy
who dies before or during labour. Maternal conditions, foetal growth
restriction and placental abnormalities represent the most significant
causes. The aim of this study was to examine the demographic data
and placental findings from a series of autopsies following stillbirth.

Methods: We conducted a retrospective observational study including
all singleton stillbirths autopsy reports from the Emergency Clinical
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County Hospital of Targu-Mures between January 2020-December
2024. The autopsy reports of stillbirth from twin pregnancies were
excluded. Histopathological findings of the placenta and maternal clini-
cal records of the autopsy reports were examined.

Results: Of a total of 57 registry-identified stillbirth autopsies during
the study period, 42 cases (73.68%) met the inclusion criteria. Our data
indicated the following maternal portrait: multiparous (61.90%) with-
out any remarkable medical records (76.19%) of average age 27+7.3.
59.52% of stillborns were of female sex. 45.23% of all foetal demise
occurred at late foetal stage (37-39 weeks). Microscopically imma-
ture foetal pulmonary parenchyma represented the main diagnosis in
85.71% cases. Placental abruption was present in 33.3% cases. Nuchal
umbilical cord was reported in 14.28% of cases. Histopathological find-
ings of the placenta described foetal vascular malperfusion lesions in
47.6% cases and maternal vascular malperfusion lesions in 42.85%
cases.

Conclusion: Our study highlights the importance of placental examina-
tion and the inclusion of histopathological findings in the final report-
ing of stillbirth cases. Frequently the evaluation of the foetus does not
provide sufficient insight into the possible causes of the foetal demise,
however placental findings may do. The identification of placental
pathologies represent an essential assessment in cases of unexplained
stillbirth. It is therefore mandatory for residents who perform stillbirth
autopsies to have a basic understanding of placental pathology.

PS-12-004

Clinico-pathological and imaging correlation of non-Wilm’s renal
tumours of childhood

P_Kshire', P. Panjwani', M. Ramadwar', B. Parambil?, M. Prasad, G.
Chinnaswamyz, S. Qureshiz, J. Manjaliz, N. Khanna?, A. Baheti’, V.
Patil’, S. Shah?, V. Gollamudi®

!Tata Memorial Hospital, Pathology, Mumbai, India, Tata Memorial
Hospital, Mumbai, India, *Tata Memorial Hospital, Radiology, Mum-
bai, India

Background & Objectives: The diagnosis of paediatric renal tumours
comprising of Wilm’s tumours (WT) and Non-Wilm’s tumours (NWT)
relies on radiological imaging since preoperative biopsy is not recom-
mended in routine WT cases. Thus, some NWT are misdiagnosed as
WT on prior imaging.

International Society of Paediatric Oncology (SIOP) recommends
neo-adjuvant chemotherapy followed by nephrectomy for treating
WT. Thus, sometimes benign NWT cases misdiagnosed as WT on
antecedent imaging may inadvertently receive chemotherapy and get
exposed to its hazards.

Determining clinical, imaging and histopathological features of NWT
and correlating the final histopathological diagnosis with prior imaging.
Methods: Retrospective data collection of paediatric NWT (<18 years
of age, from 2014-2024). 98 cases were included in the study. History
of NACT and preoperative diagnosis of WT on imaging were recorded.
Clinico-pathological correlation was established for NWT cases cat-
egorized as WT on prior imaging studies.

Results: Radiological inference was divided principally into 3 sub-
groups: WT, NWT and indeterminate. The pathological and imaging
discordance was 43.86% (42 cases of NWT were incorrectly diagnosed
as WT on prior imaging). Amongst NWT, clear cell sarcoma was the
most frequently diagnosed tumour (n=39), showing sheeted architec-
ture, thin arborizing vasculature and positivity for CyclinD1 and BCOR
on immunohistochemistry(IHC). Malignant rhabdoid tumour of the
kidney was the second most frequent tumour (n=19) exhibiting abun-
dant eosinophilic cytoplasm, eccentric vesicular nucleus, prominent
nucleolus and loss of INI-1 staining on IHC. Translocation-associated
renal cell carcinoma (n=10) showed nuclear TFE3 positivity in 8 cases.
Conclusion: No pathognomonic imaging characteristics exist to dis-
tinguish WT from NWT. A differential of NWT should be considered
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in a child more than 5 years/ less than 1 year of age with large lym-
phadenopathies, pulmonary metastasis and imaging characteristics of
hyper-enhancing lesions, multiple calcifications with extrarenal exten-
sion and infiltrating margins. In these situations, a preoperative biopsy
is advised before administering cytotoxic therapy.

PS-12-005

Paediatric-type follicular lymphoma in WHO-HAEMS vs ICC
2022: diagnostic criteria and classification differences

A. Alotaibi!, A.S. Moustafa®, A. Hanbai'

'Jordan University of Science and Technology, Pathology, Irbid, Jor-
dan, *Northwest Healthcare, Internal Medicine, Tucson, USA

Background & Objectives: Paediatric-type follicular lymphoma
(PTFL) is a distinct entity recognized in both the World Health Organ-
ization’s 5th Edition Classification of Haematolymphoid Tumours
(WHO-HAEMS) and the International Consensus Classification (ICC)
2022. PTFL primarily affects children and adolescents, with unique
clinical and pathological features distinct from adult follicular lym-
phoma. Accurate diagnosis and management require understanding
these differences. We compare diagnostic criteria and definitions of
PTFL from WHO-HAEMS (2022) and ICC (2022), highlighting key
similarities and differences.

Methods: A thorough review of WHO-HAEMS and ICC 2022 pub-
lications was conducted, focusing on sections pertaining to PTFL.
Key aspects such as clinical presentation, histopathological features,
immunophenotypic profiles, genetic characteristics, and recommended
diagnostic approaches were extracted and compared.

Results: e Definition and Clinical Features: Both recognize PTFL as a
localized nodal B-cell lymphoma occurring primarily in paediatric and
adolescent patients. The typical presentation includes painless lymph
node enlargement, often in the head and neck region, without systemic
B-symptoms.

o Histopathological Characteristics: Both describe PTFL as exhibiting
a purely follicular growth pattern with enlarged, irregularly shaped ger-
minal centres. The neoplastic follicles are composed of intermediate-
sized blastoid or large cells, often retaining a “starry sky” pattern due
to tangible body macrophages.

o Immunophenotype: PTFL cells express germinal centre markers such
as CD10, BCL6, and HGAL. Notably, both classifications highlight
the absence or weak expression of BCL2 protein, distinguishing PTFL
from typical adult follicular lymphoma.

o Genetic Features: Both WHO-HAEMS and ICC note that PTFL lacks
BCL2, BCL6, and IRF4 gene rearrangements. However, mutations in
MAP2K1 and TNFRSF14 genes have been identified in some cases,
suggesting alternative oncogenic pathways.

Conclusion: WHO-HAEMS (2022) and ICC (2022) provide consist-
ent criteria for diagnosing PTFL, emphasizing its distinct clinical and
pathological features. Both classifications underscore the importance of
recognizing PTFL as a separate entity from adult follicular lymphoma,
ensuring appropriate clinical management and prognosis.

PS-12-006

Molecular and epigenetic characterization of Rhabdomyosarcomas
within the first two years of life

F. Arienzo', E. Miele?, S. Barresi', I. Giovannoni', A.M. Buccoliero?,
G. Bisogno4, V.G. Vellone?, S. Patrizi%, L. Pedace?, S. Scuderi®, G.M.
Milano?, I. Russo?, A. Stracuzzi', R. A]aggio', N. Caldonazzi’
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Sciences and Biotechnologies, Latina, Italy, 'University and Hospital
Trust of Verona, Department of Diagnostics and Public Health, Section
of Pathology, Verona, Italy

Background & Objectives: Rhabdomyosarcomas (RMS) are the
most common paediatric soft tissue sarcomas, and are stratified in
PAX3/7::FOXO1 (F+) and fusion-negative (F-). This study aims to
characterize the molecular and epigenetic features of RMS diagnosed
in the first two years of life.

Methods: 26 RMS in patients <24 months, diagnosed between 2017
and 2024, were re-evaluated. Histology was integrated with whole
RNA sequencing and methylation analysis.

Results: Age range was 19-726 days (less than 6 months in 11
patients). At histology there were: 7 alveolar RMS (ARMS), 8
embryonal RMS (ERMS), 1 ectomesenchymoma, 7 spindle cell RMS
(ScRMS) and 3 RMS not otherwise specified (nos). At molecular
characterization, among ARMS four were F+ and 2/3 F- showed
PAX3::NCOAI and MYB::NBAS fusions, respectively. Among
ERMS, two cases showed FUS::ACVRIB and a PAX3::NCOAI
fusions, respectively, and one case a PTCH duplication. Among
ScRMS, 2 were VGLL?2 rearranged (infantile fibrosarcoma-like
histology), 2 SFR::NCOA2 (myoid-like, MyoD1+/myogenin+),
1 PAX3::NCOA2 (mixed blue round and spindle cells), 1 PTCH
duplication, and one had no fusions. Among RMS nos, a case with
NSD3:NCOA2 (predominantly epithelioid morphology) was reclassi-
fied as SCRMS; two showed a SMARCA4 mutation with an additional
BRCAI mutation in one. At methylation (20/26 cases analysed), 4 F+
and 2 F- (PAX3::NCOA1; MYB::NBAS fusion) classified as ARMS;
the classifier was unreliable for ERMS and ScRMS, except for the
two PAX3::NCOA1/2 (an ERMS and an ScCRMS, respectively), which
clustered as ARMS. An internally developed bioinformatics pipeline
showed similar results.

Conclusion: Three novel fusions were identified in an ARMS
(MYB::NBAS), in an ERMS (FUS::ACVRIB), and in a ScCRMS
(NSD3::NCOA?2). The morphology of two SMARCA4 RMSs was
unique. All PAX3::NCOA1/2 clustered as ARMS independently from
morphology, suggesting that methylation may contribute to redefining
this group as F+.

PS-12-007

The spectrum of placental findings of first trimester cytomegalovi-
rus infection related to the presence of symptoms in the newborns
and stillbirths
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C. Martinez Payo4, M.D.C. Viifiuela Benéitez*, M. De La Calle
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“Hospital General Universitario Gregorio Marafién, Obstetrics and
Gynaecology, Madrid, Spain, >Hospital Universitario La Paz, Obstet-
rics and Gynaecology, Madrid, Spain

Background & Objectives: Cytomegalovirus (CMV) is one of the
most common congenital infections worldwide and one of the main
causes of prenatal neurological disorders, sensorineural deafness and
stillbirths. Placental factors involved in the CMV transmission from
the mother to the foetus are not yet well known. Our aim is to evalu-
ate the histopathological placental findings of first trimester CMV
infection related to stillbirth and the presence of symptoms in the
newborns.

Methods: This is a retrospective case-control study that analysed those
pregnancies with first trimester CMV infection followed up on two
tertiary referral hospitals between 2012 and 2024. The symptomatic
newborns with the asymptomatic ones and the symptomatic newborns

with the stillbirths were compared. A univariate statistical study was
performed.

Results: A total of 40 placentas were studied, 23 of the asymptomatic
newborns, 11 of the symptomatic newborns and 6 of the stillbirth cases.
Smaller placentas with higher chronic plasma cell deciduitis, chronic
villitis (without avascular villi, breakdown villi, necrosis or hemo-
siderin deposits), more CMV inclusions in fibroblasts and positive
CMYV immunostaining were observed in the symptomatic newborns’
placentas when compared with the asymptomatic ones. Higher rates
of chronic villitis (with avascular villi, breakdown villi, necrosis or
hemosiderin deposits), intervillous fibrin deposits, CMV inclusions in
endothelial cells and trophoblasts, maternal and foetal malperfusion
pattern were present in the stillbirth’s placentas when compared with
the symptomatic newborns’ placentas.

Conclusion: The greater villous and vascular barriers involvement,
both directly and indirectly, appears to be related to a greater foetal
involvement probably allowing greater transmission of the virus to the
foetus. Complementary treatments that could attenuate the villi and
vascular damage may be useful in reduction newborns symptoms and
stillbirths due to first trimester CMV infection.

PS-12-008

Triplet pregnancies conceived through oocyte donation: placental
pathological findings and clinical outcomes in 77 triplets
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Background & Objectives: Triplet pregnancies have increased
over the past few decades due to an increase in assisted reproductive
technology (ART), especially in the oocyte donation cases. Oocyte
donation pregnancies develop high complications rate but their pla-
centalpathological findings are not well known. Our aim is to study if
triplet placentas conceived by oocyte donation present more placental
abnormalities and pregnancy complications than those conceived by
non-oocyte donation-ART.

Methods: This was a retrospective case-control study. It includes all
triplet pregnancies followed up in a tertiary referral hospital between
2000 and 2024 and whose placentas were analysed in a Pathology
Department. The control group included non-oocyte donation ART
triplet pregnancies, and the case group included oocyte donation-
conceived triplet pregnancies. Univariate and multivariate statistical
analyses were performed.

Results: A total of 77 triplet pregnancies were analysed: 29 triplet
pregnancies in the oocyte donation conception group and 48 triplet
pregnancies in the non-oocyte donation group. Multivariate analysis
revealed that pregnancy-induced hypertension (p=0.03) and preec-
lampsia (p=0.03) were significantly more frequent in the oocyte
donation group. The foetal growth restriction (p=0.04) and foetal
death (p=0.01) rates were higher in the oocyte donation group. Gross
intraparenchymatous infarcts were observed in more oocyte donation
placentas (P =0.04). Chronic inflammatory findings (chronic villitis,
p=0.02; chronic deciduitis, p=0.03), foetal vascular malperfusion data
(avascular villi, p=0.02; stromal-vascular karyorrhexis, p=0.01), and
intervillous fibrin deposits (p=0.02) were present in more oocyte dona-
tion placentas.

Conclusion: The higher rates of placental abnormalities in oocyte-
donation triplet pregnancies may justify the higher rates of maternal
and foetal complications in these cases. Placental evaluation should be
performed in these cases because it is key to understanding pregnancy
outcomes. Further studies analysing the possible immunological and
vascular mechanisms underlying these findings are needed.

@ Springer
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PS-12-009

The 1ncidence and prognostic value of ALK and Pan-TRK
protein expressions 1n neuroblastoma, ganghoneuroblastoma and
ganghoneuroma patients

B. Konuk Demiroz!, I. Giivendir Bakkaloglu?, A.E. Tagkale®
"Kocaeli City Hospital, Pathology, Kocaeli, Turkey, *Kartal City Hos-
pital, Pathology, Istanbul, Turkey, *Umraniye Resarch and Training
Hospital, Pathology, Istanbul, Turkey

Background & Objectives: Targeted therapies for mutations in NTRK
and ALK genes have recently emerged, though they are not yet widely
adopted. Immunohistochemical staining using pan-TRK and ALK anti-
bodies is effective in identifying mutations involved in tumour pathogene-
sis and is recommended for diagnostic and predictive screening purposes.
This study aims to evaluate the impact of ALK and pan-TRK expression
on tumour biology and prognosis in patients diagnosed with neuroblas-
toma (NB), ganglioneuroblastoma (GNB), and ganglioneuroma (GN).
Methods: A total of 39 cases (24 NB, 6 GNB, and 9 GN) diagnosed
between 2016 and 2024 at Umraniye Training and Research Hospital
Pathology Department were retrospectively reviewed. ALK and pan-
TRK expression was assessed via immunohistochemistry and corre-
lated with clinical parameters such as age, tumour type, stage, and
treatment outcomes. Statistical analyses included Pearson correlation,
Mann-Whitney U, Kruskal-Wallis H, and Kaplan-Meier survival tests.
Results: ALK positivity was significantly more frequent in NB cases
(p=0.004), with higher staining intensity observed in poorly differ-
entiated subtypes (p<0.001). ALK expression increased with higher
risk categories (p=0.019, p=0.007) and decreased with age (p=0.034,
p=0.050). Among patients with 11q23 mutations, 80% showed strong
and diffuse ALK positivity. Pan-TRK expression decreased signifi-
cantly post-treatment (p=0.048) and was more prominent in favour-
able histology (p=0.01, p=0.042). Surviving patients exhibited higher
pan-TRK levels (p=0.028, p=0.006), and expression correlated posi-
tively with survival duration (p=0.027, p=0.015). Pan-TRK intensity
decreased with advancing stage and risk level (p=0.045, p=0.025). In
75% of MYCN-positive and 80% of 11g23-positive cases, pan-TRK
expression exceeded 50% with moderate to strong intensity.
Conclusion: ALK expression is associated with poor prognosis in
neuroblastic tumours and appears unaffected by chemotherapy, sup-
porting the potential benefit of ALK inhibitors in NB treatment. In
contrast, pan-TRK expression correlates with better outcomes and may
be enhanced by chemotherapy, suggesting a synergistic role for NTRK-
targeted therapies. These findings may guide personalized therapeutic
strategies in neuroblastic tumours.

PS-12-010

Clinicopathological correlations in placentas of pregnancy after
Assisted Reproductive Technology

E. Nardi'?, V. Arena®

"University of Florence, Section of Anatomic Pathology, Department of
Health Sciences, Florence, Italy, 2Fondazione Policlinico Universitario
A. Gemelli IRCCS, Area of Pathology, Department of Woman and
Child Health and Public Health, Rome, Italy

Background & Objectives: The American Centre for Disease Control
defines Assisted Reproductive Technologies (ART) as any fertility-
related treatments in which eggs or embryos are manipulated. These
techniques play an important role in the treatment of infertile couples.
Infertility is outlined by the World Health Organization as a disease of
the male or female reproductive system characterized by the failure to
achieve a pregnancy after 12 months or more of regular unprotected
sexual intercourse.

Methods: We analysed the clinical data and data referable to placental
histopathology of 34 patients treated with ART in comparison with a
cohort of 18 patients with a spontaneous pregnancy.
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The case group was further divided into two group depending on the
type of ART: homologous (14) or heterologous (20).

Results: In relation to SGA babies, a different incidence was observed,
as this occurrence was more frequent in the group of ART pregnancy
(+6%).

The mean age showed a statistically significant difference in the group
of patients treated with heterologous ART compared to patients treated
with homologous PMA (p-value=0.007).

As well, the gestational age at birth was lower in patients treated with
heterologous techniques compared to patients treated with homologous
techniques (p-value= 0.006).

Finally, the incidence of placental hypoplasia presented a statistically
significant difference, being higher in the group of heterologous ART
pregnancies compared to the group of homologous ART pregnancies
(p-value = 0.03).

Conclusion: In this retrospective study, our results are consistent with
the literature: the gestational age at delivery is lower in ART pregnan-
cies than in spontaneous. This data was also associated with a higher
rate of admission to neonatal intensive care unit due to preterm birth.
Histologically, in placentas derived from ART pregnancies we
observed a higher incidence of lesions attributable to maternal vascu-
lar malperfusion, inflammation, anomalous villous development and
fibrinoid material deposits.

PS-12-011

Silent witness: placental abnormalities in SARS-CoV-2 infec-
tion and autoimmune disease contributing to adverse pregnancy
outcome

B. Trimmel', K. Rosta?, U. Heber!, S. Dekan', A. Szlatinay3, A. Maz-
zucato-Puchner?, Z. Bago Horvath'

"Medical University of Vienna, Department of Pathology, Vienna,
Austria, 2Medical University of Vienna, Department of Obstetrics and
Gynaecology, Clinical Division of Gynaecological Endocrinology
and Reproductive Medicine, Vienna, Austria, *Medical University of
Vienna, Department of Internal Medicine III, Division of Rheumatol-
ogy, Vienna, Austria

Background & Objectives: Pregnancies of patients with autoim-
mune diseases and SARS-CoV-2 infections are frequently subjected
to complications that negatively impact maternal and foetal outcome.
Current evidence shows that immunological processes affecting pla-
cental development and function might contribute to pathologies in
both maternal autoimmune disorders and SARS-CoV-2 infection. Our
study investigated placental histological abnormalities in patients with
autoimmune disorders and SARS-CoV2 infection.

Methods: 142 patients treated at the Department of Obstetrics and
Gynaecology of the Medical University of Vienna were included
in our study. Our cohort comprised 55 patients with autoimmune
disease and 24 patients with SARS-CoV-2 infection during preg-
nancy. 63 patients were included as healthy controls. Placentas of
all patients were examined histologically according to the Amster-
dam classification of placental pathologies. Statistical association
between underlying disease and histological anomalies was investi-
gated using univariable multinomial logistic regression, separately
for each fixed factor.

Results: Placentas of patients with autoimmune disease and SARS-
CoV2 infection both showed increased intervillous fibrin depositions
and signs of maternal and foetal vascular malperfusion. However,
incidence of these changes did not show significant association with
autoimmune diseases. In contrast, signs of maternal (33.3% vs. 3.3%,
p<0.0001) as wells as foetal (95.8% vs. 58.1%, p<0.0001) vascular
malperfusion were significantly more often identified in SARS-CoV-2
infection compared to controls. In particular, presence of segmental
avascular villi demonstrated a significantly increased incidence (83.3%
vs 53.2%; p=0.014). SARS-CoV2 infection was also associated with



Virchows Archiv

a significant increase in chorangiosis (33.3% vs. 14.3%; p=0.033) and
intervillous fibrin depositions (45.8% vs 9.7%; p=0.001).
Conclusion: Our study points to the involvement of common biological
pathways in maternal autoimmune disease and SARS-CoV-2 infec-
tion that contribute to placental pathologies. The incidence of changes
appear higher in SARS-CoV?2 infection when compared to autoim-
mune disease. Further studies that identify these pathways to develop
effective preventive strategies for maternal and foetal morbidities are
warranted.

PS-12-012

Pathological changes in the heart in toxic damage in foetuses of
18-22 weeks of gestation according to autopsy data

0. Sudareval, E. Ignatyeval, S. Lezhenina!, L. Lyubovtseval, E.
Guryanova'*?

IChuvash State University by I.N. Ulianov, Cheboksary, Russia, ZPost-

graduate Doctors Training Institute, Cheboksary, Russia

Background & Objectives: Pathomorphological changes in the neu-
ronal structures of the heart in foetal alcohol syndrome (FAS) are
extremely poorly described in the scientific literature. We analysed
the dynamics of macro- and pathomorphological indices in the heart in
toxic damage in foetuses of 18-22 weeks of gestation, born to mothers
who abused alcohol during pregnancy.

Methods: Retrospective analysis of 10 FAS cases and 10 controls
included cardiac macrometry (weight, chamber dimensions, ventricu-
lar index), histochemical staining (haematoxylin-eosin, van Gieson,
Bielschowsky-Gross, Lee), and immunohistochemistry (NSE, S-100,
synaptophysin). Statistical/correlation analyses assessed gestational
age-dependent trends.

Results: The main lethal factors in the study group compared to the
examined group were malformations, intrauterine infection and foetal
hypoxia. Intrauterine growth retardation of the foetus was observed
in 60% of cases. Cardiac macrometry was hemodynamically signifi-
cant and directly depended on the gestational age of the foetus and
the underlying cause of death. In all cases, an increase in the weight
of the heart was noted, mainly due to the right chambers of the heart,
myogenic dilation of its cavities. FAS was accompanied by signs of
endocardial fibrosis, perivascular sclerosis, focal necrosis in contractile
and vacuolar degeneration in conductive cardiomyocytes, fuchsino-
philic degeneration in the muscle bundles of the interventricular sep-
tum; in the epicardium, rhythmogenic zones and myocardium along
the vessels, extremely scanty positive staining of S-100 and NSE of
neuroblasts and neurocytes in the nerve ganglia of the study group
(80%) was noted; weakly expressed synaptophysin expression corre-
lated with signs of sclerosis and hypoganglionosis in the intracardiac
nerve ganglia.

Conclusion: The dynamics of macrometric indices and pathomorpho-
logical changes in the autonomic ganglia, contractile and conductive
cardiomyocytes in miscarriages with FAS have a direct dependence on
the gestational age (r> 0.65). The noted macrometric indices force us
to reconsider the existing standards for examining the heart in foetuses
born to mothers who abuse alcohol.

PS-12-013

Bone marrow evaluation in neuroblastomas: bone marrow aspi-
rates have little additional value over trephine biopsies

R. Bruinsma', A. van Barneveld!, B. Meussen', M. Fiocco'??, A.
Heijlaerts-Klever', G. den Engelsman', M. Dierselhuis', G. Tytgat',
M. van Noesel'*, M. Wijnen', R. de Krijger', A. van der Steeg'
Princess Maxima Centre for Paediatric Oncology, Utrecht, The Neth-
erlands, “Leiden University Medical Centre, Department of Biomedi-
cal data Science, Section Medical Statistics, Leiden, The Netherlands,
3Leiden University, Mathematical Institute, Leiden, The Netherlands,
4University Medical Centre Utrecht, Utrecht, The Netherlands

Background & Objectives: Bone marrow involvement is essential for
staging, evaluating treatment response, and detecting progression or
relapse in neuroblastoma patients. Currently, bilateral trephine biop-
sies (TBs) and bilateral bone marrow aspirates (BMAs) are used for
this evaluation. Recent addition of immunohistochemical stains has
improved the diagnostic accuracy of TBs. Furthermore, no study has
investigated clinical implications of relying solely on TBs for mor-
phological examination of bone marrow. Therefore we aim to evalu-
ate the diagnostic accuracy of TBs and the additional value of BMAs
cytomorphology.

Methods: Data were collected from all patients diagnosed at our centre
over a period of 7 years. Complete bone marrow evaluation (combined
bilateral TBs and BMAs) was performed at diagnosis and at prede-
fined time points according to the treatment protocol. Cohen’s kappa
was used to compare test results. Representativeness was assessed for
each TB and BMA and presence or absence of tumour infiltration was
reported.

Results: A total of 197 neuroblastoma patients underwent bone marrow
evaluation, which yielded 1,880 biopsies (947 procedures) and 1,856
aspirates (934 procedures). Bilateral TBs were technically adequate
for histological evaluation in 94.9%, bilateral BMAs in 76.8% and
complete bone marrow evaluation was achieved in 98.4%. Bone mar-
row infiltration was reported in 40.1% of all patients. TBs reported
infiltration in 35.5% and BMAs in 19.7%. There was an almost perfect
agreement when comparing TBs with complete evaluation (x = 0.901,
p<0.001).

Conclusion: TBs showed higher sensitivity and are more frequently
representative than cytomorphology of BMAs. In 4.6% of procedures,
the biopsy was negative while the aspirate was positive. In none of
these patients the treatment strategy was altered based on positive
aspirate only. These findings suggest that bilateral TBs alone may be
sufficient to detect bone marrow involvement.

PS-12-014

Automated segmentation of placental structures using Al: a quan-
titative morphological analysis

C. Wizeman'?, O. Greenberg], B. Gabayl, V. Hannes', S. Tsuriel', R.R.
Hagegel, D. Hershkovitz'2

ITel Aviv Sourasky Medical Centre, Institute of Pathology, Tel Aviv,
Israel, 2Tel Aviv University, Faculty of Medicine, Tel Aviv, Israel

Background & Objectives: The placenta is essential for foetal devel-
opment, facilitating nutrient exchange, oxygen supply, and immune
protection. Traditional pathological assessments are manual, time-con-
suming, and subjective. This study developed an Al-based segmenta-
tion system for automated identification of placental structures (villi,
blood vessels, nuclei, and stromal cells) to improve diagnostic accuracy
and enable quantitative, reproducible assessments.

Methods: Histological samples from FFPE placental blocks were
scanned, and a CNN model was trained using manually segmented
structures and IHC staining to mark trophoblasts. Model performance
was evaluated using intersection over union (IoU), and overlap ratios.
The model was then evaluated in a number of clinical scenarios includ-
ing detection of avascular villi, chorangiomatosis and Delayed Villous
Maturation (DVM).

Results: The segmentation accuracy was evaluated using a classifica-
tion system where 1:1 represents a perfect overlap between the Al-
predicted and manually annotated regions, 1:2 or 2:1 indicates partial
agreement with under-segmentation or over-segmentation, and 1:0
denotes false positives. Villi segmentation achieved an IoU of 0.88 +
0.12 (IoU), with 60.18% perfect overlap (1:1) and 22.55% partial agree-
ment (1:2, 2:1). Vessel segmentation accuracy had IoU of 0.30 + 0.05
(IoU), with 58.11% perfect overlap (1:1) and 38.13% false positives
(1:0). The algorithm was able to identify avascular villi and patches
with villi showing chorangiomatosis. Analysis of placentas with DVM
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showed reduced vascular area at the periphery of the villi (0.045 +
0.021) compared to normal controls (0.061 + 0.026, p<0.001).
Conclusion: The Al-based segmentation model showed high accuracy
in placental morphology analysis, demonstrating its potential as a tool
for quantitative placental evaluation. Future research will refine seg-
mentation boundaries to enhance accuracy.

PS-12-015

TRIM28 immunohistochemistry in an Indian institutional cohort
of Wilms tumours

A. Kakkar', S. Meet', V. Iyer', S. Agarwalaz, R. Seth?

TAll India Institute of Medical Sciences, Pathology, New Delhi, India,
2All India Institute of Medical Sciences, Paediatric Surgery, New
Delhi, India, All India Institute of Medical Sciences, Paediatrics,
New Delhi, India

Background & Objectives: TRIM28 gene on 19q13.4 is a tran-
scriptional co-repressor that plays a role in nephrogenesis. TRIM28
germline loss-of-function mutations predispose to familial and
non-familial Wilms tumour (WT). These TRIM28-mutated WTs are
typically described in infantile, stage I, low-risk, favourable histol-
ogy WTs with excellent outcomes. Loss of immunoexpression of
TRIM28/KAPI protein is a reliable method for identifying TRIM28-
mutant WT, with complete concordance with molecular analysis.
Methods: WT cases of all histological subtypes diagnosed between
2019 and 2024 were retrieved. HE-stained slides were reviewed.
TRIM28 immunohistochemistry was performed on whole tissue
sections.

Results: Ten of 92 WTs (11%) showed TRIM28 loss. Age range
was 0.5 to 11 years; sex ratio was 1.5. Six cases (60%) showed epi-
thelial predominance, with epithelial component in more than 80%.
Two cases (20%) showed diffuse anaplasia; one had predominance
of epithelium (70%) and the other had 28% epithelial component.
The remaining two cases were regressive and blastemal types, with
epithelial component in 35% and 15%, respectively. One of the epi-
thelial predominant tumours showed multiple variably sized cysts
lined by flat epithelial cells and had been reported as “Wilms tumour
with lymphangioma-like areas”. Similar cysts and tubules lined by
flattened cells were seen focally in six other cases. TRIM28 loss WTs
spanned stages I to III.

Conclusion: Unlike most previous reports that have focussed on epi-
thelial WT, we have assessed the entire histological spectrum of WT
to identify TRIM28-deficient tumours. TRIM28 loss is seen in 11% of
WT in Indian patients, and occurs across stage I to III. While epithelial
WT seems to be the predominant subtype among TRIM28-mutated
tumours, blastemal WT or anaplasia does not exclude the possibility
of TRIM28 mutation. Lastly, TRIM28-mutant tumours dominated by
thin-walled cysts lined by flattened cells are likely to be misdiagnosed
as other less malevolent neoplasms, which may lead to undertreatment.

Funding: AIIMS intramural grant
PS-13 Poster Session Pathology in Favour of Developing Countries

PS-13-001

Prognostic significance of Ki-67 in diffuse large B-cell lymphoma:
a retrospective analysis in a developing country

D. Nakuci'

'University Hospital of Obstetrics and Gynaecology’Queen
Geraldine’Tirana Albania, Tirana, Albania

Background & Objectives: Diffuse Large B-Cell Lymphoma
(DLBCL) is the most common subtype of non-Hodgkin’s lymphoma
(NHL), accounting for approximately 30% of cases worldwide.
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Research has shown that Ki-67, a proliferation marker, plays a crucial
role in prognosis, with high Ki-67 expression associated with poorer
outcomes and lower levels linked to better therapeutic responses. This
study aims to evaluate Ki-67 as a prognostic indicator and analyse
survival outcomes in NHL, with a specific focus on DLBCL patients
in Albania, representing the first study of its kind in this population.
Methods: This retrospective study analysed malignant lymphomas,
particularly DLBCL, from 2010 to 2017 at two major diagnostic and
treatment centres. A total of 88 DLBCL cases, diagnosed through H&E
morphology and IHC per WHO classification. Patient data included
age, sex, region, and Ki-67 index, categorized as low (<65%) or high
(>65%). Standard follow-up lasted approximately five years. Overall
survival (OS) was measured from diagnosis to death or last follow-up.
Results: This study analysed 88 DLBCL cases.

Key Findings:e Ki-67 & Survival: High Ki-67 (>65%) was found in
67% of cases and was significantly correlated with older age and male
sex (P < 0.005).

e OS & Follow-up: High Ki-67 cases had poor survival (3—4 years),
while low Ki-67 cases had better outcomes (5-10 years+). Long-term
OS analysis was challenging due to early deaths, treatment migration,
and non-lymphoma-related mortality.

Conclusion: In the study 67 % of the patients that demonstrated a high
value of Ki-67 presented a worse prognosis and survival than those
with a low value.

Some of the correlations in a study were significant between Ki-67 and
age and gender showing that age is an important predictive factor and
the male were most affected from DLBCL.These findings highlight
Ki-67 as a crucial prognostic marker in DLBCL, warranting further
study with extended follow-up.

PS-13-002

Enhancing diagnostic capacity in Jordan through AI and telepa-
thology: insights from EU collaborations and the Hakeem initiative
A. Alotaibi', M.A. AlSalkhadi'

LJordan University of Science and Technology, Pathology, Irbid, Jordan

Background & Objectives: Pathology services in developing coun-
tries face challenges such as limited subspecialty expertise, high work-
loads, and disparities in access to diagnostic services. In Jordan, these
obstacles are compounded by geographic and resource constraints.
However, the national Hakeem Program, Jordan’s first electronic health
record (EHR) initiative, provides a robust digital infrastructure that can
support the integration of artificial intelligence (AI) and telepathology
services. Recent EU-Jordan collaborations, including the REAYAH
Project and the Strategic and Comprehensive Partnership (2025), have
further enhanced digital health capacity and provide a framework for
implementing innovative pathology solutions. This project explores
how existing EU-funded programs and the Hakeem digital health sys-
tem can be leveraged to integrate Al-powered diagnostics, telepathol-
ogy, and capacity building for pathology services in Jordan.
Methods: We reviewed the Hakeem Program’s nationwide EHR net-
work and its potential to support telepathology workflows and Al-
based diagnostic tools. Additionally, we analysed recent EU-Jordan
healthcare collaborations, focusing on infrastructure improvements
(REAYAH Project) and capacity-building initiatives (Erasmus+ medi-
cal training programs.

Results: The Hakeem Program’s digital infrastructure, combined with
EU-supported health facility upgrades and staff training, creates an
opportunity to expand telepathology services and introduce Al algo-
rithms for diagnostic support. Integrating these technologies could
enhance diagnostic accuracy, reduce turnaround times, and improve
access to expert pathology consultation, particularly in underserved
areas. Capacity-building programs further ensure sustainable adoption
through workforce development.
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Conclusion: By leveraging the Hakeem Program and EU-Jordan col-
laborations, Jordan has a unique opportunity to advance digital pathol-
ogy. Implementing Al and telepathology solutions can address diag-
nostic gaps, improve patient outcomes, and position Jordan as a leader
in digital healthcare transformation within the region.

PS-13-003

Histopathological characteristics and prognostic outcomes of pae-
diatric Hodgkin lymphoma in Albania: a 5-year cohort study

D. Nakuci!

"University Hospital of Obstetrics and Gynaecology ’Queen Geral-
dine’, Tirana, Albania

Background & Objectives: Hodgkin lymphoma (HL) accounts for less
than 1% of all cancers but 5-6% of childhood malignancies. This study
evaluates the impact of early diagnosis, HL subtypes, and prognostic
factors (age, BMI, disease stage, OS) in Albanian paediatric patients
(2012-2017). It also highlights the role of an inter professional team
in optimizing follow-up and treatment outcomes.

Methods: This retrospective cohort study analysed 37 paediatric
Hodgkin lymphoma (HL) cases in Albania (2012-2017). IHC on
lymph node biopsies (CD15, CD30, CD3, CD20, CD45, CD79a,
PAXS, EBV LMP-1) confirmed diagnoses, classified per WHO cri-
teria. Clinical data (symptoms, age, BMI, stage) were reviewed. OS
was assessed over 5 years using Kaplan—Meier survival analysis and
chi-square tests, alongside a literature review on paediatric HL.
Results: We identified 36 cases of primary dcHL and one case of
NLPHL. Cervical lymph nodes were most frequently involved (11
cases), followed by axillary and supraclavicular nodes. To assess
the BMI-HL association, BMI was calculated (weight/height?) using
primary care records when available. Among confirmed HL cases,
only 9 children had a normal BMI, while the majority were obese.
Statistical analysis showed a significant correlation (P < 0.05)
between higher BMI and HL, consistent with findings from meta-
analyses and prospective studies.

Conclusion: The retrospective ,cohort study conducted by an oncol-
ogy centre in a developing country , even though with a small num-
ber confirmed cases (n=37) , tried to provide a little help not only in
diagnosis but also in careful follow-up in dynamic.

HL as a systemic disorder is best managed by an multidisciplinary
team for best outcomes. Regular follow-up visits are necessary to detect
relapses and long-term sequelae as early as possible.

PS-13-004

Enhancing gastric lesion diagnosis: a retrospective analysis with
an Al-enabled approach in Boyaca, Colombia

B.M. Bernal Gomez'

"Universidad Pedagdgica y Tecnologica de Colombia, Medicina GIBP,
Tunja, Colombia

Background & Objectives: In Boyacd, the diagnosis of gastric
lesions heavily relies on the endoscopy and quality of biopsy prep-
arations and adherence to standardized protocols like the Sydney
protocol. Aims to understand histopathological characteristics and
the prevalence of precursor lesions in midle-risk populations on his-
torical slide archives of Tunja’s University hospital before 2000,
while exploring the potential of artificial intelligence (AI) to enhance
risk stratification based on image analysis platforms like QuPath and
CAMYLEON.

Methods: A total of 200 gastric biopsy from 1989 and 1994 prepara-
tions were analysed. The study assessed compliance with the Sydney
protocol and comparison around 1991; the prevalence of diagnoses
according to OLGA (Operative Link on Gastritis Assessment) and

OLGIM (metaplasia) categories, and only histopathological findings.
Additionally, specific types of gastric cancer were identified, emphasiz-
ing their diversity. The study also evaluated the educational impact on
medical students engaging with gastric pathology.

Results: Eighty percent of the biopsy preparations did not meet the
criteria of the Sydney protocol, highlighting significant diagnostic
gaps. OLGA IV and III were the most common categories, with preva-
lences of 33.6% and 32.7%, respectively, indicating relevant presence
of advanced lesions and frequently anecdotal cases. Histopathologi-
cal findings included chronic atrophic gastritis with lymphoid follicles
(59.3%) and in them, colonic metaplasia (66.4%). Gastric cancer types
identified were intestinal adenocarcinoma (8.8%), adenosquamous car-
cinoma (0.9%), and signet-ring cell carcinoma (3.5%).

Conclusion: The results emphasize the need to improve compliance
with diagnostic protocols and encourage interdisciplinary research,
including Al, to optimize early detection and management of precan-
cerous lesions. Moreover, this investigation inspires medical students
to deepen their understanding of gastric pathology, strengthening their
educational foundation and commitment to public health. Training on
diagnostic protocols and modernizing by merging evidence-based prac-
tices with Al-driven innovations creates curricula for medical students
and early pathologists, enhancing detection and management of gastric
lesions to advance community public health.

Funding: Universidad Pedagogica 'y Tecnologica de Colombia
PS-14 Poster Session Thymic and Mediastinal Pathology

PS-14-001

Thymoma in children, a rare mediastinal tumour: pathological
study of 6 cases and review of the literature

R. Ayadi', R. Yaiche!, I. Hadhril, S. Jedda!, Y. Barbirou!, Y. Dhouibi’,
E. Braham!, O. Ismail', N. Ben Jamaa', A. Ayadil

! Abderrahmane Mami Hospital, Pathology, Tunis, Tunisia

Background & Objectives: Mediastinal tumours in children are rare.
Around 25% of them can be malignant. The thymoma is an uncom-
mon neoplasm, and during adulthood it corresponds to 30% of anterior
mediastinum tumours. The peak incidence is between 55-65 years.
The aim of this study was to describe clinocopathological characteris-
tics of this entity with literature review.

Methods: Between 2004 and 2024, 6 children with thymomas were
diagnosed at our department of pathology. Hospital files were reviewed
for presenting complaints, clinical, radiologic, and pathological
characteristics.

Results: There were 2 male and 4 female patients, aged between 12
and 19 years, with a mean of 15,5. Most common initial complaints
were dyspnea, cough, chest pain, and fever. Chest x-rays and/or tho-
racic computed tomographies displayed masses in anterior mediasti-
num accompanied by pulmonary metastases (n = 1), and cervical
lymph node metastasis (n = 1). Five cases underwent initial tumour
resection; one case experienced trucut biopsies. On gross examina-
tion, tumours size ranged between 7 and 15 cm with mean of 9,87
cm. Histological examination identified type B1 thymomas in 4 cases,
type B2 in one case and type AB thymoma in one case. Immunohis-
tochemically, epithelial cells expressed EMA and cytokeratin, while
immature T lymphocytes expressed CD1a, TdT, and CD99 markers.
The outcome was satisfactory in all cases.

Conclusion: Thymoma in children are rare tumours but should be con-
sidered in the differential diagnoses for mediastinal anterior lesion. It
poses a significant challenge due to its unclear histogenesis and its
atypical clinical presentation. Early diagnosis and complete resection
are the basis for management and prognosis.
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PS-14-002

Cystic lesions of the mediastinum: the clinical spectrum and his-
topathological analysis

S. Jedda!, Rahma Ayadi, Rahma Yaiche, Yasmine Dhouibi, Yasmine
Barbirou, Emna Brahem, Olfa Ismail, Nadia Ben Jamaa, Aida Ayadi

' Abderrahmane Mami Hospital, Department of Pathology, Ariana,
Tunisia

Background & Objectives: The mediastinal cysts are rare lesions,
comprising 12% to 18% of all mediastinal tumours. They form a group
of heterogeneous lesions of congenital or inflammatory conditions.
These cysts may cause diagnostic challenges : they can simulate both
benign and malignant lesions.

The aim of our study was to assess the major characteristics of these
entity.

Methods: We performed a retrospective study of mediastinal cystic
lesions diagnosed at our department of pathology, from 2010 to 2024.
Cystic teratomas, cystic thymomas, cystic thymic carcinomas and
cystic lymphomas weren’t included.

Results: This study included 107 cases. There were 66 females and
41 males. The mean age of the patients was 47.84 years, average
from 3 to 84 years. The most frequent reason for consultation was
respiratory symptoms including chest pain, thoracic pain, haemopty-
sis or dyspnea. The lesions were located in the anterior mediastinum
in 20 cases, the middle mediastinum in 49 cases and the posterior
mediastinum in 38 cases. All patients underwent a surgical resection.
On gross examination, mean size of the masse accounted for 4.85
cm, average (1-17cm). Histologically, the pleuropericardial cysts
were the most frequent and represented 41.12% of all lesions (n=44)
followed by bronchogenic cysts in 33.65% (n=36), thymic cysts in
15.89% (n=17) and lymphangiomas in 3.74% (n=4). Oesophageal
and hydatid cysts are rare in our series, represented respectively
1.87% and 0.93% of the cases. The final diagnosis was based on the
microscopic exam. No recurrence was observed after a follow-up
period of 12 months.

Conclusion: The clinicopathological features of the mediastinal cysts
in our study are similar to those reported in the literature. These cysts
may be located in any part of the mediastinum and may be difficult to
diagnose. The treatment is based on surgical excision and the diagnosis
is based on the microscopic analysis of the cystic wall.

PS-14-003

Clinicopathological analysis of cystic masses in the anterior medi-
astinum: A mixed bag of non-neoplastic and neoplastic aetiologies
S. Jedda', Rahma Ayadi, Rahma Yaiche, Yasmine Barbirou, Yasmine
Dhouibi, Emna Brahem, Olfa Ismail, Nadia Ben Jamaa, Aida Ayadi

! Abderrahmane Mami Hospital, Department of Pathology, Ariana,
Tunisia

Background & Objectives: Cystic anterior mediastinal masses include
a variety of entities with overlapping radiologic manifestations. The
pure cystic masses are generally benign cysts, and many changes may
occur by the degenerations. Many anterior mediastinal tumours can
undergo a cystic degeneration and demonstrate a cystic mass with solid
portion at computed tomography.

The aim of our study was to assess the clinical presentation and histo-
logic subtypes of cysts in the anterior mediastinum.

Methods: All patients who underwent surgical resection of anterior
mediastinal cyst mass from January 2004 to December 2024 were
included in the study. Patients’ personal characteristics and histopatho-
logical data were analysed.

Results: Of the 156 cases included in our study, 88 were females and
68 were males. The mean age of the patients was 43.26 years, average
from 3 to 84 years. The majority of the patients were symptomatic
(96.8%). The most common pathology was benign lesion, represented
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by pleuropericardial cysts in 32% of cases (n=50), followed by bron-
chogenic cysts in 25% of cases (n=39), 25 cases of thymic cysts
(16%), 3 cases of hydatid cysts (7.92%) and 2 cases of oesophageal
cysts (1.28%) which are rare. In contrast, malignant cystic masses
often display aggressive histopathology. The most common pathology
was cystic thymomas in 9.61% (n=15) followed by cystic teratomas
in 8.97% of cases (n=14) contain ectodermal, mesodermal and endo-
dermal derivatives, with malignant transformations seen in immature
variants and lymphomas in 0.64% of cases (n=1).

Conclusion: Cyst mediastinal masses create significant diagnostic
dilemma for the clinicians, radiologists and histopathologists. While
imaging studies help in narrowing the differential diagnosis, accurate
histopathological assessment is essential for prognosis and management.

PS-14-004

Next generation sequencing analysis of enteric-type adenocarci-
noma of the thymus

K.Na', H. Kim', C.J. Kim?, S.-1. Do’

"Kyung Hee University Hospital, Kyung Hee University College of
Medicine, Department of Pathology, Seoul, Republic of Korea, 2Dong-
A University College of Medicine, Department of Medical Humanities,
Busan, Republic of Korea, *Kangbuk Samsung Hospital, Sungkyunk-
wan University School of Medicine, Department of Pathology, Seoul,
Republic of Korea

Background & Objectives: Enteric-type thymic adenocarcinoma
(ETA) is an exceptionally rare and poorly characterized subtype of
thymic carcinoma, defined by its morphological enteric diftferentia-
tion and distinctive immunohistochemical features. This study presents
a comprehensive clinicopathological and molecular analysis of ETA
cases and incorporates a systematic review of previously published
cases to expand the understanding of this rare tumour and explore
potential therapeutic targets.

Methods: We comprehensively reviewed 41 previously reported ETA
cases regarding their clinicopathological features, immunostaining
results and genetic alteration. We performed immunostaining and tar-
geted next generation sequencing analysis in our 2 cases.

Results: In a total of 43 patients, the mean age of ETA patients
is 48.3 years, with a slight male predominance. Chest pain or dis-
comfort was the most common presenting symptom. Elevated car-
cinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19-9
levels were reported in more than half of the tested cases. Immu-
nohistochemically, ETA demonstrated positivity for at least one of
CK20, CDX2, or MUC2, which are characteristic of enteric dif-
ferentiation. Treatment strategies varied across cases and included
surgery, chemotherapy, and radiotherapy in different combinations.
In 9 cases of NGS analysis (8/9) and KRAS mutational analy-
sis (1/9), molecular profiling revealed a heterogeneous genomic
landscape with recurrent mutations in TP53 (5/8), KRAS (2/9),
CDKN2A (2/8), and EGFR (2/8).

Conclusion: Our findings provide insights into the clinicopathological
and molecular features of ETA, understanding of this rare entity. These
results highlight the need for further molecular studies to elucidate
the pathogenic mechanisms of ETA and to identify opportunities for
personalized therapeutic strategies.

PS-15 Poster Session Autopsy Pathology

PS-15-001

Histopathological patterns of myocarditis in Sudden Death:
insights from 23 years of forensic autopsies

L. Hato Salmén', J. Arrieta!, J. Lamas-Ruiz!, B. Morentin!, E.
Iglesias-Martinez'

'Basque Institute of Legal Medicine., Forensic Pathology, Bilbao,
Spain
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Background & Objectives: Cardiac disease accounts for 80 % of
sudden deaths (SD). Although myocarditis is a rare cause, it remains
significant, especially among young individuals. Its diagnosis relies
on histopathological examination. The aetiology of myocarditis var-
ies, with infectious agents, particularly viruses, being the most com-
mon. Furthermore, the histological pattern often correlates with the
underlying cause, which underscores the importance of comprehensive
histopathological analysis in SD cases.

Methods: Forensic autopsies performed in the province of Bizkaia
(Spain) between 2002 and 2024 were analysed. The study followed
the European guidelines of the AECVP, including a standardized car-
diac examination, histopathological analysis, and toxicological tests.
Histological patterns were evaluated, and microbiological and immu-
nohistochemical studies were carried out in selected cases.

Results: Thirty-eight cases of SD due to myocarditis were identified
(18 females), with a mean age of 40 + 20 years (range: 2 to 85 years).
Among these cases, 20 were diagnosed as bearing lymphocytic myo-
carditis, 13 as neutrophilic myocarditis, and 4 with eosinophilic myo-
carditis. The aetiologies included infections, sarcoidosis, autoimmune
diseases, toxins, and hypersensitivity reactions. Eosinophilic myocar-
ditis was observed only in adults.

Conclusion: Myocarditis is an uncommon cause of SD that requires
histopathological evaluation for diagnosis. It seems hence crucial to
identify its specific histological pattern in order to steer the investiga-
tion toward the likely provocative agent. Therefore, forensic pathology
services should include a pathologist with expertise in SD.

PS-15-002

CAR-T therapy and bispecific antibodies, ICANS and its post-
mortem neuropathological correlation: a review of 7 cases

B. Ardaya], F. Arias', F.J. Menarguez Palanca', H. Galindo-
Guzmaén', A. Gémez Graiia', M.A. Tribaldos Villar', A. Jiménez
Garcia!, F.J. Diaz Crespol

"University General Hospital Gregorio Marafion, Pathology, Madrid,
Spain

Background & Objectives: CAR-T cell therapy has transformed the
treatment of hematologic malignancies. By modifying autologous
T lymphocytes to express a chimeric antigen receptor (CAR), these
cells can specifically target tumour antigens like CD19 or BCMA,
leading to effective tumour cell destruction. While highly effective in
leukemias and lymphomas, CAR-T therapy is associated with com-
plications such as cytokine release syndrome (CRS) and immune
effector cell-associated neurotoxicity syndrome (ICANS). Despite
extensive clinical documentation of ICANS, few studies explore its
correlation with cerebral histopathological changes.

Methods: We analysed the brains of 7 patients treated with cellu-
lar therapies. This series included 5 patients who died during treat-
ment, 1 who died from disease progression post-treatment, and 1
with multiple myeloma treated with bispecific BCMA antibodies
suspected of having ICANS. Collected between 2019 and 2025, these
cases underwent detailed neuropathological examination to identify
treatment-related alterations or structural changes.

Results: The patients’ average age was 45 years (range: 22-63), with
a male predominance (57%). Six received CAR-T targeting CD19,
and one received therapy targeting BCMA. The most common diag-
nosis before therapy was diffuse large B-cell lymphoma (DLBCL)
(5/7). All patients who received CAR-T developed ICANS, with
five cases classified as grade 4 severity. All patients experienced
CRS, with grade 2 being the highest severity recorded. Among
the 5 patients who died during treatment, the median survival was
41 days (range: 18-80). The most common histopathological find-
ings included cerebral oedema and gliosis. Notably, four of the
five patients who died during CAR-T treatment showed interstitial,
perivascular, and meningeal CD3/CD8+ lymphocyte infiltration.

Conclusion: Studies on neuropathological findings in CAR-T patients
are limited. Our post-mortem analysis explored the link between
ICANS and brain histopathological changes. While cerebral oedema
and gliosis were common but nonspecific, notable CD8+ lymphocyte
infiltration was observed. Further research is needed to understand
the mechanisms of CAR-T-related neurotoxicity and improve patient
management.

PS-15-003

Accuracy of a novel simplified protocol for minimally invasive
tissue sampling in stillbirths

F. Fernandes', A. Guisseve?, L. Marimon®, N. Rakislova’

"Maputo Central Hospital, Pathology, Maputo, Mozambique, *Eduardo
Mondlane University, Pathology, Maputo, Mozambique, *ISGLOBAL,
Pathology, Barcelona, Spain

Background & Objectives: Stillbirth rates remain unacceptably
high in low- and middle-income countries (LMICs). Understand-
ing the causes of death (CoD) is mandatory to develop effective
strategies to reduce this high mortality. Minimally invasive tissue
sampling (MITS) is a promising alternative to conventional autopsy
(CA) but its validation in stillbirths remains limited. Existing evi-
dence indicates that most samples of conventional MITS (c-MITS)
lack diagnostic relevance in stillbirths. This study aimed to validate
c-MITS against CA in stillbirths and design and assess a cost-effi-
cient, simplified MITS (s-MITS) protocol.

Methods: The study comprised two subsets of stillbirths occurring at
the Maputo Central Hospital, Mozambique. The first cohort (n=90;
2017-2018), in which both c-MITS and CA were performed, was used
to validate c-MITS and to determine the diagnostic value of each sam-
ple and design a s-MITS. The second cohort (n=98; 2021-2022), which
included only s-MITS, was used to evaluate CoD in the same popula-
tion but during a different time period.

Results: Almost perfect overall agreement (Kappa=0.82) was observed
between the c-MITS and CA-attributed CoD. Lung and placenta sam-
ples were identified as the most informative in cMITS. When using
only lung and placenta results to model an s-MITS, substantial agree-
ment (Kappa=0.79) was found between the s-MITS-derived CoD and
those attributed by CA. Similar CoD distributions were observed when
applying the s-MITS to a MIBio cohort, while the costs reduced by
55.7%. The leading CoDs were primarily related to maternal condi-
tions and pregnancy complications (70.0-72.4%) and infectious dis-
eases (25.6-27.6%.

Conclusion: c-MITS is a simpler and cost-effective alternative to CA
for determining CoD in stillbirths. s-MITS has a similar diagnostic
accuracy to ¢-MITS, while significantly reducing costs, making it
adequate for implementation in routine clinical practice in LMICs.

PS-15-004
Resuscitation-associated thoracic injuries observed in autopsies:
analysis from a large Irish autopsy centre
. Hannigan', N. Roche!
"University Hospital Waterford, Histopathology, Waterford, Ireland

Background & Objectives: Cardiopulmonary resuscitation (CPR) is
a life-saving intervention that can lead to observable thoracic injuries
at autopsy. Understanding the patterns and extent of thoracic injuries
caused by CPR is crucial in distinguishing them from ante-mortem
trauma. The reporting of rib fractures varies between practitioners as
no guidelines exist in this area. University Hospital Waterford (UHW)
is a large centre providing autopsy services to the south-east region of
Ireland. In 2024, UHW completed over 500 autopsy investigations.

Methods: A retrospective analysis of 148 autopsy reports from
2024 specifically stating the use of CPR in the clinical details was
conducted. Data was categorised based on laterality, number of rib
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fractures on either or both sides and whether an automatic CPR
device was utilised. Additional factors such as the type of auto-
matic CPR device used and whether the sternum was fractured were
considered.

Results: Rib fractures were reported bilaterally in 40% cases, a fur-
ther 28% were reported as “anterior rib fractures’ with no laterality.
No rib fractures were observed in 25% cases. Only 2% cases reported
unilateral rib fractures. The most commonly observed pattern of rib
fractures were the 3"-6"" ribs on the right side and the 2"4-6" on the left
side. An automatic CPR device was utilised in 36% cases and of those
cases, 46% involved the use of a LUCAS machine. Sternal fractures
were observed in 25% cases. Of the cases where sternal fracture was
recorded, 39% involved the use of a LUCAS machine. Three cases
recorded a sternal fracture only. A LUCAS machine was used in all
three of those cases.

Conclusion: Understanding and accurately reporting injury patterns
in autopsies is crucial to gold standard death investigation. This is
particularly important where autopsy training is being undertaken. This
study details the variation in rib fracture reporting practices in a large
autopsy centre.

PS-15-005

Clinical and morphological analysis of the interrelationships of
acute pancreatitis and acute myocardial infarction in patients in
the postoperative period

V. Mironov!, V. Romanov?, E. Guryanova”, N. Zhuravleva®, V.
Diomidova®, N. Ukhterova®

1Postgraduate Doctors Training Institute, Cheboksary, Russia, ’The
Republican Bureau of Forensic Medical Examination of the Ministry of
Health of the Chuvash Republic, Cheboksary, Russia, *Chuvash State
University by .N. Ulianov, Cheboksary, Russia

Background & Objectives: The study highlights the need to integrate
surgical and cardiological approaches to reduce mortality in postopera-
tive patients. The logistic model of moderate accuracy allows patients
to be singled out for aggressive cardioprotection.

Methods: A retrospective analysis of patients (192 patients, 108 men,
84 women) with acute pancreatitis (ICD-10:K85) who underwent
abdominal surgery was performed. The main focus is on adverse out-
comes (61 deaths), including acute myocardial infarction (11 patients).
Clinical, autopsy, and histological data were evaluated.

Results: Acute myocardial infarction in patients occurred on aver-
age 3.2+2.1 days after surgery. The key predictors of acute myocar-
dial infarction after laparotomy in acute pancreatitis are: age over 47
years, presence of cardiovascular diseases and type 2 diabetes mel-
litus, increased white blood cell count (>14.5%109/1), hypocalce-
mia, dynamic decrease in APTT, increased fibrinogen (up to 4 g/1)
and increased amylase (>115 Units/l). The temporary marker of the
onset of acute myocardial infarction is the level of troponin I and ECG
changes, which is confirmed histologically. Women have a slightly
higher risk of death from acute myocardial infarction, while overall
postoperative mortality is higher in men, especially in the older age
group. The logistic model (AUC=0.75, F1=0.75) confirmed the predic-
tive value of these parameters.

Conclusion: The study highlights the need to integrate surgical and
cardiological approaches to reduce mortality in postoperative patients.
The logistic model of moderate accuracy allows patients to be singled
out for aggressive cardioprotection.

PS-15-006

A compilation of 101 medical autopsy cases — a way to learn pathol-
ogy and medicine

N. Kakkar'

'Post Graduate Institute of Medical Education and Research
(PGIMER), Histopathology, Chandigarh, India
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Background & Objectives: Medical Autopsy is the strongest teaching
tool in medicine and has no substitute. It is the most scientific method
to learn pathology and medicine, by correlating the clinical details
and pathology of a patient via the ‘Clinico- Pathologic Conferences’.
Unfortunately, the practice of medical autopsy has declined worldwide.
Dept of Histopathology, PGIMER, still performs 500 — 600 medical
autopsies per year which include adults, children, infants, neonates, still
births and previable foetuses. Three clinicopathological conferences
are held every week in PGIMER, attended by the entire medical frater-
nity. These conferences are also relayed ‘LIVE’ by our ‘Telemedicine
Department’” world wide and are a ‘Pride of PGIMER’. Apart from
this, neonatal and still birth mortality rounds are conducted where the
obstetricians, neonatologists and the pathologists meet once a month
and discuss all the autopsied cases.

Methods: All medical autopsy cases (adult and paediatric) over the
last 30 years on whom clinicopathological conferences were con-
ducted or were discussed in the paediatric rounds, formed a part of
this compilation.

Results: Each autopsy case was a complete journey of the deceased
and has been concisely discussed under the following headings
— title, highlights of the case, clinical details, investigations, clinical
diagnosis, complete histopathological/ autopsy findings with a gal-
lery of gross and microscopic photographs, final autopsy diagnosis,
review of literature and take home message. The cases have been
grouped in the following order- Hematologic disorders, malignan-
cies, infections, hepatobiliary/pancreatic disorders, cardiovascular
disorders, systemic vasculitides, primary renal mucormycosis, his-
tiocytosis, primary immunodeficiencies, infantile Nephrotic Syn-
dromes, congenital heart disease, storage disorder, paediatric renal
cystic disease etc .

Conclusion: Each compiled case is an infinite ‘Wealth of Knowledge’
proving the point that ‘Medical autopsy is the strongest teaching tool
in medicine’. This is the first such compilation of 767 pages of medical
autopsy cases in the world.

PS-16 Poster Session Cardiovascular Pathology

PS-16-001

Benign cardiac neoplasia: study of local trends in rare cardio-
vascular pathology

M. Kupryté'?, A. Mahluf?, N. Valtiené'?, L. Pogkiene'?

'Hospital of Lithuanian University of Health Sciences Kauno Klinikos,
Pathological Anatomy, Kaunas, Lithuania, “Lithuanian University of
Health Sciences, Kaunas, Lithuania

Background & Objectives: Benign cardiac neoplasm (BCN) is a
relatively uncommon cardiac pathology with a significant impact on
cardiac mechano-electrophysiological activity and a highly invasive
therapeutic approach. Its benign biological nature is confirmed by
specific histomorphological features. Study objective is to identify
specific local morphological trends of BCNs.

Methods: Histological type, size, anatomical localization of BCN,
patient‘s age, and sex in 43 selected BCNs cases of surgical mate-
rial processed and analysed by light microscopy in local pathol-
ogy laboratory from 2001 through 2021. Descriptive statistics (fre-
quency, mean (standard deviation)), x 2, and Kruskal-Wallis tests
were applied (p<0.05). Local bioethical committee approval no.
BEC-MF-164.

Results: 53% (n=43) males and 47% (n=20) females (p=0.418) were
confirmed with BCNs (mean age - 56.8 (18.51) years old). Myxoma
was confirmed in 65.1% (n=28), with less common cases of papillary
fibroelastoma (23.3%, n=10). The least common cases of BCN were
diagnosed as fibroma (4.7%, n=2), haemangioma, rhabdomyoma,
and teratoma (2.3%, n=1 per each type of neoplasm). No significant
sex predominance was detected among different BCN histological
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types (p=0.221). Myxoma was predominantly located in left car-
diac atrium (48.8%, n=21), while papillary fibroelastoma was mostly
detected in aortic / mitral cardiac valve (13.9%, n=6; p=0.01). The
largest neoplasms identified were teratoma, rhabdomyoma (4 cm),
and myxoma (3.62 cm, p=0.07).

Conclusion: Considering rarity of this cardiovascular pathology,
accurate characterization of BCNs in local population is presented
in the context of histological type, size, anatomical localization. Pre-
dominating trends of BCNs histological type, anatomical site, size, and
patient‘s sociodemographic features that align with global epidemio-
logical data are detected. This may contribute to optimization of local
population-focused diagnostic criteria and local population-targeted
treatment strategies.

PS-16-002

Early remodelling of cardiomyocytes: searching for morpho-
logical and immunohistochemical markers of pre-symptomic
ischemic heart failure

M. Kupryté]'z, D. Pangonytéz, V. Lesauskaité?

Lithuanian University of Health Sciences Kauno Klinikos, Patholog-
ical Anatomy, Kaunas, Lithuania, *Lithuanian University of Health
Sciences, Institute of Cardiology, Laboratory of Cardiac Pathology,
Kaunas, Lithuania, *Lithuanian University of Health Sciences, Institute
of Cardiology, Laboratory of Molecular Cardiology, Kaunas, Lithuania

Background & Objectives: Early protein expression and correspond-
ing shape changes within cardiomyocytes exposed to ischemia can
eventually exhaust their potential during remodelling, leading to HF.
Study objective is to determine morphometric and immunohistochemi-
cal criteria for early cardiomyocyte remodelling and pre-symptomatic
ischemic HF.

Methods: 84 male patients of study were classified as risk HF (n=25),
pre-HF (n=23), and symptomatic/advanced HF (n=34) groups accord-
ing to ACC / AHA classification. Men who died suddenly with no
prior cardiovascular diseases were a control group (n=25). Left cardiac
ventricular myocardium of selected cases stained by Heidenhain’s azan
trichrome were analysed by light microscopy, calculating cardiomyo-
cytes® volume. Immunohistochemical reactions with antibodies against
desmin, osteopontin, gremlin 1, and iRNA heterogenous nucleic ribo-
nucleoprotein C were performed and evaluated in cardiomyocytes.
Statistical analysis was applied (p<0.05). Local bioethical committee
approval no. BE-2-77.

Results: Volume of cardiomyocytes was already increasing in a risk
HF group compared to the control group (p<0.001). This param-
eter continued to increase in pre-HF group, comparing to the risk
HF (p<0.001) and control groups. Volume of cardiomyocytes was
the greatest in the symptomatic / advanced HF group, compared to
the pre-HF (p<0.001), risk HF (p<0.001), and the control groups
(p<0.001). Strong correlation was detected between the volume of
cardiomyocyte and intensity of immunohistochemical reaction against
desmin (rg=0.681; p<0.001), osteopontin (rp=0.524; p<0.001), and
gremlin 1 (rp=0.701; p<0.001). Correlation between cardiomyocytes*
volume and iRNA heterogenous nucleic ribonucleoprotein C was
weak (rg=0.248; p<0.05).

Conclusion: Volume of cardiomyocytes already increases in the early
remodelling during at risk HF of ischemic origin and continues to
increase significantly in pre-HF of ischemic origin compared to con-
trol group. Changes of cardiomyocytic geometry correlate significantly
with protein expression changes within cardiomyocytes. Therefore,
morphometric and immunohistochemical data reflecting the earliest
cardiomyocytic geometry and protein expression shifts during remodel-
ling can contribute to ancillary diagnostics detecting early pathological
remodelling before symptomatic ischemic HF.

PS-16-003

Morphometric assessment of myocardial vascular network depend-
ing on age

M§ml'2, M.-S. Serbénescu3, L.E. Nica®, V.T. Grigoreaniﬁ, I.D.
Avramescu’, L. Eftirnies, R.M. Plegea9

”Carol Davila” University of Medicine and Pharmacy, Doctoral
School, Bucharest, Romania, 2”Bagdasar—Arseni” Emergency Clinical
Hospital, Pathology, Bucharest, Romania, *University of Medicine and
Pharmacy, Medical Informatics and Biostatistics, Craiova, Romania,
4University of Medicine and Pharmacy, Doctoral School, Craiova,
Romania, >”Carol Davila” University of Medicine and Pharmacy,
10th Clinical Department - General Surgery, Bucharest, Romania,
% Bagdasar-Arseni” Emergency Clinical Hospital, General Surgery,
Bucharest, Romania, 'Emergency University Hospital, Pathology,
Bucharest, Romania, 3“Carol Davila” Central Military Emergency
University Hospital, Pathology, Bucharest, Romania, *University of
Medicine and Pharmacy, Cellular and Molecular Biology, Craiova,
Romania

Background & Objectives: Aging is one of the influential factors of
cardiac wall remodelling both regarding their structural and functional
components. The authors compared the variations of myocardial inter-
stitial capillary network density-VD between the different cardiac wall
regions during patients” ageing.

Methods: Five epicardium-to-endocardium cross sections (left ven-
tricle walls-LVWs: anterior-LV_AW, lateral-LV_LW and posterior-
LV_PW, interventricular septum-IVS and right ventricle wall-RVW)
were taken during autopsy from 95 patients with different ages (0-24
years-AP_01, 25-44 years-AP_02, 45-64 years-AP_03 and >64 years-
AP_04) died and autopsied in the hospital. Tissue samples were pro-
cessed and immunomarked with CD34 antibody. Slides were digitized.
The VD was measured with an ”in-house” designed software. Average
values-AV were compared using Pearson’s test.

Results: The VD increases slowly since youth to elderly in LV_Ws
and decreases with age in the IVS and RVW. It has the lowest values
in LV_Ws till AP_03 and in RVW in elderly. The highest values are in
RVW till 44 years and then in IVS.

VD has higher values in women than in men along the cardiac
wall's regions and a divergent behaviour in the two sexes with age.
Thus, in men, VD has an increasing trend with age from LV_AW
to RVW (Correlation Matrix-CM positive, ”p”value>0.05) whereas
in women, the trend is decreasing with age from LV_AW to RVW
(CM negative, "p”value>0.05), excepting IVS where it increases
(CM positive).

Conclusion: Myocardial interstitial capillary network density is gener-
ally higher in women than in men and is remodelling with aging in dif-
ferent ways both along the cardiac wall's regions and in the two sexes.

PS-16-004

Expression of desmin in myocardium of rats with low and high
stress resistance in post-traumatic period of experimental blunt
cardiac injury

A. Krasnova!, A. Zolotov?, E. Klyuchnikovaz, S. Mozgovoi‘, A.
Kononov', A. Priymakz, 0. Korpacheva2

'Omsk State Medical University, Pathology, Omsk, Russia, 2Omsk
State Medical University, Pathophysiology, Omsk, Russia

Background & Objectives: High- and low-stress-resistant individuals
may have different changes in the expression of the cytoskeletal protein
desmin in the posttraumatic period of cardiac contusion after blunt car-
diac trauma modeling.To evaluate the expression of desmin structural
protein in myocardium of rats with high and low stress resistance in the
dynamics of posttraumatic period of cardiac contusion.
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Methods: The study was carried out on 106 white rats. The control
group included subgroups with high and low stress resistance, the
experimental group included subgroups with high and low stress resist-
ance and experiment duration of 6, 12, 24 hours. The experimental
group simulated cardiac injuries, extracted hearts, made histological
slices, conducted immunohistochemical research with monoclonal
mouse anti-Desmin antibodies (clone GM007, RTU, PrimeBioMed).
Results: Immunohistochemical study revealed a statistically signifi-
cant decrease in the expression of desmin and the number of inser-
tion discs in the myocardial damage zones of the experimental group
compared with the control group, regardless of the stress resistance
status. However, subgroups of low-stress-resistant animals showed
lower values compared to highly resistant animals. After 6 hours post-
traumatic period, the expression level of desmin in the myocardium of
highly stress-resistant rats was higher than that of low stress-resistant
individuals. Quantification of insertion discs in the myocardium of
highly stress-resistant rats also revealed higher values compared with
low-resistant individuals. Similar differences in desmin expression and
number of insertion discs between high- and low-stress-resistant ani-
mals were observed 12 h and 24 h after injury.

Conclusion: In the posttraumatic period there is a gradual decrease in
the expression of cytoskeletal protein desmin in the areas of myocar-
dial damage. Expression status is differ in animals with high and low
stress resistance. The level of reduction in low-stress-resistant animals
is more pronounced compared with highly resistant ones and reflects
more significant structural damage of cardiomyocytes in the posttrau-
matic period of cardiac contusion.

PS-16-005

METTL3/METTL14 RNA methyltransferase complex drives
NLRP3 inflammasome priming in atherosclerotic apolipoprotein
E knockout mice

A.Manea', M.-L. Vlad', A.-G. Lazar', S.-A. Manea!

nstitute of Cellular Biology and Pathology *Nicolae Simionescu’,
Functional Genomics Department, Bucharest, Romania

Background & Objectives: Dysregulated epitranscriptomic mecha-
nisms have emerged as important triggers of key pathological processes
associated with different forms of cancer. Hitherto, the potential impli-
cation of epitranscriptomic-related pathways in atherosclerosis remains
incompletely understood. METTL3/METTL14 RNA methyltransferase
complex controls RNA metabolism and function by regulating the sta-
tus of m6A RNA methylation. NLRP3 inflammasome priming and
activation leading to enhanced production of IL1f and IL18 cytokines
are important pro-inflammatory processes underlying atherosclerotic
plaque development. We aimed to determine whether a functional con-
nection exists among dysregulated METTL3/METTL14 and NLRP3
inflammasome priming in atherosclerosis.

Methods: Human carotid artery-derived non-atherosclerotic and
atherosclerotic tissue specimens, apolipoprotein E-deficient (ApoE-
/-) mice, and human macrophages (Mac) were examined by real-
time PCR, western blot, and immunofluorescence microscopy. The
METTLS3 catalytic inhibitor STM2457 (5 mg/kg), or its vehicle, were
administered to ApoE-/- mice fed a normal or a high-fat, cholesterol-
rich diet, for 4 weeks. Mac were subjected to in vitro polarization
and activation procedures toward a pro-inflammatory (M1) or an anti-
inflammatory (M2) phenotype, and further exposed to STM2457/vehi-
cle for 24 hours.

Results: We determined significant increases in METTL3 and
METTL14 gene and protein expression levels in human atherosclerotic
tissue specimens, aorta of atherosclerotic mice, and pro-inflammatory
Mac. Long-term treatment of atherosclerotic ApoE-/- mice with the
STM?2457 pharmacological inhibitor significantly decreased the aor-
tic mRNA and protein levels of NLRP3, caspase-1, IL1p, and IL18.
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Blockade of METTLS3 catalytic activity prevented the up-regulation
of NLRP3, caspase-1, IL1f, and IL18 transcript levels in cultured
M1-Mac.

Conclusion: We present evidence supporting the functional impli-
cation of METTL3/METTL14 RNA methyltransferase complex in
mediating NLRP3 inflammasome priming in experimental athero-
sclerosis. METTL3/MTTL14-oriented pharmacological interven-
tions may be considered as potential supportive therapeutic modality
to mitigate inflammation in atherosclerosis-associated cardiovascular
disorders.

Funding: Work supported by Romanian Ministry of Research, Inno-
vation and Digitization, UEFISCDI (PN-111-P4-1D-PCE-2020-1898)
and Romania’s National Recovery and Resilience Plan, PNRR-111-C9-
2022-18, CF148/15.11.2022, 760061/23.05.2023
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MLL1 histone methyltransferase mediates the up-regulation of
NADPH oxidase expression in atherosclerotic mice

S.-A. Manea', M.-L. Vlad!, A.-G. Lazar', A. Manea!

nstitute of Cellular Biology and Pathology ’Nicolae Simionescu’,
Functional Genomics Department, Bucharest, Romania

Background & Objectives: Changes in specific epigenetic mecha-
nisms have a significant impact on atherosclerotic disease develop-
ment and clinical outcome. Mixed lineage leukaemia 1 (MLL1) his-
tone methyltransferase is an important epigenetic regulator of gene
transcription. MLL1 is functionally related to active gene expression
via increased abundance of H3K4me3 across regulatory regions of
the target genes. Excess formation of reactive oxygen species (ROS),
potentially generated by up-regulated NADPH oxidases (Nox) is a hall-
mark of atherosclerosis. We hypothesized that MLL1 may contribute
of Nox up-regulation in atherosclerosis.

Methods: Carotid endarterectomy-derived non-atherosclerotic and ath-
erosclerotic human tissue samples, apolipoprotein E knockout (ApoE-
/-) mice, and cultured human macrophages (Mac) were investigated
using real-time PCR, western blot and immunofluorescence micros-
copy techniques. Male ApoE-/- mice fed a standard rodent chow or an
atherogenic diet were randomized to receive 5 mg/kg MI-503, a specific
MLL1 pharmacological inhibitor, or vehicle, for 4 weeks. In vitro, rest-
ing and activated pro-inflammatory (M1)/anti-inflammatory (M2) Mac
were subjected to MI-503 intervention.

Results: MLL1 gene expression and H3K4me3 were found signifi-
cantly elevated in human atherosclerotic specimens, atherosclerotic
aorta of ApoE-/- mice, and in M1-Mac. MLL1 protein was detected in
endothelial cells, vascular smooth muscle cells, and infiltrated immune
cell within human atherosclerotic lesions. Pharmacological inhibition
of MLL1 mitigated the gene and protein expression of Nox1, Nox2,
and Nox4 subtypes, and attenuated the formation of 4-hydroxynonenal-
protein adducts in the atherosclerotic aorta of mice. MI-503-induced
inhibition of MLL1 function reduced Nox1, Nox2, Nox4, Nox5 and
p22phox transcript levels in cultured M1-Mac.

Conclusion: Here, we report that MLL1 plays a role in mediating the
up-regulation of Nox expression, an important mechanism leading
to ROS overproduction in experimental atherosclerosis. Pharmaco-
logical inhibition of MLL1 could become an additional therapeutic
target to attenuate oxidant stress in atherosclerotic cardiovascular
disorders.

Funding: Work supported by Romanian Ministry of Research, Inno-
vation and Digitization, UEFISCDI (PN-111-P4-ID-PCE-2020-1898)
and Romania’s National Recovery and Resilience Plan, PNRR-111-C9-
2022-18, CF148/15.11.2022, 760061/23.05.2023



Virchows Archiv

PS-16-007

Insights into amyloid burden and fibrosis in myocardial interstitial
expansion: a study on transplanted hearts

L. Di Sciascio'?, C. Baldovini', M. Barbagallol, A. Borriello!, A. De
Giovanni’, M. Riefolo>?

stituto di Ricovero e Cura a Carattere Scientifico (IRCCS) Azienda
Ospedaliero-Universitaria di Bologna, Italy, Pathology Unit, Bologna,
Italy, 2University of Bologna, Medical and Surgical Science, Bologna,
Italy, *Pathology Unit, Istituto di Ricovero e Cura a Carattere Scien-
tifico (IRCCS) Azienda Ospedaliero-Universitaria di Bologna, Italy,
Bologna, Italy

Background & Objectives: Cardiac amyloidosis represents an inter-
stitial disease caused by the accumulation of transthyretin (TTR) or
immunoglobulin light chain (AL) proteins in the myocardial interstitial
space. The aim of this study is to quantify the extent and distribution of
cardiac fibrosis and amyloid burden in explanted hearts of patients with
terminal cardiac amyloidosis undergoing transplantation.

Methods: We used trichrome staining and Al-assisted Upath analysis
to examine 6 whole explanted hearts (3 TTR, 3 AL) discriminating
myocytes from fibrosis and amyloidosis. Virtual sampling of common
biopsy site was performed in various areas of the heart, including the
right and left ventricle and bilateral interventricular septum, to compare
the results with cardiac MRI.

Results: The results demonstrate that amyloidosis is the major factor
in myocardial extracellular space expansion (52,76%) with minimal
contribution from interstitial fibrosis (3,77%). Although the presence
of fibrosis was observed in all examined hearts, its quantification by
endomyocardial biopsy specimens proved to be highly variable and
not reflective of the total amyloid burden, therefore biopsy cannot be
used as a surrogate for the quantification of amyloid in the heart. Also,
inflammation is not an accompanying feature of end-stage cardiac
amyloidosis and, therefore, does not contribute to expansion of the
myocardial interstitium.

Conclusion: This study highlights the predominance of amyloidosis
over fibrosis in contributing to interstitial space expansion in hearts
with end stage disease. The potential reversibility of cardiac amyloi-
dosis, suggested by the reduction of amyloid burden following specific
treatments, offers new perspectives for the treatment, underscoring the
importance of proper quantification of amyloid burden.

PS-16-008

A human stem cell-derived model of cardiac transthyretin amyloi-
dosis reveals structural and functional pathomechanisms

L Livneh'? S. Glatstein?, L. chsteinz’3

'Rambam Health Care Campus, Institute of Pathology and Cytology,
Haifa, Israel, >Technion - Israel Institute of Technology, Faculty of
Medicine, Haifa, Israel, Rambam Health Care Campus, Cardiology,
Haifa, Israel

Background & Objectives: Cardiac transthyretin (TTR) amyloido-
sis is an underdiagnosed cause of heart failure and arrhythmias. The
lack of relevant human cardiac tissue models has hindered mechanistic
understanding of the disease and stalled therapeutic development due
to the absence of effective preclinical screening tools. We aimed to
establish a human in vitro model of cardiac amyloidosis using induced
pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) and aggre-
gated TTR, and to investigate the structural and functional changes
associated with amyloid deposition.

Methods: Wild-type and mutant TTR proteins were aggregated and
applied to cultured hiPSC-CMs in single-cell, two-dimensional,
and physiologically relevant three-dimensional configurations.
Amyloid deposition was confirmed using histological stains and

immunohistochemistry. Cellular phenotypes were assessed via oxida-
tive stress assays, cell viability tests, transmission electron microscopy
(TEM), calcium and voltage imaging, and proteomic analysis by mass
spectrometry.

Results: TTR aggregates deposited robustly within hiPSC-CM tissue
models. Exposed cells exhibited elevated reactive oxygen species pro-
duction and pronounced structural abnormalities. TEM revealed sarco-
meric disarray and mitochondrial pathology—including swollen cristae
and disrupted membranes—particularly in response to mutant TTR.
Morphological alterations extended to both cell and population lev-
els, including cell shrinkage and tissue scarring, resulting in impaired
conduction and arrhythmogenic activity. Viability of cardiomyocytes
was reduced, and functional assays demonstrated aberrant calcium
handling, characterized by oscillatory and double-peaked transients.
Proteomic profiling revealed consistent alterations in pathways related
to stress response, metabolism, proteostasis, and immune signalling.
Conclusion: This human stem cell-derived model recapitulates key
features of cardiac TTR amyloidosis, including oxidative stress, ultra-
structural damage, conduction abnormalities, and calcium dysregula-
tion. Proteomic analysis identifies potential disease mechanisms and
therapeutic targets. Ongoing perturbation studies are investigating the
roles of candidate proteins, paving the way for translational applica-
tions and preclinical drug screening.

PS-16-009

Unveiling the pathogenesis of hypertrophic cardiomyopathy: a 3D
approach to explore vascular alterations in the natural feline model
E. Prisco!, A. Luchian?, L. Ressel?, A. Kipar1

nstitute o.f Veterinary Pathology, Vetsuisse Faculty, University of
Zurich, Zurich, Switzerland, 2Department of Veterinary Anatomy,
Physiology and Pathology, Veterinary and Ecological Sciences, Uni-
versity of Liverpool, Liverpool, United Kingdom

Background & Objectives: Hypertrophic cardiomyopathy (HCM) is
a relevant cardiac disorder in humans, characterized by unexplained
left ventricular hypertrophy with myocyte disarray, interstitial fibrosis
and microvascular alterations, leading to impaired cardiac function.
Feline hypertrophic cardiomyopathy (fHCM), with a prevalence of 15%
the most common cardiomyopathy in cats, shares many pathological
features with its human counterpart, offering itself as a valuable natu-
ral animal model to study the disease pathogenesis. Here, we present
a novel three-dimensional (3D) approach to investigate myocardial
microvascular alterations.

Methods: Forty consecutive sections (5 pm) were prepared from
formalin-fixed, paraffin embedded left ventricular free wall samples
collected from cats with fHCM and without cardiac disease. Sections
were immunohistochemically stained for the endothelial cell marker
CD31 and digitalized. Using the HeteroGenius Medical Image Man-
ager (MIM) software, a convolutional neural network (CNN) classified
structures such as vessels, cell cytoplasm, and nuclei. The data was pro-
cessed using Visiopharm, QuPath and 3D Slicer softwares to quantify
the classified components in two and three dimensions.

Results: In the fHCM myocardium, we observed a decrease in the
number of blood vessels (mainly capillaries), yet these vessels exhib-
ited increased volume and surface area and were more widely spaced.
Myocardial nuclei were fewer, smaller in size, and had a significantly
lower volume. The overall cell volume was markedly reduced, while
the interstitial space was notably enlarged compared to the controls.
Conclusion: This 3D approach corroborates earlier 2D findings of
reduced overall cellularity and vascular density in the fHCM myo-
cardium. The increased vessel volume and surface area suggest com-
pensatory mechanisms as an attempt to offset the loss of functional
myocardial tissue, a feature that could also play a role in human HCM.
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PS-17-001

Prostatic metaplasia of the uterine cervix: histopathologic and
immunohistochemical findings in patients with gender-affirming
hysterectomies

Z. Cantiirk!, A. Bayraml, S. Bagbudar], S. Onder!, E. Yavuz!
Ystanbul Faculty of Medicine, Pathology, Istanbul, Turkey

Background & Objectives: Prostatic metaplasia in the female geni-
tal tract is a rare phenomenon, often attributed to various aetiologies
including exogenous androgen exposure. This study aimed to investi-
gate the presence of prostatic metaplasia in uterine cervical specimens
from patients undergoing hysterectomy for gender-affirming.
Methods: This retrospective study included two groups. The case
group consisted of 24 patients who underwent hysterectomy for gen-
der-affirming between 2010 and 2024. The control group comprised
17 patients who underwent hysterectomy for benign gynaecological
indications between 2018 and 2020. Cervical tissue samples from both
groups were evaluated morphologically, and immunohistochemically
using prostatic acid phosphatase (PAP) and prostate-specific antigen
(PSA) antibodies.

Results: The mean age was 32.8 years (range: 22-56) in the case group
(n=24) and 35.35 years (range: 27-39) in the control group (n=17).
The cervical tissue from the gender-affirming therapy group showed
superficial clusters of small basophilic cells, and surface prostatic meta-
plasia. Combined evaluation of PAP and PSA immunostaining revealed
positive expression in 8 patients (33.3%) in the case group, whereas no
immunoreactivity was observed in the control group samples.
Conclusion: Immunohistochemical expression of PAP and PSA in cer-
vical tissue was observed in a subset of patients with gender-affirming
who had undergone hysterectomy, with no expression detected in the
control group. These findings suggest a potential androgen-induced epi-
thelial differentiation or metaplastic transformation within mullerian-
derived tissues under long-term exogenous hormonal influence. The
absence of staining in the control group supports a correlation with
androgen exposure rather than incidental ectopic prostatic rests. Further
investigations are warranted to determine the prevalence, pathogenesis,
and diagnostic relevance of this finding.

PS-17-002

Intraoperative Pap smear, HPV testing, endocervical curettage
and histological evaluation of the cone margins as predictors of
persistent/recurrent disease after conization

K. Darecka!, N. Rakislova', M. del Pino?, A. Torné?, L. Sisuashvili',
L. Marimén', C. Marti?, S. Hoyal, M. Cuenca?, J. Bruch?, J. Ordi’,
A. Saco!

"Hospital Clinic de Barcelona, Pathology, Barcelona, Spain, 2Hospital
Clinic de Barcelona, Gynaecology, Barcelona, Spain

Background & Objectives: To evaluate the diagnostic performance
of intraoperative diagnostic tests in predicting residual or recurrent
disease after conization for high-grade squamous intraepithelial
lesions (HSIL/CIN2-3) of the uterine cervix.

Methods: A total of 666 women (mean age 39 + 10 years; range
22-74) with histologically confirmed HSIL treated by conization
were included. Immediately after the surgical procedure, an endocer-
vical sample was collected intraoperatively using a cytobrush and
preserved in PreservCyt medium (Hologic) for cytology and HR-
HPV testing (Cobas HPV, Roche). All patients also underwent
endocervical curettage (ECC), and cone margins were histologi-
cally evaluated. Patients were followed for at least 12 months. The
diagnostic accuracy of intraoperative tests—including cone margin
status, ECC, cytology, and HPV testing—was assessed for predicting
residual or recurrent disease.
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Results: Residual/recurrent disease was confirmed in 60 of 666 patients
(9%). Intraoperative HPV testing showed the highest sensitivity (85%)
with acceptable specificity (65%), with recurrence rates of 19% and
2% among HPV-positive and HPV-negative patients, respectively (p
< 0.0001). The sensitivity and specificity of the other tests were 60%
and 90% for cytology, 55% and 72% for margin evaluation, and 37%
and 95% for ECC. Adding other tests to HPV testing had minimal
benefit, with the best-performing combinations being HPV plus cytol-
ogy and HPV plus margin evaluation. These two combinations slightly
increased sensitivity, but reduced specificity (sensitivity 88%, specific-
ity 61% for HPV + cytology; sensitivity 88%, specificity 51% for HPV
+ cone margin evaluation).

Conclusion: Intraoperative HPV testing using endocervical samples
collected immediately after conization shows high diagnostic accuracy
for identifying patients at risk of residual or recurrent disease. The
addition of other tests offers minimal additional benefit. Incorporating
this approach into routine clinical practice could reduce unnecessary
diagnostic procedures and follow-up visits, optimizing post-treatment
surveillance.

PS-17-003

Genomic features associated with survival status in endometrial
endometrioid carcinoma of no specific molecular profile

Y. Cakir!, Z. Bayramoglu!

"Dokuz Eyliil University Medical School, Pathology, Izmir, Turkey

Background & Objectives: Endometrioid endometrial cancer (EEC) is
classified in The Cancer Genome Atlas (TCGA) as p53 mutant, POLE
mutant, MSI-H and no specific molecular profile (NSMP). However,
the latter group still represents a heterogeneous group of cases and
poses a challenge in terms of treatment planning and prognosis. In our
study, we aimed to further characterize the molecular features of this
group by dividing them into two groups according to survival status
using TCGA data.

Methods: Cases (n=200) with a diagnosis of endometrioid carci-
noma and mutation profile information in the Uterine Corpus Endo-
metrial Carcinoma (TCGA, Firehose Legacy) dataset were used.
Cases with p53, POLE, MLH-1, MLH-2, MSH-2, MSH-6, PMS-2
mutations and high tumour mutation burden (>10 mutations/per
megabase) were excluded. Included cases were grouped according
to survival status and compared for DNA mutations, copy number
variations (CNV), mRNA and protein expression, and DNA methyla-
tion. P and q < 0.05 were considered significant.

Results: Among the 124 patients included in the study, 111 were
alive (89.5%) while 13 were deceased (10.5%). The analysis identi-
fied 361 differentially expressed genes were detected (p and q<0.05).
In terms of protein expression, CCNB1 exhibited expression in the
ex group (p=1.196e-5, q=2.571e-3). In the comparison for DNA
methylation, one gene (OASL, p=4.039¢-5, q=0.0235) was more
highly methylated in the surviving group while two genes (GPR21,
p=5.32e-7, q=9.303e-4; ALPK3, p=9.434e-6, q=8.245e-3) were
more highly methylated in the ex group. However, no significant
difference was found in terms of mutation frequency and CNV
(p>0.095).

Conclusion: We identified various molecular alterations in EECs that
had a substantial impact on the prognosis in a molecularly heterogene-
ous group of NSMP patients. Consequently, experimental studies on
these alterations hold great promise in terms of developing predictive
markers that will affect the treatment plan of patients.

PS-17-004

Molecular determinants of invasion at the tumour-microenviron-
ment interface of low-grade serous ovarian neoplasia

A. Zhang!, R. Vallejos?, A. Zhantuyakova?, CB. Gilks?, D.
Huntsman?, D. Cochrane?
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"University of British Columbia, Pathology and Laboratory Medicine,
Vancouver, Canada, >BC Cancer, Molecular Oncology, Vancouver,
Canada, *Vancouver General Hospital, Pathology and Laboratory
Medicine, Vancouver, Canada

Background & Objectives: Low-grade serous ovarian carcinomas
(LGSCs) account for 5% of ovarian cancers and typically present
with advanced stage disease that is resistant to therapy. LGSCs are
thought to develop from serous borderline tumours, which are associ-
ated with much better outcomes. The molecular differences between
LGSCs and serous borderline tumours that drive treatment resist-
ance are poorly understood. We sought to understand the tumour and
microenvironmental differences between LGSC and serous border-
line tumour through single cell-resolution spatial transcriptomics.
Methods: We assembled a cohort of 20 LGSCs and 20 serous border-
line tumours. Tissue microarrays were constructed from areas of inva-
sive and borderline disease. Spatial transcriptomes for over 750,000
cells were performed using the 10X Genomics Xenium platform.
Results: LGSCs and serous borderline tumours show significant dif-
ferences in cell type composition, tumour cell and stromal cell phe-
notypes. Compared to serous borderline tumours, LGSCs showed
upregulation of c-MET and TGF-beta signalling and downregulation of
hormone receptor pathways. Several invasion-associated genes showed
spatially variable expression patterns with upregulation at the tumour-
stromal interface in LGSCs but not in serous borderline tumours.
Conclusion: Low-grade serous carcinomas show spatially distinct pat-
terns of tumour and stromal cell gene expression from serous border-
line tumours. These differences may be exploitable through molecu-
larly targeted therapies.

Funding: Carraresi Foundation Gynaecologic Cancer Initiative Grant

PS-17-005

Expression of PAX2, Beta-catenin and PTEN in 63 cases of atypical
polypoid adenomyoma: association with recurrence and develop-
ment of adenocarcinoma

A.E. Akin!, D. Ates', A.C. Giines’, H. Avcr®, A. Usubiitiin’
'Hacettepe University, Pathology, Ankara, Turkey, 2Hacettepe Univer-
sity, Obstetrics and Gynaecology, Ankara, Turkey, *Hacettepe Univer-
sity, Biostatistics, Ankara, Turkey

Background & Objectives: Atypical polypoid adenomyoma (APA)
is a rare lesion involved in the differential diagnosis of endometrioid
intraepithelial neoplasia (EIN) and endometrioid adenocarcinoma.
This study aims to determine whether Beta-catenin nuclear positivity
and PAX2/PTEN expression loss, which aid in EIN diagnosis, pre-
dict recurrence or adenocarcinoma development in APA and to assess
MMR protein status.

Methods: A total of 63 biopsies from 41 patients meeting the WHO
criteria for APA were included. These biopsies were classified as pre-
served or lost for PAX2, PTEN, MSH6, and PMS2, and as nuclear
or membranous for beta-catenin. Immunohistochemistry results were
statistically analysed for correlations with recurrence and development
of adenocarcinoma.

Results: The median age was 36.4 years (range: 25-63). Recurrence
occurred in 14 (34.1%) of 41 patients. The mean age of recurrent cases
(33+5.35) was lower than non-recurrent cases (38.39+8.71) (p=0.035).
Nuclear beta-catenin positivity, PAX2, and PTEN loss were more
frequent in recurrent cases (80%, 53%, 60%) but not statistically sig-
nificant (p=0.112, p>0.05, p>0.05). Similarly, nuclear beta-catenin
positivity, PAX2, and PTEN loss were more common in adenocarci-
noma cases (55.6%, 55.6%, 66.7%) but remained insignificant (p=0.62,
p>0.35, p>0.82). Only one patient had MSH6 and MSH2 loss but did
not develop adenocarcinoma or recurrence.

Conclusion: Loss of PAX2 and PTEN expression in APAs does not
predict recurrence and adenocarcinoma development. Moreover, PAX2
and PTEN expression was preserved in nearly half of the cases, their
diagnostic utility in APA is limited compared to EIN. They should also
not be used to distinguish from EIN. Additionally, it was found that,
although rare, MMR loss can occur in APA. Younger age at diagnosis
was significantly associated with recurrence.

PS-17-006

Unraveling the impact of BRCA1/2 mutations and DNA Mismatch
Repair protein expression on clinicopathological features in ovar-
ian carcinomas

G. Kurt glevik], F. Erdogan', H. Tatli Dogan', T.D. Kokenek Unal',
D. Sener Dede?, G. Ugarz, S. Sekmek?, G. Giilec Ceylan3, P. Demir?

! Ankara Bilkent City Hospital, Medical Pathology, Ankara, Turkey,
2Ankara Bilkent City Hospital, Medical Oncology, Ankara, Turkey,
3Ankara Bilkent City Hospital, Medical Genetics, Ankara, Turkey,
“Ankara Yildirim Beyazit University, Faculty of Medicine, Biostatis-
tics and Medical Informatics, Ankara, Turkey

Background & Objectives: Ovarian cancer remains the most lethal
gynaecological malignancy. This study aims to investigate the preva-
lence of BRCA1/2 mutations and deficient DNA mismatch repair
(dMMR) status in ovarian carcinoma and to evaluate their correlation
with clinicopathological parameters.

Methods: This retrospective study included 132 patients diagnosed
with ovarian carcinoma at our centre who were tested for BRCA1/2
mutations using Next-Generation Sequencing and for DNA MMR
protein (MLH1, MSH2, MSH6, and PMS2) expression via immu-
nohistochemistry. Clinicopathological and histopathological param-
eters (including solid, pseudoendometrioid, and transitional cell
carcinoma-like(SET) pattern), poly(adenosinediphosphate—ribose)
polymerase(PARP) inhibitors (PARP-i) therapy, progression-free
survival (PFS), event-free survival (EFS), and overall survival (OS)
analysis were assessed. Somatic and germline mutation detection were
compared, and the associations of BRCA1/2 mutations and dMMR
status with clinical outcomes were analysed.

Results: Somatic BRCA1/2 mutations were detected in 25.7% of
cases, germline mutations in 20.9%, and overall (somatic or ger-
mline) mutations in 28%. Somatic mutations were detected in 8 cases
without corresponding germline mutations, whereas 3 of the 5 cases
deemed non-effective by somatic testing carried germline muta-
tions. The concordance rate between somatic and germline testing
was 87.6%. BRCA1/2 mutations were associated with significantly
longer OS. Among patients treated with PARP-i, 71% had no recur-
rence, and the mean PFS was 21 months. OS was significantly longer
in the PARP-i group(p=0.005), whereas the difference in EFS was not
statistically significant(p=0.473). The SET pattern was observed in
17.4% of cases, with a statistically significant association to BRCA1/2
mutations(p=0.010). AIMMR was observed in 7.6% of cases, without
any statistically significant impact on clinical outcomes.

Conclusion: BRCA1/2 and dMMR status are critical for treatment
strategies in ovarian cancer. Somatic or germline BRCA1/2 muta-
tions, particularly when treated with PARP-i, lead to improved survival
outcomes. Additionally, recognizing the presence of the SET pattern
morphologically may provide insight into BRCA1/2 mutation status,
potentially guiding prognosis and treatment decisions.

PS-17-007

Sex Cord Stromal Tumours of the ovary, a 24 years clinicopatho-
logical study in Farhat Hached University Hospital of Sousse.
About 50 cases

D. Chiba', I. Bannour?, C. Rjibaz, B. Bannour?, A. Benabdelkader?,
B. Sriha®, M. Mokni®
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Background & Objectives: Malignant SEX CORD STROMAL
TUMORS OF THE OVARY (SCSTs) are a group of rare neo-
plasms. The importance of investigating these neoplasms stems from
their rarity and heterogeneity and their limited data and treatment
recommendations.

Purpose of the study: Characterize these rare tumours by analysing
epidemiological features, clinical and paraclinical features, histological
characteristics, treatment modalities, and survival rates. Identify the
factors associated with the prognosis of these tumours and propose a
management diagram tailored to the Tunisian context.

Methods: This was a descriptive and analytical monocentric observa-
tional study concerning female patients who were treated for SCSTs of
the ovary, in the Department of Gynaecology-Obstetrics, at the Farhat
Hached University Hospital from January 1999 to December 2023. The
clinical, radiological and histological data were collected via patients’
files and from the Centre cancer registry.

Results: A total of 50 patients were eligible for this study. The inci-
dence of SCSTs was 0.1 per 100 000 per year. The mean age at
diagnosis was 48,46 + 19.92 years with extremes ranging from 6
to 86 years. The distribution differed by histological type. SLCTs
occurring more frequently in the third decade of life while adult
GCTs occurred mostly in the 6™ and 5 decades of life. Ultrasound
revealed a tumour in 97.90% of cases. Histologically, the mean
tumour size was 13.20 cm. The most common histological subtype
was Granulosa Cell tumours (GCTs) which account for 74% of cases
and are divided into Adult Granulosa Cell tumours (AGCTs) (68%)
and Juvenile Granulosa Cell tumours (JGCTs) (6%), the second
ranked subtype was the Sertoli-Leydig cell tumour (SLCT) account-
ing for 26% of patients.

Conclusion: Malignant SCSTs, are rare tumours comprising different
entities, the most common being GCTs and SLCTs. additional research
is needed to establish a clear protocol for treatment especially in case
of recurrence.

PS-17-008

Clinicopathological and molecular features of mesonephric-like
adenocarcinoma of the ovary: a small series

C. Alves', J. Pires?, S. Lérias®, E. Ussene?, M. Chorao’, J. Ferreira'?,
E. Oliva®’, A. Félix!
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boa, Portugal, *Hospital Egas Moniz, Servico de Anatomia Patoldgica,
Lisboa, Portugal, Massachusetts General Hospital, Department of
Pathology, Boston, USA, THarvard Medical School, Boston, USA

Background & Objectives: Mesonephric-like adenocarcinoma
(MLA) is a rare ovarian tumour, and the correct diagnosis requires
an extended immunohistochemical and molecular characterization.
We evaluated the clinicopathological and molecular parameters of
a small series of MLAs.

Methods: Four MLA cases were retrieved from our archives. Clin-
icopathological data was reviewed. H&E slides, immunohistochem-
istry (ER, PR, p53, PAXS8, GATA3, TTF1, WT1) and Idylla TM
Mutation Assay evaluation for KRAS/NRAS/BRAF were evaluated.
Results: Patients’ median age was 67.5 years (53-94). Three patients
had total hysterectomy with bilateral adnexectomy and omentectomy
(3 pts), and unilateral adnexectomy (1 pts). All had complete cytore-
duction. One patient had adjuvant chemotherapy. FIGO stage distri-
bution was IA, IC1, IC2 and IIIB. Morphologically several patterns

@ Springer

were identified: glandular (n=4), solid (n=2), cystic (n=2), papil-
lary (n=1) and cords (n=1), and cells were predominantly atypical
with elevated mitotic activity and pale chromatin. In three cases
we detected admixture of different areas (mixed tumours), namely
benign/borderline mucinous component, endometrioid carcinoma
with focal transformation into carcinosarcoma and carcinosarcoma
with chondroid differentiation associated with MLA. Additionally,
adnexal endometriosis was found in two cases, and no mesonephric
remnants were identified. The immunohistochemistry profile was:
ER and PR - (n=4); p53+ve, wild-type (n=4); PAX-8+ve (n=4).
GATA3+ve (n=3); TTF1+ve (n=4); WT1-ve (n=4). The molecular
evaluation detected KRAS mutation[35G>A p.(Gly12Asp)] (n=3)
and NRAS mutation [182A>G p.(GIn61Arg)] (n=1). The median
follow up was 11 months (3,9 — 34,8). All patients are alive, two of
them with clinical evidence of early disease relapse after primary
treatment (stage IC1 and IIIB).

Conclusion: Our series confirms, despite the limited follow-up data,
that MLAS are aggressive tumours, even in early stages of disease. The
immunohistochemical profile and presence of other mullerian-derived
components, in this series, support a mullerian origin of these tumours,
with frequent KRAS mutations.

PS-17-009

HER?2 assessment in endometrial serous carcinoma: comparative
evaluation of scoring systems and diagnostic concordance in a mul-
ticentre Italian cohort

A. d’Amati'?, A. Santoro', G. Mastrosimini®, F. Addante', G.
Scaglionel, N. Dalessandris’, A. Pesci®, G.F. Zannoni'

! Anatomic Pathology Unit, Fondazione Policlinico Universitario "A.
Gemelli" IRCCS, Universita Cattolica S. Cuore, Rome, Italy, 2PhD
Programme in Applied Neuroscience, Department of Translational
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Background & Objectives: Endometrial serous carcinoma (ESC) is
a highly aggressive subtype of endometrial cancer, often diagnosed
at advanced stages and associated with poor prognosis. A subset of
ESCs (~15%) shows HER?2 overexpression and/or ERBB2amplifica-
tion, which may benefit from targeted anti-HER2 therapy. However,
HER?2 testing remains non-standardized in ESC. This study aimed
to compare ASCO/CAP 2007, ASCO/CAP 2018, and an ESC-spe-
cific scoring system in terms of diagnostic concordance and clinical
utility.

Methods: We retrospectively analysed 113 hysterectomy specimens
diagnosed as ESC, mixed carcinoma with serous component, or car-
cinosarcoma, collected from two Italian institutions. HER2 immu-
nohistochemistry (clone 4B5) was performed and scored accord-
ing to all three systems. Equivocal and discordant cases underwent
dual-colour dual-hapten brightfield in situ hybridization (DDISH) for
ERBB2. Statistical analyses included kappa concordance and associa-
tion with clinicopathological variables.

Results: HER2 positivity IHC 3+ and/or ERBB2 amplification) was
detected in 17/113 cases (15%). ASCO/CAP 2018 identified the high-
est number of HER2-positive cases (13 scored as 3+), demonstrating
greater sensitivity compared to ASCO/CAP 2007 and the ESC-specific
system, which each identified 10 cases as 3+. Four cases showed scor-
ing discordance, with ASCO/CAP 2018 correctly classifying them as
HER2-positive based on ISH results. Overall concordance was excel-
lent between ASCO/CAP 2007 and the ESC system (x = 0.98), and
moderate between ASCO/CAP 2018 and the other two (k = 0.71).
HER?2 positivity correlated significantly with age >70 years (p =
0.016). HER?2 intratumoral heterogeneity was present in 12% of cases.
Conclusion: ASCO/CAP 2018 guidelines demonstrated superior
sensitivity in identifying HER2-positive ESCs, potentially expanding
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therapeutic eligibility. However, the ESC-specific and ASCO/CAP
2007 systems remain more conservative and closely aligned with
prior clinical trial data. A harmonized, ESC-adapted scoring strategy
is essential to optimize HER?2 testing and ensure accurate patient selec-
tion for targeted therapy.

PS-17-010

Endometriosis-associated ovarian carcinomas: histotypes and
molecular profiling

C. Ravaioli’?, D. De Biase>*, G. Tallini>>, T. Maloberti’, A.
Costantini!, A. De Gaetano®, M. Grillini!, A. De Leo’”

!Pathology Unit, IRCCS Azienda Ospedaliero Universitaria di Bolo-
gna, Bologna, Italy, Department of Biomedical and Neuromotor
Sciences (DIBINEM), University of Bologna, Bologna, Italy, 3Solid
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Pharmacy and Biotechnology (FaBit), University of Bologna, Bologna,
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Background & Objectives: The Cancer Genome Atlas (TCGA)
classifies endometrial carcinoma into four molecular subgroups:
POLE (ultramutated), mismatch repair-deficient (MMRd, hypermu-
tated), TP53-mutated (copy-number-high), and no specific molec-
ular profile (NSMP, copy-number-low). While some studies have
analysed the distribution of molecular subtypes in specific ovarian
carcinoma histotypes, data on endometriosis-associated ovarian car-
cinomas (EAOCs) remain limited.

Methods: We examined a series of 39 consecutive ovarian carci-
nomas (OCs) arising in the context of endometriosis. Two patholo-
gists independently reviewed all cases based on morphology and an
immunohistochemical panel. IHC and next-generation sequencing
(NGS) were used to assign surrogate molecular subtypes: POLE-
mutated (POLE), mismatch repair-deficient (MMRd), TP53-mutated
(p53abn), and NSMP. Clinical data, including age at diagnosis, FIGO
stage, and follow-up, were collected.

Results: Our cohort included 20 (51.3%) low-grade endometrioid
adenocarcinomas, 7 (18%) high-grade endometrioid adenocarcino-
mas, 8 (20.5%) clear cell carcinomas, and 4 (10.2%) mesonephric-
like adenocarcinomas. Molecular classification identified 3 (7,7%)
POLE OCs, 5 (12,8%) p53 abn, 2 (5,1%) MMRd, and 29 (74,4%)
NSMP. The mean age at diagnosis was 56 years (range: 31-79). FIGO
stage ranged from IA to IIIC, with the majority of cases classified as
stage I (19 cases), stage II (13 cases), and stage III (7 cases). During
a follow-up period ranging from 6 to 120 months, recurrence was
observed in 8 cases, with 2 disease-related deaths. All recurrent cases
belonged to the NSMP molecular subgroup, except for one case in
the p53-mutated subgroup. Histologically, recurrent cases included 3
clear cell carcinomas, 2 mesonephric-like adenocarcinomas, 1 high-
grade endometrioid adenocarcinoma, and 2 low-grade endometrioid
adenocarcinomas with advanced-stage disease at diagnosis.
Conclusion: Endometriosis-associated OCs exhibit a higher preva-
lence of the NSMP molecular subtype compared to their endometrial
counterparts, with low-grade endometrioid adenocarcinoma being the
most represented histotype. Among NSMP tumours, FIGO stage at
diagnosis and histotype remain the most reliable parameters for prog-
nostic stratification.
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PD-L1 expression in high-grade serous ovarian carcinoma is
associated to specific types of lymphocytic infiltrate and tumour
segments
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Jurjevic4, T. Janjicl, M. Jovic®, R. Jankovic?
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Background & Objectives: Research on ovarian cancer predomi-
nantly focuses on high-grade serous ovarian cancer (HGSOC).
Patients with this aggressive form of ovarian cancer often exhibit
resistance to therapy and have a generally poor prognosis. HGSOC
suppresses the host’s immune response by activating checkpoint
mechanisms, such as programmed death protein 1 (PD-1) and its
ligand, programmed death-ligand 1 (PD-L1). This interaction ren-
ders tumour cells resistant to effector lymphocytes. The infiltration
of lymphocytes plays a crucial role in regulating PD-L1 expression.
Methods: This study involved 91 patients with HGSOC. Immuno-
histochemical analysis was conducted using the tissue microarray
(TMA) technique, with correlations made between carcinoma seg-
ments and the localization of lymphocytic infiltrates. PD-L1 expres-
sion was scored as follows: negative (0), with no positive cells or
only a single positive cell (<1%); low (1+), with fewer than 10%
positive cells; moderate (2+), with 10-50% positive cells; and strong
(34), with more than 50% positive cells. The lymphocytic infiltrate
was assessed on whole slides prior to TMA construction, compar-
ing central and peripheral tumour regions, and its localization was
correlated with PD-L1 expression on tumour cells.

Results: High levels of PD-L1 expression were more commonly
found in the invasive regions of the tumour compared to the central
parts (p<0.001). No significant correlation was observed between the
peritumoral lymphocytic infiltrate and PD-L1 expression, regardless
of the tumour segment. In contrast, intratumoral lymphocytic infiltra-
tion was more frequent (84.3%) in the central tumour regions and
was associated with higher PD-L1 expression (p=0.003).
Conclusion: The most prominent PD-L1 expression was observed
in the invasive regions of HGSOC. Only the central tumour regions
showed significant PD-L1 expression associated with notable intra-
tumoral lymphocytic infiltration. Our findings support the hypothesis
that PD-L1 inhibitors could offer an effective therapeutic strategy for
aggressive ovarian cancers like HGSOC, particularly in cases with
prominent intratumoral lymphocytic infiltration.

PS-17-012

Utility of HOXB13 in differential diagnosis of female genital tract
lesions with putative prostatic differentiation
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and General University Hospital in Prague, Department of Pathology,
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sity, University Hospital Kralovské Vinohrady, Department of Pathol-
ogy, Prague, Czech Republic, SThird Faculty of Medicine, Charles
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Background & Objectives: Female genital tract lesions with puta-
tive prostatic differentiation include tubulosquamous polyps (TSP),
ectopic prostatic tissue (EPT), and adenoid basal cell carcinoma
(ABC). HOXB13 is a transcription factor highly specific for the pros-
tate, however its diagnostic utility in gynaecologic pathology has not
been studied.
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Methods: The cohort of 13 TSPs, 6 EPTs, 13 ABCs, and 8 adenoid
basal hyperplasias (ABHs) was analysed for expression of prostatic
markers HOXB13 and NKX3.1. Additional 18 HSILs, 10 squamous
cell carcinomas (SCCs), 11 endocervical adenocarcinomas (EACs),
and 5 poorly differentiated endometrial endometrioid carcinomas (ECs)
were studied with HOXB13 and p16. The results were recorded as
immunoreactive score (IRS).

Results: In benign lesions (TSPs, EPTs), HOXB13 and NKX3.1 was
positive in 100% and 89.4%, respectively. No expression of HOXB13,
NKX3.1, and p16 was observed in ABHs. In contrast, all ABCs showed
diffuse p16 positivity. NKX3.1 was positive in 76.9% of ABCs (median
IRS 2), while HOXB13 was positive in 100% ABCs (median IRS 8)
and the extent of positivity differed significantly (p=0.0004). NKX3.1
stained preferentially glandular structures but not basaloid cells in
majority of the cases. HOXB13 was regularly observed in basal zone
of normal ectocervical epithelium and in a subset of HSILs (44.4%
of all HSILs and in 87.5% of HSILs associated with ABC). HOXB13
was positive in 2 EACs and in 2 G3 EC (IRS<2 in all 4 cases). Thus,
any HOXB 13 positivity in invasive carcinoma was 100% sensitive and
84.6% specific for the diagnosis of ABC. In contrast, NKX3.1 was only
76.9% sensitive for the diagnosis of ABC.

Conclusion: HOXB13 is a more robust and sensitive marker of ABC.
All studied ABHs lacked pl16 immunoreactivity as well as prostatic
markers and this further support its unrelatedness to ABC.

PS-17-013

MTAP deficiency: a novel potential predictive marker in high-
grade and undifferentiated uterine sarcomas
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Struzinsk4!, M. Kendall Bartéi!, P. Dundr!

"First Faculty of Medicine Charles University and General University
Hospital in Prague, Institute of Pathology, Prague, Czech Republic
Background & Objectives: Uterine sarcomas, including high-grade
endometrial stromal sarcoma (HG-ESS) and undifferentiated uter-
ine sarcoma (UUS), are aggressive tumours with limited treatment
options. Methylthioadenosine phosphorylase (MTAP) deficiency, fre-
quently associated with 9p21 deletions (CDKN2A/B), may serve as a
predictive marker for targeted therapy or antifolate therapy in various
cancers. In this study, we analysed MTAP at the DNA and protein
levels in HG-ESS and UUS to identify potential therapeutic targets.
Methods: A cohort comprising 57 HG-ESS, 3 low-grade ESS with
HG transformation, and 41 UUS underwent next-generation sequenc-
ing (NGS) using a DNA-targeted panel, which included MTAP,
CDKN2A/B. Copy number variation (CNV) analysis focused on the
MTAP, CDKN2A/B genes. Immunohistochemistry (IHC) was per-
formed using the MTAP antibody clone RBT-MTAP (Bio SB).
Results: Homozygous deletion of the MTAP gene was observed in
2/41 (5%) UUS, 1/3 low-grade ESS with HG transformation, and
8/57 (14%) HG-ESS. Co-deletions of CDKN2A and CDKN2B were
found in 9 of 11 MTAP-deleted tumours. The remaining two MTAP-
deleted tumours exhibited either deletion of CDKN2A exon 1 or
complete deletion of CDKN2A with intact CDKN2B. CNV analysis
strongly correlated with IHC results. All MTAP-deleted samples had
H-scores of 0 (except one), indicating no MTAP protein expression.
MTAP non-deleted samples had a median IHC H-score of 160 (range
30-300, IQR=100-200).

Conclusion: We observed that 11% of HG-ESS/UUS tumours harbour
MTAP deletion, providing the first comprehensive characterization of
its frequency and occurrence in these rare, aggressive gynaecologi-
cal tumour types. Our study suggests potential treatment strategies for
MTAP-deficient tumours, including PRMTS5 and MAT?2A inhibition, as
well as antifolate therapy. We demonstrated high concordance between
MTAP IHC and CNV analysis. Further clinical validation is necessary
to assess the therapeutic relevance of these approaches.
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biopsy or hysterectomy material?
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Background & Objectives: HER2 is an important prognostic and
therapeutic target in uterine serous carcinoma. Our aim was to deter-
mine our HER?2 rate in endometrial biopsy and hysterectomy materi-
als in patients with uterine serous carcinoma and to determine the
effect of sample differences on the results.

Methods: Endometrial biopsy and hysterectomy materials of 35
patients diagnosed with uterine serous carcinoma between 2021 and
2024 were included in the study. HER2 positivity by IHC and CISH
was determined according to ASCO/CAP version 1.2.0.0 HER2
guidelines.

Results: In our biopsy materials, 5 of our 35 patients showed +3
reaction with immunohistochemical HER2. In 3 patients, +2 reaction
with HER2 was observed and 2 of these patients were HER?2 positive
and 1 was negative by CISH method. HER2 positivity was seen in
7 of 35 patients in total. In hysterectomy material, 7 of 35 patients
had +3 reaction with immunohistochemical HER2. In 4 patients,
+2 reaction with HER2 was observed and 2 of these patients were
HER?2 positive and 2 of them were negative by CISH method. HER2
positivity was seen in 8 of 35 patients in total. When compared to
both groups, 2 patients who were negative in biopsy material were
HER?2 positive in resection material.

Conclusion: There are no standardised protocols for the selection of
the optimum sample type or algorithm for HER?2 testing in endometrial
serous carcinomas. We compared HER2 immunohistochemical scores,
heterogeneity of HER2 expression, CISH results, and overall HER2
status between the 2 sample types. As a result, we actually found high
concordance between biopsy materials and histrectomy materials.

PS-17-015

Riluzole inhibits ovarian cancer cell migration by altering extra-
cellular matrix structure
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Background & Objectives: The glutamate release inhibitor riluzole
has been shown to slow the progression of amyotrophic lateral scle-
rosis, a rapidly progressive neurodegenerative condition. However,
recent studies suggested that riluzole may also possess antitumor
properties, but its effects on ovarian cancer remain unexplored.
Methods: The ovarian cancer cell lines OVCARS and OVCARS were
treated with different concentrations of riluzole (10-1000 pM) for
48 hours. MTT and wound healing assays were performed to assess
the effects of riluzole on cell viability and migration, respectively.
Additionally, bulk RNA-Sequencing was performed in order to ana-
lyse the impact of riluzole on ovarian cancer cells transcriptome.
Results: Riluzole treatment (10—1000 pM) for 48 hours had no sig-
nificant effect on cell viability in either OVCARS or OVCARS cells.
Conversely, wound healing assays demonstrated a significant reduc-
tion in cell migration following riluzole treatment at 10 and 50 pM
(p < 0.05). Migration rates of both cell lines decreased by more than
30% when compared to the untreated control groups. Transcriptomic
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analysis revealed that riluzole significantly altered the expression of
genes involved in extracellular matrix organization and structural
integrity, suggesting a potential mechanism underlying its antimi-
gratory effects.

Conclusion: Our preliminary findings indicated that riluzole has no
effect on cell viability but can significantly slow migration capacity
in both cell lines, probably through the modulation of extracellular
matrix. These results suggest that riluzole may interfere with key path-
ways involved in tumour cell motility, offering new perspectives on its
potential as an antimetastatic drug. However, a more extended research
is required to further investigate the molecular targets of riluzole and
its underlying antitumor mechanisms in ovarian cancer.
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Survival comparison analysis between Endocervical adenocarci-
noma and Squamous cell carcinoma cervix with a special focus
on HPYV status
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Background & Objectives: Squamous cell carcinoma (SCC) accounts
for 75% of all cervical cancers (CC), while endocervical adenocarci-
noma (EAC) represents about 25%. Based on Human papillomavirus
(HPV) status, WHO 2020 has classified both tumour types into HPV-
associated (HPVA) and HPV-independent (HPVI). Our study examines
the impact of HPV status and patient-specific characteristics on overall
survival (OS) and recurrence-free survival (RFS) for SCC and EAC.
Methods: This multi-continental retrospective study analysed clinico-
pathologic data of 634 patients with microscopically confirmed CC (only
SCC and EAC histology) across Asia, Europe, and North America. HPV
status was determined using PCR or ISH for HR- and LR-HPV, using
same platform. Descriptive analysis and Cox regression models produced.
Results: 533 (84.1%) patients were HPVA and 101 (15.9%) HPVL.
412 had SCC morphology (88.1%: HPVA; 11.9%: HPVI) and 222
had EAC differentiation (76.6%: HPVA; 23.4%: HPVI). Compared
to EAC, patients with SCC were older (median age: 51 vs. 45 years;
P < 0.001), had higher HPV ISH+ status (88.1% vs. 76.6%; P <
0.001), and higher rates of lymph-vascular invasion (LVI; 64.8% vs.
56.8%; P = 0.004). However, patients with EAC had higher metasta-
sis rates in pelvic organs (13.5% vs. 2.4%; P < 0.001). In univariable
analysis, patients with HPVI status; SCC; higher stage; older age;
LVI+; regional/remote lymph node metastasis (RLNM); adjuvant
treatment (AT) had worse OS or RFS than those with HPVA status;
EAC; lower stage; young age; without LVI, RLNM, and AT (all P
< 0.007). European patients had worse OS than North American
patients; those with higher grade had worse RFS than lower grade
(all p<0.05). In multivariable analysis, age, stage, LVI, and tumour
type remained significant for OS, while tumour grade, LVI, and HPV
status remained significant for RFS.

Conclusion: Study highlights significance of tumour type and HPV
status in determining CC survival, underscoring need for personalized
treatment strategies.
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Mismatch Repair Protein Status in Tubo-Ovarian High Grade
Serous Carcinoma
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Background & Objectives: Testing of tumour biomarkers is rapidly
evolving with expanding therapeutic indications. In ovarian carci-
noma, Mismatch Repair Protein (MMR) immunohistochemistry
(IHC) has mainly been performed to screen for Lynch Syndrome (LS)
in non-high-grade serous carcinoma (HGSC) and, more recently, to
select patients with advanced/metastatic disease for immunotherapy.
This study assessed the prevalence of MMR deficiency (MMRA) in
Tubo-ovarian HGSC (T-O HGSC) by IHC.

Methods: MMR status was assessed in full sections from sequential
routine 33 T-O HGSCs from 2024 and a tissue microarray (TMA) of
416 T-O HGSCs (2000-2013) that had at least a cystectomy. Gynae-
cologic pathologists determined histologic typing and MMR THC
status. Cases with non-HGSC histology or prior/synchronous endo-
metrial carcinoma were excluded. Cases with MMRd or equivocal
TMA results were retested on full section. Stromal cell immunore-
activity was confirmed for adequacy. P53 was defined as abnormal
(overexpressed (OE), null or cytoplasmic) or normal. ER and PR
were considered positive if moderate to strong nuclear staining was
present in >1% of tumour cells.

Results: Among 449 T-O HGSC patients, all 4 MMR proteins were
intact in 32/33 routine cases and 412/413 TMA cases, totalling
444/446 (99.5%). PMS2 loss with intact MLH1/MSH2/MSH6 was
detected in two cases. In these MMRd patients, hysterectomy and
bilateral salpingo-oophorectomy revealed benign endometrium and
no in situ carcinoma in fallopian tubes. P53 was abnormal/normal/
NA in 424 (94.4%)/19 (4.2%)/6 (1.3%) cases. ER was positive/nega-
tive/NA in 389(86.7%)/51 (11.3%)/9 (2.0%). PR was positive/nega-
tive/NA in 125 (27.8%)/303 (67.5%)/21 (4.7%) cases.

Conclusion: MMR loss is rare (0.5%) in T-O HGSC that may repre-
sent sporadic T-O HGSC in LS patients. In health systems with finite
operational budgets, MMR THC may need to be reserved for patients
with family or personal history suspicious of LS. Other biomarkers,
such as tumour mutational burden, may be more appropriate to guide
immunotherapy selection.
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Age-related alterations in inflammaging markers in the endome-
trial cell cultures
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Background & Objectives: The concept of "inflammaging," intro-
duced by C. Franceschi in 2014, describes a chronic, low-grade inflam-
matory state that drives systemic aging. Chronic uterine inflammation
promotes endometriosis and reduces fertility. The aim of the study is
to identify new markers of inflammaging and compare the expression
of these markers in the endometrium of women according to reproduc-
tive age.

Methods: Endometrial tissue samples were collected via pipelle biopsy
during the secretory phase of the menstrual cycle and divided into two
age groups: Group 1 (under 35 years, n=10) and Group 2 (over 35
years, n=10), each group was subdivided to control and inflammaging.
Cell cultures were isolated using a standard protocol developed in our
laboratory. UV-C at 254 nm was used to modulate genotoxic stress.
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Results: Under genotoxic stress, IL-8 levels significantly increased in
both young and older reproductive age groups compared to controls:
9-fold higher in women under 35 and 13-fold higher in women over
35. When modelling inflammaging increase in IL-1a expression was
observed in both age groups compared to the control. IL-6 expression
was higher in the inflammaging group compared to controls, but no
significant differences were found between two age groups.

In the control group, SIRT-1 expression was significantly lower in
the older reproductive age group compared to those under 35. Under
genotoxic stress, SIRT-1 expression decreased significantly in both age
groups (3.8-fold and 4.0-fold, respectively). Similarly, SIRT-6 expres-
sion decreased significantly with age in both control and stress-exposed
groups.

Conclusion: The study revealed, for the first time, that levels of IL-8,
SIRT1, and SIRT6 in endometrial cell cultures significantly decrease
with the transition from young to older reproductive age. At the same
time, the expression of IL-1a increased significantly with the age. The
IL-6 levels in the endometrium did not depend from the age.
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The potential prognostic value of TROP2 and FOXC1 expression
in uterine leiomyosarcomas: a study of 57 cases
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Background & Objectives: Uterine leiomyosarcomas (uULMS) are
malignant mesenchymal neoplasms which portend a poor prognosis
with available treatments and a search for targetable therapy contin-
ues. Human trophoblast cell-surface marker (TROP2) has demonstrated
increased expression and has been reported as an independent marker
of poor survival in various cancers. Forkhead box C1 (FOXC1) is a
transcription factor which has shown involvement in tumorigenesis in
multiple neoplasms. To our knowledge, TROP2 and FOXC1 expression
in uLMS has not yet been investigated.

Methods: The expression of TROP2 and FOXC1 was evaluated by
immunohistochemistry in 57 uLMS. The reactivity of both markers was
calculated as H-score = (1+ staining x % cells) + (2 + staining x % cells)
+(3 + staining x % of cells) ranging from 1-300. Overall survival (OS)
curves were obtained using the Kaplan-Meier method and comparisons
were made with the log-rank test. Statistical significance was assumed at
p < 0.05. Analysis was performed using IBM SPSS Statistics 29.0.2.0.
Results: TROP2 positivity was seen in 19% (11/57) of uLMS. The
H-score ranged from 15 to 300 (mean: 130). FOXCI1 reactivity was
identified in 21% of cases (12/57). The H-score ranged from 10 to
230 (mean: 78). The mean survival times for TROP2-positive and
FOXC1-positive tumours were lower than tumours that were negative
for these markers (64.0 versus 103.5 months; 72.7 versus 109 months,
respectively). The differences in OS were not statistically significant
for expression of either marker (TROP2 p=0.862; FOXC1 p=0.515).
Conclusion: Although significant changes in OS with expression
of TROP2 and FOXC1 were not identified, the average survival was
shorter in TROP2 and FOXC1-positive tumours compared with nega-
tive cases in our small study. In light of recent trials of targeted therapy
for TROP2 and FOXC1 in breast, gastrointestinal, and other cancers,
further investigating the expression of these markers in uLMS would
be beneficial.
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Placental pathology in maternal diabetes mellitus according to
Amsterdam classification
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Background & Objectives: Gestational diabetes mellitus (GDM) is
associated with increased risks of serious adverse outcomes: congenital
anomaly, stillbirth, neonatal death, preterm delivery, large for gesta-
tional age infants and neonatal intensive care unit admission. Diabetes
developing in early pregnancy affects mainly the structure of the pla-
centa while its onset in late pregnancy disturbances mainly placental
function. The aim of this study was the analysis of placental abnormali-
ties in pregnant women with GDM and their association with the state
of the foetus at birth.

Methods: 124 pregnant women with confirmed GDM and 80 non-
diabetic patients were included in the study. Patients with preexist-
ing diabetes and those with associated pathologic conditions (such as
hypertension, autoimmunologic diseases) were excluded. Clinical data
were obtained from medical files. Placenta was collected at the time of
delivery. Macroscopic examination, sampling and microscopic exami-
nation were conducted according to guidelines of Amsterdam Placental
Workshop Group Consensus.

Results: In both GDM groups majority of gestational diabetes was
diagnosed in the second pregnancy. Most deliveries were in the third
trimester. Gross findings included: increased placental weight, abnor-
mal umbilical cord insertion and increased coiling. Foetal vascular
malperfusions (FVM) dominated among microscopic findings being
statistically significant. Impaired villous maturation: delayed villous
maturation and distal villous hypoplasia were present.

Conclusion: Several abnormalities are reported in association with
FVM, and these include a variety of foetal/neonatal pathologies. As
FMV are reported in GDM, pathologic examination of the placenta by
experienced histopathologist may direct the further management of
the baby and mother.

PS-17-021

Detection of POLE mutations in endometrial carcinomas: bridging
histopathology and deep learning algorithms

F. Alberto!, F. Aguirre Neira!, V. Escobedo Rodriguez', A. Reques
Llanos', S. Garcia Hernandez', R. Carreras Salas', D. Zamora Atenza',
J.C. Ferreres Pifias!, I. Costa Trachsel'

"Hospital Universitari Parc Tauli, Institut d’Investigacié i Innovaci6
Parc Tauli (I3PT), Universitat Autonoma de Barcelona, Pathology,
Sabadell, Spain

Background & Objectives: Analysis of POLE mutations in endome-
trial carcinomas(ECs) is cost-limiting and not available worldwide.
We have characterized histopathological features of the molecular
classes of EC(POLEmut, MMRd, p53abn and NSMP), and performed
a proof-of-concept analysis using deep learning(DL) classifier models
to identify POLE mutation status from H&E images.

Methods: Anonymized whole H&E slides from 119 ECs of our insti-
tution, molecularly classified (51/42,86% NSMP, 34/28,57% MMRd,
23/19,33% p53abn, 11/9,24% POLEmut), were reviewed (glandular
outlines, solid areas, squamous differentiation, atypia, giant cells,
intratumoral lymphocytes, MELF, necrosis, lymphovascular invasion
(ILV), atypical mitosis and aberrant differentiation) with histological
diagnosis and molecular class prediction. Concurrently, we took pic-
tures (20x) from a balanced distribution of 20 ECs per class (adding
POLEmut from the public database) and created a dataset for POLEmut
and POLEwt (wild type), applying supervised transfer learning using
two DL free platforms (Google’s Teachable Machine(TM) and Apple’s
Create ML(CML).

Results: Molecular groups exhibited histopathological het-
erogeneity, with significant distribution (p<0,05) for glands
with smooth (96%NSMP/43%p53abn) or irregular outlines
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(65%p53abn/24%NSMP), marked atypia (70%p53abn/16%NSMP),
giant cells (57%p53abn/4%NSMP), necrosis (52%p53abn/8% NSMP),
ILV (70%p53abn/27%NSMP), mitosis (70%p53abn/8%NSMP) and
aberrant differentiation (27%POLEmut/2%NSMP/9%p53abn). The
right histological diagnosis was reached in 82%, higher in p53abn
(87%) and lower in POLEmut (73%). The molecular prediction was
50%, higher in p53abn (83%) and lower in POLEmut (18%) and MMRd
(26%). Regarding DL platforms, TM achieved an overall accuracy of
0,95 (0,98 for POLEmut and 0,93 for POLEwt), with less than 10% of
misclassifications. CML displayed less overall accuracy 0,88 (POL-
Emut:0.82 and POLEwt: 0,90) but several advantages such as ability
to explore the misclassified images or many adjustable parameters.
Conclusion: ECs present histopathological features allowing a sub-
type diagnosis but insufficient to accurately predict molecular class.
However, DL models exhibit potential usefulness and viability for
POLEmut detection on H&E images that could serve as a selection
approach for molecular analysis.

PS-17-022

Vulvar Squamous Cell Carcinomas (VSCC) with both immunohis-
tochemical p16-overexpression and aberrant p53 immunostaining
""Double-Positive'' tumours molecularly belongs to HPV-independ-
ent 7P53-mutated molecular subtype

L.-C. Prof. Horn'!, B. Gilks?, G.G.R. Hiller!, M. Stiller!, L. Hoang?,
A K. Hoehn'

Yniversity Hospital of Leipzig, Institute of Pathology, Leipzig, Ger-
many, >Vancouver General Hospital, Department of Pathology, Van-
couver, Canada, >Vancouver General Hospital, University of British
Columbia, Department of Pathology, Vancouver, Canada

Background & Objectives: There is increasing impact of molecu-
lar subclassification of vulvar squamous cell carcinomas (VSCC).
The molecular approach subclassifies VSCC into tumours that arise
secondary to high-risk human papillomavirus infection (HPV-asso-
ciated, or HPVA) and those that arise independent of HPV (HPVI),
defining three molecular subtypes of VSCC (HPVa, HPVi p53 abnor-
mal, and HPVi p53 wild type). In the majority of cases, molecular
subtyping belongs on immunohistochemical staining for p16 and p53
using pattern based analysis of staining results. VSCC representing
both pl6-overexpression and p53-aberrant staining cannot classified
into molecular subtypes by immunohistochemistry alone.
Methods: Histopathological and immunohistochemical evaluation
(pl6, p53) as well as mutational analysis by next generation sequenc-
ing performed on HPV high-risk DNA negative (HPVI) VSCC.
Results: Seven cases were available with a mean age of 72.6 years
of age (range 43 to 8 years). All cases represented block-like over-
expression for p16 as well as aberrant p53-immunoepression (para-
basal/diffuse overexpression, null staining, aberrant cytoplasmatic)
within the keratinising and non-keratinising invasive tumour cell
nests. All tumours were negative for HPV-DNA and showed patho-
genic TP53-mutation on NGS-analysis. Two cases represented addi-
tional pathogenic mutation of PIK3CA.

Conclusion: VSCC representing both pl16-overexpression and aberrant
(mutation type) pS3-immunostaining cannot be classified by immu-
nohistochemistry alone. Mutational analysis represent 7P53-mutation
indicating that immunohistochemical "double-positive" VSCC belongs
to HPVI-VSCC, p53 abnormal subtype.

PS-17-023

Correlation of DICER1 immunohistochemistry and mutational
status in a large cohort of ovarian sex cord-stromal tumours

A. Safanda', N. Hajkova!, Q.H. Bui', M. Flidrovd', M. Kendall
Bartd!, R. Jak§a!, P. Dundr!, K. Némejcova!

Unstitute of Pathology, First Faculty of Medicine, Charles University
and General University Hospital in Prague, Prague, Czech Republic

Background & Objectives: DICER] is an essential gene involved
in microRNA processing via RNA interference, and its mutations
are associated with a wide range of neoplastic conditions, including
ovarian sex cord-stromal tumours. We analysed a large cohort of
these tumours, focusing on the correlation between molecular and
immunohistochemical status, assessing the potential diagnostic value
of DICER1 immunohistochemistry.

Methods: We examined and correlated 249 ovarian sex cord-stro-
mal tumours, including 214 adult granulosa cell tumours (AGCT), 5
juvenile granulosa cell tumours (JGCT), and 30 Sertoli-Leydig cell
tumours (SLCT). Immunohistochemistry (IHC) was performed on
tissue microarrays and verified on whole tissue sections in equivocal
cases. Molecular analysis was carried out using DNA-based next-
generation sequencing (NGS). Additionally, RNA-based NGS was
performed in all SLCT cases, all of which were eligible for expres-
sion profiling.

Results: Among AGCT, two cases harboured DICER] mutations - one
with positive and one with negative IHC expression. Additionally, three
DICERI-wildtype AGCT showed positive IHC staining. All five JGCT
were DICER1-wildtype and IHC-negative. Among the 30 SLCT, 16
(53%) had DICERI mutations; of these, 15 (94%) demonstrated posi-
tive IHC expression. One SLCT with DICERI mutation was IHC-neg-
ative. Among the 14 DICERI-wildtype SLCT, one case (7%) showed
IHC positivity, while the rest were negative.

Conclusion: Our study supports the potential utility of DICER1 IHC
as a surrogate marker in SLCT. In contrast, no consistent correlation
was observed in AGCT and JGCT. These findings indicate that IHC
may serve as a practical and cost-effective alternative when molecu-
lar testing is not available; however, further validation is required to
confirm these results.

Funding: This work was supported by the Ministry of Health, Czech
Republic (MH CZ DRO-VFN 64165 and AZV NU21-03-00238), by
Charles University (Project UNCE24/MED/018, SVV 260631), and by
the European Regional Development Fund (EF16_013/0001674 and
BBMRI_CZ LM2023033)

PS-17-024

Decoding the molecular landscape of endometrial hyperplasia: a
focus on PTEN, PAX2, P53, Ki67, and beta-catenin

A. Mollova', Y. Merdzhanova-Gargovaz, A. Mihaylova3, M. Koleva-
Ivanova!, E. Uchikova?, N. Parahuleva—Rogacheva2

'Medical University, Department of General and Clinical Pathology,
Plovdiv, Bulgaria, Medical University, Department of Obstetrics and
Gynaecology, Plovdiv, Bulgaria, *Medical University, Department of
Healthcare Management, Plovdiv, Bulgaria

Background & Objectives: Endometrial hyperplasia (EH) is rec-
ognized as a precursor to endometrial carcinoma, with classification
into typical endometrial hyperplasia (TEH) and atypical endometrial
hyperplasia (AEH) based on histopathological features. Accurate dif-
ferentiation between these subtypes is essential for guiding clinical
decision-making and stratifying patients at risk for malignant trans-
formation. This study evaluates the expression of PTEN, PAX2, P53,
Ki67, and beta-catenin as potential biomarkers to enhance diagnostic
accuracy in differentiating typical from atypical endometrial hyperpla-
sia, specifically within the context of the Bulgarian population and its
associated risk factors.

Methods: A total of 150 endometrial biopsy specimens were analysed,
divided into three groups: Group 1 (Control, n=50),consisting of nor-
mal proliferative and secretory endometrium; Group 2 (TEH, n=50),
with histologically confirmed typical endometrial hyperplasia and
Group 3 (AEH, n=50), comprising cases with nuclear atypia. Immu-
nohistochemistry (IHC) was performed on formalin-fixed paraffin-
embedded (FFPE) tissue to evaluate the expression of PTEN, PAX2,
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P53, Ki67, and beta-catenin. Biomarker expression was semi-quantified
based on staining intensity and the percentage of positive cells.
Results: Loss of PTEN and PAX?2 was observed in 72% of AEH cases,
compared to only 8% in TEH . The Ki67 proliferation index was sig-
nificantly higher in AEH. Aberrant P53 expression, including overex-
pression or complete loss, was found in 24% of AEH cases, whereas
TEH exhibited wild-type expression. Additionally, beta-catenin nuclear
accumulation was detected in 38% of AEH cases, while no nuclear
staining was observed in TEH or normal endometrium.

Conclusion: Loss of PTEN and PAX2, increased Ki67, aberrant P53
expression, and beta-catenin nuclear accumulation are significantly
associated with AEH and may serve as reliable biomarkers for distin-
guishing atypical from typical hyperplasia, enhancing early detection
and risk stratification for endometrial carcinoma.

Funding: ,, This study is financed by the European Union-NextGener-
ationEU, through the National Recovery and Resilience Plan of the
Republic of Bulgaria, project Ne BG-RRP-2.004-0007-C03 “

PS-17-025

Deciphering tumour heterogeneity of ARID1A expression in Endo-
metrial Carcinomas using histogram based digital pathology
T.Rau'?, M. Simons>, M.M. Anokhina', E. Vasella?, F. Siegenthaler“,
S. Imboden®*, M.D. Mueller®, M. Fix'?

nstitute of Pathology, Heinrich-Heine-University and University Hos-
pital, Diisseldorf, Germany, nstitute of Tissuemedicine and Pathology,
University Bern, Bern, Switzerland, 3Radboud University Medical Cen-
tre Nijmegen, Pathology, Nijmegen, The Netherlands, “University Hos-
pital Inselspital Bern, Gynaecology and Obstetrics, Bern, Switzerland

Background & Objectives: Beyond accurate risk stratification in
endometrial carcinomas (EC) by molecular classification further bio-
markers like ARIDIA mutation emerge as potential therapeutical tar-
gets. Compared NGS and digital pathology analysis seeks to assess
the most reproducible approach to biomarker quantification, reducing
interobserver variability. This study aims to tackle ARID1A expression
patterns with respect to intratumoral heterogeneity in EC.

Methods: A total of 63 EC cases from the University Hospital Bern
with known molecular status by TSO 500 sequencing were analysed for
ARIDI1A expression using immunohistochemistry. Staining percentages
and intensity were quantified using QuPath using intensity histograms
as novel interpretation tool. Cases were classified as homogeneous or
heterogeneous based on the presence of a bimodal intensity distribution.
Results: Among the 60 cases, 28 (46.6%) exhibited bimodal intensity
histograms, indicating intratumoral heterogeneity in ARID1A expres-
sion with this novel approach. These cases showed distinct subpopula-
tions with varying staining intensities, suggesting potential biological
differences or subclones within tumours. The remaining 32 (53.3%)
cases displayed a homogeneous expression pattern with n=14 (23.3%)
showing a clear loss and n=18 (30%) retained staining. As expected,
concordance between ARID1A mutational status was higher in homog-
enous than heterogenous cases.

Conclusion: QuPath successfully identified tumour heterogeneity in EC
through intensity histogram analysis, demonstrating its potential as a
tool for refining biomarker-driven risk stratification. The detection of
bimodal expression patterns may provide additional insights into tumour
biology with implications for NGS testing. Future studies should focus
on standardizing digital pathology protocols and expanding analyses to
other biomarkers to further enhance clinical applicability.

PS-17-026

Molecular profiling of endometrial precursor lesions according to
the four molecular subtypes

T.T. Rau', M.M. Anokhina!, V.M. Wildhagen', S.M. Sheikh!, R.
Bolotin?, E. Ruckhaeberle®, W. Meier>, T. Fehm?, Y. Giiven!
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Unstitute of Pathology, Heinrich-Heine-University and University Hos-
pital, Diisseldorf, Germany, >Clinic of Gynaecology and Obstetrics,
EVK Mettmann, Mettmann, Germany, *Clinic of Gynaecology and
Obstetrics, Heinrich-Heine-University and University Hospital, Diis-
seldorf, Germany

Background & Objectives: Endometrial cancer (EC) ranks as the sec-
ond most prevalent gynaecological malignancy. The Cancer Genome
Atlas (TCGA) has identified molecular subtypes that are essential for
determining risk levels and guiding treatment choices. Current insights
into the molecular changes in endometrial precursor lesions are still
limited in existing research, primarily due to their infrequent occur-
rence in pathological records and the small sample sizes.

Methods: We conducted a comprehensive histopathological and
molecular examination of so far 15 precursor lesions using immuno-
histochemistry (p53, MSH6, PAX2, PTEN, L1CAM, PMS2), and a
targeted NGS panel (POLE, PTEN, TP53, CTNNB1, MLH1, MSH2,
MSH6, PMS2) on laser-capture microdissected areas and in corre-
sponding tumour areas and metaplastic lesions, if applicable.
Results: Out of these 15, one case was POLEmut, one MMRd, 10
NSMP and 3 cases P53abn, respectively. Of note, MMR protein loss
was rarely found to occur even in ciliated metaplastic epithelia prior to
obvious atypia. Additionally, we discovered pathogenic PTEN muta-
tions in 7 atypia and 2 tumour samples.

Conclusion: Our results are consistent with emerging evidence that
molecular subtypes arise early in the process of carcinogenesis. Fur-
thermore, precursor lesions contain the complete range of molecular
subtypes observed in endometrial carcinoma. The predominance of
PTEN alterations and the rarity of POLE mutations in our cohort sug-
gest distinct pathways for early tumour development, with implications
for fertility-preserving management strategies in future research

PS-17-027

Epithelial-mesenchymal Transition (EMT) immunophenotype is
more common in the prognostic poor p16™¢/p532"" molecular sub-
type of vulvar squamous cell carcinoma

A K. Hohn', C.E. Brambs?, M. Mende’, M. Hockel*, C. Eckey!, G.G.R.
Hiller!, L.-C. Horn'

Unstitute of Pathology, Division of Breast Gynaecologic & Perinatal
Pathology, Leipzig, Germany, *Luzerner Kantonsspital, Obstetrics and
Gynaecology, Lucerne, Switzerland, nstitute of Medical Information,
Statistics and Epidemiology, University of Leipzig, Leipzig, Germany,
“University Hospital of Leipzig, Obstetrics and Gynaecology, Leipzig,
Germany

Background & Objectives: Epithelial-mesenchymal transition (EMT)
is associated with increased metastatic spread. Data on vulvar carcinoma
are limited. Dissociative tumour growth and strong peritumoral stromal
remodelling has been shown to be associated with epithelial-to-mesen-
chymal transition (EMT) in VSCC (Holthoff et al. 2016, Rofrigues et al.
2013). mounting evidence that EMT plays an essential role in lymphatic
spread (Campo et al. 2015). Some of the most validated markers to
identify cells undergoing EMT are vimentin, e-cadherin and cyclin D1.
Methods: Thirty-two squamous cell carcinoma of the vulva were eval-
uated for immunohistochemical expression of EMT-markers (vimen-
tin, cyclin D1, e-cadherin) using immunoreactive score (IRS). Overall
staining scores were compared to the molecular subtypes of vulval
carcinoma, defining p16™/p53“" and p167ve/p53™" VCX.

Results: Staining for vimentin and cyclin D1 was seen within tumour
cells at the front of invasion in 100% and 84.4% of the tumours, respec-
tively. The majority of cases (68.7%) showed negative or reduced stain-
ing for e-cadherin. p167ve/p53" represented higher expression of the
EMT markers vimentin (4.5 versus 0; p=0.03) and cyclin D1 (7 versus
5; p=0.87) without differences in e-cadherin (6 versus 3; p=1.0) when
compared to p16T¢/p53™ VCX.



Virchows Archiv

Conclusion: The present study indicates an EMT-phenotype in p167ve/
p53™ VCX which may represent one driver for the prognostic poor
outcome in that molecular type of VCX.

PS-17-028

Multi-parameter characterisation of disseminated tumour cells
(DTCs) in patients with cervical carcinoma

AK. Hohn', E. Brochwitz?, L. Weydandtz, N. Dornhéfer?, K. Winter?,
B. Aktas?, I. Nel?

"University Hospital Leipzig, Institute of Pathology, Division of Breast
Gynaecologic & Perinatal Pathology, Leipzig, Germany, “University
Hospital Leipzig, Department of Obstetrics & Gynaecology, Leipzig,
Germany, Institute of Anatomy, Medical Faculty, Leipzig, Germany

Background & Objectives: While disseminated tumour cells (DTCs)
are associated with an unfavourable prognosis in breast cancer [Hart-
kopf et al. 2021], their significance in cervical carcinoma remains
unclear. Current detection methods are based exclusively on the epi-
thelial marker cytokeratin (CK) without any clear prognostic relevance
[Fehm et al. 2014].

Methods: We analysed bone marrow aspirates from 43 patients with
early or locally advanced cervical carcinoma. A two-stage multipa-
rameter immunofluorescence (IF) staining method was developed to
characterise the DTCs. This allowed the five different markers CK,
vimentin, p16, PD-L1 and VEGF to be analysed on the same cell. Cor-
responding tumour tissue samples were stained against p16, VEGF and
PD-L1 and compared with the expression in the DTCs.

Results: The DTC positive rate was 74% (32/43 patients). A total of
248 DTCs were found, with a median cell count of 7 DTCs (range:
1-17) per patient. Overall, 27% (68) of the cells were CK+, 85% (211)
Vim+, 20% (49) VEGF+, 11% (27) PD-L1+ and 21% (53) p16+. We
were able to identify 22 different DTC subpopulations. Vim+-only
DTCs (54 %) were the most frequent, followed by CK+-only (12 %),
the combination Vim+/VEGF+/p16+ (7 %), CK+/Vim+/VEGF+/
pl6+ (4 %) and CK+/Vim+ DTCs (4 %). Spearman rank correlation
showed that the presence of Vim+ was significantly negatively corre-
lated to the presence of CK+ on the same cell (r =-0.529, p < 0.001).
In addition, the expression of pl6+ on the DTCs correlated signifi-
cantly positively with VEGF+ (r = 0.631, p < 0.001) and PD-L1+ (r
=0.323, p < 0.001). Comparison of the expression of VEGF, p16 and
PD-L1 in tumour tissue vs. DTCs (n=28) revealed discordance rates
between 43-64%.

Conclusion: The majority of DTCs were of the mesenchymal type
(Vim+). The prognostic relevance of individual DTC phenotypes will
be analysed in more detail by correlation with clinical data.

PS-17-029

Neuroendocrine marker and thyroglobulin expression in mesone-
phric and mesonephric-like carcinomas: implications for diagnosis
I Mirkovic'?, E. Olkhov-Mitsel', L. Abdul-Karim'?, F.-T1 Lu'?, S.
Nofech-Mozes'?, WG. McCluggage®

!Sunnybrook Health Sciences Centre, Division of Anatomic Pathology,
Department of Laboratory Medicine and Molecular Diagnostics, Preci-
sion Diagnostics and Therapeutics Program, Toronto, Canada, 2Uni-
versity of Toronto, Laboratory Medicine and Pathobiology, Toronto,
Canada, *Belfast Health and Social Care Trust, Department of Pathol-
ogy, Belfast, United Kingdom

Background & Objectives: This study examines the expression of
neuroendocrine markers (chromogranin, synaptophysin, CD56, and
INSM1) and thyroglobulin in ovarian and endometrial mesonephric-
like adenocarcinoma (MLA) and cervical mesonephric carcinoma
(MA). As these tumours share morphologic and immunohistochemi-
cal features with other gynaecologic carcinomas, understanding their
immunoprofile is important to avoid diagnostic pitfalls.

Methods: The study cohort included 14 MLAs and 5 MAs from two
institutions. Immunohistochemical staining (distribution and intensity)
for chromogranin, synaptophysin, CD56, INSM1, and thyroglobulin
was performed on whole-tissue sections.

Results: CD56 was the most frequently expressed neuroendocrine
marker, detected in 14/18 (82.3%) cases, with up to 70% expression.
Synaptophysin was positive in 8/19 (42.1%) cases with up to 30%
expression. Chromogranin was positive in 5/19 (26.3%) cases, with
staining up to 30%, while INSM1 was expressed in 4/18 (22.2%) cases,
with positivity up to 20%. Thyroglobulin expression was more uncom-
mon, identified in only 2/13 (15.4.%) cases (2% and 5% in ovarian
MLAS).

Conclusion: Similar to other gynaecological adenocarcinomas, a
subset of MLAs and MAs exhibit neuroendocrine marker expression,
which should be recognized and not misinterpreted as evidence of a
neuroendocrine neoplasm. Rare cases exhibit focal thyroglobulin posi-
tivity and this presents a diagnostic pitfall, especially in an ovarian
neoplasm exhibiting TTF1 positivity (often positive in MLA) when
the differential diagnosis may include malignant struma ovarii or meta-
static thyroid carcinoma.

PS-17-030

PD-1 expression in the tumour microenvironment of endometrial
cancer depending on MMR status

S. Vtorushin!, A. Kalinchuk?, A. Malsteva®, L. Kolomiets>, L.
Tashireva’

ICancer Research Institute, Tomsk National Research Medical Centre,
Russian Academy of Sciences, Department of General and Molecular
Pathology, Tomsk, Russia, 2Cancer Research Institute, Tomsk National
Research Medical Centre, Russian Academy of Sciences, Laboratory of
Molecular Cancer Therapy, Tomsk, Russia, 3Cancer Research Institute,
Tomsk National Research Medical Centre, Russian Academy of Sci-
ences, Gynaecology Department, Tomsk, Russia

Background & Objectives: Endometrial cancer is a common malig-
nancy of the female reproductive system affecting women globally. In
recent years, the role of the tumour microenvironment in the develop-
ment and progression of this disease has been actively studied. The
aim of the study was to investigate the expression patterns of PD-1 on
immune cells in the microenvironment of MMR-proficient and MMR-
deficient endometrial cancers.

Methods: The study included 44 patients with endometrial cancer (34
— pMMR, 10 — dMMR). Immunohistochemical assessment of MMR
status was performed on the Ventana BenchMark ULTRA platform
using antibodies: MLH1, PMS2, MSH2, MSH6. Multiplex tyramide
signal amplification immunofluorescence was used for tumour micro-
environment phenotyping. This was performed using the BOND RXm
automated stainer, primary antibodies against CD8, PD-1, CD20,
CD163, FoxP3. The number of CD8+ cells, CD20+ cells, CD163+
macrophages, and FoxP3+ T-regulatory cells in the tumour stroma was
quantified, along with PD-1 expression.

Results: In pMMR tumours, the predominant cell population was
CD163+ macrophages, followed by CD8+ T cells, FoxP3+ T cells,
and CD20+ B cells (p=0.0001). In dMMR tumours, the numbers
of CD163+ , CD8+, and CD20+ cells did not differ, while FoxP3+
T cells were the least abundant (p=0.0210). PD-1 expression was
equally rare and low in FoxP3+ T cells and CD163+ macrophages
(p=0.1820, p=0.3605, respectively). The proportion of PD-1-express-
ing CD8+ T cells did not differ between MMR statuses (p>0.05).
In dMMR endometrial cancer, there was a significant increase in
PD-1-expressing CD20+ B cells compared to pMMR tumours
(p=0.0003).

Conclusion: This study found that PD-1 expression occurs on all
studied cell types in the tumour microenvironment. However, PD-1
expression on CD204 B cells is more characteristic of MMR-deficient
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tumours, which may be associated with a better response to immu-
notherapy. These results highlight the need for further research into
the endometrial cancer microenvironment to personalize therapy and
develop effective predictive biomarkers.

Funding: The study was supported by the Russian Science Foundation
(grant # 20-75-10033-P)

PS-17-031

Integrative analysis of histopathological subtypes and PD-L1 status
in high-grade serous ovarian carcinoma: correlations with clinico-
pathologic features and survival outcomes

M. Ayyildiz Mercan', T.D. Yalta!, I. Bayrakei®

ITrakya University, Department of Pathology, Edirne, Turkey, >Trakya
University, Department of Oncology, Edirne, Turkey

Background & Objectives: High-grade serous ovarian
carcinoma(HGSOC) is divided into four gene expression-based sub-
types. Murakami et al. created a new histopathological classification
with each molecular subtype. We aimed to classify HGSOC:s into his-
topathological subtypes and to compare the subtypes with PDL-1 status
and clinicopathological prognostic parameters.

Methods: 158 cases between 2007-2021 were included in the study.
Clinicopathologic findings were noted. Platinum-free interval(PFI),
progression-free survival(PFS), and overall survival(OS) data were
obtained from follow-up at the oncology clinic. The tumour was
divided into four subtypes as mesenchymal(MT), immunoreactive(IR),
solid proliferative(SP) and papilloglandular(PG) by (1)evaluating the
infiltrative pattern in the desmoplastic stroma, (2)intratumoral and stro-
mal lymphocyte count, (3)solid pattern and (4)cribriform glandular
pattern. The cases were also named with a binary classification system
as mesenchymal(MT) and non-mesenchymal(n-MT) subtype. Immuno-
histochemically, CD8/144B mouse monoclonal IgG1 and PD-L1 22C3
clone antibody kit were applied.

Results: 141 cases (34 MT,16 IR,33 SP,58 PG) were followed up at
our centre. There was a significant difference between subtypes and
PFI, with a higher number of MT cases in the group with PFI <6
months(p=0.012). There was no significant difference in PFS and OS
among the four subtypes(p=0.100,p=0.094). In pairwise comparison
analysis MT subtype had a statistically significant shorter PFS than SP
subtype(p=0.022) and MT subtype had statistically shorter OS than
SP and PG subtype(p=0.024,p=0.048). According to the binary his-
topathological classification, PFS(p=0.022) and OS(p=0.014) of the
MT subtype(n=34) were significantly worse than the n-MT(n=107)
subtype. A significant association was found between PD-L1 positivity
and IR subtype(p=0.002).

Conclusion: Since molecular methods are difficult to access and costly,
a histopathological classification that offers prognostic prediction and
individualized treatment is valuable. The binary classification system
(rather than four subtypes) may enhance reproducibility and improve
prognostic prediction in HGSOC. This classification system and its
association with PD-L1 status and IR subtype could facilitate personal-
ized treatment strategies in future clinical practice.

Funding: This study has been supported by the "Trakya University Sci-
entific Research Projects Unit’ under grant number: 2023/182
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Reclassification of endometrial carcinoma by the implementation
of a 161-gene NGS panel
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Guerrero Setas®
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Background & Objectives: Endometrial cancer (EC) comprises
four TCGA-molecular prognostic groups, i.e. Polimerase-E (POLE)-
mutant, mismatch-repair (MMR)-deficient, TP53-abnormal and “no
specific molecular profile” (NSMP) EC. These groups are integrated
into ESGO-ESTRO-ESP and WHO guidelines. The NSMP group is
clinically heterogeneous and the detection of new molecular param-
eters is mandatory. Our objective is to evaluate this group by a Next-
Generation-Sequencing (NGS) panel composed of 161 genes.
Methods: The group of study consists of endometrial biopsies from
77 women diagnosed of endometrioid, serous and clear cell EC. The
patients were classified according to MMR and TP53 expression by
IHC and the presence of POLE mutations by NGS in all the patients.
Targeted DNA/RNA-based NGS was considered to identify single
nucleotide variants (SNVs), insertions and deletions (indels), copy
number variations (CNVs) and fusions using the 161-gene-panel
Oncomine™ Comprehensive.v3 (OCAv3), Chef-ready library panel
(ThermoFisher Scientific) with automatic workflow.

Results: We found five (6.5%), 20 (25.9%), 13 (16.9%) and 37 (48.1%)
cases were of POLE-mutant, mismatch repair (MMR)-deficient, TP53
abnormal and NSMP EC, respectively. Two cases (2.6%) were MMR-
deficient/TP53 abnormal. Two out of five POLE-mutant cases dis-
played PMS2 and MSH2 mutations detected only by NGS. In NSMP
EC group, NGS helped to find nine cases (24.0%) with TP53 muta-
tions that had not been not identified by IHC. Among the alterations
detected in this group, we found PIK3CA mutations at exons 10 and 21
in 8 patients (21.6%) and 1 patient with KRAS p.Gly12Cys mutation
(2.7%), actionable in other type of tumours.

Conclusion: NGS allows the detection of unexpected TP53 mutations
and hence the reclassification of patients from NSMP EC group into
TP53-mutant EC. It also makes possible to find additional gene variants
of possible clinical value that have been proved to be of clinical value
in other types of tumours, i.e. PIK3CA and KRAS G12C mutations.

PS-17-033

Endometrial cancer and mismatch repair deficiency: are we miss-
ing Lynch syndrome cases?

A.E. Akin', A. Orug!, T.A. Erdogdu?, C.D. Durmaz?, D. Ates’, A.
Usubiitiin'

"Hacettepe University, Pathology, Ankara, Turkey, *Hacettepe Univer-
sity, Medical Genetics, Ankara, Turkey

Background & Objectives: Lynch syndrome is a hereditary cancer
syndrome linked to mismatch repair (MMR) gene defects. MMR defi-
ciency occurs in approximately 30% of endometrial cancers. MLH1
loss can also occur due to hypermethylation. Patients with non-meth-
ylated MLH1 loss or MSH6/MSH?2 loss should be screened for Lynch
syndrome. This study evaluates the effectiveness of our institutional
algorithm and clinical awareness.

Methods: We reviewed biopsy reports of 970 endometrial cancer
patients (between 2020-2024), analysing immunohistochemical
MMR status, MLH1 hypermethylation, and Lynch syndrome genetic
evaluations.

Results: Among 970 patients, 244 (25.2%) had MMR deficiency,
with a mean diagnosis age of 59.8 years (26-84). MLH1 expression
was preserved in 44 cases, while 200 showed MLH1 and PMS?2 loss.
MLHI methylation was assessed in 120 cases, revealing 14 (11.6%)
non-methylated cases.

Of 58 expected referrals, only 22 patients (§ PMS2-MLHI1 loss, 7
MSH2-MSHS6 loss, 4 MSH6 loss, 2 PMS2 loss, 1 MSH6-PMS2-MSH2
loss) attended genetic counselling. Genetic results were unavailable
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for 5 cases. Six tested negative, one had hypermethylated MLH1, and
one was under investigation. A hereditary cancer-related mutation was
identified in 9 patients.

Conclusion: Among 244 MMR-deficient cases, 200 had MLHI loss,
yet 80 (40%) were not tested for MLH1 hypermethylation. Of those
tested, 14 (11.6%) were non-methylated. Despite identifying MMR-
deficient patients and informing clinicians, awareness regarding MLH1
hypermethylation and hereditary cancer screening remains low. This
study highlights the need for improved clinician awareness and patient
education, particularly in developing countries, to ensure appropriate
testing and genetic counselling. Social awareness initiatives may be
crucial in increasing Lynch syndrome detection and protecting future
generations.

PS-17-034

Clinical, morphological and age-related features of HSIL/LSIL and
cervical cancer

A. Filin', V. Pozhidaeva?, L. Sertakov!, V. Danilenko', E. Chupandinal,
A. Bobrovskikh', M. Bobrovskikh!, E. Verbitskaya], A. Goryacheva],
E. Ulitina', D. Bugrimovl, N. Tashmatova®, K. Sakibaev?

'Voronezh State Medical University, Department of Pathological Anat-
omy, Voronezh, Russia, 2Voronezh State Medical University, Depart-
ment of Oncology, Voronezh, Russia, 30sh State University, Depart-
ment of Anatomy, Histology and Normal Physiology, Osh, Kyrgyzstan

Background & Objectives: The annual increase in the number of
cervical cancer (CC) cases shows the urgent need to step up diagnos-
tic and preventive measures among women of different age groups.
Currently, the morphogenesis of CC has not been fully studied, mod-
ern concepts are based on the viral theory of oncogenesis, that is, the
sequence of changes from dysplasia to cancer. The aim of the work
was to study the clinical and morphological features of dysplasia and
CC in women of different age groups.

Methods: The conclusions of pathologists from the regional pathol-
ogy bureau in patients with dysplasia and CC were studied. Age
groups (by decades of life), the area of the tumour and the depth of
invasion were assessed.

Results: The number of cases of dysplasia and CC increases with
age, with CC being 10-15 years late (dysplasia peak 30-39 y.o.,
CC peak 40-49 y.o.). The incidence of HSIL was about 10 times
higher than LSIL. In age groups over 50 years of age, there is a
decrease in the incidence of dysplasia, despite the fact that CC
rates are decreasing slightly. The average size of the cancer site
and the depth of invasion were almost the same in all age groups.
More often these are tumours up to 2 sq.cm in size, large sizes are
rare. With increasing age, this feature persists, there is no shift
towards increasing the size of the tumour or the depth of invasion
in older age groups.

Conclusion: The peak incidence of LSIL/HSIL is observed in the
30-39-year-old group, CC - in the 40-49-year-old group. The lesion
area and depth of invasion in CC do not show the expected increase
with increasing age of patients, which indicates the non-linearity
of cancer development, which makes it difficult to apply screening
approaches.

PS-17-035

Pseudocarcinomatous epithelial hyperplasia of the fallopian
tube: a comprehensive clinicopathological study of 31 cases
Y.A. Cho!, C.K. Park?, H.-S. Kim!

'Samsung Medical Centre, Department of Pathology and Translational
Genomic, Seoul, Republic of Korea, 2Seegene Medical Foundation,
Pathology Centre, Seoul, Republic of Korea

Background & Objectives: The aim of this study was to investigate
the clinicopathological features of pseudocarcinomatous epithelial

hyperplasia (PCEH) of the fallopian tube. We provide a detailed
description of the histological and immunophenotypic characteristics
of tubal PCEH to help pathologists differentiate it from its mimick-
ers, including high-grade serous tubal carcinoma (HGSC) and serous
tubal intraepithelial carcinoma (STIC).

Methods: Between January 2019 and December 2023, we identified
cases diagnosed as PCEH, HGSC, or STIC from the institutional
database. Clinical information was collected through a review of
electronic medical records. Immunostaining for CK7, p53, and Ki-67
was performed.

Results: Twelve patients with PCEH were included in the study. The
ages of the patients ranged from 20 to 45 years, with six patients
having a prior history of pelvic inflammatory disease. Histologi-
cally, PCEH demonstrated significant epithelial proliferation with
papillary and cribriform architecture, nuclear stratification, crowd-
ing, and mild-to-moderate nuclear atypia. An intense inflammatory
response was observed in all PCEH cases. Most cases lacked mitotic
figures and showed a low Ki-67 labelling index, whereas both HGSC
and STIC exhibited brisk mitotic activity and high Ki-67 labelling
indices. In contrast to the aberrant p53 expression seen in HGSC
and STIC, all PCEH cases exhibited a wild-type pattern of p53
immunostaining.

Conclusion: Due to its rarity, the correct diagnosis of PCEH can be
challenging. Key diagnostic features, including the absence of high-
grade nuclear atypia, low mitotic activity, and a wild-type p53 expres-
sion pattern, can help distinguish PCEH from other entities. These
characteristics should be carefully considered to ensure accurate diag-
nosis and appropriate management for patients with PCEH.

PS-17-036

Reevaluation of the prognostic value of CRS in the context of
homologous recombination deficiency and maintenance therapies
M.T. Dawid de Vera!, B. Montero Balaguer?, 1. Rey Ferreira®, M.
Arnéez de la Cruz®, S. Domingo del Pozo*, V. Lago Leal®

'Health Research Institute Hospital La Fe, Pathology, Valencia,
Spain, 2University and Polytechnic La Fe Hospital, Pathology, Valen-
cia, Spain, *Health Research Institute Hospital La Fe, Gynaecologic
Oncology, Valencia, Spain, 4University and Polytechnic La Fe Hospi-
tal, Gynaecologic Oncology, Valencia, Spain

Background & Objectives: Ovarian cancer is the fifth leading cause
of mortality in women, with high-grade serous carcinoma (HGSC)
being the most common subtype. When primary surgery is not feasible,
neoadjuvant chemotherapy (NACT) followed by interval debulking
surgery (IDS) is used, allowing for the evaluation of the chemotherapy
response score (CRS).

Omental CRS is the gold standard due to its lower variability and prog-
nostic value with two categories (CRS1/2 and CRS3) proposed for bet-
ter clinical applicability, although its predictive value remains debated.
Approximately 50% of HGSCs exhibit homologous recombination defi-
ciency (HRD), increasing sensitivity to platinum-based chemotherapy.
Also, maintenance therapies with bevacizumab (BVZ) or PARP inhibi-
tors (iPARP) improve survival, potentially challenging the independent
prognostic value of CRS.

This study aimed to assess the prognostic value of CRS and its relation-
ship with HRD and maintenance therapies.

Methods: A retrospective study was conducted on patients with
advanced HGSC undergoing IDS after NACT between 2009 and 2023.
Clinical, surgical, and histopathological variables were analysed. A
univariate analysis was performed, and progression-free survival (PFS)
and overall survival (OS) were assessed using Kaplan-Meier curves
and logistic regression.

Results: A total of 132 patients were included. Omental CRS3 was
associated with HRD tumours (p=0.048) and adnexal CRS (p<0.001).
Patients with omental CRS3 had higher PFS (p=0.003) and OS
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(p=0.006). Adnexal CRS showed no prognostic differences. BVZ had
no impact on PES (p=0.8) or OS (p=0.2). Patients with HRD or treated
with iPARP had improved PFS and OS, with iPARP use being the only
independent prognostic factor.

Conclusion: Omental CRS is associated with better PFS and OS,
unlike adnexal CRS. Patients with HRD exhibit better pathological
response and prognosis. The use of iPARP is the only independent
prognostic factor, questioning the prognostic value of CRS in patients
receiving iPARP after IDS.

PS-17-037

Diagnostic significance of PD-L1 and HER2 expression in high-
grade serous ovarian carcinoma: an immunohistochemical analysis
M. Kupryte 12 U. Morkanaité?, R. Malonyté3, M. Maseviciené*>?, S.
Liutkauskiené®, L. Poskien¢*!

"Hospital of Lithuanian University of Health Sciences Kauno Klinikos,
Pathological Anatomy, Kaunas, Lithuania, 2Lithuanian University of
Health Sciences, Kaunas, Lithuania, 3Hospital of Lithuanian Univer-
sity of Health Sciences Kauno Klinikos, Oncology and Haematology,
Kaunas, Lithuania, *Lithuanian University of Health Sciences Kauno
Klinikos, Pathological Anatomy, Kaunas, Lithuania

Background & Objectives: High-grade serous ovarian carcinoma
(HGSOOC) is the most common aggressive subtype of ovarian cancer,
often diagnosed at advanced stage. PD-L1 and HER2 protein expres-
sion may have diagnostic, prognostic, and therapeutic relevance, yet
their role remains unclear. Study objective is to evaluate features of
protein expression of these microenvironmental markers.

Methods: Immunohistochemical reactions against PD-L1 (Dako 22C3
clone) and HER2 (SP3 clone) were performed for 97 selected high-
grade serous ovarian carcinoma cases. TNM stage, patient’s age, and
presence of applied neoadjuvant chemotherapy were also investigated.
Statistical analysis was applied (p<0.05).

Results: Mean age of patients was 64.36 (10.52) years old (y.o.) with
predominant pT3c (52.1%, n=50), followed by 16.7% (n=16) in pT3b,
15.6% (n=15) in pT3a. Considering pN status, pNO (78.1%, n=75)
category was predominant among selected serous ovarian carcinoma
cases. PD-L1 expression below 1% was identified in 11.3% cases (n
= 11), while intermediate expression (1-49%) was observed in 12.4%
cases (n = 12). HER2 1+ staining intensity was detected in 8.2% (n
= 8), and strong 3+ expression was present in 4.1% cases (n = 4).
Most selected cases were PD-L1-negative (76.3%, n=74) and HER2-
negative (87.6%, n=85). Neoadjuvant chemotherapy was applied in
21.6% (n=21) selected cases. Younger patients were more likely to be
confirmed with high-grade ovarian serous carcinoma spreading to the
local lymph nodes (58.52 (9.35) y.o. vs 66.05 (10.35) y.o.; p=0.002).

Conclusion: This study highlights that the majority of high-grade
serous ovarian carcinoma (HGSOC) cases lack significant PD-L1 and
HER?2 expression, suggesting limited utility of these markers as stan-
dalone therapeutic targets in most patients. However, a subset of cases
did exhibit intermediate PD-L1 or strong HER2 expression, indicat-
ing potential relevance for personalized treatment in selected patients.
Additionally, younger patients demonstrated a statistically significant
association with lymph node involvement, suggesting a more aggres-
sive disease pattern in this subgroup.

PS-17-038

The correlation of tumour-infiltrating lymphocytes and immune-
inflammatory environment with progression-free survival in high-
grade serous ovarian carcinoma

S. Miceska'?, C. Grasi¢ Kuhar®?, S. Frkovi¢ Grazio*, E. Skof>?, V.
Kloboves Prevodnik!'~

nstitute of Oncology Ljubljana, Department of Cytopathology, Lju-
bljana, Slovenia, *University of Ljubljana, Faculty of Medicine, Faculty
of Medicine, Slovenia, Institute of Oncology Ljubljana, Department
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of Medical Oncology, Ljubljana, Slovenia, “University Medical Cen-
tre, Department of Pathology, Division of Gynaecology, Ljubljana,
Slovenia, 5University of Maribor, Department of Pathology, Maribor,
Slovenia

Background & Objectives: High-grade serous ovarian carcinoma
(HGSC) is the most lethal gynaecological malignancy, with limited
improvement in survival over recent years and an urgent need for
novel prognostic markers. Tumour-infiltrating lymphocytes (TILs)
and systemic immune-inflammatory environment have shown poten-
tial prognostic value, but their roles and interplay remain poorly
understood due to limited and sometimes contradictory evidence.
Our objective was to assess TILs and inflammatory scores in HGSC
and investigate their association with progression-free survival
(PFS).

Methods: Forty-six patients with primary HGSC were included in the
study. Intratumoral and stromal CD3+ and CD8+ TILs (iTILs and
sTILs) were manually evaluated by immunohistochemistry, following
the recommendations of the International Immuno-Oncology Biomark-
ers Working Group. The systemic immune-inflammation index (SII)
and the pan-immune-inflammation value (PIV) were calculated using
complete blood-count data obtained at the time of diagnosis. ROC
curve analysis was performed to determine optimal cut-off values for
categorizing patients into low and high groups for TILs and immune-
inflammatory scores, which were then correlated with PFS.

Results: CD3+ and CD8+ sTILs were present with median per-
centages of 13.67% and 8.50%, with optimal cut-offs of 12.9% and
5.66%, respectively. The median levels of iTILs were below 1.67%.
The median values for SII and PIV were 1,466.27 and 919.98, with
cut-offs of 912.45 and 423.92, respectively. CD8+ sTILs (p=0.015)
and PIV (p=0.018) were significantly associated with PFS, while
CD3+ sTILs and SII did not reach significance. Notably, higher
CD8+ levels were linked to worse PFS, possibly indicating func-
tional exhaustion. No direct correlation was observed between CD8+
sTILs and either SII or PIV.

Conclusion: CD8+ sTILs and PIV emerged as significant prognostic
markers for PFS in primary HGSC. Their independent predictive value
underscores the importance of local and systemic immune responses in
disease progression; however, larger patient cohorts and multicentric
studies are needed to validate and strengthen these findings.

Funding: This research was funded by the Slovenian Research and
Innovation Agency—funding code P3-0289
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Uterine inflammatory myofibroblastic tumour: clinicopathologi-
cal and molecular study emphasizing p16 absence and CDKN2A
deletion association with aggressiveness

G. Pereira', I. Silvestre?, D. Doutel', S. Mata', V. Carneiro’, M.d.C.
Martins®, A. Félix'?, J. Ferreira'

nstituto Portugués de Oncologia de Lisboa Francisco Gentil, Pathol-
ogy, Lisbon, Portugal, 2Nova Medical School, Lisbon, Portugal, 3Hos-
pital do Divino Espirito Santo, Pathology, Ponta Delgada, Portugal,
“Instituto Portugués de Oncologia de Lisboa Francisco Gentil, Unidade
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Background & Objectives: Uterine inflammatory myofibroblastic
tumour (IMT) is a rare mesenchymal neoplasm with frequent ‘leio-
myoma-like’ morphology associated with ALK gene rearrangement.
Clinical outcome is uncertain, but CDKN2A deletion and genome
complexity have been shown to be prognostic relevant. We aim to
evaluate clinicopathological and molecular features of a small series
of uterine IMT.

Methods: Four cases of uterine IMT were diagnosed between 2020-
2025 in our archives. Clinicopathological data was reviewed. pl16
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and p53 IHC were performed as well as FISH for ALK and CDNK2A
and CGH.

Results: Patients were aged 53-75 years old (mean age:65 years).
One case presented with extrauterine disease. During a mean fol-
low-up of 14.3 months, none of the cases recurred. Tumours’ mean
size was 12.2 cm. 3/4 cases (75%) showed expansive borders. An
exclusive compact, leiomyoma-like, pattern was present in 2/4 of
cases with the remainder showing a myxoid pattern (ranging from
60-90%). A diffuse and severe lymphoplasmacytic infiltration was
present in 3/4 of cases. Ischemic-type necrosis was present in 3/4 of
cases and 2/4 had moderate/severe atypia. Mitotic mean count was
2/10HPF. Based on the risk stratification score, 1 case was classified
as high-risk and 3 as intermediate-risk. All cases were ALK IHC
positive (diffuse or multifocal) and smooth muscle actin and desmin
expression ranged from multifocal to diffuse in all cases; caldesmon
was negative in one case. All cases were wild-type p53. 3/4 cases had
ALK gene rearrangement by FISH. Only the tumour with extrauterine
disease had p16 expression in <1% of cells and CDKN2A deletion.
P16 was patchy in the remaining tumours and no CDKN2A deletions
were found. A complex profile was found by CGH in 3 cases.
Conclusion: Some IMTs can have an exclusive ‘leiomyoma-like’
morphology. ALK IHC staining may not correlate with ALK fusions,
especially using FISH. P16 IHC and CDKN2A deletion may be prog-
nostic useful.

PS-17-041

PD-L1 testing in HPV-related cervical cancer: simplifying pem-
brolizumab access

M. Al Nasir!, G. Akiki?, A. Rajaram', S. Diwan?, S. Ghandurah!,
M.Z. Bouyadjera Bachir*, A. Hodgson®, B. Tessier-Cloutier!
"McGill University Health Centre, Department of Pathology, Montreal,
Canada, *McGill University, Department of Pathology, Montreal, Can-
ada, *McGill University, Faculty of Medicine, Montreal, Canada, 4Uni-
versité de Montréal, Faculté de Pharmacie, Quebec, Canada, SUniver-
sity Health Network, Laboratory Medicine Program, Toronto, Canada

Background & Objectives: Pembrolizumab treatment for recurrent/
metastatic cervical cancer requires PD-L1 testing, which can add cost,
risk misinterpretation, and delay treatment. Given the low positivity
threshold in cervical carcinomas, this study examines PD-L1 expres-
sion across the spectrum of cervical neoplasia.

Methods: In a series of cervical carcinomas, PD-L1 immunohisto-
chemical (IHC) expression was assessed using the PD-L1 IHC 22C3
pharmDx assay. Positivity was defined as a combined positive score
(CPS) >1. The subgroups included: HPV-associated squamous cell
carcinoma (HPVa-SCC), HPV-independent squamous cell carcinoma
(HPVi-SCC), HPV-associated non-SCC (HPVa-nonSCC), and HPV-
independent non-SCC (HPVi-nonSCC). PD-L1 expression rates were
compared across subgroups using chi-squared test and Student’s t-test.
Results: The cohort included 54 HPVa-SCC, one HPVi-SCC, 15
HPVa-nonSCC (including 11 endocervical adenocarcinoma, three
mixed endocervical adenocarcinomas with neuroendocrine carcinoma
component, and one pure neuroendocrine carcinoma), and six HPVi-
nonSCC (including two gastric type adenocarcinomas, three endocer-
vical adenocarcinoma NOS, and one adenosquamous carcinoma). All
HPVa-SCC carcinomas (n=54) and HPVi-SCC (n=1) were PD-L1
positive, while three PD-L1 negative cases were identified among the
HPVa-nonSCC (1/15) and HPVi-nonSCC (2/6). The rate of PD-L1
positivity was significantly higher in HPVa-SCC when compared to
the other subgroups combined (p<0.01). The average PD-L1 CPS
in HPVa-SCC (CPS 40) was higher than the other subgroups com-
bined (CPS 24), though this difference was not statistically significant
(p>0.05).

Conclusion: These findings support reconsidering PD-L1 test-
ing requirements for pembrolizumab eligibility in cervical cancer.

Although the small number of HPVa-nonSCC cases limits conclu-
sions for this group, the absence of PD-L1-negative HPVa-SCC
— which accounts for most cervical cancers — suggests routine
testing in this subset may be unnecessary. PD-L1 testing remains
informative for HPV-independent tumours, especially given their
low case numbers.

PS-17-043

Ectopic adipogenesis in uterine scar and its relation to Placenta
accreta spectrum

N. Tikhonova!, V. Aleksankina', T. Fokina', A. Milovanov!, N.
Nizyaeval, Z. Gioeva', L. Mikhaleva'

"Petrovsky National Research Centre of Surgery, Moscow, Russia

Background & Objectives: Placenta accreta spectrum (PAS) is a
severe complication of pregnancy and believed to associate with
uterine scar after caesarean section (CS). The uterine scar is a nec-
essary but not enough factor for PAS. During histopathological
observation we often find adipocyte clusters in accreta area. We
have suggested that adipocytes in scars may affect the development
of PAS.

Methods: Histological and immunohistochemical study of uterine sam-
ples obtained during abdominal delivery was performed. The study
included women without a previous CS (group 1, n=10), with a scar
in the uterine wall without complicated (group 2, n=23) and with com-
plicated by PAS (group 3, n=22).

Results: No adipocytes were found in group 1. In group 2, clusters of
adipocytes were found in 83% of cases and only in the scar zone: in
serosa 40%, in the perivascular zone 28%, among muscle bundles 15%.
In the 3rd group the thinned uterine wall was detected in 68% and adi-
pocyte component in 86% of cases. Adipocytes was observed in serosa
(56%), in the perivascular zone (25%) and among muscle bundles (6%).
No adipocytic component was found in the uterine wall outside the scar
tissue and from women without previous CS. The number of adipocyte
clusters in PAS group was greater than in group 2 (p < 0.05). In the
uterine wall outside the adipocyte clusters, a decrease in CD68 cells
was detected in the groups with a scar compared to the control group
(p < 0.05). In the zones of adipocyte clusters were revealed a decrease
in CD68 cells but an increase in CD163 and CD206 in the PAS group
compared to group 2.

Conclusion: Adipocyte clusters in caesarean scar indicated the dis-
turbance of cell interactions. Differences in CD206 and CD163 cells
in adipocyte clusters between groups may be indirect evidence that
uterine adipocytes affect the development of PAS.

Funding: The work was carried out within the framework of FSBSI
“Petrovsky National Research Centre of Surgery”, 119991 Moscow,
Russia, No. 123030700105-0 (FURG-2023-0046)
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The role of adipose tissue in the healing of rat uterine wall after a
full-thickness surgical incision

N. Tikhonova!, V. Alexankina!, A. Elchaninov!, L. Mikhaleva'
'Petrovsky National Research Centre of Surgery, Moscow, Russia

Background & Objectives: Data about the role of components of adi-
pose tissue in the repair of damaged uterine walls are limited, although
a number of authors claim that cell-based drugs from adipose tissue
have a positive effect on the repair of damaged uterine walls in labo-
ratory rodents. The aim of the study was to evaluate the adipocyte
components in the uterine wall of rats in healing after a full-thickness
surgical incision.

Methods: The study was on 40 female Sprague Dawley rats. The ani-
mals were subjected to a full-thickness longitudinal incision in the wall
of the right uterine horn, with the left one serving as an intact control.
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We carried out morphological examinations of the uterine walls daily
in 5 animals from day 1 to 7 and on day 15. The sections from paraffin
blocks were stained with haematoxylin and eosin and Mallory’s tri-
chrome staining. Immunohistochemistry detected FABP4+ adipocytes
and CD68+ macrophages.T

Results: The period of the most active interaction of adipose tissue
with the damaged horn to last from day 3 to 15 and coincide with
the macrophage activation in the healing zone. The intact left uterine
horn was not involved in the interaction processes with the mesenteric
adipose tissue. From day 3FABP4+ cells in the uterine wall of the
operated horn formed groups, creating rounded nest-like structures.
Clusters of FABP4+ cells were localized in the healing zone, near the
suture material, and in the perimetrium near the mesentery attachment
sites. There were no FABP4+ cells in the left intact horn.
Conclusion: We characterized the morphological interaction of adipose
tissue with the damaged uterine wall during the first two weeks after a
full-thickness surgical incision of the rat uterine horn. The results of the
study indicate that adipocytes take an active part in the healing after a
surgical incision of the rat uterine wall at the earliest stages

Funding: The work was carried out within the framework of FSBSI
“Petrovsky National Research Centre of Surgery”, 119991 Moscow,
Russia, No. 123030700105-0 (FURG-2023-0046)
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Undifferentiated small round cell sarcomas of soft tissue: insights
from WHO updates and a five-case clinical experience
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Emil Palade” University of Medicine, Pharmacy, Science, and Technol-
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>“George Emil Palade” University of Medicine, Pharmacy, Science,
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Background & Objectives: The extraskeletal undifferentiated small
round cell sarcomas (URCS) are an extremely rare, heterogeneous
group of soft tissue tumours that usually affect young adults but have
been reported from 2 months to 81 years of age with a slight male
predominance. The WHO classification recognizes four main subtypes
(Ewing sarcoma, EWSR1-non-ETS fusion round cell sarcoma, CIC
rearranged sarcoma, and BCOR-altered sarcoma) with different behav-
iour and clinical course. Because of overlapping features, these invasive
neoplasms have a high misdiagnosis rate. Molecular testing is often
required for accurate diagnosis.

Methods: From January 2023 to date, five soft tissue URCS have
been diagnosed in our laboratory: three Ewing sarcomas, one CIC-
rearranged sarcoma, and one BCOR-altered sarcoma. Patient ages
ranged from 3 to 25 years, with three females and two males. All cases
underwent comprehensive histopathologic and immunohistochemical
examination, and molecular testing was performed in three tumours to
further evaluate specific genetic alterations.

Results: Involved tumour sites included the shoulder, axillary, chest
wall, and pelvic-abdominal and laterocervical soft tissues. All three
cases diagnosed as Ewing sarcoma showed classic morphology with
strong CD99 and vimentin positivity; two of them were also confirmed
by molecular testing (presence of EWSR1:FLI1 fusion). The suspected
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CIC rearrangement sarcoma showed WT1, myogenin and vimentin
expression but was negative for CD99 and desmin. The BCOR-altered
sarcoma also showed strong CD99 and vimentin positivity, and FISH
analysis supported a diagnosis consistent with BCOR-ITD-associated
undifferentiated round cell sarcoma. In terms of clinical outcome, four
patients received treatment and remain in follow-up, while the sus-
pected CIC rearrangement patient declined evaluation and was trans-
ferred to another centre.

Conclusion: Immunoh ntial for the diagnosis of small round
cell soft tissue sarcoma, and molecular genetic testing clarifies equivo-
cal cases. A multimodal approach (integration of clinical, radiologic,
histopathologic, and molecular data) improves diagnostic accuracy and
increases the chance of survival.

PS-18-002

Functional screens unravelling neddylation as a therapeutic vulner-
ability in soft tissue sarcoma

Y. Chen'?, L. Planas-Paz', A. Mendieta Pliego'?, S. Kollar', C. Pauli'*
"University Hospital Zurich, Department of Pathology and Molecu-
lar Pathology, Zurich, Switzerland, 2University of Zurich, Faculty of
Science, Zurich, Switzerland, 3University of Zurich, Medical Faculty,
Zurich, Switzerland

Background & Objectives: Soft Tissue Sarcomas (STS) are a hetero-
geneous group of mesenchymal tumours with more than 70 histologi-
cal subtypes. Standard treatments for the majority of STS have been
limited to surgery, radiation and chemotherapy for decades without
significant advances, causing poor patient prognosis. Despite recent
advances in genomic landscape profiling, there is no existing targeted
therapy for complex karyotype STS due to a lack of recurrent genomic
aberration and high genomic instability. Moreover, the lack of well
characterized patient-derived cell models (sacro-sphere models) has
impeded therapeutic development. We aim to discover novel therapeu-
tic targets with patient-derived STS models.

Methods: We firstly establish a biobank of well-characterized patient-
derived STS cell models, then we perform whole genome CRISPR
screens and medium-throughput drug screens with ex vivo cell models
to uncover new targets.

Results: Through a comprehensive whole-genome CRISPR screen and
medium-throughput drug screens, we have uncovered the significance
of protein homeostasis regulation, especially neddylation in soft tissue
sarcoma pathogenesis. Building upon our existing findings and litera-
ture, we hypothesize that STS subtypes exhibiting high genomic insta-
bility, especially with a homologous recombination deficiency (HRD),
are more susceptible to proteomic stress induced cell death. More spe-
cifically, we have discovered that neddylation inhibitor MLLN4924 and
TAS4464, but not other protein homeostasis disruptors including pro-
teasome, ubiquitination, heat shock protein and chaperone inhibitors,
displayed differential potency towards STS that harbour HRD, possibly
by activating Unfolded Protein Response (UPR) induced cell death as
previously reported. We have thus investigated the cell death mecha-
nism upon MLN4924 inhibition, with focuses on DNA damage, cell
cycle arrest and UPR -induced cell death. We also found impaired cell
proliferation upon CRISPR KO of key UPR genes. We are validating
our results by patient-derived xenografts.

Conclusion: Our research has discovered neddylation inhibition as
a therapeutic vulnerability in STS with HRD, which can potentially
stratify patients and improve clinical outcome.

PS-18-003

The pivotal role of platelets in metastasis of osteosarcoma

I Ichikawa!, R. Tatsuno', T. Kawasaki’, M. Wako!, T. Hagin03, S.
Ochiai’, H. Haro'

"University of Yamanashi, Orthopaedic Surgery, Chuo, Japan, >Saitama
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Background & Objectives: Treatment outcomes for osteosarcoma
have improved with chemotherapy and surgery, although prognosis
has stagnated for over 20 years. Recent studies have highlighted the
role of the tumour microenvironment and coagulation system, particu-
larly thrombin, in tumour growth and metastasis. Platelets activated by
thrombin shield tumours from stress and immune attacks while promot-
ing survival and proliferation during metastasis. This study investigated
how platelets interact with osteosarcoma to explore their therapeutic
applications.

Methods: Osteosarcoma cell lines (MG63 and 143B) were transfected
with green fluorescent protein (GFP), washed human platelets were
prepared from healthy volunteers, and a platelet aggregation assay was
used to observe interactions. Immunofluorescence was quantified and
in vivo experiments used BALB/c-nu/nu mice. Statistical differences
were determined using Student’s t-test (p<0.05).

Results: Platelets aggregated in high lung metastatic 143B-GFP and
low metastatic MG63-GFP cells. Two-hours post-tail vein injection of
143B-GFP and MG63-GFP cells, there was no significant difference
between the two cell types. However, 48 h post-injection, there were
no MG63-GFP cells and significantly more 143B-GFP cells, suggest-
ing that extravasation occurred only in highly metastatic 143B cells.
In addition, a thrombocytopenia model induced with GP1b antibodies
showed no difference between IgG and GP1b antibodies, 2 h post-
intravenous tail injection of 143B-GFP cells. However, 48 h later, cells
with GP1b antibodies were significantly reduced compared to cells
with IgG antibodies, suggesting that platelets regulate extravasation.
Finally, in vivo experiments, GP1b antibody revealed a drastic reduc-
tion in the number of microcolonies in lungs.

Conclusion: This study highlights that platelets play a key role in
metastasis of osteosarcoma. Tumour platelet aggregation, which is
observed in osteosarcoma, promotes metastasis. Thrombocytopenia
inhibits extravasation in metastatic cells, suggesting that anti-platelet
agents (e.g., aspirin and P2Y 12 inhibitors) could be viable therapies.
Investigating platelet-releasing cytokines and tumour podoplanin-
platelet CLEC-2 interactions may inspire diagnostic and therapeutic
advances.

PS-18-005

Protein expression of Glypican-3 in soft tissue sarcomas is associ-
ated with poor prognosis regardless tumour subtypes

H. Song], U. Jo!, F.E. Escorcia?, J.-Y. Chungz, J.S. Song]

! Asan Medical Centre, Pathology, Seoul, Republic of Korea, 2National
Institutes of Health, Molecular Imaging Branch, Centre for Cancer
Research, Bethesda, USA

Background & Objectives: Glypican-3 (GPC3) is a glycoprotein of
the glypican family that is overexpressed on the cell surface of hepa-
tocellular carcinoma. It is a promising biomarker for liver cancer diag-
nosis and an emerging candidate for novel molecular target therapies.
In contrast, the role of GPC3 in soft tissue sarcoma has not been well
established. In this study, we observed the expression of GPC3 in vari-
ous soft tissue sarcomas and evaluated its clinical significance using
immunohistochemistry (IHC).

Methods: A tissue microarray (TMA) was constructed using 249 cases
of soft tissue sarcoma collected from 2000 to 2015 at a single institute,
the Asan Medical Centre. IHC with TMAs and methylation-specific
PCR were performed, and clinicopathologic parameters were analysed.
Results: Malignant peripheral nerve sheath tumour (51.4%) most
commonly exhibited positive GPC-3 expression, followed by myxoid
liposarcoma (44.7%) and alveolar rhabdomyosarcoma (42.1%). To
investigate the pathogenesis underlying the varying GPC-3 expression
across subtypes, methylation-specific PCR was performed; however,

most sarcomas exhibited an unmethylated status with no significant
differences between subtypes. Additionally, no clinicopathologic cor-
relation was observed except for age (p = 0.01). GPC-3 overexpression
was associated with poor prognosis, regardless of sarcoma subtype (p
= 0.005, log-rank test).

Conclusion: GPC3 protein expression varied among sarcoma subtypes,
suggesting that selective anti-GPC3 therapeutic strategies should be
applied based on tumour subtype. Moreover, GPC3 protein expression
is a prognostic marker for poor survival.

PS-18-006

Clinicopathological spectrum of intimal sarcomas: diagnostic chal-
lenges and molecular insights

AE. Akin', O. Kurtulan', D. Ates', S. Onder', K. Késemehmetoglu'
"Hacettepe University, Pathology, Ankara, Turkey

Background & Objectives: Intimal sarcoma is a rare and aggressive
tumour. Recently, two molecular signatures have been defined: “Copy
number variation-high” involving Wnt/beta-catenin pathway and micro-
satellite instability-high-like with mismatch repair (MMR) protein loss.
This study aims to evaluate the clinicopathological features of intimal
sarcomas and assess MMR protein status and beta-catenin expression.
Methods: We reviewed 16 biopsies from 11 patients. Immunohisto-
chemistry for MLH1, MSH6, PMS2, and beta-catenin was performed
on available tissue samples or unstained slides.

Results: Of 11 patients, 3 were male, and 8 (73%) were female, with
a mean age of 50 years (22-75). Six tumours were in the pulmonary
artery, four in the heart, and one in both. Six had a history of pul-
monary thromboembolism. The mean tumour size in 8 cases was 7.1
cm (3-10 cm). Morphologically, all had a myxoid and/or collagenized
stroma. Necrosis was present in 3 cases (27%). Inflammatory cells were
interspersed in 7 cases. Three cases showed prominent vascularity,
and 4 had smooth muscle differentiation. Adipocytic differentiation or
lipoblast-like cells were seen in 5 cases. Two distinct tumour morpholo-
gies coexisted in 3 cases. MDM?2 was amplified in all 7 FISH-tested
tumours and MDM?2 immunoexpression was present in 3 additional
tumours. PMS2, MSH6, and MLH1 expressions were retained, and
beta-catenin was negative in all tested cases. Tumours were positive
for SMA (5/11), CD34 (1/10), CAMS5.2 (2/8), EMA (1/2), and negative
for AE1/AE3 (0/4). Eight patients died due to the disease, while three
remained alive for 5, 8, and 72 months.

Conclusion: Intimal sarcomas exhibit highly variable morphologies
across a wide age range. The presence of lipoblast-like cells, mature
adipocytes, hemangiopericytic vascular pattern, smooth muscle dif-
ferentiation, and epithelial marker positivity can complicate diagnosis
in biopsies. MDM?2 was amplified in all cases tested by FISH. We
were unable to show MMR deficiency or beta-catenin overexpression,
immunohistochemically.

PS-18-007

Clinicopathological and molecular characterization of benign vas-
cular lesions in adults display reproducible phenotypic-genotypic
correlations and represents a valuable diagnostic surrogate

A. Kalmykova', R. Stéhr?, A. Agaimy?

Pathology Laboratory EPL, Kyiv, Ukraine, 2Comprehensive Can-
cer Centre (CCC) Erlangen-EMN, Institute of Pathology, University
Hospital, Friedrich-Alexander University Erlangen-Niirnberg (FAU),
Erlangen, Germany

Background & Objectives: Cutaneous and visceral benign vascular
lesions in adults are heterogeneous, some of them can mimic malignant
entities. Their molecular features remain underinvestigated due to their
benign nature and the lack of comprehensive studies.

Methods: 64 benign vascular lesions from 64 patients exhibiting a wide
range of anatomic distributions were included. The lesions included
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anastomosing haemangioma (AH), capillary-venous malformations
(CVM), fibro-adipose vascular anomalies (FAVA), epithelioid haeman-
gioma (EH), intramuscular angiomatosis, Kaposiform lymphatic mal-
formation (KLM), lobular capillary haemangioma (LCH), lipo-venous
malformation, sinusoidal capillary haemangioma (SCH), as well as
lesions with mixed patterns. Patients were 25 females and 39 males; all
but three were adults (mean age 48yo, range: 3 to 83). All lesions have
been submitted for second opinion. Molecular testing was performed
on FFPE tumour DNA using custom small NGS panels that include the
relevant genes (GNA11, GNAQ, PIK3CA, PTEN, RAF/RAS).
Results: GNA11 and GNAQ were the most frequently mutated genes
in AH (20 of 27 cases, independent of the anatomic site). These muta-
tions were also identified in mixed lesions that contained an AH-like
component. Some of them also exhibited a second mutation in PIK3CA
and rarely FANCF gene.

RAS pathway mutations (KRAS, NRAS, and MAP2K1) were most
commonly found in LCH.

Alterations in the PIK3CA were frequently observed in CVM.

The least frequent mutations, PTEN and IDH1, were detected in FAVA
and SCH, respectively. A wildtype status was observed across nearly
all lesions with the highest frequency detected in venous malforma-
tions and LCH.

Conclusion: This study provides a detailed molecular analysis of
benign vascular tumours, shedding light on their genetic landscape
and the potential relevance of specific mutations in their pathogenesis.
Many of these alterations represent valuable surrogate diagnostic tools
on limited biopsies from unusually located lesions such as those in the
breast or the retroperitoneum where well differentiated angiosarcoma
is a consideration.

PS-18-009

Rare primary breast sarcomas: a case series from a tertiary cancer
S.A. Saraf!, I. Makker?, S. Agrawal’, M. Tripathi*, A. Kapoor®, P.
Giridhar®, Z. Chowdhury2

V. G. Saraf Memorial Hospital, Department of Pathology, Kochi,
India, 2Mahamana Pandit Madan Mohan Malviya Cancer Centre &
Homi Bhabha Cancer Hospital (Tata Memorial Centre), Department
of Oncopathology, Varanasi, India, Institute of Medical Sciences,
Banaras Hindu University, Department of Pathology, Varanasi, India,
“Mahamana Pandit Madan Mohan Malviya Cancer Centre & Homi
Bhabha Cancer Hospital (Tata Memorial Centre), Surgical Oncology,
Varanasi, India, SMahamana Pandit Madan Mohan Malviya Cancer
Centre & Homi Bhabha Cancer Hospital (Tata Memorial Centre),
Medical Oncology, Varanasi, India, ®Mahamana Pandit Madan Mohan
Malviya Cancer Centre & Homi Bhabha Cancer Hospital (Tata Memo-
rial Centre), Radiation Oncology, Varanasi, India

Background & Objectives: Primary breast sarcomas account for <1%
of all breast cancer cases, typically affecting patients aged >55 years.
They are difficult to differentiate from other types of breast cancer
based on the clinical and imaging results and are associated with a
poor prognosis. It is important to recognize them owing to differences
in treatment options. We here present a series of four cases of primary
breast sarcomas. The purpose of presenting this case series is to famil-
iarize the pathologist with these rare entities as they clinically mimic
epithelial malignancy of the breast but are heterogeneous and follow a
different clinical course and treatment protocol.

Methods: A collection of four rare breast mesenchymal tumours is
presented. The cases were worked up extensively with ancillary testing
and the diagnosis was rendered.

Results: A total of four cases were identified. All cases were females
with age group of presentation being 14-71 years with the mean age
being 44 years. The tumour size ranged from 1.5-20 cms. A diagnosis
of malignant peripheral nerve sheath tumour was rendered in one case,
one was diagnosed as chondrosarcoma, one as osteosarcoma, and the
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last as rhabdomyosarcoma. A diverse panel of immunohistochemistry
markers was used to reach the final diagnosis, including but not limited
to SMA, desmin, CD34, S-100, H3k27me3, myogenin, myoD1, and
SATB2 amongst others. The most common differential in all these
cases was a malignant phyllodes tumour.

Conclusion: This case series describes unique cases of primary breast
sarcomas. Histology plays a pivotal role in the diagnosis of these
tumours along with an immunohistochemical panel that is valuable in
excluding phyllodes tumours and differentiating amongst the various
sarcomas. In these cases, immunohistochemistry was a major contribu-
tor in diagnosis. This study supports and builds upon global data on
rare breast neoplasms, while offering valuable regional insights.

PS-19 Poster Session Uropathology
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Immunohistochemical profiling of mismatch repair deficiency in
advanced prostate cancer: a retrospective analysis

L Traila'?, D. Herman?, D. Anderco?, M. lacob?, A. Dema'?, V.
Dema®*

“Victor Babes” University of Medicine and Pharmacy, Microscopic
Morphology-Anatomic Pathology, ANAPATMOL Research Centre,
Timisoara, Romania, *‘Pius Brinzeu” County Clinical Emergency Hos-
pital, Pathology, Timisoara, Romania, >*Victor Babes” University of
Medicine and Pharmacy, Dept XV, Discipline of Urology, Timisoara,
Romania, *“Pius Brinzeu” County Clinical Emergency Hospital, Urol-
ogy, Timisoara, Romania

Background & Objectives: Mismatch repair (MMR) deficiency has
been reported in prostatic cancer with a low prevalence, ranging from
0.4% to 3.5%, and is commonly associated with advanced tumour
stages. The study aims to investigate the prevalence of MMR defi-
ciency in high-grade prostatic acinar adenocarcinoma (PAA) using
IHC analysis.

Methods: For this study, 26 cases of PAA with high Gleason scores
(>8) with available data on PSA levels and metastatic status were
selected. Formalin-fixed, paraffin-embedded specimens, including pro-
static biopsies, prostatectomies, and TUR-P samples, were evaluated
by immunohistochemistry (IHC) to assess the expression of mismatch
repair proteins (MLH1, PMS2, MSH2, and MSH6).

Results: Our analysis included 26 specimens, comprising 18 prostatic
biopsies, three prostatectomies, and 5 TUR-P samples. Serum PSA
levels ranged from 6.7 to 3090 ng/ml. Distant metastases were identi-
fied in 61.54% of cases (16 samples). All cases were evaluated by IHC
for MMR protein expression, revealing an MMR deficiency rate of
23.08% (6 cases). Among the deficient cases, one showed isolated loss
of MLH1 expression, two exhibited isolated loss of MSH6, and three
demonstrated concurrent loss of MSH2 and MSH6. We performed a
logistic regression analysis to evaluate whether PSA levels and the
presence of metastases were associated with MMR status. The resulting
p-value was ~ 1.00, indicating no statistically significant correlation
between the variables analysed. In this cohort, MMR status does not
appear to be predicted by serum PSA levels or the metastatic status.
Conclusion: This study highlights a notable prevalence of MMR defi-
ciency in advanced prostate cancer (poorly differentiated and high
stage). Serum PSA levels and metastatic status showed no significant
association with MMR status, suggesting the need to explore alterna-
tive indicators for identifying and testing cases potentially eligible for
checkpoint inhibitor therapies.

PS-19-002

Liquid biopsy-based comprehensive genomic profiling in advanced
prostate cancer

L_Adamik', H. Engi!, E. Téth!, Z. Melegh!
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Background & Objectives: Comprehensive genomic profiling (CGP)
from liquid biopsy is an emerging method, and allows the assessment
of hundreds of genes and genome-wide signatures in a minimally inva-
sive manner. In metastatic prostate cancer, liquid biopsy is often the
only feasible method for tumour sampling. Bone, a frequent metastatic
site, is not only difficult to sample but the decalcification process also
degrades the DNA. In other cases, the condition of the patient may not
be suitable for invasive procedures.

Methods: Fourteen patients (aged 45-76) with advanced prostate can-
cer were selected as unsuitable candidates for tissue-based CGP. Cell-
free DNA (cfDNA) was extracted from the patients’ plasma. Trusight
Oncology 500 ctDNA next generation sequencing panel test was per-
formed, which assesses homologous recombination repair (HRR) gene
mutations and genome-wide signatures, such as tumour mutational bur-
den (TMB) and microsatellite instability. A clonal hematopoietic origin
of the mutations was excluded.

Results: HRR gene mutation was found in 21% (3 out of 14) of the
cases. No BRCA1 or BRCA2 mutation was identified. Other HRR gene
mutation was detected in 3 cases (CHEK2, RAD51B with CDK12,
and ATM). No microsatellite instability was detected in our cohort.
Five patients had a tumour with high TMB (>10 mutations/Megabase).
Conclusion: HRR mutation was detected at a similar incidence
reported in primary tumours, but with the notable lack of BRCA muta-
tion. This might be due to the relatively small size of our cohort. The
significance of blood TMB (bTMB) is still not well established. Recent
studies suggest that TMB and bTMB correlate, but a new cut-off (prob-
ably higher than 10 mutations/Megabase) needs to be validated to pre-
dict response to immune checkpoint inhibitor. Liquid biopsy-based
CGP can be an exceptionally helpful tool for identifying targetable
genomic alterations, especially in cases with tissue sampling difficul-
ties. However, further investigations are needed to predict therapeutic
responses.

PS-19-003

Evaluation of incidence and histopathological findings of soft tissue
sarcomas in genitourinary tract

H.M. Turhan', S. Kabul!

"Bursa Uludag University, Medical Pathology, Bursa, Turkey

Background & Objectives: This study aims to assess the clinicopatho-
logical features and prognostic factors affecting survival in patients
diagnosed with genitourinary sarcomas at our institution.

Methods: Patients diagnosed with primary genitourinary soft tissue
sarcomas between 2014-2025 were retrospectively reviewed from
our hospital’s pathology archive. Sarcomas of female genital tract
and retroperitoneal origin were excluded. Thirty-eight patients with
clinical follow-up were included. Demographic, histopathological,
and clinical data (age, sex, histologic type, tumour size, necrosis,
mitotic count, primary organ, metastasis, surgical margins, and fol-
low-up duration) were collected through literature review. Data were
analysed using IBM SPSS Statistics 27 with appropriate statistical
methods.

Results: The cohort included 28 males and 10 females, with 17 pae-
diatric and 21 adult patients. The mean overall survival was 41.1
months. The kidney was the most common tumour site (42.1%), fol-
lowed by the bladder (28.9%), testis/paratesticular region (23.7%),
and prostate (5.2%).Rhabdomyosarcoma was the most frequent his-
tological subtype (26.3%), followed by leiomyosarcoma (23.7%) and
clear cell sarcoma (15.8%).High mitotic activity (=20 mitoses/10
HPF) was observed in 47.4% of cases, and tumour necrosis in 78.9%.
At diagnosis, systemic metastases were present in 42.1% of patients,
and surgical margin positivity in 28.9%. By the end of follow-up,

55.2% of patients were alive. Tumour location significantly influ-
enced survival (p=0.016), with kidney tumours showing the longest
and prostate tumours the shortest survival. Survival also differed sig-
nificantly by tumour type (p<0.001), with clear cell sarcoma having
the longest and malignant peripheral nerve sheath tumours the short-
est survival. Absence of metastasis at diagnosis was linked to longer
survival (p=0.003).Positive surgical margins were associated with
shorter survival (p=0.041).No significant association with survival
was found for mitotic activity (p=0.382), tumour necrosis (p=0.077),
age (p=0.069), or tumour size (p=0.754).

Conclusion: Tumour type and location, metastasis at diagnosis, and
margin status are key prognostic factors for survival in genitourinary
sarcomas. Recognizing these factors can guide clinical decision-mak-
ing and patient management.

PS-19-004

Prognosis and tumour grading in bladder urothelial carcinomas
with intratumoral grade heterogeneity

K. Dogan', G.V. Alkan®?, M. Tiirk Alkan®*, E. Onder”
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#Ordu University Training and Research Hospital, Pathology, Ordu,
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Background & Objectives: Grade heterogeneity is one of the most
debated issues in grading urothelial carcinomas. According to the
2021 World Health Organization (WHO) classification, approxi-
mately one-third of urothelial carcinomas exhibit grade heteroge-
neity, and a minimum of 5% high-grade component is currently
required for a tumour to be classified as high-grade. However, it
is also emphasized that further studies are needed to determine
this threshold. In this study, we aimed to investigate the prognostic
significance of the high-grade component in urothelial carcinomas
exhibiting grade heterogeneity and to determine a cut-off value for
the high-grade proportion based on survival data.

Methods: In this retrospective study, 180 cases of non-muscle-
invasive urothelial carcinoma diagnosed via transurethral resection
of bladder tumours (TURBT) between January 2019 and August
2022 were included. All cases demonstrated grade heterogeneity.
The presence of lamina propria invasion, percentage of high-grade
tumour, recurrence, and overall survival were evaluated.

Results: Recurrence was observed in 26.67% of the cases, and the two-
year survival rate was 73.33%. Statistical analysis revealed no signifi-
cant association between recurrence and the proportion of high-grade
tumours. However, a significant decrease in survival was observed with
increasing proportions of high-grade components. Receiver operating
characteristic (ROC) curve analysis identified a cut-off value of 27.5%
for the high-grade tumour component in relation to overall survival.
Conclusion: Our study demonstrated a strong association between the
proportion of high-grade components and survival in non-muscle-
invasive urothelial carcinomas. Considering our findings and existing
literature, our results suggest that a threshold higher than 5% may be
more appropriate for classifying tumours as high-grade. Large-scale,
multi-centre studies are warranted to validate and refine these findings.

PS-19-007

Tumour budding in urothelial carcinoma, single institution study
of 84 cases

A. Bdioui'?, A. Mahmoudi®, R. Bader?, Z. El Euch?, S. Hmissa?, N.
Missaoui!

'Sousse Medical School, Research Laboratory Oncogenesis and
Tumoral Progression LR21ES03, Sousse, Tunisia, 2Sahloul Hospi-
tal, Pathology, Sousse, Tunisia, >Farhat Hached Hospital, Pathology,
Sousse, Tunisia
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Background & Objectives: In Tunisia, Urothelial carcinoma is the
most common genitourinary cancer in men and the second most com-
mon cancer. Approximately 20-30% of patients with newly diagnosed
bladder cancer have muscle-invasive disease. Despite advances in man-
agement, predicting outcome remains a challenge due to the limitations
of classical prognostic factors. Identification of novel markers, such as
tumour budding (TB), may represent a promising advance.

The aim of this study was to investigate tumour budding in muscle-
infiltrating urothelial carcinoma of the bladder and to analyse its prog-
nostic significance.

Methods: We performed an analytical study including cases of muscle-
invading bladder urothelial carcinoma. Tumour budding was assessed
using the hot spot method, according to the recommendations of the
International Tumour Budding Conference Consensus in 2016.
Results: Our study included 84 cases. The sex ratio was estimated
at 11. The majority of tumours were high grade. Carcinoma in situ
lesions was seen in 32.1% of cases. Vascular emboli were identi-
fied in 63 cases, lymphatic emboli in 68% and peri-nervous invasion
in 58.3% of tumours. Tumours were classified as pT4a in 40.5% of
cases. The presence of lymph node metastases was noted in 28.6%
of cases.

Tumour budding was observed in 41.7% of cases: it was grade I:
in 9.5% of cases, grade II: in 16.7% of cases, grade III: in 15.5% of
cases. There was a correlation between TB and the type of invasion,
the degree of parietal infiltration, the presence of vascular emboli, the
presence of lymphatic emboli, the presence of peri-nervous involve-
ment (p=0.012) and the presence of carcinoma in situ. There was no
correlation with epidemiological data, tumour size, grade, histological
variants or overall survival.

Conclusion: These results highlight the potential role of TB as a prog-
nostic marker in muscle-infiltrating bladder cancer and pave the way
for its use as an additional tool in patient sratification.

PS-19-009

Reporting practices in post radiation prostate biopsies among geni-
tourinary pathologists
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Background & Objectives: Despite the widespread use of radiation
therapy (RT) in prostatic adenocarcinoma, no formal, international
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pathology reporting guidelines exist, with only two prior studies
(19871, 2009%) providing recommendations on how to assess these
cases. We surveyed genitourinary (GU) pathologists to determine their
reporting practice in post-RT prostate biopsies.

Methods: A 14-question survey was circulated to GU pathologists to
understand annual reporting volumes, grading approach, use of immu-
nohistochemistry (IHC) and reporting of morphologic features in the
context of prior RT. Representative images of post-RT prostatic carci-
nomas (n=3) were included.

Results: 21/28 GU pathologists completed the survey. Annually, 24%
report <10 post-RT biopsies, 57% assess 10-50 cases, and 19% see >50.
Pathologists reporting >10 cases/annum are more likely to comment on
radiation effect vs those who see <10 (86% vs 20%, p=0.055). 24% do
not report Gleason score/grade group (GS/GG) if there is known prior
radiation while 71% report GS/GG if radiation effect is present in back-
ground benign tissue but absent in cancer. Regarding the 3 examples
of post-RT cancer included in the survey, the proportion of patholo-
gists who said they would grade was 19%, 57% and 86%, respectively.
Overall 67% comment on the degree of radiation change, including 63%
of those who report GS/GG and 80% of those who do not report GS/
GG. 52% always note the presence of intraductal/cribriform carcinoma,
33% note only if they provide GS/GG, and 14% never report in post-RT
biopsies. 62% routinely use IHC to identify residual cancer including
all who do not provide GS/GG. With respect to awareness of reporting
guidelines, 58% believed there are none, and 14% were unsure.
Conclusion: There is widespread variability in reporting practice in
post-RT prostate biopsies amongst GU pathologists, with variable use
of IHC, reporting of intraductal/cribriform carcinoma, and GS/GG
assignment. Formal, evidence-based guidelines would help standard-
izing reporting practice.

'PMID: 3595408

2PMID: 19117039
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Assessment of c-kit expression in neuroendocrine carcinomas of
the genitourinary tract: an exploratory study
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Background & Objectives: De novo neuroendocrine carcinomas
(NEC) of the genitourinary (GU) tract are relatively rare but increased
frequency is noted in prostate cancers treated with androgen depriva-
tion therapy. Therapeutic options are limited. C-kit (CD117) is upregu-
lated in treatment-emergent NEC of prostate mediated via FOXA1/A2.
Phase-1 clinical trials assessing c-kit antibody-drug conjugates (ADC)
in NEC of multiple tumour sites have started. Our objective was to
explore the pattern and frequency of c-kit expression in a real world
cohort of NEC from the GU tract.

Methods: High grade NEC of prostate and bladder were identified
through search of the laboratory information system. Gleason score
10/10 acinar prostatic adenocarcinomas, and high grade, muscle inva-
sive urothelial carcinomas (MIBC) were used as controls. All were
stained with CD117 antibody (DAKO, 1/400 dilution, run on Ventana
Benchmark Ultra platform). Each case was assessed using H-scores
(range 0-300), calculated as follows: (3 x percentage of cells with
strong staining) + (2 x percentage of cells with moderate staining) +
(1 x percentage of cells with weak staining).

Results: Twenty-four GU NEC were identified: 10 NEC of prostatic
origin (6 de novo) and 14 NEC of bladder origin. Thirty-eight controls
(18 Gleason score 10/10 prostate and 20 MIBC) were used. Expres-
sion of cytoplasmic CD117 was seen in 13/24 (54%) NEC, including
7/10 prostate cases and 6/14 bladder cases. H-scores ranged from 10 to
270. All control cases (n=38) were negative for CD117 (p< 0.0001).
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Conclusion: Pharmacologic inhibition of c-kit represents a novel
therapeutic target in high NEC of the GU tract. Prostate derived NEC
displayed higher frequency of CD117 expression than urothelial NEC.
Additional larger series should be explored to fully evaluate the fre-
quency, patterns of expression and clinico-pathological correlates for
determining future clinical utility of c-kit ADC.

PS-19-011

Expression profiles and translational relevance of transcriptional
regulators of neuroendocrine differentiation in castration-resistant
prostate cancer

G. Vocino Trucco', G. Farinea?, F. Napoli?, E. Bollito!, S. Novello?,
C. Buttiglieroz, M. Volante?

!San Luigi University Hospital, Pathology Unit, Orbassano, Turin,
Italy, 2San Luigi University Hospital, Department of Oncology, Orbas-
sano, Turin, Italy

Background & Objectives: The acquisition of a neuroendocrine
phenotype by prostate cancer cells is a known mechanism leading to
castration resistance, defining the so-called “treatment-related neuroen-
docrine prostatic carcinomas (t-NEPCs)”. While the molecular drivers
of t-NEPCs remain unclear, marked epigenetic differences between
t-NEPCs and non-neuroendocrine castration-resistant prostate cancers
suggest a role for transcriptional reprogramming. This study aimed to
investigate the expression patterns of transcription factors associated
with neuroendocrine differentiation in patients with castration-resistant
prostate cancer, exploring their association with the development of
a neuroendocrine phenotype, pathological features, and clinical out-
comes, including responses to androgen deprivation therapy (ADT)
and survival.

Methods: Eighty-three prostate cancer tissue samples from patients
subsequently treated with first line ADT, and later with androgen
receptor pathway inhibitors (ARPI) were retrieved. Gene expression
of transcriptional regulators mediating neuroendocrine differentia-
tion (ASCLI, DLL3, NEURODI, MYCLI, INSM1, NOTCHI, YAPI
and POU2F3) were assessed using real-time PCR. Additionally, the
immunohistochemical (IHC) expression of synaptophysin and chro-
mogranin A was evaluated.

Results: Unsupervised hierarchical analysis revealed three primary
transcriptional classes significantly correlated with neuroendocrine
phenotype. In particular, ASCLI was significantly associated with
CHGA gene expression and with positive chromogranin A and synap-
tophysin IHC. In terms of clinical outcomes, low DLL3 and POU2F3
expression, and high MYCLI expression, were associated with dis-
ease progression during ARPI treatment. High CHGA expression
was associated with poor disease-free survival during both ADT and
ARPI treatments. Moreover, high ASCLI expression correlated with
shorter time-to-progression interval and overall survival during ARPI
treatment.

Conclusion: Our study revealed heterogeneous expression patterns of
transcriptional regulators of neuroendocrine differentiation in prostate
cancer patients admitted to ADT. Moreover, it provides the first evi-
dence of the role of ASCLI as a prognostic parameter in prostate cancer
patients undergoing ARPI.

PS-19-012

DNA methylation profiling of urological cancers identifies novel
cancer-specific and pan-cancer biomarkers, and reveals differen-
tially activated pathways for therapeutic targeting

1. Lobo!, V. Constancio?, A. Gomez>, J. Ramalho-Carvalho?, 1.
Carneiro', R. Freitas®, M. Esteller’, R. Henriquel, C. Jer6nimo?
'Portuguese Oncology Institute of Porto (IPO Porto), Pathology, Porto,
Portugal, >Portuguese Oncology Institute of Porto (IPO Porto), Cancer
Biology and Epigenetics Group, Porto, Portugal, *University of Vic -
Central University of Catalonia (UVic-UCC), Biosciences, Barcelona,

Spain, “Portuguese Oncology Institute of Porto (IPO Porto), Urology,
Porto, Portugal, >Josep Carreras Leukemia Research Institute (IJC),
Cancer Epigenetics Group, Barcelona, Spain

Background & Objectives: DNA methylation profiling holds promise
for biomarker discovery and therapeutic targeting with hypomethylat-
ing epidrugs. This study aimed to investigate the DNA methylation
landscape of prostate, bladder and kidney cancer (PCa, BlCa, KCa),
integrating findings with The Cancer Genome Atlas (TCGA) datasets
to identify both shared and cancer-specific DNA methylation signatures
with functional relevance.

Methods: DNA methylation profiles of 72 fresh-frozen tissues were
histologically characterized, underwent DNA extraction and were ana-
lysed using the HumanMethylation450 BeadChip methylation array
(Illumina). These included 25 PCa (acinar adenocarcinoma), 5 normal
prostatic tissues (transurethral ressections, without HGPIN), 14 BICa
(urothelial carcinomas), 5 normal bladder urothelium (from cystopros-
tatectomies not harbouring urothelial neoplasia), 17 KCa (all clear cell
RCC), and 6 normal kidney cortical tissue (from nephroureterectomies
not harbouring renal cortical neoplasia). Unsupervised clustering and
principal component analysis was performed. Differentially methyl-
ated CpG sites were identified, and then further analysed using the
TCGA datasets [RNAseq and DNA methylation (450k)] to evaluate
their impact on gene expression. Gene ontology (GO) analysis was
performed to identify affected biological pathways.

Results: DNA methylation profiles distinguished tissue types, and
also normal from cancer tissues within each tissue type. BICa and
KCa showed predominant genome-wide hypomethylation (suggesting
genomic instability), whereas PCa was characterized by predominant
promoter hypermethylation. Hypermethylation-associated gene silenc-
ing in PCa and BICa affected genes involved in DNA repair, oxida-
tive stress regulation, epithelial-mesenchymal transition (EMT), and
immune evasion. Cancer-specific analyses revealed that PCa hyper-
methylation predominantly impacted metabolic and detoxification
pathways, whereas in BICa, it affected genes regulating cell fate and
tissue organization.

Conclusion: This study provides new insights into the epigenetic
heterogeneity of urological cancers. The identification of both shared
and cancer-specific methylation patterns highlights their potential as
biomarkers for early detection, disease monitoring and therapeutic
targeting.

PS-19-013

Prognostic value of androgen receptor and androgen receptor
splice variant-7 in prostatic adenocarcinoma

LD. Carunwu', S.E. Giusca', M.B. Chifu', B. Gafton?, C. Terinte®, 1.
Prutianu*

"University of Medicine and Pharmacy "Grigore T. Popa", Depart-
ment of Morphofunctional Sciences I, Iasi, Romania, 2University of
Medicine and Pharmacy "Grigore T. Popa", Department of Medicine
II1, Iasi, Romania, *Regional Institute of Oncology, Department of
Pathology, Iasi, Romania, “Neolife Medical Centre, Department of
Oncology, lasi, Romania

Background & Objectives: Current research on prostate cancer
focuses on the role of the androgen receptor (AR) and its variants in
hormone sensitivity and resistance. Our study analyzes AR and andro-
gen receptor splice variant-7 (AR-V7) heterogeneity, emphasizing their
relationship with clinico-pathological parameters that influence tumour
behaviour.

Methods: The study group comprised 86 cases of prostatic adenocar-
cinoma (pADK). Clinico-pathological characteristics - including age,
PSA value, histological type, Gleason score, ISUP prognostic grading
group, clinical/pathological staging, progression-free survival (PFS),
and overall survival (OS) - were extracted from medical records. AR

@ Springer



Virchows Archiv

and AR-V7 expression were assessed immunohistochemically. Rela-
tionships between AR and AR-V7 immunoprofiles (positive versus neg-
ative) and clinico-pathological parameters were statistically analysed.
Results: AR immunoexpression was positive in 72 cases (92.31%) and
negative in 6 cases (7.69%), while AR-V7 immunopositivity was identi-
fied in only 10 out of 78 cases (12.82%). Statistical analysis of classical
clinico-pathological factors and AR immunoexpression showed sig-
nificant differences concerning clinical stage at diagnosis, PSA value,
ISUP prognostic grading group, tumour localization in both prostate
lobes, and histological type. AR-V7 immunoexpression showed a sta-
tistically significant correlation only with clinical stage at diagnosis
and extensive tumour localization in both prostate lobes. Kaplan-Meier
curves and Cox regression analysis indicated no statistically signifi-
cant differences in OS or PFS based on AR and AR-V7 positivity or
negativity.

Conclusion: The mechanisms underlying hormone sensitivity and
resistance in pADK are not yet fully understood. Studies investigat-
ing AR as a prognostic factor report heterogeneous and contradictory
results due to major differences in cohort structures and immunoexpres-
sion assessment methods. Our results suggest that although AR status
significantly correlates with several clinico-pathological parameters, it
does not influence tumour progression. The AR-V7 profile, consistent
with data reported in the literature, supports its potential role in the
development of antiandrogen treatment resistance in pADK patients.

PS-19-014

Comprehensive clinicopathological and immunohistochemical eval-
uation of mucinous tubular and spindle cell carcinoma of kidney:
a multicentre retrospective study of 71 cases

A. Sert!, O. Ertunc!, G. Giiner Gebegz, 1. Giirses®, B. Hasbay4, 1. Isik
Goniil', K. Késemehmetoglu?, K. Yériikoglu’, G. Giimriikgii®, D.
Enneli’, M.H. Toperg, M.F. Aglkahng, G. C)Zdogan Yllmazm, Y.Y.
Karabulut'!, E. Gokee'?, S. Bektas'®, M. Oznur', N. Culhac1®’, D.
Baycelebi'®, G. Teoman!”, B.B. Senay®, H. Kumbul'®

!Gazi University Faculty of Medicine, Department of Pathology,
Ankara, Turkey, “Hacettepe University Faculty of Medicine, Depart-
ment of Pathology, Ankara, Turkey, *Istanbul University Cerrahpasa
Faculty of Medicine, Department of Pathology, Istanbul, Turkey,
“Bagkent University Adana Hospital, Department of Pathology, Adana,
Turkey, >Dokuz Eyliil University Faculty of Medicine, Department of
Pathology, izmir, Turkey, *Haydarpasa Numune Training and Research
Hospital, Department of Pathology, Istanbul, Turkey, ’Ankara Univer-
sity Faculty of Medicine, Department of Pathology, Ankara, Turkey,
8Marmara University Faculty of Medicine, Department of Pathology,
Istanbul, Turkey, *Eskisehir Osmangazi University Faculty of Medi-
cine, Department of Pathology, Eskisehir, Turkey, '°Siileyman Demirel
University Faculty of Medicine, Department of Pathology, Isparta, Tur-
key, "Mersin University Faculty of Medicine, Department of Pathol-
ogy, Mersin, Turkey, '?Basaksehir Cam and Sakura City Hospital,
Department of Pathology, Istanbul, Turkey, '*University of Health Sci-
ences, Department of Pathology, Istanbul, Turkey, “Tekirdag Namik
Kemal University Faculty of Medicine, Department of Pathology,
Tekirdag, Turkey, > Adnan Menderes University Faculty of Medicine,
Department of Pathology, Aydin, Turkey, '®Ondokuz Mayis Univer-
sity Faculty of Medicine, Department of Pathology, Samsun, Turkey,
17K aradeniz Technical University Faculty of Medicine, Department of
Pathology, Trabzon, Turkey, "*Burdur Provincial Health Directorate,
Department of Public Health, Burdur, Turkey

Background & Objectives: Mucinous tubular and spindle cell carci-
noma (MTSCC) is a rare subtype of renal cell carcinoma and consid-
ered a low-grade neoplasm. Limited data exists regarding its clinical
course, prognostic factors, defining histopathological and immunohis-
tochemical features. This study aims to provide a comprehensive evalu-
ation of the clinicopathological and immunohistochemical features of
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MTSCC through a multicentre retrospective series, explore potential
diagnostic markers via tissue microarray analysis.

Methods: A total of 71 MTSCC cases were retrospectively collected
from 17 institutions; patient demographics, pathological findings
including tumour size, pT stage, nuclear grade, the presence of high-
grade or sarcomatoid phenotype, necrosis, metastasis, were reviewed.
A panel of marker expression including CK7, CK20, PAXS, RCC,
AMACR, PanCK, EMA, CD10, 34BE12, other HMWK and vimentin
were evaluated. 20 out of 71 cases also underwent tissue microarray
analysis with immunostaining for keratin 7, CD10, AMACR, VSTM2A
and YAPI1. The extent and intensity of staining semi-quantitatively
assessed by 2 pathologists. Results were correlated with morphological
and clinical parameters.

Results: The cohort included 47 females and 24 males, with a mean
age of 60 years. Mean tumour size was 58.8 mm. Most tumours were
pT1 (52.1%) and grade 2 (60.6%). High-grade features were present
in 16.9%, sarcomatoid differentiation in 9.8%, tumour necrosis in 7%,
metastasis in 8.5% of the cases. CK7, AMACR, PAX8 were among
the 3 consistently positive markers in almost all cases (consecutively,
100%, 100% and 92.3%). CD10 and RCC expressions were variable
(76.9% and 61.5%). Tissue microarray confirmed high AMACR, YAPI
and CK7 expression (consecutively 95%, 95% and 75%), and weak but
common VSTM2A expression (75%). CD10 was mostly negative, some
cases show weak-heterogeneous staining.

Conclusion: This study represents one of the largest series of MTSCC;
aims to support the diagnostic immunoprofile of MTSCC, potentially
identifying novel markers (VSTM2A, YAP1) that may help differential
diagnosis.

PS-19-015

Mutational profile of invasive penile squamous cell carcinoma

M. Ermakov!, M. Seles?, U. Bele?, S. Ahyaiz, S. Regaucr', K. Kashofer!
"Medical University of Graz, Diagnostic and Research Institute of
Pathology, Graz, Austria, Medical University of Graz, Department
of Urology, Graz, Austria

Background & Objectives: Penile squamous cell carcinoma (SCC) are
rare cancers that arise after transforming human papillomavirus (HPV)
infection or independent of HPV. Limited knowledge about genetic
alterations comes from studies of mainly small cohorts of typically
mixed aetiology.

Methods: Invasive penile SCC of 133 patients from a single institution
in a low-incidence country, hot spots of 50 cancer-relevant genes were
analysed with targeted next-generation sequencing.

Results: 64/133 SCC were classified as HPV-induced with 20/64
(31%) carrying somatic mutations. 69/133 SCC arose independent
of HPV with 61/69 (88%) featuring somatic mutations. PIK3CA,
FGFR3 and FBXW7 mutations occurred in both groups in simi-
lar numbers as seen in other human cancers. Mutations in TP53
(41/69; 59%) and CDKN2A (30/69; 43%) with a co-occurrence in
25/69 (36%) and HRAS (12/69; 17%) occurred exclusively in HPV-
independent SCC. Multiple genes mutations occurred in 9/64 (14%)
HPV-induced SCC versus 42/69 (61%) HPV-independent SCC (Chi
square; p< 0.001). More than one mutation per gene (multi hits) were
characteristic for HPV-independent SCC (14/69; 20%) compared to
3/64 (5%) HPV-induced SCC (Chi square; p<0.001). The total num-
ber of mutations was significantly higher in HPV-independent (136
mutations) than in HPV-induced penile SCC (38 mutations; Welsh
test; p<0.001). No differences were identified with age or tumour
stage of the primary SCC in neither etiologic group suggesting that
acquisition of driver gene mutations are early events after invasion.
Conclusion: There are characteristic differences in mutational land-
scapes for the two aetiologies. While genetic mutations in tumour sup-
pressor genes drive HPV-independent penile carcinogenesis, oncogenic
action of E6 and E7 substitute for mutations in HPV-induced SCC.
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Only a subgroup of patients with advanced mutated HPV-positive SCC
may be candidates for targeted therapy and clinical trials, while HPV-
independent SCC with tumour suppressor gene mutations remain a
therapeutic challenge.

PS-19-016

Genomic copy number variations in human papillomavirus
(HPV) - induced and HPV - independent penile cancer

M. Ermakov’, S. Regauerl, K. Kashofer!

"Medical University of Graz, Diagnostic and Research Institute of
Pathology, Graz, Austria

Background & Objectives: Penile squamous cell cancer (SCC) is a
rare disease that arise via two major pathways: human papillomavi-
rus (HPV) - induced and HPV - independent. Genomic copy number
variations (CNV) are observed in many cancer types, however, their
role in penile carcinogenesis remain to be poorly understood. In this
study, we examined CNV changes in a cohort of 122 invasive penile
SCC from a single low-incidence country.

Methods: DNA was extracted from micro-dissected tumour tissues and
analysed for the presence of HPV genotype-specific DNA using the
LCD-Array (CHIPRON) and for CNV by shallow WGS (Agilent Sure-
Select). Immunohistochemical overexpression of pl6INK4A served as
a surrogate marker for a transforming HPV infection. A segmentation
algorithm was used to identify CNV segments associated with gains
(CN>2) and losses (CN<2). Statistical analysis was performed using R.
Results: The overall fraction of genome alterations - documented as
percentage of genome with CN changes - did not differ significantly
between 63/122 (52%) HPV-induced SCC (median: 42.6%) and 59/122
(48%) HPV-independent SCC (median: 45.2%). The most common
shared alterations included gains on 1q (HPV-induced: 51%, HPV-
independent: 36%) and 3q (HPV-induced: 56%, HPV-independent:
52%), and losses of 19q (HPV-induced: 37%, HPV-independent: 40%).
Although HPV-independent SCC featured more losses of 19p (53%
vs. 32%) and 21q (25% vs. 9%), these differences were not significant
Significant differences (p<0.05) in HPV-independent SCC were
observed for gains of 8q (69% vs. 32%), Tp (43% vs 21%) and 7q (31%
vs 11%). Losses of 11p (HPV-induced: 27%, HPV-independent: 7%)
and 11q (HPV-induced: 19%, HPV-independent: 2%) were character-
istic of HPV-induced SCC.

Conclusion: Our results demonstrate recurrent CNV patterns in penile
SCC with overlapping and distinct alterations with respect to HPV sta-
tus. The data suggest involvement of both stochastic genomic instability
and pathway-specific mechanisms in the development of HPV-induced
and HPV-independent tumours.

PS-19-017

Heterogeneity of PSMA expression in lymph node metastases of
prostate adenocarcinoma and correlation with PSMA imaging

E. Kirner!, T. Metzler!, I. Rauscher?, C. Moglerl, M. Remke!
nstitute of General Pathology and Pathological Anatomy of the Tech-
nical University of Munich, Munich, Germany, MRI (Miinchen rechts
der Isar) Technical University Munich, Munich, Germany

Background & Objectives: Prostate-specific membrane antigen
(PSMA) is a widely used target molecule in the treatment and imaging
of prostate cancer. PSMA-PET offers good specificity in the detection
of lymph node metastases. However, literature reports vary in terms
of sensitivity, ranging from 40 to 85 %. Our previous studies showed a
clear intra- and intertumoral heterogeneity of PSMA expression in pri-
mary prostate cancer. To test whether the limited sensitivity of PSMA-
PET-CT is due to heterogeneous

PSMA expression also in lymph node metastases, we investigated
PSMA expression in lymph node

metastases by immunohistochemistry in correlation with PSMA-based
imaging (PSMA-PET-CT).

Methods: 216 lymph node metastases from 92 patients were included.
PSMA expression was determined for lymphnode metastases and pri-
mary tumours by PSMA immunohistochemistry (Abcam, 1:50) fol-
lowed by semiquantitative (immunoreactive score) and semiautomatic
evaluation (QuPath). These values were correlated with histomorpho-
logical and imaging parameters.

Results: Preoperative PSMA-PET-CT showed a sensitivity of 63 % in
relation to the individual lymph node metastases. False positive results
(4%) were due to PSMA-expression in germinal centres of reactive
lymph nodes. In addition to size, overall DAB intensity, but not mem-
branous staining alone, differed significantly between detected and
undetected lymph node metastases.

Consistent with our previous studies, we found PSMA negative areas
in 28% of all primary prostate

cancers, but only 2% of patients presented with partially or completely
PSMA negative lymph node

metastases. Unlike in primary prostate cancer, PSMA expression was
homogeneous within metastases of the same patient.

Conclusion: Low PSMA expression is a key factor for false negative
results in PSMA-PET-CT, and any PSMA staining (cytoplasmic and
membranous) seems to be relevant for PSMA-PET-CT detection.
Unlike primary prostate cancer, lymph node metastases from the same
patient showed uniform staining patterns underlining the clonal nature
of lymph node metastases.

PS-19-018

International validation of glass slide-based and digital grad-
ing of renal cell carcinoma: reproducibility study and need for
standardization

L Westerdorf!, A. Pryalukhinz, M.-L. Eich’, A. Quaasl, N. Gaisa®,
T. Bismar®, J. Felipe Lima®, I. Fahoum®, H. Pham’, H. Reis®, M.
Tretiakova®, Y. Tolkach'

University Hospital Cologne, Institute of General Pathology and Path-
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stadt, Institute of Pathology and Molecular Pathology, Vienna, Austria,
3Charité Berlin, Institute of Pathology, Berlin, Germany, 4University
Hospital Ulm, Institute of Pathology, Ulm, Germany, >University of
Calgary, Department of Biochemistry & Molecular Biology, Calgary,
Canada, °Tel-Aviv Sourasky Medical Centre, Department of Pathology,
Tel-Aviv, Israel, "Bach Mai Hospital, Department of Pathology, Hanoi,
Vietnam, 8University Hospital Frankfurt, Dr. Senckenberg Institute of
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ment of Laboratory Medicine & Pathology, Seattle, USA

Background & Objectives: The WHO-recommended grading system
for clear cell (ccRCC) and papillary renal cell carcinoma (pRCC) was
introduced in 2012 and is based on nucleolar prominence (G1-G3) and
additional histological features (G4). While its prognostic relevance
has been validated in glass-slide microscopy (GSM), its applicability
to digital pathology (DP) remains underexplored. This study aimed to
assess the reproducibility of grading across DP and GSM modalities.
Methods: A total of 197 ccRCC and 139 pRCC cases from Cologne Uni-
versity Hospital (UKK) and University Hospital Wiener Neustadt (WNS)
(collected from 2012-2022) were digitized and independently graded
on GSM and DP by 9 international genitourinary pathologists using the
WHO system. A washout period of > 3 weeks was implemented between
modalities. Interrater variability was assessed using pairwise weighted
Cohen’s kappa. For each case, a majority vote (MV; highest frequency
grade, defaulting to the higher grade in ties) and a consensus grading
(CG; >50% agreement, when available) were calculated.

Results: In ccRCC cohorts, interobserver agreement on GSM ranged
from 0.25-0.81 vs MV and 0.34-0.83 vs CG. For DP, this range was
0.27-0.85 (MV) and 0.29-0.84 (CG). In pRCC cohorts, interobserver
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agreement on GSM ranged from 0.39-0.65 vs MV and 0.54-0.82 vs
CG. For DP this range was 0.26-0.63 (MV) and 0.24-0.82 (CG). There
were significant variations in intrarater agreement (DP vs GSM for
single pathologists): 0.47-0.90 for ccRCC and 0.32-0.74 for pRCC.
Observed trends were overgrading using DP and differences in G4
feature interpretation.

Conclusion: WHO grading showed moderate interrater agreement
across modalities, with better reproducibility in ccRCC. Digital grad-
ing did not consistently replicate GSM and tended to higher grades,
emphasizing the need for RCC grading standardization.

PS-19-019

Gene expression profiling in prostate cancer: a bioinformatics
approach to prognostic stratification

LS. Marrero Afonso'

1Hospital Universitario Nuestra Sefiora de Candelaria, Santa Cruz de
Tenerife, Spain

Background & Objectives: Prostate cancer is a highly prevalent dis-
ease and transcriptomic analysis has emerged as a valuable tool for its
molecular characterization. This study performed a differential gene
expression analysis in prostatic acinar adenocarcinoma to identify bio-
logical pathways associated with tumour progression.

Methods: RNA-seq data from the PRINA237581 project, including
103 FFPE tissue samples from multiple institutions, were analysed.
RNA extraction followed quality control steps, library were prepared
using Illumina HiSeq2000. Data processing included quality assess-
ment (FASTQC software), trimming (TrimGalore), and alignment to
the human genome GRCh38.p14 (HISAT?2). Read quantification was
performed with HTSeq-count, followed by differential expression anal-
ysis in RStudio (edgeR). Genes with an FDR < 0.05 and a logFCI1lI
were considered significant. Functional enrichment was assessed using
Gene Ontology (GO) analysis.

Results: A total of 265 differentially expressed genes were identi-
fied, with 65% downregulated in high-grade tumours (Gleason 8-10).
These genes were primarily associated with urological develop-
ment (p-value: 1.74e-05) and cellular adhesion pathways (p-value:
0.00018), including NET1 (logFC = 2.92; FDR = 0.013), reflect-
ing the transition from well-formed tubular structures to the dedif-
ferentiated morphologies. Increased glycolysis and methylglyoxal
biosynthesis, linked to NF-kB activation and bone metastases, were
also observed (p-value: 0.005). In contrast, upregulated pathways
included: cell cycle regulation (p-value: 8.73e-05), DNA structure
maintenance, and histone methylation-mediated epigenetic modifica-
tions (p-value: 7.1e-05). Additionally, the enrichment of neurogene-
sis-related pathways (p-value: 0.00012), for example N4BP3 (logFC
= 2.6; FDR = 0.0033), suggests a role for stromal interactions in
disease progression. Regulatory molecules, such IncRNA LIPT2-
AS1 (logFC=-2,44; FDR=9,54e-04), which is associated with PD-L1
expression, were found to be upregulated in high-grade tumours and
could represent a surrogate marker of good prognosis.

Conclusion: The pathogenesis of prostate cancer is highly complex,
involving interrelated molecular mechanisms that can be deciphered
using bioinformatics tools. Our findings highlight related biological
pathways and provide insights for personalized patient management.

PS-19-020

B72.3 serves as a new diagnostic marker for testicular leydig
cell tumour

1. Zhao!, W. Mi?, V. Nair®, Q. Ding?

'University of Texas MD Anderson Cancer Centre, Department of Ana-
tomical Pathology, Houston, USA, 2University of Texas MD Anderson
Cancer Centre, Houston, USA, Indiana University Health and School
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Background & Objectives: As two most common sex cord-stromal
tumours in testis, Leydig cell tumour (LCT) and Sertoli cell tumour
(SCT) may show overlapping morphological features and immuno-
profile, causing diagnostic difficulty. Differential diagnosis of these
two tumours is mainly based on histological features, and there is
no reliable diagnostic marker to distinguish them. B72.3 is a widely
used immunohistochemistry antibody which recognizes tumour-
associated glycoprotein 72 (TAG-72) expressed in a broad range of
normal and tumour tissues. Incidentally, we found that B72.3 can
specifically stain Leydig cells, but not Sertoli cells, in testis. We
hypothesize that B72.3 may serve as a new diagnostic marker for
testicular LCT.

Methods: We retrospectively identified patients with testicular LCT
or SCT in the MD Anderson Cancer Centre and University of Indi-
ana from 2012 to 2022. The histological slides were reviewed by
two genitourinary pathologists to confirm the diagnoses. The tissue-
embedded paraffin blocks were retrieved and recut for B72.3 immu-
nostain, which were evaluated independently by two pathologists.
Results: We identified 47 patients with average age of 47 year old
(range 1-77), who were diagnosed with testicular LCT (organ confined,
n=28), testicular SCT (organ confined, n=10), metastatic LCT (n=7),
and metastatic SCT (n=2). B72.3 immunostain was performed in 17
testicular LCTs (12 primary and 5 metastases) and 7 testicular SCTs
(6 primary and 1 metastasis). 10 of 17 (59%) LCTs showed focal to
diffuse positive staining of B72.3, among which 9 of 12 (75%) primary
tumours are positive while only 1 of 5 (20%) metastatic tumours is
positive. By contrast, all 7 testicular SCTs were negative for B72.3.
Conclusion: Our study suggests that B72.3 is a new diagnostic marker
for testicular LCT, and it can help us differentiate testicular LCT from
SCT in challenging cases. In addition, high-grade testicular and meta-
static LCTs tend to lose the B72.3 expression.

Funding: University of Texas MD Anderson Cancer Centre (To Dr.
Jianping Zhao) and Andrew Sabin Family Fellowship (to Dr. Qingqing
Ding)
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Navigating diagnostic complexity: AI improves pathologist accu-
racy and agreement in identification of intraductal carcinoma of
the prostate and cribriform growth patterns

F. Maclean', A. De Souza?, C. Petrucco®, M. Peratikos’

"Douglass Hanly Moir Pathology, Anatomical Pathology, Sydney, Aus-
tralia, 2Franklin.ai, Sydney, Australia, 3Biostatistics and Data Science,
LLC, Nashville, USA

Background & Objectives: Both ISUP and GUPS in 2019 recog-
nised the importance of reporting the presence of intraductal carcinoma
(IDC-P) and cribriform architecture in prostate core biopsies (PCB).
The presence of these patterns is correlated with a higher risk of bio-
chemical recurrence. However, the agreement between pathologists for
both of these entities is suboptimal. Recent consensus meetings held
by ISUP and GUPS have attempted to further refine the diagnostic
criteria for IDC-P, highlighting the importance of identification This
study evaluates our Al model’s ability to assist pathologists in detecting
these features, enhancing consistency.

Methods: We performed a clinical validation study to evaluate our
Al model’s ability to augment pathologists’ performance identifying
the presence of IDC-P and cribriform architecture on PCB specimens
using ground truth data as the benchmark. Classification performance
was measured using Area Under the Curve (AUC). Reader agreement
on classification of clinical findings was assessed using the Intraclass
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Correlation Coefficient (ICC). A two-way random effects model meas-
ured absolute agreement.

Results: Al-assisted pathologists demonstrated superior diagnostic
performance. For Acinar Gleason pattern 4 carcinoma with cribri-
form architecture, Al-assisted pathologists achieved an AUC of 0.870
compared to 0.866 unassisted. For IDC-P, Al assistance resulted in
an AUC of 0.840 versus 0.785 unassisted. Interobserver agreement
also improved with Al assistance. The ICC for cribriform architecture
agreement improved from 0.704 to 0.730 while IDC-P increased from
0.566 to 0.634. These findings highlight both enhanced diagnostic
accuracy and increased agreement among pathologists when utilising
Al assistance.

Conclusion: We demonstrate that Al-assisted pathologists achieve
superior diagnostic accuracy and consistency identifying both IDC-P
and cribriform architectures. Patients with IDC-P are ineligible for
active surveillance (AS), and the presence of cribriform growth would
dissuade some urologists from AS. Thus, increased accuracy and agree-
ment in diagnosing these architectures may impact treatment pathways.
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Background & Objectives: Genetic aberrations, including point
mutations and fusion oncogenes of fibroblast growth factor receptor
3 (FGFR3) are known drivers of tumour initiation, progression and
resistance, and established biomarkers for targeted therapies such
as erdafitinib in urothelial carcinoma. While sequencing can detect
FGFR3 mutations, digital PCR (dPCR) offers a more affordable
alternative with a simplified workflow and rapid turnaround time,
suitable for repeated testing or resistance monitoring. We aimed
to develop a testing method for detection of the 5 most common
FGFR3 mutations and fusions using multiplex dPCR testing and
validated its performance on samples collected from urothelial car-
cinoma cases.

Methods: We designed assays for research use only to detect 8 most
common FGFR3 genetic alterations including 5 point mutations
(R248C, S249C, G370C, Y373C, G380R) and 3 fusions (FGFR3-
TACC3 (E17;E11), FGFR3-TACC3 (E17;E10), FGFR3-BAIAP2L1
(E17;E2)) in a total of 4 multiplex reactions. Each reaction con-
tained 2 primer/probe pairs for mutant and wild-type alleles, labeled
with FAM, VIC, ABY, or CY5 fluorophores. Digital PCR was per-
formed on Absolute Q instrument (Thermo Fisher Scientific). Ana-
lytical performance of the assays was assessed using engineered
plasmids containing mutant and wild-type FGFR3 sequences, with
varying allele frequencies (AF). Additionally, urothelial cancer
research samples and synthetic samples provided through a ring
trial were tested.

Results: The tested assays demonstrated 100% sensitivity in refer-
ence material for the respective mutations. FGFR3 genetic aberra-
tions could be detected at AF of 0.1%. In total 5 samples provided
through a ring trial were analysed with 100% correct results.
Conclusion: Digital PCR on Absolute Q instrument offers a rapid and
highly accurate technique for FGFR3 genetic aberrations detection for
cancer research. The method is particularly suitable for analysing liquid
biopsy material including urine and blood as well as formalin-fixed,
paraffin-embedded tissue samples, as it demonstrates high analytical
sensitivity and specificity in identifying mutational variants with low
allele frequencies.

PS-19-023
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Background & Objectives: New surgical methods (minimally inva-
sive techniques and organ-preserving orientations ) for treating blad-
der cancer (BC) have identified new ways to target the tumour envi-
ronment, including tumour/caner-associated macrophages (TAM/
CAM). This group of cells is heterogeneous: m1-CAM is inflam-
matory and antiangiogenic, m2-CAM provides a tissue remodelling
function. M2-CAM is activated in hypoxic areas of tumour tissue
and promotes proliferation of peritumoral capillaries. BC is divided
into muscle-invasive (MIBC), muscle-non-invasive (MNIBC) and
non-invasive categories, according to invasion level.

Methods: Immunohistochemistry was performed on material from
27 BCG-treated patients (1) and 40 non-treated patients (2). A study
used the markers CD68 for common macrophages and CD163 for
M2-CAM. The evaluation was done quantitatively, determining the
mean by counting cells in 10 high-power fields (x400, HPF).
Results: Group (1) found CD163+CAM infiltration in MIBC (pT2)
to be 9-fold higher than in pT1 and CD163+CAM infiltration in pT1
to be 4-fold higher than in non-invasive BC (pTa).A 2-fold increase
in CAM infiltration was noted in recurrent low-grade MIBC cases
from group (1) compared to the primary tumour. In recurrent group
(1) with reduced stage compared to the primary, there was a 2.3-fold
decrease in CD684+CAM stromal infiltration.

In group (2), CD163+CAM infiltration was 4-fold higher in high
grade MIBC cases (>pT1) compared to high grade MIBC carci-
nomas. The results suggest that higher CAM of MIBC is linked to
poorer outcomes. These findings suggest that CAM’s role in re