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ORALS
O1
Monitoring ar/ar-v7 expression in isolated ctcs of mcrpc patients
during androgen deprivation therapy
Ivana Bratic Hench*1, Luigi Costa1, Christian Ruiz1, Heike Püschel1,
Jürgen Hench1, Markus Tolnay1, Richard Cathomas2, Silke Gillessen3,
Christian Rothermundt3, Tatjana Vlajnic1, Lukas Bubendorf1
1
University Hospital Basel, Department of Pathology, Basel, Switzerland;
2
Cantonal Hospital Graubünden, Department of Oncology/Hematology,
Graubünden, Chur, Switzerland; 3Cantonal Hospital St. Gallen, Department
of Oncology/Hematology, St. Gallen, Switzerland
Background. Despite several treatment options and an initially high response rate to androgen deprivation therapy (ADT), the majority of prostate cancers will eventually become castration resistant in metastatic stage
(mCRPC). Androgen receptor splice variant 7 (AR-V7) is one of the best
characterized androgen receptor (AR) variants whose expression in circulating tumor cells (CTCs) has been associated with enzalutamide resistance and poor survival. As this resistance can be primary or acquired,
analysis of AR-V7 before and during enzalutamide treatment could identify patients in need for other systemic therapies. We established and validated a molecular assay to detect AR/ARV7 expression in CTCs as a diagnostic biomarker to monitor response and resistance to enzalutamide.

Methods. 8 ml of blood was taken from prospectively enrolled mCRPC
patients initiating treatment on enzalutamide alone or on enzalutamide/
metformin (Clin. Trial: SAKK0814). Enrichment of EpCAM+ CTCs was
performed by an immunomagnetic approach. AR and AR-V7 expression
(mRNA) was analyzed by RT-qPCR. Sensitivity and specificity of the assay
were analyzed by spike-in experiments.
Results. Our test had a specificity for AR/ARV7 expression of 100%
and a recovery rate of 100% for five cells spiked into 8 ml of blood. 69
mCRPC patients were analyzed at baseline, of whom 26%(18/69) had
AR+ARV7+, 36%(25/69) AR+ARV7-, and 38%(26/69) AR-ARV7- CTCs.
15 out of the 69 patients had another CTC analysis after the treatment, of
whom 46%(7/15) were ARV7+. Of those, 42%(3/7) had been ARV7- and
57%(4/7) were ARV7+ at baseline, demonstrating presence of acquired
and primary resistance to enzalutamide, retrospectively.
Conclusions. mRNA analysis of isolated CTCs in mCRPC offers a possibility for a longitudinal monitoring of the patient response to endocrine
agents and could augment standard clinical parameters in selection of optimal treatment in mCRPC.

O2
Epigenetic changes in DAXX and/or ATRX negative pancreatic
neuro-endocrine tumors
Annunziata Di Domenico*1, Christodoulos Pipinikas2, Cedric Simillion3,
Tabea Wiedmer1, Renaud Maire1, Chrissie Thirlwell2, Aurel Perren1,
Ilaria Marinoni1
1
Institute of Pathology, University of Bern, Bern, Switzerland; 2UCL Cancer
Institute, London, United Kingdom; 3Interfaculty Bioinformatics Unit,
University of Bern, Bern, Switzerland
Background. MEN1, DAXX and ATRX are the most commonly mutated
genes in Pancreatic Neuroendocrine Tumours (Pan-NETs). Interestingly
all these genes are involved in epigenetic regulation. DAXX and ATRX mutations correlate with loss of protein and predict for poor patient outcome.
DAXX and ATRX participate in the chromatin structure organization as
well as in regulating DNA methylation (DNAme) while MEN1 recruits
MLL1 (mixed lineage complex) which plays a crucial role in chromatin
remodelling. We hypothesized that MEN1mutations and DAXX/ATRX
loss induce epigenetic changes which mediate PanNET progression. We
aim to describe epigenetic profiles of MEN1 mutated and DAXX/ATRX
negative PanNETs and to identify specific epigenetically regulated pathways that contribute to tumour development.
Methods. We analysed genome wide DNAme profiles (Illumina 450 K) in
55 PanNETs. miRNA expression (800 miRNA) in a subset of 24 PanNETs
and the expression of 398 potentially epigenetically regulated genes (Nanostring) on 48 matching primary tumours.
Results. We found that MEN1 mutated and DAXX/ATRX negative tumours showed a specific methylation profile for 3078 genomic regions, including 393 differentially methylated promoters. Thirty-one miRNAs were
differentially expressed in DAXX/ATRX negative vs. DAXX/ATRX positive tumours. We integrated these data with publically available RNAseq
data. Based on these analyses we identified 398 genes for which the expression was assessed and validated.
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Conclusions. Our results strongly support the hypothesis that DAXX/
ATRX loss and MEN1 mutation in PanNETs result in consistent dysregulation of DNAme, accompanied by expression changes in genes and miRNAs.

O3
Targeted RNA-seq as a diagnostic tool for chromosomal
translocation detection
Yann Christinat*, Liza Ho, Nathalie Lin Marq, Margaret Berczy,
Anne-laure Rougemont, Thomas A. Mckee
Clinical Pathology Division, Geneva University Hospital, Geneva, Switzerland
Background. Chromosomal translocations are core components in the diagnostic work-up of many tumors. The diagnosis of sarcomas, for instance,
relies heavily on the presence of translocations. Traditionally, these alterations are detected with break-apart FISH probes or by RT-PCR. These
techniques work well for single event detection but become labor-intensive when several translocations are investigated. Moreover despite being
accurate these methods are not flawless. Whole-transcriptome RNA-seq,
a popular technique in a research setting allowing reliable detection of fusion transcripts, could, to some extent, replace or complement FISH analyses. At the same time, the ever-growing installation of desktop sequencers
in molecular pathology laboratories and the availability of targeted RNAseq panels enables the application of RNA-seq as a routine technique for
translocation detection.
Methods. RNA-seq with the Illumina TruSight RNA Fusion Panel, targeting 507 genes implicated in translocations in various cancer, has been deployed and validated at the Geneva University Hospitals. Over 50 samples
(mostly sarcomas) already characterized by FISH or RT-PCR have been
sequenced on an Illumina NextSeq sequencer.
Results. With the exception of translocations implicating BCL2, BCL6,
MYC, IGH or other events that do not alter the RNA transcript, all 20 translocations identified by FISH or RT-PCR were observed with the targeted
RNA-seq panel. Two gene fusions, initially undetected, were observed by
RNA-seq. One is a well-known but rare KIAA1549-BRAF fusion that is not
routinely tested by RT-PCR and the other is a double translocation with
BCL6 that yielded a negative FISH result.
Conclusions. Targeted RNA-seq is applicable in a diagnostic setting and is
at least as sensitive as FISH or RT-PCR in detecting chromosomal translocations that alter the RNA transcript. For translocations that place the
gene in a highly expressed cluster (IgH) or in front of another promoter,
FISH remains the technique of choice but should be complemented with
RNA-seq.

O4
Genetic characterization of ocular adnexal lymphomas (OAL) and
related entities by targeted high-throughput sequencing (HTS)
Visar Vela*1, Darius Juskevicius1, Peter Meyer2, Anne Graber3, Gieri Cathomas3,
Stefan Dirnhofer1, Alexandar Tzankov1
1
Institute of Medical Genetics and Pathology, University Hospital Basel,
Basel, Switzerland; 2Eye Clinic and Institute of Medical Genetics and
Pathology, University Hospital, Basel, Switzerland; 3Institute of Pathology,
Kantonsspital Baselland, Liestal, Switzerland
Background. The majority (>90%) of OAL are extranodal marginal zone
lymphomas (EMZL). Some, and in distinct geographic regions, substantial proportions of OAL are triggered by/associated with Chlamydia-infection. Recurrent structural and numeric chromosomal aberrations such
as t(11;18), t(14;18), +3 and +18 have been linked to OAL, but are also
observable in reactive lymphoid lesions from this anatomic region. First
HTS studies showed inconsistent results, identifying different mutations of
e. g. CREBBP, KMT2D, TBL1XR1, TNFAIP3 or BCL10,CDKN2A, MYD88,
NOTCH1/2in OAL, and the distribution of these mutations in reactive
lymphoid lesions from this anatomic region and their relation to Chlamydia-infection are not yet addressed.
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Methods. Using targeted HTS encompassing 146 genes recurrently mutant
in B-cell lymphomas, we characterized the genetic background of 31 OAL
EMZL in comparison with 7 chronic conjunctivitides, 4 orbital pseudotumors/lymphoid hyperplasias and 6 OAL diffuse large B-cell lymphomas
(DLBCL). The EMZL were analyzed for Chlamydia trachomatis andpsittaci-infection by PCR.
Results. All 31 OAL EMZL were negative for Chlamydia. The median number of mutations/sequence alterations was highest in DLBCL (4.5), followed by EMZL (2.5), chronic conjuncivitides (2) and lowest in orbital
pseudotumors/lymphoid hyperplasias (1.5). The most commonly mutated
genes in EMZL were KMT2D (35% of cases), TNFAIP3(32%), TBL1XR1
(22%),CREBBP (19%), ATM (16%),BCL10 (13%) and PTPN11 (13%).
Genes exclusively mutant in either EMZL or DLBCL were BRAF, CREBBP, GNA13, HIST1H1C, IGLL5, MYC, PIM1, SGK1, SPEN, STAT6, TET2,
TNFAIP3 and TNFRSF14; the distribution and frequency of TNFAIP3 mutations between entity types reaching statistical significance (p = 0.037).
None of the cases displayed MYD88 mutations.
Conclusions. OAL EMZL from our geographic area are not associated with
Chlamydia-infection and display recurrent (>10% of cases) mutations of
known genes, of which CREBBP and TNFAIP3 are not observable in reactive lymphoid lesions from the same anatomic region. Some OAL bear
druggable BRAFand CREBBP mutations.

O5
Dealing with bone marrow infiltration by angioimmunoblastic
T-cell lymphoma: morphologic patterns and ancillary diagnostic
methods
Magdalena Gerlach1, Darius Juskevicius1, Visar Vela2, Stefan Dirnhofer1,
Alexandar Tzankov*1
1
Institute of Medical Genetics and Pathology, University Hospital Basel,
Basel, Switzerland; 2Institute of Pathology, University Hospital Basel, Basel,
Switzerland
Background. Angioimmunoblastic T-cell lymphoma (AITL) are the most
common nodal T-cell lymphomas in the western world. Clinical presentation is characterized by lymphadenopathy, hepatosplenomegaly and
paraneoplastic phenomena due to unrestrained immunological crosstalk
between the neoplastic T-cells and the host. As AITL evolve from T-follicular-helper cells (TFH), they express respective markers PD1, BCL6,
CXCL13, CD10 and ICOS, which can be used for diagnostic purposes.
Bone marrow (BM) involvement is mostly present, however, there are no
reliable morphologic and phenotypic indicators to objectify the infiltration. Furthermore, little is known about the distribution of TFH in healthy
or otherwise affected BM, making a distinction between differential diagnoses difficult.
Methods. We aimed at establishing a reliable approach to identify BM
infiltrates of AITL. Next to histochemical stainings we analyzed the
above-mentioned TFH-typical markers in matched pairs of lymph nodes
(LN) and BM of AITL patients with and without morphologically suspected involvement. Additionally, TFH distribution in healthy and reactively
changed BM as well as in BM infiltrated by other lymphoid neoplasms
were studied.
Results. Three different BM infiltration patterns were identified: interstitial/micronodular with eosinophils; interstitial/micronodular without eosinophils; diffuse with eosinophils. Generally, there was weaker expression
of TFH markers in the BM than in the LN, but PD1 and BCL6 proved to be
very consistent. In contrast, BM not suggestive for involvement displayed
no, or only very few, PD1/BCL6 positive cells. There was no or only single-cellexpression of PD1/BCL6 in healthy and reactive BM, disregarding the faint BCL6-positivity of the myelopoiesis. Important differential
diagnoses (e. g. multiple myeloma, peripheral T-cell lymphoma) had no
or only barely detectable PD1/BCL6 positive cells in their BM infiltrates.
Conclusions. BM infiltrates of AITL show three different infiltration patterns, mostly accompanied by eosinophils. PD1 and BCL6 are the most
reliable markers to identify even subtle infiltrates and are helpful to distinguish between differential diagnoses.

O6
Keratin-7 immunoexpression in hepatocytes: synthesis of a 3
years’ experience on liver biopsies
Marie Maillard*, Amedeo Sciarra, Christine Sempoux
Service of Clinical Pathology, Institute of Pathology, Lausanne University
Hospital, Lausanne, Switzerland
Background. Keratin-7 (K7) is expressed in many human epithelial linings
and tumors, and it can be detected by immunohistochemistry (IHC). In
a normal liver, K7 is observed in cholangiocytes, but not in hepatocytes.
However, detectable hepatocyte K7 immunostaining has been reported
in cholestatic and hypoxic disorders. Thus, K7 is not only instrumental in
the diagnosis of liver tumors, but could be a valuable tool in the workup
of liver biopsies. Here, we retrospectively reviewed our experience in the
use of K7 IHC at our institute, focusing on medical liver.
Methods. Pathological data from liver biopsies analyzed between 2015 and
2017 were retrieved from the archives of the Institute of Pathology at the
Lausanne University Hospital. After recording the etiology of liver diseases (tumoral, biliary, toxic/autoimmune, steatohepatitis ASH/NASH,
viral, transplantation, vascular, minimal lesion and cryptogenic categories), we isolated medical liver cases in which K7 IHC had been performed
(n = 196) and semiquantitatively scored the presence of K7 positive hepatocytes (score 0–3).
Results. The yearly frequency of cases in which K7 IHC was performed increased during the 3 years (+8%), with a stable proportion of tumoral (60
to 62%) vs medical liver cases. In the latter, cases with K7 positive hepatocytes were detectable in all diagnostic categories. They were more frequent
in biliary and cryptogenic disorders, although without a statistically significant overrepresentation (p = NS). A strong and diffuse biliary phenotype
(score 3) was most common in viral (25%) and biliary etiologies (12%).
Hepatocytes K7 score increased in parallel with the METAVIR stages of
fibrosis, displaying higher scores in cirrhotic cases (p = 0.03).
Conclusions. K7 immunoexpression in hepatocytes is not specific of biliary
disorders and can be useful to highlight unapparent cholestatic or hypoxic
features in any liver disease. Increased hepatocyte K7 expression in cirrhosis could reflect the altered vascular and biliary circulation characterizing
end-stage liver disease.

O7
miR-579-3p controls hepatocellular carcinoma formation by
regulating the PI3K-AKT pathway in chronically inflamed liver
Cristina Quintavalle1, Stephanie Rössler2, Diego Calabrese3, Romina Marone4,
Luca Quagliata1, Katharina Burmeister1, Silvia Picco1, Orestis Panagiotou5,
Salvatore Piscuoglio1, David Semela6, Wolfram Jochum7, Gieri Cathomas8,
Kirsten Mertz8, Viktor Koelzer9, Joachim Diebold10, Luca Mazzucchelli11,
Achim Weber12, Thomas Decaens13, Tuyana Boldanova3, Luigi Terracciano1,
Bian Chaoran14, Yujin Hoshida15, Jesper Andersen16, Snorri Thorgeirsson17,
Matthias Matter*1
1
University Hospital Basel, Department of Pathology, Basel, Switzerland;
2
University of Heidelberg, Department of Pathology, Heidelberg,
Switzerland; 3University of Basel, Division of Hepatology and
Gastroenterology, Basel, Switzerland; 4University of Basel, Department of
Biomedicine, Basel, Switzerland; 5Brown University School of Public Health,
Providence, USA; 6Kantonsspital St. Gallen, Institute of Gastroenterology,
St. Gallen, Switzerland; 7Kantonsspital St. Gallen, Institute of Pathology,
St. Gallen, Switzerland; 8Institute of Pathology, Kantonsspital Baselland,
Liestal, Switzerland; 9Institute of Pathology, Kantonsspital Baselland,
Liestal, Switzerland; 10Institute of Pathology, Kantonsspital Luzern, Luzern,
Switzerland; 11Institute of Pathology, Locarno, Switzerland; 12University
Hospital Zurich, Department of Pathology, Zurich, Switzerland; 13University
of Grenoble, Grenoble, France; 14Icahn School of Medicine, New York, USA;
15
University of Texas Southwestern Medical Center, Dallas, USA; 16University
of Copenhagen, Copenhagen, Denmark; 17National Cancer Institute,
Bethesda, USA
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Fig 1 | O 7 8 Schematic illustration. Chronic inflammation in HCC-developing patients leads to downregulation of miR-579-3p which in turn favors
tumor development through activation of the PI3K-AKT-mTOR pathway
Background. Chronic liver inflammation causes continuous liver damage
with progressive liver fibrosis and cirrhosis, which may eventually lead
to hepatocellular carcinoma (HCC). Whereas the ten-year incidence for
HCC in cirrhotic patients is approximately 20%, many cirrhotic patients
remain tumor-free for their entire lives. Therefore, we wanted to clarify
the mechanisms defining the different outcomes of chronic liver inflammation.
Methods. We designed a longitudinal study with formalin fixed and paraffin embedded liver biopsy samples from several Pathology Institutes from
Switzerland. We examined the mRNA expression of genes associated with
cancer development and the miRNA expression by the nCounterNanostringtechnology. The expression profiles in matched non-tumoral liver tisDer Pathologe
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sue from patients developing HCC (n = 30) was analyzed before and after
HCC formation in the same patient. Cirrhotic patients (n = 27) remaining
tumor-free within a similar time frame served as a control cohort. The role
of the identified genes involved in HCC development was evaluated by immunohistochemistry and in vitro assays.
Results. Comparison of the two cohorts revealed that liver tissue from patients developing HCC displayed activation of NF-kB, Insulin receptor and
PI3K-AKT pathways (. Fig. 1 | O 7), in parallel with increased hepatocyte
proliferation and damage. Furthermore, downregulation of miR-579-3p
was found as an early step in HCC development, which was confirmed
in a validation cohort. MiR-579-3p directly attenuated PIK3CA expression and consequently AKT and pAKT. In vitro analyses confirmed that
miR-579-3p controlled cell proliferation, migration and colony formation.
Conclusions. Liver tissues from patients developing HCC revealed a more
severe damage to the parenchyma with elevated hepatocyte proliferation.
Moreover, miR-579-3p was identified as a novel tumor suppressor regulating PI3KAKT signalling at the early stages of HCC development.

O8
Intratumor heterogeneity and alternative driver mutations in
HER2 positive gastric cancers
Jacqueline Ritz*1, Ronny Nienhold1, Angela Frank1,
Patricia Thommen1, Melanie Sachs1, Bastian Dislich2, Rupert Langer2,
Felix Offner3, Holger Moch4, Joachim Diebold5, Gieri Cathomas1
1
Institut für Pathologie, Kantonsspital Baselland, Liestal, Switzerland;
2
Institute of Pathology, University of Bern, Bern, Switzerland; 3Institut für
Pathologie, Landeskrankenhaus Feldkirch, Austria; 4University Hospital
Zurich, Department of Pathology, Zurich, Switzerland; 5Institute of
Pathology, Kantonsspital Luzern, Luzern, Switzerland
Background. Human epidermal growth factor receptor 2 (HER2) is overexpressed and/or amplified in 15–20% of gastric cancers and an established
treatment option for targeted therapy using anti-HER2 antibodies. However, heterogeneity of HER2 expression has been reported in up to 75%,
which may hamper the therapeutic success. The aim of this study was to
analyze genetic alterations in HER2 negative tumor areas of HER2 positive
heterogeneous gastric cancers (GC).
Methods. GC diagnosed as HER2 positive were analyzed by immunohistochemistry for HER2 heterogeneity. A median of 4 tumor slides were tested and in case of adequate tumor tissue, HER2 negative and positive areas
manually dissected. Targeted next-generation sequencing (NGS) analysis
was performed using the DNA part of the Oncomine Focus Assay, which
detects somatic mutations and copy number variations of known tumor
driver genes.
Results. Twenty-two (78.6%) of 28 HER2 positive GC showed a heterogeneous expression pattern and in 14 (50%) tumors, adequate tissue could
be sampled. NGS confirmed HER2 amplification in 11 (61.7%) of 14 tumors. In 2 (18.2%) of these 11 tumors, HER2 negative areas carried two
completely different sets of somatic mutations. In 7 (63.6%) of 11 GC, somatic alterations were shared between both tumor areas and additional
genetic alterations were detected, including PIK3CA mutations and MYC
amplifications. In 2 (18.2%) cancers, no somatic mutation was detected in
the HER2 negative Tumor.
Conclusions. Our data indicate that in HER2 heterogeneous GC, HER2
positive areas may develop as subclones of the HER2 negative tumor. In the
majority of cases, shared mutations indicate sequential tumor evolution.
However, in a small subgroup, the lack of shared mutations implies a development of independent tumor clones. Therefore, HER2 heterogeneous
tumors may profit from combination therapy targeting shared mutations
or additional driver mutations found in the HER2 negative tumor areas.
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Tumor budding and the consensus molecular subtypes (cms)
in colorectal cancer: association with the mesenchymal cms4
subtype
Inti Zlobec*1, Anne Trinh2, Claudia Lädrach3, Heather Dawson3,
Sanne Ten Hoorn4, Alessandro Lugli5, Louis Vermeulen4
1
University of Bern, Bern, Switzerland; 2Dana-Farber Cancer Institute,
Boston, USA; 3University of Bern, Institute of Pathology, Bern, Switzerland;
4
Amsterdam Medical Center, University of Amsterdam, Amsterdam,
Netherlands; 5Institute of Pathology, University of Bern, Bern, Switzerland
Background. In colorectal cancer (CRC), tumor budding is recognized
as an important prognostic factor. The molecular profile of tumor buds
is consistent with (partial) epithelial-mesenchymal transition and stemness, similarly described in the “mesenchymal” Consensus Molecular Subtype (CMS4), representing a particularly poor prognostic subgroup. In this
study, we evaluate the association of tumor budding with the CMS groups,
prognosis and prediction to therapy response.
Methods. Four different cohorts were evaluated: AMC-AJCCII-90 series
(n = 76, stage II) was evaluated for peritumoral budding on H&E slides.
The LUMC (n = 470, stage I-IV), CAIRO (n = 484, mCRC) and CAIRO2
(n = 475, mCRC) cohorts were investigated for intratumoral budding using pan-cytokeratin-stained tissue microarrays. Budding was scored as a
count/area, then classified as <5 or ≥ 5 buds. For all patients, CMS classifications were available either by gene-expression or using an immunohistochemistry-based classifier).
Results. High (≥5) budding predicted worse outcome in multivariate
analysis in AMC-AJCCII-90 (p = 0.018), LUMC (p < 0.0001), and CAIRO (p = 0.03), and in univariate analysis in CAIRO2 (p = 0.042). Tumor
budding counts were significantly higher in CMS4 mesenchymal tumors
compared to epithelial CMS2/3 cancers (p < 0.01, all), and associated with
KRAS/BRAF mutations (p < 0.01, all). There was no association between
tumor budding and response to different treatment regimens.
Conclusions. Tumor budding is an adverse prognostic factor across all
CRC stages and associated with the mesenchymal CMS4 phenotype.
KRAS/BRAF mutations are strongly correlated with tumor budding suggesting its involvement in regulation of this phenotype.

O 10
Microfluidic-based immunohistochemistry for molecular profiling
of breast cancer: a comparative clinical study
Fabio Aimi1, Maria Teresa Alvares Flores2, Maria Giuseppina Procopio3,
Nathalie Piazzon2, Saska Brajkovic*4, Diego Dupouy4, Martin Gijs1,
Laurence De Leval2
1
Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland;
2
CHUV, Lausanne, Switzerland; 3University Hospital Zurich, Department of
Pathology, Zurich, Switzerland; 4Lunaphore Technologies SA, Lausanne,
Switzerland
Background. Breast cancer is a highly heterogeneous disease. The differential diagnosis of the disease, as well as the efficacy of the therapeutic strategies, rely on the precise detection and quantification of specific molecular
biomarkers by immunohistochemistry (IHC).
Microfluidics is a promising innovative technology in the field of tissue diagnostic, enabling for rapid, reliable,and automated immunostaining. We
previously reported microfluidic-based HER2 (human epidermal growth
factor receptor 2) detection in breast carcinomas to empower for enhanced
immunoreaction quality and reproducibility, resulting in greater repartition of negative versus positive cases with a 90% decrease in ambiguous
results and allowing HER2 gene copy number prediction.
Here, we aimed to develop a full panel of diagnostic biomarkers for fast
and accurate microfluidic-based molecular phenotyping of breast cancer.
Methods. The microfluidic tissue processor device was used to perform
IHC staining of formaldehyde-fixed paraffinembedded (FFPE) breast tumor biopsies (n = 50), in parallel with a standard automatized staining process routinely used in tumor diagnostics. All histological samples were

stained for cytokeratin (CK), HER2, estrogen receptor (ER), progesterone
receptor (PR) and proliferation factor Ki67.
Results. IHC protocols for all tested markers were optimized to reach high
staining quality comparable to standard procedure, while concomitantly
shortening total process time to 16 minutes. A high concordance/correlation coefficient was found for all markers assessed by microfluidic versus
standard process. Importantly, HER2 genetic reflex test for all discordant
cases confirmed the scores obtained by the microfluidic technique.
Conclusions. Microfluidic-based IHC represents a clinically validated
equivalent approach to standard chromogenic staining for rapid, precise
and automated breast cancer diagnosis.

O 11
Comparison between the Bethesda and Hamelin panel for the
analysis of microsatellite instability in colorectal cancer patients
Giulia Ramelli*1, Giorgia Senesi1, Michael Boergesen2,
Rasmus Koefoed Petersen2, Cecilia Caprera3, Matteo Corsi4, Federica Perillo1,
Paolo Spina1, Luca Mazzucchelli1, Ulf Bech Christensen2, Milo Frattini1
1
Institute of Pathology, Locarno, Switzerland; 2PentaBase Aps, Odense,
Denmark; 3University of Perugia, Institute of Pathologic Anatomy „SantaMaria“, Perugia, Italy; 4University of Perugia, Institute of Pathologic Anatomy
„Santa-Maria “, Perugia, Italy
Background. The analysis of microsatellite instability (MSI), due to a damaged mismatch repair (MMR) system, has become very important in the
last years for assessing prognosis and chemo- or immuno-therapies in
colorectal cancers (CRC) patients. There are many panels available for
MSI analysis, but only the Bethesda assay is approved by international authorities, even if it seems that other panels are better. Here we compare the
results of the Bethesda panel with those obtained with the second most
diffused panel, the Hamelin’s assay.
Methods. After DNA extraction (Qiagen), we characterized the MSI status of 116 patients using the Bethesda (2 mononucleotide and 3 dinucleotide loci) and the Hamelin (5 mononucleotide loci) panel using the multiplex ready-to-use PCR mix (Pentiplex®, Pentabase, Odense, Denmark).
The products were subjected to capillary electrophoresis using a 3130 Genetic Analyzer (Applied Biosystems).
Results. With the Bethesda panel 28 patients were MSI-H (24.1%), 15
MSI-L and 73 MSS. With the Hamelin’s assay 26 samples were MSI-H
(22.4%) and 90 as MSS. All Bethesda MSI-L samples were MSS with the
Hamelin’s panel and displayed a normal expression of MMR proteins. All
but 2 Bethesda MSI-H patients were MSI-H with the Hamelin’s assay: these
discrepant cases showed stability of mononucleotide loci and instability of
dinucleotide loci of Bethesda panel, stability of all mononucleotide loci of
Hamelin’s panel and normal expression of MMR proteins. Moreover, unusual pattern was observed in healthy tissue of 21 samples (18.1%) using
the Hamelin’s panel. In these cases, the normal mucosa showed normal
expression of MMR proteins.
Conclusions. The Hamelin’s panel seems to better represent the MSI analysis. The identification of unusual patterns resembling instability, that can
lead to an incorrect evaluation of the case if the evaluation is limited to
tumor tissue, suggest to add the analysis of normal mucosa also for the
Hamelin’s panel.

O 12
A fast, reliable and efficient approach for molecular brain tumor
routine diagnostics
Juergen Hench*1, Michel Bihl1, Ivana Bratic Hench1, Per Hoffmann1,
Markus Tolnay1, Nemya Bösch Al Jadooa1, Luigi Mariani2, David Capper3,
Stephan Frank1
1
Institut für Med. Genetik & Pathologie, USB, Basel, Switzerland;
2
Universitätsspital Basel, Abt. Neurochirurgie, Basel, Switzerland;
3
Charité – Universitätsmedizin Berlin, Neuropathology, Berlin Germany

Background. Diffuse gliomas are the most common primary brain tumors
in adults. Discrimination between astrocytic and oligodendroglial lineage
differentiation has long been unreliable, impairing patient stratification.
Hence, the2016 WHO CNS tumor classification has introduced molecular definitions, in particular IDH1/2 mutations and LOH1p/19q status, to
reduce diagnostic bias 1. Nevertheless, standardized protocols for diagnostic and predictive markers (MGMT promoter methylation) are lacking or
have long turnaround times.
Methods. Robot-assisted multiplex ligation-dependent probe amplification (inhouse modified RoboAmp 4200, ALS Jena/MLPA P0883,
MRC-Holland) and MGMT promoter bisulfite sequencing (PyroMark 4)
were used as fast-track tests. Tumor methylomes were analyzed by Brain
Tumor Methylation Classifier v11b4 2. Assays were validated by IDH1/2
sequencing and OncoScan for CNV.
Results. Overall match between fast assays MLPA/PyroMark and Brain Tumor Methylation Classifier in consecutive brain tumor biopsies was high
6: IDH mutations matched in 51/51; LOH 1p/19q in 49/51; CDKN2a/b 5
in 48/51; MGMT status in 33/37 biopsy specimens. MGMT status mainly
exhibited threshold-related and CpG island-specific discrepancies. Median turnaround times from operation/specimen reception were 2 working
days (wd) for MLPA, 4 wd for MGMT, and 22 wd for methylome.
Conclusions. Based on our results we advocate a stepwise approach, providing fast-track results obtained by MLPA/PyroMark for first-line therapy decisions within a week after surgery. Whenever possible, methylome
profiling should be initiated simultaneously to independently secure diagnosis, detect rare entities (e. g. diffuse midline gliomas) and to identify
potential therapeutic targets (e. g. EGFR amplification).
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CODEX: rapid, highly multiplexed fluorescence microscopy of
frozen and FFPE tissues with 50+ antibodies
Christian Schürch*1, Darci Phillips2, Graham Barlow1, Salil Bhate1,
Nikolay Samusik1, Yury Goltsev1, Garry Nolan1
1
Stanford University School of Medicine, Stanford, USA; 2Stanford Stanford
University School of Medicine, Stanford, USA
Background. Multiplexed proteomics technologies such as mass cytometry (CyTOF) and mass-spectrometry immunohistochemistry (MS-IHC)
are fundamentally transforming immunology and cancer research. The
advantages of these technologies, such as identifying rare cell types and
biomarker discovery, are counterbalanced by high equipment costs, lack of
spatial information (CyTOF) and time-consuming, difficult experimental
procedures (MSIHC). Here, we present CODEX (CO-Detection by antibody indEXing), a simple, rapid and cost-effective multiparameter fluorescence microscopy platform for the detection of 50+ parameters at the
single-cell level in intact frozen and FFPE tissue.
Methods. Tissue sections are stained with a cocktail of DNA-conjugated antibodies and imaged in a multi-cycle reaction using a microfluidics
Der Pathologe
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system and a fluorescence microscope with a computer automated X/Y/Z
stage. In each cycle, three antibodies are rendered visible using complementary fluorescent DNA probes, followed by imaging, probe stripping,
washing and re-rendering. This process is repeated until all the antibodies
present in the initial cocktail have been rendered and imaged. Imaging results are then processed with the CODEX computational pipeline, which
consists of image concatenation, drift-compensation, deconvolution, segmentation, digital annotation of single cells, and clustering.
Results. 50+ marker antibody panels for frozen and FFPE tissue were created and applied to breast cancer, ovarian cancer, multiple myeloma, inflammatory bowel disease and cutaneous T cell lymphoma samples. The
CODEX computation pipeline has enabled the identification and characterization of epithelial, immune, vascular and stromal cell types as well as
subsets within their intact microenvironmental niches. Using X/Y information in the data, we dissected cell-to-cell interactions, long-range cellular neighborhoods and created detailed maps of spatial tissue architecture.
Conclusions. High-dimensional CODEX imaging allows for quantification and visualization of cellular elements in intact tissue samples and discovery of novel cell-to-cell interactions and biomarker constellations. Importantly, the applicability of CODEX in FFPE tissue enables utilization
of the innumerable clinically annotated tissue blocks stored in pathology
archives worldwide.

O 14
Characterization of CD73 protein expression in thyroid neoplasms
Amedeo Sciarra*, Ines Monteiro, Christine Sempoux, Laurence De Leval
Service of Clinical Pathology, Institute of Pathology, Lausanne University
Hospital, Lausanne, Switzerland
Background. CD73, an immune downregulator of tumor microenvironment, promotes cancer onset and aggressiveness and is a potential target
for immunotherapy. A precise characterization of CD73 expression in human thyroid neoplasms is lacking and could provide useful information for
predicting the potential usefulness of CD73-blockade treatment efficacy
in these entities. Our aim was to evaluate CD73 protein expression in benign and neoplastic thyroid.
Methods. Imunostaining for CD73 (D7F9A, rabbit monoclonal antibody,
#13160, Cell Signaling; Ventana platform) was performed in 119 surgical
thyroid specimens. For each case, a semiquantitative CD73 score was obtained by multiplying the percentage of positive cells (0–100%) with the
staining intensity (1–3).
Results. Benign thyroid (n = 12) had an undetectable (25%) or mild CD73
expression, localized to the apical membrane of thyrocytes (median score
17.5), while C-cells were CD73 negative. Similar staining distribution and
intensity were observed in follicular (n = 6) and oncocytic cell (n = 9) adenomas, and in follicular (n = 25) and oncocytic cell (n = 10) carcinomas,
with median scores ranging from 15 to 30 (p = NS). By contrast, papillary
thyroid carcinoma (conventional and with follicular morphology, n = 39)
and anaplastic carcinoma (n = 9) featured an upregulated CD73 expression as compared to other entities (median scores = 120 and 60, respectively) (p < 0.01), with a subcellularmembranous and cytoplasmic pattern of
expression. Metastatic carcinomas (both follicular and papillary) showed
CD73 scores similar to the one of primary tumors (p = NS). Medullary carcinomas were CD73-negative.
Conclusions. Upregulated CD73 expression in papillary and anaplastic
thyroid carcinoma makes them potential candidates for CD73-blockade
treatment. The distinctive CD73 expression in papillary vs follicular carcinoma could be a helpful adjunct for the differential diagnosis of follicular thyroid neoplasms.
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HNF1-β is a sensitive and specific marker for yolk sac tumor: a
tissue microarray analysis of 607 testicular germ cell tumors
Alessandra Gallo*1, Christian Fankhauser2, Jörg Beyer3, Thomas Herrmanns2,
Holger Moch1, Peter Bode2
1
University Hospital Zurich, Department of Pathology, Zurich, Switzerland;
2
University of Zurich, Zurich, Switzerland; 3University of Bern, Bern,
Switzerland
Background. Hepatocyte Nuclear Factor 1-beta (HNF1-β) is a transcription factor which plays an important role during early organogenesis, especially of the pancreatobiliary and urogenital tract. Furthermore, HNF1-β
is an established marker in the differential diagnosis of ovarian cancer and
shows a distinct expression in the clear cell carcinoma subtype. Recently,
HNF1-β expression has been described in yolk sac tumor (YST), which
represents a common component in many mixed or pure non-seminomatous germ cell tumors (GCT). Due to the broad histologic diversity of YST,
the diagnosis may be challenging. The aim of this study was to evaluate the
diagnostic accuracy of HNF1-β for YST components.
Methods. Immunohistochemistry was used to analyze HNF1-β expression
in a tissue microarray of 607 patients with testicular GCTs including YST,
seminoma, embryonal carcinoma, choriocarcinoma, teratoma, germ cell
neoplasia in situ (GCNIS) or normal testicular tissue. The expression was
compared to Glypican 3 (GPC 3) and alphafetoprotein (AFP), two markers currently in use for the detection of YST.
Results. HNF1-β showed a sensitivity of 85% (95% Confidence interval
(CI) 0.73–0.93) and a specificity of 96% (95% CI 0.94–0.97). GPC3 showed
a sensitivity of 83% (95% CI 0.70–0.91) and a specificity of 77% (95% CI
0.73–0.80). AFP showed a sensitivity of 60% (95% CI 0.46–0.73) and a
specificity of 97% (95% CI 0.96–0.99).
Conclusions. We conclude that HNF1-β allows a reliable distinction of YST
from other GCT components. Therefore, we propose HNF1-β as novel and
robust marker in the differential diagnosis of testicular GCT components.

POSTERS
P1
Microfluidic-based multiplexed immunohistochemistry for PD-L1
and p40/TTF1 on non-small cell lung carcinoma
Maria Giuseppina Procopio*1, Saska Brajkovic2, Anne-laure Leblond1,
Diego Dupouy2, Alex Soltermann1
1
University Hospital Zurich, Department of Pathology, Zurich, Switzerland;
2
Lunaphore Technologies SA, Lausanne, Switzerland
Background. Numerous studies focused on investigating PD-L1 expression
(programmed cell death ligand) as a predictive marker for immune-therapy response of non-small cell lung carcinoma (NSCLC) patients. However, several issues for PD-L1 testing are still open, including expression
thresholds, reproducibility, inter- and intra-observer variability in scoring.
In fact, quantification of PD-L1 tumor proportion score relies on semiquantitative estimation, with identification of tumor compartments and
cell types solely based on morphological features. Differential diagnostic
markers for NSCLC classification into squamous cell carcinoma (p40) or
adenocarcinoma (TTF1)are expressed in the tumor cell nuclei, resulting
in mutually exclusive localization with respect to membranous PD-L1.
Therefore, to improve the tumor cells identification and PD-L1 scoring
process, we aimed to develop a microfluidic-based multiplexed IHC for
fast and accurate simultaneous detection of PD-L1 with p40/TTF1 on NSCLC histological samples.
Here, we focus on the first part of this study aimed to optimize a microfluidic IHC protocol for each marker separately.
Methods. Our microfluidic staining device is a pressure-driven automated
system enabling for a precisely controlled immune-reaction to take place
in an extremely short incubation time. IHC optimization for p40 (BC28)

and TTF-1 (SP141) was performed on formalin-fixed paraffin-embedded
(FFPE) NSCLC samples. FFPE tonsil tissue sections were used for PDL1 protocol development, testing three different primary antibody clones
(E1L3N, IHC411, ZR3). The optimized PD-L1 IHC protocol was then assessed on NSCLC representative cases.
Results. The microfluidic IHC protocols for p40, TTF1 and PD-L1 were
optimized to reach high-quality staining comparable to standard procedure, while concomitantly shortening the total process time to less than
thirty minutes including the antigen retrieval pre-staining step.
Conclusions. The microfluidic-based IHC allowed for fast and automated
detection of p40, TTF1 and PD-L1 on FFPE NSCLC specimens. Subsequent development of multiplexed IHC for simultaneous detection of PDL1 and p40/TTF1 will improve and simplify the PD-L1 scoring process.

P2
Quality indicators for lung cancer care in canton Ticino (southern
Switzerland), 2015–2016
Laura Ortelli*, Alessandra Spitale, Paola Mazzola, Simona Peverelli,
Andrea Bordoni
Institute of Pathology, Ticino Cancer Registry, Locarno, Switzerland
Background. Lung Cancer (LC) is one of the most common cancers in
the world and it is the leading cause of cancer mortality worldwide. Stage
and morphology of LC are of fundamental importance in the therapeutic
decision making.
Aim of this study is to analyse evidence-based quality indicators (QIs) for
LC care in a population based setting in order to provide important feedback to providers, regulators and purchasers of care.
Methods. All patients diagnosed with LC in canton Ticino (southern Switzerland) during the period 2015–2016 are selected. Lymphomas, carcinoids and NOS neoplasms are excluded from the analysis. QIs are defined
according to the ESMO Clinical Practice Guidelines for LC (2017) and are
computed for available information as proportion with corresponding 95%
confidence interval (95% CI).
Results. 420 LC are diagnosed in canton Ticino during the study period: 87% of them are non-small-cell LC (NSCLC) and 13% small-cell LC
(SCLC). Average age at diagnosis is 70.3 ± 9.8 years. LC stage distribution
is the following: 19% stage I, 8% stage II, 19% stage III, 50% stage IV and
the remaining 4% are not classifiable. Patients with non-metastatic (M0)
LC have a pre-treatment pathological diagnosis before curative treatment
in 84% (95%CI:79%;90%) of cases (QI1). 88% (95%CI: 82%;94%) of stage
I-II NSCLC patients undergo surgery within 4 months from the date of
diagnosis (QI2), while the proportion of NSCLC patients (all stages) undergoing surgery with free margins (R0) is 94% (95%CI: 90%;99%) (QI3).
Metastatic SCLC are treated with chemotherapy in 83% (95%CI: 70%;95%)
of cases (QI4).
Conclusions. Although improvements are possible, results for LC in canton Ticino are generally positive and encouraging. Further national and
international population-based data are needed for comparative analysis.

P3
ALK-STRN fusion in a malignant peritoneal mesothelioma
Jan H. Rüschoff*1, Elise Gradhand2, Alessandra Curioni3, Abdullah Kahraman1,
Martin Zoche1, Bart Vrugt1
1
Department of Pathology and Molecular Pathology, University Hospital
Zurich, Zurich, Switzerland; 2Paediatric & Perinatal Pathology, University
Hospital Bristol, Bristol, South West England; 3Department of Medical
Oncology, University Hospital Zurich, Zurich, Switzerland
Background. Malignant peritoneal mesothelioma is a rare, aggressive tumor usually induced by asbestos, therapeutic radiation, or germline mutations. Diagnosis typically occurs after the age of 65. Cytogenetically, 40%
to 70% of both pleural and peritoneal mesotheliomas show loss of 9p21
harboring CDKN2A, NF2 and/or BAP-1. Mutations in TP53, TERT, EGFR
and KRAS are less frequent.

We present a case of a 13-year old girl suffering from recurrent ascites of
unknown etiology with no history of asbestos exposure.
Methods. The clinical workup included physical examination and MRIscan. Peritoneal biopsies were obtained by an explorative laparoscopy.
Pathological examinations included immunohistochemical stainings,
FISH analyses and FoundationOne sequencing.
Results. The MRI-scan revealed a diffuse intra-abdominal mass in the pelvis, peritoneum and liver. The peritoneal biopsies contained multiple fragments of tumor showing a tubulopapillary and solid growth pattern. Morphologically the cells were relatively bland with slightly irregular nuclei
and inconspicious nucleoli. Even though no necrosis or remarkable mitotic activity was seen, the architecture of the lesion was highly suspicious
for a malignant epithelioid mesothelioma. The mesothelial origin of the
lesion was supported by positive staining for Calretinin, CK5/6, WT-1 and
D2-40 whereas expression of BerEp4 and Claudin-4 was absent. Immunohistochemically no loss of BAP-1, p16 and MTAP protein was found.
In addition, p16-FISH turned out to be negative. A FoundationOne sequencing analysis demonstrated an ALK-STRN rearrangement only. The
ALK-rearrangement was confirmed by both immunohistochemistry with
strong expression of ALK-5A4 and ALK-FISH revealing a 5’ deletion in
96% of the tumor cells.
Conclusions. This case report illustrates a recently described new subset
of peritoneal malignant mesotheliomas showing unique ALK-rearrangements which primarily affect young female patients with no history of asbestos exposure and absence of mutations/deletions of p16, BAP-1 and
NF2. ALK-fusions represent a novel pathogenetic mechanism of malignant
peritoneal mesotheliomas with promise for targeted therapy.

P4
Identification of morphologic parameters affecting the prognosis
of lung squamous cell carcinoma patients by quantitative
pathology
Ruben Casanova*1, Anne-laure Leblond1, Martina Haberecker1,
Holger Moch1, Rolf Stahel2, Irene Burger2, Alex Soltermann1
1
University Hospital Zurich, Department of Pathology, Zurich, Switzerland;
2
University Hospital Zurich, Zurich, Switzerland
Background. Digital pathology is transforming the field of histopathology
with the increasing acceptance of whole slide imaging and the accelerated development of digital diagnostic tools. Classifying patients into risk
groups is of many examples. In our study we have used image-based computational methods on histologic sections to identify morphological features of lung squamous cell carcinoma (LSCC) with prognostic relevance.
Methods. Morphologic parameters related to the vital tumor epithelia were
quantified by computerized analysis of pancytokeratin stained sections
from lung squamous cell carcinomas (LSCC). The percentage of tumor
cells (Tumor%), the tumor area (Tumorarea), the largest fragment size
(Sizemax) and the number of tumor fragments (TF) were evaluated in a
neoadjuvant chemotherapy cohort (n = 55 patients) and in chemo-naïve
patients (n = 104) for comparison.
Results. Our analysis showed that morphologic parameters relative to the
percentage of vital cells, total area of tumor tissue and size of the largest
tumor fragment were prognostic parameters in the NAC group. In contrast, in the CN group these parameters were not prognostic. Instead, tumor fragmentation which accounts for the amount of tumor cell clusters
separated by stroma (i.e a measure of invasiveness) was the only prognostic parameter.
Conclusions. In conclusion, digital pathology offers prospective opportunities to assist pathologists in their daily routine. In our study we have
shown an example quantitative pathology analysis for accurate histopathologic assessment of tumor regression and quantification features related
to tumor invasion. This approach is not restricted to lung squamous cell
carcinoma nor to a specific type of treatment. It can be potentially applied
to larger clinical studies that would benefit from reproducible and quantitative histologic readouts.
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Comprehensive molecular dissection of pulmonary
adenosquamous carcinoma
Arthur Krause*, Salvatore Piscuoglio, Charlotte Ng,
Maria Rosaria De Filippo, Thomas Lorber, Spasenija Savic,
Lukas Bubendorf
Institute of Pathology, University Hospital Basel, Basel, Switzerland
Background. Adenosquamous carcinoma (ASC) is a rare and aggressive
subtype of non-small cell lung cancer (NSCLC) consisting of an adenocarcinoma (AC) and a squamous cell carcinoma (SCC) component. Only
little is known about the relationship of the components. In this study,
we applied comprehensive analysis including whole exome sequencing
(WES), RNA sequencing and DNA methylation analysis to elucidate the
evolutionary relationship between the AC and SCC components of an ASC
of the lung.
Methods. FFPE tumor tissue of a 62 years old male patient was used. After
staining the sample with FastRed to visualize the nuclei, the AC and the
SCC components were scratched separately from the histological slides for
DNA and RNA extraction. WES analysis for detection of mutations and
copy number variations and analysis of human core transcriptome and
DNA methylation analysis (Infinium MethylationEPIC array) of each of
the tumor components were performed.
Results. WES analysis revealed 332 mutations for AC, including TP53 stop
gain, and 237 mutations for SCC, including TRBV5-1 stop gain. TP53
p.Gln192* and 109 other mutations are shared. AC showed 28 and SCC 20
Indels. Together they share 9 Indels, including the driver mutation EGFR
exon 19. These mutation data prove a clonal relationship between the AC
and SC component. The RNA sequencing of the transcriptome of the SCC
showed an upregulation of 1261 (6.1%) and a downregulation of 1331
(6.4%) genes compared to the AC. DNA methylation data are pending
but will be presented.
Conclusions. This is a unique case study of an adenosquamous lung carcinoma using comprehensive whole exome mutational and DNA copy
number profiling combined with DNA methylation analysis of both tumor components separately. Despite their evident clonal relationship between the AC and SCC components, the difference in morphology is mirrored by differences in the genomic profile. Further studies are needed to
elucidate their evolution.

P6
Implementation of a next-generation sequencing bioinformatics
pipeline in HUG Molecular Pathology
Yann Christinat*1, Robin Liechti2, Lou Götz2, Valérie Barbié2,
Thomas A. Mckee1
1
Clinical Pathology Division, Geneva University Hospital, Geneva,
Switzerland; 2Swiss Institute of Bioinformatics, Lausanne, Switzerland
Background. Next-Generation Sequencing (NGS), a now-common technique for mutation detection in cancer samples, is a complex process that
involves many steps and different software tools. In the context of a collaboration agreement, the SIB and the HUG have developed a NGS pipeline
to integrate all these steps into a single workflow and improve the sample
tracking, the variant identification and annotation process and the reporting of somatic mutations.
Methods. A web-based solution tailored on the needs of the laboratory
for molecular pathology has been designed, developed and deployed for
routine NGS analyses. The tool, namely OncoBench®, allows for a seamless integration of the variant callers in place (IonTorrent TVC, Illumina
MiseqReporter) with all tasks linked to NGS such as library preparation,
variant annotation, and reporting. All data are stored in a relational database within the hospital premises ensuring security and facilitating data
sharing. To assess the added value of such a system, a satisfaction study
has been conducted after a few months of routine use.
Results. All users (lab technician, biologists and pathologists) reported a
gain of time in their processes (up to 2 h per week) and an increase in qualDer Pathologe

ity with respect to the interpretation of somatic variants. In general, OncoBench® was found to be user-friendly, well-adapted to the laboratory practices, and resulting in data of higher quality. The most cited improvements
were the variant annotation process (information is clearly and concisely
displayed), the traceability (analysis status and previous annotations) and
the NGS report creation.
Conclusions. The development of a tailored solution allowed to gain time
and quality in the detection, annotation and reporting of somatic mutation from NGS. Moreover, all the generated information is now structured,
traced, and compliant with international standards and nomenclature, enabling data sharing and interoperability with other data sources when it
will become necessary.

P7
Copy Number Variation analysis in personalized medicine
Liza Ho*, Sophie Clément, Yann Christinat, Anne-laure Rougemont,
Thomas McKee
Clinical Pathology Division, Geneva University Hospital, Geneva, Switzerland
Background. Evaluation of gene Copy Number Variation (CNV) is essential for personalized cancer management. We have established a microarray methodology (Oncoscan, Affymetrix) as a routine analysis for a variety
of tumor types and integrated this technology with the analysis of mutation profiles by NGS, thus providing a more comprehensive overview of
genomic alteration in the tumor.
Methods. The OncoScan platform uses molecular inversion probes and
therefore requires a relatively small molecular footprint (~40 bp). It is thus
ideal for analysis of FFPE samples, the main source of material for molecular analyses in pathology laboratories.
Results. After validation using FISH analysis on cases of gliomas and LLC
where CNV have been well described, Oncoscan has become the chosen
technique in the laboratory replacing FISH in all tumors where CNV are
suspected. Oncoscan allows us (i) to confirm specific diagnosis (e. g. oligodendrogliomas; glioblastomas); (ii) to provide information on prognosis
and/or predict response to treatment; (iii) to identify potential targets for
treatment; (iv) to estimate the status of large state transitions (LST), which
is a surrogate marker for BRCA1/2 inactivity. This technique has allowed
the identification of several targetable alterations that would otherwise not
have been identified.
Conclusions. Here we show the relevance of the integration of CNV analysis in the routine work flow of a molecular pathology laboratory.

P8
Can RNA expression analysis help with routine diffuse large B cell
lymphoma diagnosis?
Damien Fonteneau*, Yann Christinat, Liza Ho, Ana Avram,
Mario Kreutzfeld, Margaret Berczy, Anne-laure Rougemont,
Thomas McKee
Clinical Pathology Division, Geneva University Hospital, Geneva, Switzerland
Background. Amplification and sequencing of RNA (RNAseq) is an established technique to detect fusion genes in cancer, notably in sarcomas,
acute leukemias and myeloproliferative neoplasms. Its use in lymphoma
diagnosis is less frequent. This is because the presence of a fusion gene allows the detection of both partners by sequencing while translocations in
lymphomas often associate the oncogene with immunoglobulin control
sequences and thus in this case it is the quantity and not the structure of
the transcript that is altered. RNA quantification is however potentially
interesting in lymphoma diagnosis, for example to categorise diffuse large
B cell lymphomas (DLBCLs) into the germinal centre-like and activated
B cell-like subgroups.
Methods. We performed a targeted RNAseq analysis of DLBCLs using
the Illumina TruSight RNA Pan Cancer panel. The presence or absence
of translocations in the cases analysed had previously been determined
by FISH. Two bioinformatic pipelines to detect RNA expression (STAR/

RSEM and SALMON) and the standard analysis used to detect RNA fusions were compared.
Results. The results of the validation of targeted RNAseq through comparison with whole genome transcriptomic analysis will be presented. The
expression of individual RNAs will be correlated wtih the presence or absence of translocations in lymphoma cases and the immunohistochemical expression of the proteins MYC, BCL2 and BCL6. In addition, several
cases with non-canonical gene fusions were detected and these results will
also be presented and discussed.
Conclusions. Targeted RNAseq is a powerful techique with the potential to
improve the molecular characterisation of DLBCLs.

P9
T-lymphoblastic lymphoma after previous thymoma: how NGS
helps establishing the diagnosis and procures new insights
Quentin Le Clef*1, Guacimara Ortega-Sanchez2, Stefan Dirnhofer3,
Alexandar Tzankov3
1
Department of Pathology, Maastricht University Medical Center, Maastricht,
Netherlands; 2Department of Oncology, University Hospital Basel, Basel,
Switzerland; 3Institute of Medical Genetics and Pathology, University
Hospital Basel, Basel, Switzerland
Background. Conversion/development of a thymoma into a T-lymphoblastic leukemia (T-LBL) is an exceptionally rare event with one single
report in literature.
Methods. We report on a case of a 46-year-old male patient with a 9-year
history of a metastasizing thymoma type B2/B3 (treated by 5 cycles of
cis-platinum/adriamycin/cyclophosphamide in 2008 and a total of 88.2 Gy
radiotherapy over the years), who was admitted to our hospital with a generalized lymphadenopathy in 2017. His lymphadenectomy specimen has
been studied by morphological and molecular methods [clonality testing
and next generation sequencing (NGS)] to establish the diagnosis.
Results. A lymph node showed a diffuse infiltration by atypical lymphoid
population with an immature, pre T-cell phenotype and pathological expression of LMO2 and NOTCH1. As this population appeared to be polyclonal, an additional NGS was performed and the following pathogenic
mutations were detected: JAK1 p.Y652H (allelic burden 44%; Exon 14),
JAK3 p.M511I (allelic burden 44%; Exon 11), NOTCH1 p.S2467* (allelic
burden 44%, Exon 34); importantly, the NOTCH1mutation was not present in retrospectively analyzed thymoma biopsies. Despite the polyclonal
nature of this population, and the prior history of disseminated thymoma,
a diagnosis of T-lymphoblastic lymphoma (T-LBL) could be established in
confidence, regarding the NGS results and the pathologic co-expression of
LMO2 and NOTCH1 on the immature thymocytes.
Conclusions. We demonstrate that in particular T-LBL cases—in casu a
proven polyclonality—NGS can be decisive for making a diagnosis by
demonstrating entity-specific mutations. At the same time this case emphasizes that polyclonality does not exclude T-LBL. We furthermore claim
that the occurrence of T-LBL after a previous thymoma can be regarded
as a secondary, most probably therapy-induced neoplasm, rather than a
formal transition.

P 10
Development of a faster and reproducible assay for microsatellite
instability analysis (Bethesda panel)
Giulia Ramelli*1, Michael Boergesen2, Rasmus Koefoed Petersen2,
Cecilia Caprera3, Matteo Corsi4, Federica Perillo1, Paolo Spina1,
Luca Mazzucchelli1, Ulf Bech Christensen2, Milo Frattini1
1
Institute of Pathology, Locarno, Switzerland; 2PentaBase Aps, Odense,
Denmark; 3University of Perugia, Institute of Pathologic Anatomy „SantaMaria“, Perugia, Italy; 4University of Perugia, Institute of Pathologic Anatomy
„Santa-Maria, Perugia, Italy
Background. Microsatellites are non-coding DNA sequences and their instability indicates that the mismatch repair system is damaged. Microsat-

ellite instability (MSI) is present in several human tumors, especially in
colorectal cancers (CRC) and is used as molecular marker for assessing
prognosis and treatment decisions in CRC patients. The Bethesda panel,
the only test approved by the Food and Drug Administration, is the most
diffused assay to establish MSI status and is based on the comparison between paired tumor and healthy tissues of 5 loci (2 mononucleotide and 3
dinucleotide repeats). Here we compare the reproducibility of a new assay
for assessing the Bethesda panel, based on a ready-to-use mix approach,
with that of the 5 loci analyzed in a separated manner.
Methods. After DNA extraction (QIAamp DNA FFPE Tissue Kit, Qiagen,
Chatsworth, CA, USA), we characterized the MSI status of 184 consecutive patients affected by CRC. The samples were amplified with 2 methods: a multiplex, ready-to-use PCR mix (Pentiplex®, Pentabase, Odense,
Denmark) approach, and a simplex PCR reactions (with a locus-by-locus
approach) using the Simplex PCR mastermix (Qiagen). The PCR products were then subjected to capillary electrophoresis using a 3130 Genetic
Analyzer (Applied Biosystem, Foster City, CA, USA). The Cohen’skappa
test (k) was used for statistical analysis.
Results. The results obtained with the ready-to-use mix showed that 31
patients were classified as MSI (16.8%) and 153 as microsatellite stable
cases. Same results were obtained with the Simplex PCR mastermix and
therefore, a perfect match between the 2 methodologies was observed in
all the tested loci (k = 1).
Conclusions. The ready-to-use mix is a faster and easy to use assay for a
perfect analysis of MSI, enabling laboratories to decrease the work-ontime for such analysis. Moreover, the risk of contamination decreases significantly.

P 11
Tumor budding/T-cell infiltrates in colorectal cancer: proposal of a
novel combined score
Heather Dawson*1, Lucine Christe2, Micha Eichmann2, Stefan Reinhard2,
Inti Zlobec1, Annika Blank2, Alessandro Lugli2
1
University of Bern, Bern, Switzerland; 2Institute of Pathology, University of
Bern, Bern, Switzerland
Background. The TNM classification system is widely used for prognostication purposes and to guide patient management. However, in colorectal cancer, additional markers are sought after to better stratify prognostic subgroups. From large bodies of research, two particularly promising
markers have emerged: Tumor budding and T-cell host response (CD3,
CD8 and CD45RO infiltrates), which can be seen in analogy to an ‘attacker’ and ‘defender’, respectively. However, attempts to combine these two
robust parameters have been sparse. Therefore, our aim was to perform
a systematic assessment of potential protagonists that could be used in a
combined score (Budding/Tcell Score, BTS).
Methods. This descriptive, retrospective study was performed on a multi-punch tissue microarray containing material from 345 patients with
Stage I-IV CRC. Areas from tumor center, front and microenvironment
were stained for Pancytokeratin/CD3, Pancytokeratin/CD8 and Pancytokeratin/CD45RO. Tumor buds were scored manually and T-cell infiltrates
digitally using open-source software (QuPath). Tumor buds, T-cell counts
as well as combined BTS were associated with clinico-pathological features
and overall survival (OS).
Results. Out of the T-cell markers, CD8 and CD3 were markedly superior
to CD45RO for predicting clinicopathological features and OS. A higher
combined BTS score (Buds/CD8, tumor center) performed better than
budding or CD8/CD3 alone in predicting nodal metastases (p < 0.0001,
OR 1.466, 95%CI: 1.115–1.928). Out of all scores (budding, T-cells and
BTS), only higher BTS (Buds/CD3) was significantly associated with poorer OS on multivariate analysis (p = 0.012, HR 1.218, 95%CI: 1.044–1.419).
Conclusions. Although CD8+/CD3+ T-cells are strongly predictive of tumor biology in CRC, we found a combined BTS to be stronger in predicting survival and certain features with high clinical relevance, such as nodal metastases, in comparison to budding or T-cells alone. Further studies
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combining the assessment of T-cell infiltrates and tumor budding as markers of opposite forces are necessary to optimize risk assessment of CRC.

P 12
Validation of the International Tumor Budding Consensus
Conference (ITBCC 2016) recommendations on tumor budding in
Stage I-IV colorectal cancer
Heather Dawson*1, Francesca Galuppini2, Peter Träger3, Martin D Berger4,
Inti Zlobec1, Peter Studer4, Lukas Brügger4, Daniel Inderbitzin5,
Alessandro Lugli1
1
Institute of Pathology, University of Bern, Bern, Switzerland; 2University
of Padova, Padova, Italy; 3Careanaesth AG, Zurich, Switzerland; 4Inselspital,
Bern University Hospital, University of Bern, Bern, Switzerland; 5Bürgerspital
Solothurn, Solothurn, Switzerland
Background. Tumor budding is a robust prognostic parameter in colorectal cancer (CRC) and can be used as an additional factor to guide patient management. Though backed by large bodies of data, a standardized
scoring method is essential for integrating tumor budding in reporting
protocols. The International Tumor Budding Consensus Conference (ITBCC) 2016 has proposed evidence-based recommendations for scoring
and reporting tumor budding in routine. The aim of this study is to validate the ITBCC method of tumor budding assessment on a well-characterized CRC cohort.
Methods. 379 patients with resected Stage I-IV colorectal cancer were
entered into the study. Tumor budding was scored by two pathologists
according to the ITBCC recommendations on hematoxylin and eosin-stained slides and scored as BD1 (low-), BD2 (intermediate-) and BD3
(high-grade). Analysis for associations with adverse clinicopathological
features and survival was performed using a 3-tier approach (BD1/BD3/
BD3), a 2-tier approach (BD1 + 2 versus BD3) and tumor budding as a
continuous variable.
Results. High-grade tumor budding was associated with adverse clinico-pathological features including higher pT, higher pN stage and higher
TNM stage (all p < 0.001) and poorer overall survival on univariate analysis
(p = 0.0251 for BD1/2/3, p = 0.0106 for BD1 + 2 versus BD3 and p = 0.0195
for continuous scores (HR 1.023 (95%CI: 1.004-1.043 per bud)). In stage
II cancers, BD3 was associated with poorer disease-free survival (p < 0.01).
Conclusions. Tumor budding assessed by the method proposed by the ITBCC is applicable to colorectal cancer resection specimens and can be used
for widespread reporting in daily diagnostics.

P 13
PDGFRA alteration in a mesenchymal tumour of the GI tract … not
always a GIST
Caterina Rebecchini*1, Rossella Sarro1, Maurice Matter2, Bettina Bisig1,
Igor Letovanec1
1
Service of Clinical Pathology, Institute of pathology, Lausanne University
Hospital, Lausanne, Switzerland; 2Service of Visceral Surgery, Lausanne
University Hospital, Lausanne, Switzerland
Background. Gastro-intestinal (GI) mesenchymal tumors are rare and represent a heterogeneous group of tumors. Although gastro-intestinal stromal tumors (GIST) are the most frequent, other mesenchymal tumors can
arise in the GI tract. Some of them have well-described molecular features.
These can help in the classification of tumors, may be prognostic and predict response to therapy, but need to be correlated to morphology.
Methods. A 47-years-old woman presented with abdominal pain, nausea,
weight loss, anemia and inflammatory syndrome. A CT-scan revealed a
16 cm-large intraluminal obstructive jejunal mass. A biopsy was followed
by a partial small bowel resection.
Results. Macroscopically the lesion was ulcerated, white, fleshy, lobulated and highly vascularized. Histologically, it was centered in the submucosa, edematous, with spindled to epithelioid cells admixed with eosinophils, mastocytes and lymphocytes. The differential diagnosis included
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myofibroblastic inflammatory tumor, GIST, liposarcoma or inflammatory fibroid polyp (IFP). Tumor cells were negative for S100 protein, CD34,
CD117, DOG-1, smooth muscle actin, desmin, ALK, ROS1 and MDM2.
Sequencing showed an activating PDGFRA deletion in exon 12 (p.S566_
E571delinsR). The final diagnosis was a giant inflammatory fibroid polyp.
Conclusions. First described by Vanek in 1949, IFP is a rare mesenchymal
lesion of the GI tract with benign behavior and female predominance, occurring most often in the stomach and large bowel, less commonly in the
small intestine. These lesions are usually small (1–5 cm) and CD34+, although negativity has been described in larger lesions. Here, we report an
unusual case of giant IFP. For such large GI lesions, clinical diagnosis is
usually GIST and, particularly in true cut biopsies, PDGFRA alterations
should not prompt a diagnosis of GIST. IFP as well show alterations in
PDGFRA gene and, among these, deletions in exon 12 are typically associated with small bowel presentation.

P 14
Introducing automatisation to routine NGS diagnostics:
Streamlining the Ion Torrent workflows using the Tecan liquid
handler
Nadejda Valtcheva*, Markus Rechsteiner
University Hospital Zurich, Department of Pathology, Zurich, Switzerland
Background. The Ion Torrent platform offers different NGS panels for detecting genetic alterations in diagnostic FFPE specimen of cancer patients.
Depending on the date of release or the version of the assays, different
manuals are recommended by the manufacturer. In order to automatise
the diagnostic workflow, all assays should be carried out using the same
protocols and reagents.
Methods. For the validation of the “Tecan liquid handler Evo 100” samples were selected, which were previously sequenced using the manual
Oncomine Focus Assay workflow and the S5 platform. New libraries were
then generated using the same input DNA and RNA and the ongoing
workflow tested with Tecan. The final libraries were sequenced on the S5
platform, analysed using our standard diagnostic setting in IR and compared to the previous results. Other NGS assays like AmpliSeq TP53, Ampliseq custom panels, Oncomine BRCA Research Assay, Oncomine Comprehensive Assay, and Oncomine Mutational Load Assay were included in
a subsequent validation set.
Results. The Oncomine Focus Assay libraries prepared by Tecan showed
similar metrics to the routinely prepared ones -library histograms, coverage distribution and uniformity. The known mutations, amplifications (on
DNA level) and fusions (on RNA level) were detected with a similar frequency. Additionally, after equilibration with Tecan the concentration of
the libraries displayed less variation than after manual equilibration. This
allowed the elimination of the library quantification step needed for equimolar pooling from the workflow. After the establishment of the Tecan
workflow using the Oncomine Focus Assay validation cohort, the protocols of the other panels were adapted to the Oncomine Focus Assay and
successfully validated.
Conclusions. All diagnostic panels can be processed with the same workflow disregarding the different protocols. With the streamlining of the diagnostic workflow and the adaptation of the protocols to “Tecan liquid
handler Evo 100” we achieved simplification and standardisation of the
processes.

P 15
Exploring neuronal diversity in archived post-mortem human
brain by single-nucleus RNA sequencing
Kristof Egervari*1, Jan Broder Engler2, Yann Christinat1, Karin Steinbach3,
Nicolas Page3, Ilena Vincenti3, Giovanni Di Liberto3, Bogna Klimek3,
Mario Kreutzfeld1, Karim Hammad3, Ingrid Wagner3, Thomas McKee1,
Manuel Friese2, Doron Merkler1
1
Clinical Pathology Division; Geneva University Hospital, Geneva,
Switzerland; 2Institute of Neuroimmunology and Multiple Sclerosis;
University Medical Centre Hamburg, Hamburg, Germany; 3Department of
Pathology and Immunology; University of Geneva, Geneva, Switzerland
Background. Single-cell RNA sequencing has revolutionized our understanding of the cellular composition and biological processes in complex
tissues, such as malignant tumors or developing organs. The advantage
of single-cell over bulk transcriptomic profiles stems from the unprecedented resolution in detecting changes of gene expression and the ability to identify and characterize rare cellular subtypes. The need for freshly
isolated tissue, however, is a major limitation of the technique, which excludes the use of single-cell RNA sequencing in retrospective studies on
archived post-mortem human samples. To overcome this limitation, one
could isolate and analyze single nuclei, which remain representative of the
whole-cell in terms of transcriptomic profiles while being reasonably well
preserved in snap frozen, archived materials. Here, we set out to characterize neuronal transcriptomics after long term storage on archived human
brain samples using single-nucleus sequencing.
Methods. We have excised frontal and temporal cortical samples from surgical biopsies and autopsies of normal brains. Tissue samples were stored
at –80 °C for at least two weeks, after which we prepared a single nuclear
solution immunostained with NeuN in order to sort single nuclei using
FACS. RNA from individual nuclei was extracted, transcribed and amplified. Sequencing libraries were prepared using nucleus-specific barcode
combinations enabling to sequence 384 multiplexed nuclei.
Results. Our preliminary dataset shows an excellent quality of nuclear
transcriptomic profiles, which does not seem to depend on the sample origin (biopsies vs. autopsies). We detect a significant contribution of nascent, unspliced RNA to neuronal transcriptomes. Unsupervised clustering
based on a subset of genes identifies 5 different excitatory and inhibitory
neuronal subtypes.
Conclusions. These data indicate that single nuclear sequencing is a powerful tool that can be applied on frozen human brain samples to explore
neuronal diversity on retrospective data sets.

P 16
Statin-induced autoimmune myopathy: unusual presentation and
fatal outcome of a rare side effect
Kristof Egervari*1, Aurélie Bornand1, Julien Lecluse2, Marine Baumberger2,
Virginie Prendki2, Johannes Alexander Lobrinus1
1
Clinical Pathology Division, Geneva University Hospital, Geneva,
Switzerland; 2Service of Internal Medicine and Rehabilitation Trois-Chêne;
Geneva University Hospital, Geneva, Switzerland
Background. Inhibitors of 3-hydroxy-3-methylguaryl-coenzyme A reductase (HMGCR), statins, are used for cardiovascular prevention. Myotoxicity is a rare, but well-known side effect of treatment affecting 1/10’000 patients per year. The manifestations range from proximal myalgia to muscle
necrosis, which, if remains unrecognized, may lead to fatal outcome. The
pathogenesis of myopathy is poorly understood, but rarely statin-induced
autoimmune myopathy (SAM) develops, requiring immunosuppressive
treatment. The presence of anti-HMGCR autoantibodies is diagnostic for
this condition, but muscle biopsy is indicated for cases with atypical clinical presentation.
Methods. Here we report a case of a 77-year-old man, known for parkinsonism and depression, treated with statins for years, who was admitted
with generalized pain and diaphoresis. Laboratory findings showed creatine kinase> 5000 and troponin>250. Clinical alterations persisted after

stopping psychiatric medications and statins, excluding a serotonergic or
malignant neuroleptic syndrome; echocardiography excluded myocardial
infarction. The general status of the patient rapidly deteriorated due to the
development of bilateral pneumonia following multiple episodes of aspiration. Immune-serology found anti-HMGCR autoantibodies, however,
muscle biopsy was not performed due to the general status of the patient.
Despite immunosuppressive therapy the patient died 20 days after admission. A limited autopsy was requested to investigate the myopathy, a possible cardiac involvement and the lungs.
Results. The autopsy found severe necrotizing myopathy in the oropharyngeal muscles, contrasted by a relatively mild involvement of quadriceps
muscles (i. e. the usual site of biopsy). In the heart, an old transmural infarction was found, but no acute myopathic changes. The death occurred
due to bilateral foci of aspiration pneumonia.
Conclusions. In our case, SAM showed an unusually fulminant course,
preferentially attacking oropharyngeal muscles with fatal consequence.
This demonstrates the importance of early recognition and treatment.
Moreover, the case illustrates that muscle damage may be heterogeneous,
warranting for a critical correlation of clinical and biopsy findings.

P 17
Histological and molecular characterization of TFEB rearranged
renal cell carcinomas
Nicolas Wyvekens*1, Markus Rechsteiner1, Christine Fritz1, Ulrich Wagner1,
Carina Wenzel2, Friederike Kuithan2, Lars-christian Horn3, Holger Moch1
1
University Hospital Zurich, Department of Pathology, Zurich, Switzerland;
2
Institute of Pathology, University Hospital Carl Gustav Carus, Technische
Universität Dresden, Dresden, Germany; 3Institute of Pathology, University
Hospital Leipzig, Leipzig, Germany
Background. The 2016 WHO Classification of tumors of the urinary system recognizes microphthalmia transcription factor (MiT) family translocation carcinomas as a separate entity among renal cell carcinomas. TFE3
and transcription factor EB (TFEB) are members of the MiT family for
which chromosomal rearrangements have been associated with renal cell
carcinoma formation. TFEB translocation renal cell carcinoma is a rare
tumor harboring a t(6;11)(p21;q12) translocation. Recently, renal cell carcinomas with TFEB amplification have been identified.
Methods. We describe the distinct histological and immunohistochemical phenotypes of one TFEB-translocated and one TFEB-amplified case
and present data from FISH, RNA sequencing and aCGH experiments.
Results. Both TFEB-rearranged renal cell carcinomas showed distinctive
morphological, immunohistochemical and molecular features. We review
conventional morphology, immunophenotype, genetic background and
clinical outcome of TFEB-translocated and TFEB-amplified renal cell carcinoma in the literature.
Conclusions. TFEB-amplified renal cell carcinoma have to be distinguished
from TFEB-translocated renal cancer, because they may demonstrate a
more aggressive behavior. They have characteristic morphological features
that should trigger more extensive immunohistochemical and molecular
studies for their identification.

P 18
Implementation of the 2018 ASCO-CAP HER2 guidelines will
reduce false positive tests
Vittoria Martin*, Alexandra Valera, Melissa De Joffrey, Sara Banfi,
Luca Mazzucchelli
Institute of Pathology, Locarno, Switzerland
Background. In 2013, the original HER2 guidelines for FISH interpretation in breast cancer developed in 2007 have been changed, introducing
the category of HER2 “equivocal” results, and including in the positive
tests cases with “non-classical” HER2 amplification. As a consequence, the
2013 guidelines generated many doubts about the appropriate treatments
and the real efficacy of HER2-targeted therapy in a significant subset of
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Fig. 1 | P 18 9 HER2 FISH
results on a cohort of
880 patients affected by
invasive breast cancer. a
changes in patients’ distribution applying 2007,
2013, 2018 ASCO-CAP
guidelines; b quantification of 2018 changes
involving 2013-equivocal
patients; c quantification
of 2018 changes involving
2013-positive patients
patients. Recently ASCO-CAP updated the guidelines introducing a more
rigorous approach combined with immunohistochemistry, whose clinical
impact is still unknown.
Methods. To quantify the significance of the new guidelines, we applied
the HER2 FISH classifications criteria produced in 2007, 2013 and 2018 to
a consecutive series of 880 breast cancers collected over the last 4 years in
our Institution, selected for FISH analysis according to our in-house policy or requested by clinicians (. Fig. 1 | P18a).
Results. Applying the 2018 guidelines, 92/97(95%) equivocal results with
ASCO-CAP 2013 turned into negative (. Fig. 1 | P18b), and 12/250(5%)
positive results with ASCO-CAP 2013 were re-classified as negative
(. Fig. 1 | P18c), because of the absence of Her2 overexpression (score
1–2) in both patients groups. Overall, using 2018 criteria, patients classified with 2013 guidelines have been redistributed obtaining results similar
to those observed with the original 2007 criteria. In particular, we found
an increase of negative cases, coming from cases previously classified as
equivocal or as with non-classical amplification. No or slight changes were
observed in the rate of positive results, comparing 2018 versus 2013 criteria, because of the balance between the acquisition of new positive results
coming from equivocal tests and the loss of false positive cases.
Conclusions. We conclude that the application of 2018 ASCO-CAP criteria
will help to identify patients with a true HER2 addicted status, resulting
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in a more accurate selection of subjects eligible for targeted therapy. We
expect therefore a significant improvement in terms of cost-effectiveness.
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Pleomorphic Adenoma of the Breast – a rare breast lesion with
differential diagnostic challenges
Linda Moskovszky*1, Ann-katrin Rodewald1, Niels J. Rupp1,
Heike Frauchiger-heuer2, Matthias Choschzick1, Zsuzsanna Varga1
1
Institute of Pathology and Molecular Pathology, University Hospital Zurich,
Zurich, Switzerland; 2Department of Gynecology and Breast Cancer Center,
University Hospital Zurich, Zurich, Switzerland
Background. Salivary gland like tumours of the breast are rare lesions, constituting a wide spectrum of entities with different morphological features
and clinical behavior. Radiologically they can mimic benign or malignant
breast tumours and may cause diagnostic problems in core biopsy.
We present a rare case of a mammary pleomorphic adenoma, which
showed a predominantly mesenchymal chondroid differentiation in the
core biopsy and could be diagnosed as such first in the operation specimen.
Methods. A 75-year-old female with a history of metastasising endometrioid endometrial carcinoma revealed a contrast enhancing stellate lesion
in the right breast by PET-CT, which was consecutively biopsied. After-

wards, a segment resection was performed. Immunohistochemistry (p63,
estrogen-receptor, CK5/6, Her-2, p53, EGFR, PLAG-1, Mib-1) and FISH
analyses (MAML2 Gen 11q21, MYB Gen 6q23) were applied to verify
the diagnosis.
Results. The core biopsy showed a lesion containing mostly chondroid
differentiated elements, suspicious of a metaplastic breast carcinoma and
was therefore categorized as B-classification: B4. The differential diagnosis
included also benign lesions as papilloma or adenomyoepithelioma with
chondroid differentiation, as well as phylloides tumour.
A segment resection was performed and showed macroscopically a firm
white blurred tumor of 1 cm in Diameter. The histology showed a polylobulated, well demarcated lesion with epithelial and myoepithelial differentiation and chondroid elements. The negative FISH-results and the immunohistochemistry together with conventional morphology supported
the diagnosis of a pleomorphic Adenoma.
Conclusions. Breast and salivary glands share some tumours due to their
similar histomorphology having a potential to produce mesenchymal elements. The differential diagnostic spectrum is wide containing additional
salivary gland like tumors such as mucoepidermoid- or adenoid cystic carcinoma, and also benign, malignant and borderline breast entities including adenomyoepithelioma, intraductal papilloma, fibroadenoma, phylloides tumor and metaplastic carcinoma. Metaplastic carcinoma is the most
important entitiy with respect to differential diagnoses, as surgical overtreatment, i. e., mastectomy may be the result.

P 20
Immunohistochemistry for ARID1A as a urine cytology biomarker
in bladder cancer
Sarah Dugas*1, David Müller1, Clementine Le Magnen1, Hans-Helge Seifert2,
Christian Ruiz1, Tatjana Vlajnic1, Cyrill Rentsch2, Lukas Bubendorf1
1
University Hospital Basel, Department of Pathology, Basel, Switzerland;
2
University Hospital Basel, Department of Urology, Basel, Switzerland
Background. Inactivating mutations of ARID1A, a member of the chromatin remodeling genes, are found in up to 20% of non-muscle invasive
bladder cancer (NMBIC) and may be predictive of non-response to BCG
treatment. Loss of ARID1A expression in urine cytology could serve as a
surrogate marker for ARID1A mutation. Thus, we aimed to examine the
protein expression of ARID1A in urine cytology samples and in TURB
histology specimens by immunohistochemistry (IHC) and to correlate it
with ARID1A mutation status.
Methods. A first cohort was built using archived Papanicolaou-stained cytological specimens and matched regular tissue sections of 62 patients with
high-grade NMIBC. From a second cohort, we constructed a tissue microarray (TMA) containing samples from 164 NMIBC and 100 muscle invasive
bladder cancer (MIBC). ARID1A protein expression was evaluated by IHC
using the D2A8U monoclonal antibody (Cell Signaling Technology). Samples of tumor specimens with known mutation of ARID1A and specimens
without a mutation served as positive and negative control, respectively. Next
generation sequencing (NGS) was performed on TURB tumor specimens using a NGS assay (Oncomine Comprehensive Assay v3) containing ARID1A.
Results. Prevalence of ARID1A loss of expression determined on the TMA
cohort was 3.6% in NMIBC (6/164) and 10% (10/100) in MIBC (p = 0.059).
Among the 62 patients from the first cohort, 58 presented conserved ARID1A expression in cytology, as well as in the matched histologies. Loss
of ARID1A expression was found in 4 cytological specimens. Discordant
IHC results of corresponding histological tumor specimens were found
in 2 of these patients, which could be explained by sample heterogeneity.
NGS analysis, undertaken on 4 histological samples with loss of ARID1A
expression, confirmed ARID1A mutations.
Conclusions. IHC for ARID1A expression may serve as a surrogate biomarker of ARID1A mutation for future clinical and scientific use. Further
prospective studies are necessary to confirm this finding.

Fig. 1 | P 21 8 Distribution of actionable variants in serous OC based on 20
samples
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Next generation sequencing as a tool to unravel ovarian serous
cancer
Indrani Sen*1, Uwe Rogel2, Karoline Sromek1, Gad Singer1
1
Institute of pathology, Kantonspital Baden, Baden, Switzerland; 2Institute of
Pathology, Kantonsspital Baden, Baden, Switzerland
Background. Ovarian carcinoma (OVCA) is the most lethal gynaceological
cancer worldwide. Serous ovarian carcinoma is the most common OVCA
subtype. Serous ovarian carcinoma is divided in high- and low- grade
carcinomas. The most frequent subtype is high-grade serous carcinoma
(HGSC). HGSCs are genetically associated with frequent TP53 mutations.
They initially show good response to platinum-based chemotherapy, but
most HGSCs quickly recur with chemo-resistant disease. 20% of serous
ovarian carcinomas are low-grade serous carcinomas (LGSCs). Low-grade
serous carcinomas are typically associated with frequent activating mutations in the KRAS and BRAF genes and show no TP53 mutations. Clinically, LGSCs show poor response to conventional chemotherapy.
Methods. By using next generation sequencing technology we screened
across all the exons of 256 genes in 20 serous ovarian carcinomas (HGSCs
and LGSCs). Formalin-fixed, paraffin embedded tissue underwent conventional DNA extraction and purification. The library was generated using the Qiaseq Targeted DNA Panel Workflow and DNA was sequenced
using the Illumina Miseq sequencer. Data analysis was performed using
the Qiagen Clinical Insight Interpreter platform.
Results. We report the identification of genes involved in several cellular
processes like epigenetics, angiogenesis in addition to those belonging to
oncogenes, tumor suppressor and DNA repair genes. In particular, we are
identifying aberrations that may be associated with the serous subtype
and/or response to therapy (. Fig.1 | P21 and . Fig.2 | P21).
Conclusions. Ovarian cancer remains a therapeutic challenge due to advanced
disease at presentation and limited long-term success of traditional treatment
approaches. Deciphering the genetic alterations at the molecular level might
help to better understand processes associated with therapy progress.

P 22
Pembrolizumab-related adrenalitis: a case of severe
immunotherapy-induced primary adrenal failure
Marie Maillard*1, Nicolo Riggi2, Samuel Rotman1
Service of Clinical Pathology, Institute of Pathology, Lausanne University
Hospital, Lausanne, Switzerland; 2Department of Experimental Pathology,
Institute of Pathology, Lausanne University Hospital, Lausanne, Switzerland
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Background. Immune checkpoint inhibitors have become a standard treatment in several advanced cancers, such as malignant melanoma and squamous non-small-cell lung cancer. These immunomodulators stimulate
T-lymphocytesmediated cytotoxicity directed against cancer cell antigens.
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Fig. 2 | P 21 8 An example of next generation sequencing data showing gene name, actionability, nucleotide position,
protein position, function, impact and allele fractions
One of these drugs is Pembrolizumab, a humanized monoclonal antibody
that blocks the human programmed death protein-1 ligand (PD-L1) localized
on tumor cells. In the neoplastic context, PD-L1 binds with the human programmed death protein (PD-1) expressed on the surface of activated T-cells,
leading to the inactivation of T-cells cytotoxic activity. By blocking this interaction, Pembrolizumab inhibits tolerance, thus allowing the immune system
to destroy cancer cells. This medication can however be associated with immune-related adverse events that may negatively affect the patient’s prognosis.
These events include autoimmune endocrine-related diseases such as hypophysitis, thyroid disorders and, less frequently, primary adrenal insufficiency.
Methods. We report a case of a 71-year-old man suffering from multimetastatic malignant melanoma treated with Pembrolizumab who presented
a primary adrenal failure. The patient showed cardiac atrial fibrillation
and hemodynamic instability with hypovolemic refractory shock. Cortisol levels were low whereas ACTH was high, confirming primary adrenal
insufficiency. After ineffective reanimation attempts, the patient died and
an autopsy was performed.
Results. The autopsy revealed a severe and extended mononuclear infiltration of the adrenal cortex. This infiltrate was composed essentially of
macrophages and T-cells (CD3+) expressing CD57, CD8 and a few CD4.
Extremely rare B-cells (CD20+) were detected. No organ other than adrenal glands showed any inflammatory infiltrate.
Conclusions. To our knowledge, we report the first case of an histological
and immunohistological study describing a primary adrenal failure following anti-PD-L1 immunotherapy. This case draws attention on rare but
severe complications of checkpoint inhibitors.
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A rare pediatric case of primary renal sclerosing epithelioid
fibrosarcoma
Estelle Dubruc*, Cécile Adam, Bettina Bisig, Carole Gengler
CHUV, Lausanne, Switzerland
Background. We report a rare case of primary renal sclerosing epithelioid
fibrosarcoma (SEF) occurring in an 11-year-old child with EWSR1-CREB3L1 gene fusion.
Methods. Renal biopsy before treatment and left nephrectomy post
chemotherapy were performed. Histologic examination was realized on
hematoxylin and eosin-stained slides. Immunochemistry, FISH and RNASeq were carried out on paraffin tissue blocks.
Results. Patient was an 11-year-old girl who presented to physicians with
moderate back pain after a ski fall. She was discovered to have large renal mass centered on the renal hilum, with metastatic lesions involving
iliac bones and skull. On histological examination, tumor was composed
of cytologically bland small epithelioid and round cells at least focally arranged in cords, in a variably scant myxoid and collagenous stroma
(. Fig. 1 | P23). These features raised the differential diagnosis of SEF/low
grade fibromyxoid sarcoma, sclerosing variant of clear cell sarcoma of the
kidney, Ewing and Ewing-like sarcoma. Tumor cells exhibited membranous expression of CD99, focal immunoreactivity for BCOR and diffuse
cytoplasmic expression of MUC4 (. Fig. 2 | P23). By FISH, neoplasm
demonstrated evidence of EWSR1 gene rearrangement (. Fig. 3 | P23). No
fusion transcript FUS-CREB was detected by RT-PCR. RNA-Seq showed
a EWSR1-CREB3L1 fusion transcript.
Conclusions. This original case demonstrates that SEF represents another primary renal translocation-associated sarcoma that affects pediatric
age group.

P 24
Coronary heart disease and an incidental parathyroid carcinoma
Melanie Stoll*, Christian Nebiker, Luca Remonda, Rainer Grobholz
Kantonsspital Aarau, Aarau, Switzerland

Fig. 1 | P 23 8 Cords of cytologically bland tumor cells in a sclerosing
stroma

Background. A 71 year old woman was admitted with angina pectoris. During hospitalisation she developed a myocardial infarction (NSTEMI) which
was treated with drug eluting stents. Laboratory results on admission revealed
besides a mild elevated Troponin also an elevated calcium level (3.35 mmol/l).
Subsequently, there was a decreased phosphate (0.36 mmol/l [normal 0.81–
1.62 mmol/l]) and Vitamin D level (47 nmol/l [normal 50–250 nmol/l]) as
well as 16-fold elevated serum level of parathyroid hormone (PTH, 1156 ng/l
[normal 18.4–72 ng/l]), indicating a primary hyperparathyroidism. The were
no clinical symptoms of the hypercalcemia but a mild dysphagia.
Methods. A multidisciplinary approach including the clinical, biochemical, radiological and pathological profile was necessary for the workup of
the hyperparathyroidism.
Results. Sonographically a thyroidal node was detected, not clearly demarcated
(TIRADS 5). FNA showed a monomorphic, partial follicular cell population
with a weak immunohistochemical positivity for PTH. MRI showed a 5 cm
large tumor at the right caudal pole of the thyroid with compression of the dorsolateral trachea without obvious infiltration. Surgical removal with en-bloc
resection of the right hemithyroid with parathyroidectomy was performed after recovery of the NSTEMI. Intraoperatively a large lesion was present, the recurrent nerve could not be delineated. Postoperatively the PTH level dropped
to 12.1 ng/l. Pathological examination revealed a 5 cm tumor with tongue-like
infiltration of the thyroid and a perineural invasion but no angioinvasion. The
diagnosis of a presymptomatic parathyroid carcinoma could be established.
Conclusions. The affirmative histopathological diagnosis of a parathyroid
carcinoma can be challenging and is limited to tumors with evidence of invasive growth in adjacent structures such as the thyroid and/or soft tissue,
perineural spaces, angioviasion of capsular and/or extracapsular vessels and/
or documented metastases. This case demonstrates the incidental finding of
a rare parathyroid carcinoma on the occasion of a myocardial infarction.

P 25
A comparative study on digitalisation of histopathology slides
and survey on perception of the digital future
Fig. 2 | P 23 8 MUC4 cytoplasmic immunopositivity

Fig. 3 | P 23 8 FISH analysis, EWSR1 break-apart probe: EWSR1 rearranged
(loss of 3’ portion)
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Background. In this study, we perform a comparative analysis of four slide
scanners with the aim of better identifying our institute’s needs. Second, we
investigate our pathologists’ standpoint towards digital pathology.
Methods. In this study, we perform a comparative analysis of four slide
scanners with the aim of better identifying our institute’s needs. Second, we
investigate our pathologists’ standpoint towards digital pathology.
Results. At 40x, the difference between smallest and largest file size was
4.5x. Major differences in scanning times were observed, reaching 1 minute difference between the fastest and shortest. Only two scanners successfully scanned the full dayload without interruption. Re-scan rates were
9–19%, failure in tissue recognition ranged from 2.8–6.3%. Image comparison by MDs found that all scanners produced similar quality images.
Diagnostic confidence was considered high at 40 × only. 75% of pathologists imagined working digitally but 50% anticipate problems with standardization. Image analysis is seen as an important benefit.
Conclusions. Each scanner has advantages and disadvantages and their
proper fit into routine will be individual to an institute. Our MDs found
that all scanners produced high quality images. However, the lab staff and
workflows are also critical to the decision-making process. In general, our
pathologists are open to the digital future.

Der Pathologe

