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Preface

The following presentation contains the contribngigoresented at the Fourth TASTE workshop,
“Pitfalls and Algorithms in Diagnostic Pathology”, held on the 8 of May 2014 in Bucarest,
Romania. The workshop has been realized in theegbmif the activities of the TASTE project
“Telepathological ASsessment of histopathologigad aytological TEchniques*, funded with the
support from the European Commission.

This publication reflects the views only of the lfaats, and the Commission cannot be held
responsible for any use which may be made of tfegrnmation contained therein.

These proceedings are published on the TASTE prajelssitewww.tasteproject.eu
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Workshop Introduction

This workshop is designed for all professionalsolagd in manufacturing and assessing
histological, cytological, immuno-histological aniblecular techniques used in routine diagnostic
pathology and cytology. Pathologists, pathologyidessts, histo-technicians, cyto-technicians,
medical students and student technicians are welcmnparticipate. This meeting will provide
information regarding the TASTE project which isrtpaf the European Commission’s Lifelong
learning project. It is devoted to set technicahsgiards in pathology. Technical pitfalls constitate
potential risk of erroneous diagnoses and themgeition, as a prerequisite for standardization and
optimization of histo- and cyto-pathological pregtaons, is indeed the goal of the TASTE Project.
Digital pathology allows open circulation of virluglides throughout many countries of the world.
It will be used in the TASTE project. The goalsdigcussion, training and technical standardization
will be achieved by collecting top quality, averapaality and artifact-damaged preparations and
archiving them in a digital web based archive. Tthages will thereafter be standardized through
user assessment sessions and made available fatdrested professionals all over the world.
Thisfourth TASTE workshop will focus on the importance of the recognitionte¢hnical pitfalls

in different areas of Pathology while, on the otlsge, the adoption of correct algorithmic
pathways would allow to avoid misinterpretationd émreach correct diagnoses.

Fourth TASTE Workshop,"®May 2014 4
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Telepmhologeal ASsesoment of histopathologcal and cytoiogical TEchmques I

The TASTE project on
artefactual pitfalls

Emanuela Ovcin

COREP
Fourth TASTE Workshop, Bucarest, @ May 2014

B " EAGA

‘With the suppost of the Lfsiong Lesming Programme of the Esopsan U Litetang Learndeg Programme

The TASTE Background

» Histological and cytological preparations
are not standardized and their quality
level is variable.

+ This can affect diagnoses

+ Artefactual pitfalls can lead to wrong
interpretation/resuits

Fourth TASTE Workshop,"9May 2014
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The TASTE project goals

How the TASTE project tackles these problems:

- enhancing (at European level) knowledge and
recognition of artefacts

- improving the quality of histological and
cytological preparations

- generating an innovative training for more
reproducible diagnoses.

The TASTE results

The TASTE project gets its objectives through:

» creating the TASTE System with a repository of
high resolution microscopic images

» identifying targets and their needs

» creating the TASTE Virtual Community

Fourth TASTE Workshop,"9May 2014
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What can you do with TASTE? o

» Training with self assessment exercise showing
artefacts

» Consulting good cases and bad ones (artefacts)
in the Library/Encyclopaedia

« Submitting via Web, the microscopic images of
their own preparations to a panel of
internationally-recognized experts who will give
comments and suggestions.

English, Italian, French, Portoguese, Romanian, Swedish,

Fourth TASTE Workshop,"9May 2014
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The TASTE numbers

« 157 exercises already available:

— Cytopathology: Gynecological Cytology: 96

— Exfoliative non-Gynecological Cytology: 6

— Cytopathology: FNA cytology: 10

— Histopathology: 45
» 2926 visits to the Taste web site (April 2014)
» 200 external users already involved

» 4 International TASTE Workshop
(Falun, Bruxelles, Porto)

The TASTE targets

The TASTE project refers to:

- pathologists,

- residents in Anatomic Pathology,
- technicians

- students

from different countries.

Testing phase foreseen with all "interested parties”
for May/June: ask here to freely participate!

Fourth TASTE Workshop,"9May 2014

11



B EAG:A

Education and Culture DG

Education, Audiovisual & Culture

Lifelong Learning Programme Executive Agency

The TASTE Virtual Community

It is expected that the present approach will fuel a
Web-based TASTE Virtual community.

The Need Analysis phase involved already about
200 people!

Join the Virtual Community system for free!
Fill the subscription form here and give it back
to us or write to infotaste@corep.it

TASTE References & Contacts o

+ TASTE project web site:
www.tasteproject.eu

*» TASTE system:
www.system.tasteproject.eu

+ To join the Virtual Community,
get a free login or further info:
infotaste@corep.it

Fourth TASTE Workshop,"9May 2014
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Diagnostic algorithms and
pitfalls in defining tumour
entities.

Approach to Pathologic Diagnosis
of Uterine Cancer

TNSTER,

How useful is IHC in gynecological
pathology? ~10%
 Positive diagnosis: rare

» Differential: sometimes

+ Molecular targets, prognostic factors:
unconclusive

TNSTER,

Fourth TASTE Workshop,"®May 2014
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Biomarkers

* Epithelial
« CK: AE1/AE3, KL1, MNF116,CK 7
« EMA

» Mesenchimal

* Vimentin

+ Desmine, Caldesmon, CD10 (CALLA), WT1, Act -
celule stromale

Others:
p53, ER/PGR (ADK endometrioid), PTEN (-),

TNSTEQ,

Endometrial tumors

Polyp

Endometrial hyperplasia
Non-atypical hyperplasias

— Simple hyperplasia

— Complex hyperplasia without atypia
Atypical hyperplasias

— Simple atypical hyperplasia

— Complex atypical hyperplasia
Endometrial cancer

TNSTER,

Fourth TASTE Workshop,"®May 2014
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+ Endometrioid adenocarcinoma * Endometrial stromal
» Mucinous adenocarcinoma sarcoma; low grade
+ Serous adenocarcinoma + Endometrial stromal
+ Clear cell adenocarcinoma nodule

+  Mixed carcinoma

«  Squamous cell carcinoma
« Transitional cell carcinoma
+ Small cell carcinoma

« Undifferentiated carcinoma

» Undifferentiated stroma
sarcoma

TNSTER,

Endometrioid Adenocarcinoma

+ Architecture resembles endometrial glands: tubuloglandular growth
+ Cells resemble endometrial glands: columnar cells.
. Nuc&teagr pleomorphism/atypical mitoses restricted to highest end of
grade 3.
+  Sguamous differentiation is common.
« WHO criteria for squamous differentiation (any one criteria is
sufficient)
- Keratinization
— Intraceliular bridges
— Constellation of 3 or more of these:
- Sheet-like growth without glands or palisading
= Sharp cell margins
- Easinophilic and glassy cytoplasm
- Decreased N/C ratio compared to glandular component

TNSTER,

Fourth TASTE Workshop,"9May 2014
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Epithelial metaplasias

* squamous or mucinous
+ coexist with hyperplasia / carcinoma.

« when there is florid squamous metaplasia
of the keratinising or morular type

+ the squamous elements can be so
extensive that the underlying glandular
component is almost totally obliterated.

Fourth TASTE Workshop,"9May 2014
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Panel - ADK

« ER, PGR

*« P53

« EGFR

« C-erbB-2

« EMA

« CK7

« CA125

« CD44, B-catenin
« Ki67

« PAXZ2

INSTES,

Fourth TASTE Workshop,"9May 2014
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ER, PR

-

Variable positivity in endometroid
adenocarcinomas

Negative / weakly positive areas in clear
cell carcinomas and uterine serous
carcinomas

zonal weak positivity / negative in uterine
poorly differentiated carcinomas

Intense positive reaction - favorable
prognosis

Fourth TASTE Workshop,"9May 2014
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053

* Intense and diffuse positive reaction in
uterine serous carcinomas

* Weak positive reaction, zonal / negative in
well differentiated endometroid
adenocarcinomas

* Intense positive reaction in poorly
differentiated adenocarcinomas and
leiomyosarcomas

» Intense positive reaction - poor prognosis

TNSTEQ,

No pathognomonic positive marker
of “endometrioid” differentiation

« Immunophenotype: CK, EMA, vimentin

« areas of squamous differentiation CK34beta E12
positive, CEA negative

- DD:
= endocervical and ovarian ADK: CK, EMA, CEA

+ RCC, thyroid, salivary gland ,mezoteliomul: expresie
imunofenctipica dubla

» prognostic factors

= HP: type and grade, myometrial invasion,
peritoneum, lymph nodes :

* IHC ER / PgR (good), p53, Ki67 (bad); cerbB2,
VEGF (uncerta(ln

TNSTES.

Fourth TASTE Workshop,"®May 2014
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Serous Carcinoma

» Architecture often mixed: papillary,
micropapillary, semi-solid with slit-like branching
spaces

+ Pleomorphic, high grade tumor cells;

irregular/polygonal shape, rarely columnar
shape.

« High nuclear: cytoplasmic ratio, minimal
cytoplasm, nuclear enlargement, coarse
chromatin, macro-nucleoli

« Atypical mitoses

NS 1E

Sy s T —r A -y a B
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EGFR-20x

Cerb2-20x

INSTES.

O Wy
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« Endometrial stromal tumors and uterine
smooth muscle tumors represent two
major types of uterine mesenchymal
tumors.

« differentiate a highly cellular leiomyoma -
benign clinical course- from an ESS -
Aggresive

TNSTES,

Fourth TASTE Workshop,"9May 2014
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TASTE Workshop, Bucharest, Romania, 2014

HER2 assessment with tricolor BDISH method:
a single institution experience on 300 cases

Tibor Tot
Uppsala University

Falun Central Hospital, Sweden

“LmD

FIE NORDIC WORLD
EHI CHAMPIONGHIPS
SWEDEN 18.02-01.03

il
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Manifesto on Optimal Pathology

15-21 March 2014 | GLASGOW, SCOTLAND &g @—c @ I "'_'uEr

Hote: about the optimal breast cancer pathology
manifesto

This manifesto was prepared by a European Breast Cancer
(EBC) Council working group and launched at the European
Breast Cancer Conference in Glasgow on 20 March 2014.

It sets out optimal technical and organisational requiremants
for a breast cancer pathology service, in the light of concerns
about variability and lack of patient-cantred focus,

) . It is not a guideline aboul how pathology senvices should be
EBCCOL“‘]C'[ performed. It Is a call for all in the cancer community —
pathologists, encolegists, patient advocates, health
administrators and policymakers — to check thal senvices are
available thal serve the needs of patients in a high quakty,

timely way.

EBC Council welcomes all feadback on this first varsion, which 15 a working docurment thal will be
edited to produce a final version, and will atso inform a more detaded position paper.

Please emai Davi Kagriecco-org 20 with suggestions.

The members of the working group are

= Alberto Costa (scientific director, Eurapean School of Oncology, Mian, italy)
= Emiel Rulgers (head of surgery, The Netherlands Cancer Institule )

= Tibor Tot, associate professor of pathology, Uppsala University, and head of laboratory medicing at
Central Hospital Falun, Dalama, Sweden

= Giuseppe Viale (director, depariment of pathology, European Institute of Oncology, Mian, Italy)

Breast cancer pathology - a manifesto for optimal care

Fourth TASTE Workshop,"9May 2014
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Prognostic parameters

Radiological/surgical Oncological
« Distant metastasis « Histology grade
* Lymph node status « ER/PR status
* Tumor size « HER-2 status
* Multifocality  Proliferation
« Extent « Molecular subtypes
* Resection margins

Breast cancer pathology - a manifesto for optimal care

This manifesto calls for:
High quality, timely breast cancer pathology services that meet the needs of cancer
patients and oncologists
By:

= Ensuring a full range of diagnostic and prognostic pathology services is available

= Promoting professional development for pathologists and their technicians, and full
integration with multidisciplinary working in cancer care

= Qrganising hospital pathology services to deliver timely information for decision making and
ensuring that pathologists are part of the team visible to patients

= Menitoring and reporting undue variability in pathology results nationally and internationally

= [ntroducing quality standards and reporting that are focused on services and care for
breast cancer patients

= Promoting pathelogy as a vital and major discipline with substantial career potential in
clinical practice and translational research

Fourth TASTE Workshop,"9May 2014
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Part 2: Optimal breast cancer pathology - organisation

This section of the manifesto Ests optimal organisational factors for pathology from individual to
national level

Individuals - professional expertise and development requirements

= A high level of competency in all aspects of breast pathology, including both elassical morpholagical
and modem molecular/genetic aspects, according o current guideSnes

» Continuous education and improvement of diagnastic skills

* Understanding of the clinical consequences of every detail in the pathology report
= Networking with experts for discussing professional views

Departmental requirements

= Access to all relevant clinical information for each patient

= Full attention (o breast specimens and a team of technicians thal provides high quality breast
preparations

= Day-to-day multidisciplinany teamworking, such as with detailed correiation between radiclogy and
pathaology, and with molecular biology and pathology

* Understanding of the capabilities and lmitations of imaging methods, biopsy modalities and
histopathology techniques

= Pathologists should be part of the patient-Facing team and available to explain reports o patients

= At least, an informal system for obtaining or giving second opinions on selected cases, involving
experis al external institutions

Hespital requirements

= High guality of work, checked with continuous internal manitoring to meet intemational standards

s Adherence to Good Laboratory Practice (GLP) guidefines and participation in external quality contrel
schemes

= Monitoring of muttdisciplinary teamvork among departments, not only in centres with cncology
specialisis but also in general hospitals

» External laboratories when used should also follow guidelines and be subject to quality contral
- Services should be available in a timely way to every breast cancer patient: unnecessary wait times
should be identified and efiminated

* Maintenance of a high-guality biohank for research
Health system requirements

* & commitment to a pathology service that is organised to meet the needs of multidisciplinary teams
and their patients

= A nalional pathology quality standards organisation

= A monitoring system to audit key breast cancer pathology paramaters across cancer centres and
hospitals

= National and international auditing of laboratory tesling

* A strategy for referring borderine cases to experts for second opinions

= An educalion and fraining strategy to ensure that sufficient pathologists and technicians are in post
* Incarporating patient-advocate viewpoints in senvice reviews

Fourth TASTE Workshop,"9May 2014
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MNext steps

= Final publication of this first version of the manifesto, and a position paper, to follow

= Circulation to breas! cancer advocacy groups

= Support from major European societies concamed with oncalagy (ECCO, ESP, ESMO, ESS0,
ESTRO elc)

= Lobbying of European Parliament/national govemments

Manifesto on Optimal Pathology

European Breast Cancer Conference 2014

'ﬁ Y 1521 March 2014 | GLASCOW, SCOTLAND fyd SHEORTC & "'".'

Standardization of assessment

Guidelines
Registry
Population-based data comparison

External quality control

Fourth TASTE Workshop,"9May 2014
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Breast pathology, Sweden, 2014

« WHO blue book

= AJCC Staging handbook: TNM7

« CAP guidelines

« EWGBCSP - European guidelines

» Socialstyrelsens nationella riktlinjer for
bréstcancersjukvard 2007 (revised 2014)

« KVAST - Swedish pathology guidelines

» Nationell vardprogram

» Regionala (RCC) vardprogram

» Ackrediterade labs metodbeskrivningar

Breast pathology, Sweden, 2014

* Oncology guidelines
(ASCO, San Gallen, San Antonio)

* Svenska Brostcancergruppen
* Regionala Cancercentra

Fourth TASTE Workshop,"9May 2014
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= yeH0-Classification of Tumours of
S the Breast

European guidelines for quality assurance in
breast cancer screening and diagnosis

Author: Eurgpean Commission - Direclorate-General for Health and Consumer
Protection

Price

Publisher

Publicatbon date 01 January 2007
15BN

Publication synopsis The fourth edition of this beslseller has been developed with input
fram over 200 professionals from 23 countries. Mew issues include digital
mammography and advice for specialist breast units

Fourth TASTE Workshop,"®May 2014
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Avornge HERZ Averngs HERZ algrnisesll®
copy mumber x 4.0  copy number <40
nalnicall® wigrnalcell®
I |
I5H I5H E5H ISH ISH
positive positivet [t equivocal nEgith

|
| I
Ayarags HERZD Avwroge HERT Average HERS

I
Must order o reflax test (same specimon using IHC), test with alternative ISH
chromesame 17 probe. ar ordar B niw test [new specimen il available, 15H ar IHC)
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ASCO-CAP 2013

* Not only newly diagnosed primary invasive
carcinomas but also recurrent and metastatic

disease should be tested
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¢ |HC: >10% - > 30%, > 10% cut off for 3+

:Rakha et al. Histopathology 2014 |

ASCO-CAP 2013

* Rare gland

-forming tumors and micropapillary
carcinomas may show incomplete membrane
staining and should be 2+

ASCO-CAP 2013
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ASCO-CAP 2013

* Acceptable fixation time 6-72 h (instead of 5-
48h)

ASCO-CAP 2013

Register:

*Time and duration of fixation

*Type of fixative

*Adequacy of the sample for evaluation
*Number of the observers
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Guidelines

* Too many
* Too complicated

* Too often revised

HER2 basics
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HER2

* Human Epidermal Growth Factor Receptor
Family encoded on chr 17 (17q12-21.32)

* 15-20% of breast cancer overexpress HER2
and/or exhibit gene amplification

The HER-2/neu oncogene s a member of the erbB-like oncogene family, and
is related to, but distinct from, the epidermal growth factor receptor. This
gene has been shown to be amplified in human breast cancer cell lines. In the
current study, alterations of the gene in 189 primary human breast cancers
were investigated. HER-2/neu was found to be amplified from 2- to greater
than 20-fold in 30% of the tumors. Correlation of gene amplification with
several disease parameters was evaluated, Amplification of the HER-2/neu
gene was a significant predictor of both overall survival and time to relapsein
patients with breast cancer. It retained its significance even when
adjustments were made for other known prognostic factors. Moreover, HER-
2/neu amplification had greater prognostic value than most currently used
prognostic factors, including hormonal-receptor status, in lymph node-
positive disease. These data indicate that this gene may play a role in the
biologic behavior and/or pathogeneasis of human breast cancer

Salmon DY, Clark GM, Waong 5G, Levin W1, Ullrich A, McGuire WL Human breast cancer:
correlation of relapse and survival with amplification of the HER-2/neu oncogene,
science. 1987 Jan 9;235(4785):177-82
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diagnonde 2006-20113

Conclusions:

» HER2 positivity is associated with more
aggressive disease and decreased survival.

* Trastuzumab (monoclonal antibody targeting
HER2) alone or in combination with
chemotherapy is efficiant in HER2+ cancer.

* HER2 testing is recommended in all breast
cancers to determine potential eligibility for
treatment wit trastuzumab.
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HER-2 status as an imprecise predictor of
response to anti-HER2 therapy

- Response in 36-79% of the patients

Bullack K, Blackwel| K. Clinical afficacy of taxana-trastuzumab combination
regimens for HER-2-positive metastatic breast cancer.
Oncologist 2008;13:515-25

'* Some HER2 negative patients respond

Paik 5, Kim C, Wolmark N: HERZ status and benefit from adjuvant
trastuzumab in breast cancer. N Enlg) Med 2008, 358:1408-11

FISH Dual SISH

"Gold standard” FDA Approved

Less optimal histology details Optimal histology details

Takes 3 days Takes few hours
Signals fade over time Signals preserved for archival
review
Heterogeneity less evident Heterogeneity evident
Assessed by techniciens Assessed by pathologists

Clark HZ, Bhargava R. Bright-field Microscopy for HERZ Gene Assessment,
Mot Just DISH-ful Thinking? Editorieal, Am J Clin Pathol 2013:139;137-39

Fourth TASTE Workshop,"9May 2014

47



i " i ,.c!a'/"'f:’”
N -
i Education and Culture DG L

Lifelong Learning Programme N s Ao

FDA approved tests

* Immunohistochemistry
* In situ hybridisation

DNA probe coupled to fluorescence (FISH),
chromogenic (CISH) or silver (SISH)

Combinations: bright-field dual ISH (CISH + Sish
= BDISH or dual hapten, dual color ISH, DDISH

Gene-protein assay: tricolor (DISH+IH)

Tricolor BDISH

Fourth TASTE Workshop,"®May 2014
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W
frnp-lw
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Immunshixteskembtey ? . E*.':‘...... 3 :?

Primary Anbibody Secondary Antibody HRF Labaling DAB Detection
Ietubation

Betactian 2;
HERZ

O
§—
N %‘ & T )
$—
iy

had
ﬁ:' '.'“.E'E"" ".ﬂ:f"l"‘-i._l.'.'u'-""- [ S UYL o AN TR
Proba Co-ytridation Primary & ¥ & clary A ¥ Setvar Datnction
with Naphthol Phosphate Encubation Incihiation
Delnction 3
CENIT ( r‘ o, T T
Brightfieid 4 e p " =
i il Hybrigieation ﬁ-* phe=re il o
FMM_M Sacoadary Ansibody Rad Datecticn

Ciagn Pathol, 2012 May 30; 7160, doi! 10.1186f 1 746- 1596 760,

A geno-protein assaey for human opidermal growth factor recoptor 2 (HERZ): brightfiold
tricolor visuslization of HERZ protoin, the HERZ gone, and chromozomae 17 contromoars
(CEML1T) in formalin-fised, paratfin-embedded broast cancer tissues sectiomns.

Rt . Koelly DE Padilla b, Wick M. Brunhosber B Ball, Singh S, Banger-fMoore d. Bieniars
C. Tsaidls H, Groman THA
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Tricolor brightfield dual in situ hybridization
HER 2 non-amplified {negative) HER 2 amplified (p

HER-2 protein expression 3+, cluster gene amplification
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HER-2 protein expression 2+, gene amplification
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i HER-2 protein expression i :_g+ no gene amplification

- ‘I

BDISH compares favorable with FISH
in IH2+ cases

Gao FF, Dabbs DI, Cooper KL, Bhargava R,

Bright-Field HER 2 Dual In Situ Hybridization (DISH) Assay vs Fluorescence In
Situ Hybridization (FISH): Focused Study of Immunohistochemical 2+ Cases.
Am ) Clin Pathol. 2014 Jan;141(1):102-10. doi: 10.1309/AICPECXSEOSRHXIR
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| Problems }

Technical issues

Criteria

Interobserver/interlaboratory agreement

heterogeneity
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HER2 immunaohistochamistry
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Problems

Technical issues

Criteria

Interobserver/interlaboratory agreement

heterogeneity

HERZ testing Gnvasive campanent] by vadldared HC sty
|
Batch controls and on-sfde controls show appropriate staining

Circumfenentisl Ciresmbarantial Incamplate Mo staining is observed®
mambrane Fisining mambrang stsning membrane saining ar
that is complets, hat ks incomple e andior fhat is faintbanghy Membrane staining 1hat
Intensg, and within wieakimodarats and within prcepiible and is incormplete and s
= 10% of umor cslls® = 10% of tumor colis® wthin = 10% of faintbadely
ar tumor colis® mid within < 10% of
LComplete and Tumor calls

staining that is interss
and within = 10%

of wmear colls*
I
FHE 3+ IHE 2+ IHE 14 e
pasithee weivacal magative negative

i
Must order rellax timt [same speciman uling ISH) or onder o new tas!
{rvey spcimam iF evnilabla, vaing IHC or ISH}

e
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HER2 tasting (invasive componant) by validsted dusl-probae ISH assay
I
Banch controds and on-slkls controle show approgriate hy bridization
l
[ ]
HERZCEPY? HERFCEPIT
rotlo & 20* ratlo < 2.0
|
| | I
Bymiage HERZ Aymroge HERZ Ayerage HERZ
copy numbar = 8.0 copy number = 4.0 COpY ATk
signals/ced® and « 6.0 « 4.0 signateicell
Anormge HERZ Fvaraps HERD slgnniseall®
copy number s 4.0 | copy number < 4.0
sipnalaicall* signalnice®
I 1
154 I5H 5H ISH I5H
positive poditivet poitive equbrocal negih
I
Must order o reflax test (same speciman using IHC), test with alternative ISH
chromesame 17 probe, ar ordar i niw test (new specimen il available, 15H ar IHC]

i e e A S B T B8 LR 1

e

Svenska Brostcancergruppens modifikation av ASCO
CAP 2013 guidelines

IHC O, 1+, 2+, 3+
ISH Kvot < 2, >= 2, ej utfort
ISH HER2 copy nummer: <4, >=4, ej utfort

HER2 status: normal, amplifierat, ej utfort
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HER2 IHC

* Intense
* Complete/circumferential
e >10%

HER2 positive cases

IH 3+

ISH clusters

ISH kvot >= 2

Average HER2 copy number >= 4

ASCO-CAP criteria modified by the Swedish Breast Cancer Group
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discordance

Problems

* Gene-expression — protein expression

Fourth TASTE Workshop,"9May 2014
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* monosomy

Problems

Manosomy of chr 17, nen-amplified tumeor
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Monosomy of chr 17, non-amplified tumor
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¢ polysomi

Problems

Polysomy of chr 17, nen-amplified tumer
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* heterogeneity

Problems
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Assessing heterogeneous cases ‘

* |IHC cut-off 10% (FDA recommendation)
* |ISH >10 % of the cells are amplified

Wadad M Hanna, Josef Rischofl, Michael Bilous, Renata A Coudry, Mitch Dowsett,
Robert ¥ Osamura. Frederigue Penault-Llorca, Marc van de Vijver and Giuseppe Viale:
HER2 in situ hybridization in breast cancer: clinical implications of
polysomy 17 and genetic heterogeneity. Modemn Pathology 27, 4-18 (January 2014)

Assessing heterogeneous cases

Prefer brightfield methods

Scan the slide at low magnification
Count 2-3 different fields

At least 20 random cells/field

-

Wadad M Hanna, Josef Rischofl, Michael Bilous, Renata A Coudry, Miteh Dawsett,
Robert ¥ Osamura, Fredérique Penault-Llorca, Marc van de Vijver and Giuseppe Viale:
HER2 In situ hybridization in breast cancer: clinical implications of
pelysomy 17 and genetic heterogeneity. Modemn Pathology 27, 4-18 (January 2014)
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Artifacts

Artefact; very small HER-2 signals,
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Artifact: Extranuclear signals

=i,

Artifact: s
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Naphthal pliosphate blocks sibver backgroumd staining resalting from the HER2 & CENv= BISH procedisre, [mages sl
HERz gene-protein stainimg results obtined without (A, B} or with naphibed phosphate {C, D oo fprmakin-foed, porffin-smbedded
(FFPE} HERz-negative MCPT (A, C) anid HER2-positive Calu=3 (1, IN) xenograft tamors. In ibe abeenoe of naplithol phosphate, -
spevifie sibver depasition from the HER: BISH detection procedure oheeures the RISH signale for the HERS gene and CEN = targets (A,
) whieroas the use of & BESH hybridization buffer « ing naphibicl phosphate eliminates the oo specific silver deposition (C, DL
Some silver deposition was slso serm in DAB stining (A} In the absence of naphthol phosphate, peeific silver deposition ooeured im
monse cells (yellow asterinke] (A, B and mouse cells were confirmed without HERz and CEN 7 BISH signals by using naphthol
phosphude (C, D). bow. B g S

Bk Patfiol. T057 Ry W T 5‘\':0‘ 1wl im:':lﬁ-lllﬁ;-m
A e iy b iy B b cpribes il g7 drnath Fac bon pesiegston 2 (BEIAK b Rphv il ol s boodan o haicoll a5 i ol WEEHGY gl i,
b HEIF prner, amad che oemssonme 17 aenbr oosseds {EERLT bn (o malin e, p s smbedded lnest canier S s,
Bisin . alle 82, Facha S ¥k N brinhesbr P, Bac L fngh 3 Ansger-bloar f bisrars © 8. Goagan 1M

' FISH (2008-2011) | Tricolor BDISH (2012-2013)

Amplified Non-amplified Amplified Non-amplified
0,1+ i1 171 1/225 2244225
I+ 13.7% (17/124)  86.3% (107/124)  104%{7/67)  59.6% (60/67)
14 96.0% (48/50)  4.0%(2/50) 90.0% (26/40)  10.0% (4/40)
IH Lested inv ca 06.7% (736,/761) 98.8% (345/349)
ISH tested 23.8% (175/736) 096.2% (332/345)
% 2+ 16.8% (124/736) 19.4% (67/345)
%3+ 6.8% (50/736) 11.6% (40/345)
HER2 + 9.1% (67/736) 13.9% (48/345)

Fourth TASTE Workshop,"9May 2014

71



Education and Culture DG

R EAG:p

Lifelong Learning Programme

Education, Audiovisual & Culture
Executive Agency

Practical HER2 algorithm

Standardized IH method
Evaluation at low power magnification
3+ = HER-2 positive (10%)
0/1+ = HER-2 negative (70%)

= |SH verification (20%)
Heterogeneity = ISH

-
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Pitfalls created by artefacts
in the diagnosis of breast
cancer

Isabella Castellano
Department of Medical Sciences
University of Turin, Italy

Breast Unit- Citta della Salute e della Scienza
Hospital =Turin

Prognostic markers in breast cancers

HISTOLOGICAL TYPE

HISTOLOGICAL GRADE

MARGIN STATUS

Fourth TASTE Workshop,"®May 2014
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HISTOLOGICAL TYPE

CANCER OR NOT?*

IN SITU OR INVASIVE?

DUCTAL CARCINOMA OR SPECIAL TYPE?

Atypu:al epltheﬂal nells In I:he terminal duct rohular unl't asmc}ated with vsrtabie
degree of lobular sclerosis and atrophy ‘

Fourth TASTE Workshop,"9May 2014
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Large cells, with enfarged and diffusely hypercromatic nuclei and small nucleali.
These cells often protrude into the lumen but do not show evidence of

proliferation such as stratification, loss of polarity or mitosis. The distention of the
ducts is not promlnent
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HISTOLOGICAL TYPE

CANCER OR NOT?

IN SITU OR INVASIVE?

MICROINVASION/PSEUDOINVASION

DUCTAL CARCINOMA OR SPECIAL TYPE?
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MICROINVASION-DEFINITION

Microinvasive carcinoma is defined as a tumour in which the dominant lesion is
in-situ carcinoma (usually extensive high nuclear grade DCIS, rarely other types
of DCIS or LCIS) but in which there are one or more, clearly separate, foci of
infiltration usually into nonspecialized interlobular or interductal fibrous or adipose
tissue, none measuring mare than 1 mm (about 2 high power fields) in maximum
diameter,

When there are multiple foci of MIC only the size of the largest focus is used to
classify the microinvasion; the presence of multiple foci of microinvasion should
however be noted andfor quantified.

Microinvasion is reported to be related to the size/extension of associated in situ carcinoma.
The incidence rate of MIC ranges from 0.68% to 2.4%.

ME: A focus of invasive carcinoma 1 mm or less without associated in sify
carcinoma is not a MIC but should be classified as invasive carcinoma and the
maximum diameter measured

Diagnosis of microinvasion sometimes remains problematic, even with the
use of ancillary technigues. If there is sufficient doubt about the presence of
micrainvasion (i.e. in cases with marked fibrosis or Inflammation) the case
should be classified as i siy carcinomal/microlinvasion possibie

DIFFERENTIAL DIAGNOSIS

Microinvasion represents one of, if not the most,
commonly overdiagnosed events in the pathology of
breast carcinoma.

1) DCIS invalving lobules (Mlobular cancerization);

2) chronic inflammatory reaction present in association with, and cbscuring,
invalved ducts and acini;

3) branching of ducts;

4} distorsion or entrapment of involved ducts or acini by fibrosis (due to
prier needling procedure);

§) crush artefacts;

6) Ca utery effects;
7} artefactual displacement of DCIS or LCIS cells Inte the surrounding

stroma or adlpose tissue due to tissue manipulation er a prier neadling
procedure

&) DCIS or LCIS involving benign complex sclerosing lesions such as radial
scars, sclerosing adenosis, sclerosing papilloma, ductal adenoma.
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Artefactual displacement of DCIS cells into the surrounding
stroma due to tissue manipulation or a prior needling procedure

PSEUDCINVASION

The tubules are within the scleratic rim, they
are confined to the scar of the needle
biopsy site
Signs of hemorrhage are present

Colesterol clefts may be seen
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Histopathology 2008, 52, 20-29

displaced epithelium within
the core
needle biopsy site

epithelial fragments or clusters are
confined to the  organizing
haemorrhage, granulation tissue,
or scar of the needle biopsy site

and, not infrequently, squamoid
features may be seen in the
stroma

invasive process
-H'r‘ ..u."*'r " v,

epithelium that show warying X #’ 2 ,f ‘g
degrees of degenerative changes i HL o J"E.’,

absence of myoepithelial cells must : -‘:hf‘ . D
not be used as evidence of an Fh % *.«'-!‘-’ftaﬂ"--‘f"

iﬁ
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Tissue altaration following CB
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HISTOLOGICAL TYPE

CANCER OR NOT?

M SITU OR INVASIVE?Y

DUCTAL CARCINOMA OR SPECIAL TYPE?

LOBULAR OR DUCTAL?

Poor fixation can induce stromal architectural and cytological atypia

Fourth TASTE Workshop,"9May 2014

81



- P EAGA

Education and Culture DG
Education, Audiovisual & Culture

Lifelong Learning Programme Executive Agency

LOBULAR CARCINOMA

4

PRE-OPERATORY: MAGNETIC RESONANCE

EUROPEAN JOURNALOF CANCER46 (2010)1296-1316
Magnetic resonance imaging of the breast: Recommendations from the EUSOMA
working group
sardanelli et al.

POST-OPERATORY:
LOCAL AGGRESSIVENESS
LESS RESPONSIVE TO CHEMOTHERAPY

Breast cencer Fes Treat 2014 Febo144(1) 15362
ELr J Surg Oncal, 2003 29(4) 381157

A Dincal 2006 17(8F1228-1233

Braast J, 3009 15(2) 146-154

British Journal of Cancar [ 2013} 108, 265-291

MICROPAPILLARY OR DUCTAL?
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nversion of nuclear polarity

i =
.

|
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MICROPAPILLARY CARCINOMA

MPCs were characterized by a high prevalence of extensive peritumaoral
vascular invasion, MPC patients were also characterized by a prevalence of
regional metastases significantly higher than those with ductal carcinoma MOS,
with a |arge proportion of cases involving four or more lymph nodes,

J
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Prognostic markers in breast cancers

HISTOLOGICAL TYPE

HISTOLOGICAL GRADE -

MARGIN STATUS
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HISTOLOGICAL GRADE

Histopathology 1991;19, 403

> vl servival Graila

_‘\.\_

- 61

L1
E¥E -

MITOTIC COUNT
TUBULAR FORMATION

NUCLEAR PLEOMORFPHISM

MITOTIC COUNTS APCPTOSIS
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:_FHDSPHDHISTQHE-H a_]

Histone protein that forms the major protein constituents of the chormatin,
Use of this Ab is indicated as an aid in identification of mictotic activity,

KIGT (+)

PHOSPHOHISTONE-

H3 Go K671

Gatpath
| eyl G1

K67 (%) T K67 (+)

<
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PHOSPHOHISTONE-H3 |
Mitotic count: 44/10HPF | . TR T
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PPH3 is a streng prognostic marker in node-negative breast cancer,
specifically in ER-positive patients and patients with histological grade 2,

B PPH3
100 4 =
! HL—
-\.\\H"L
75+ ey —
§ i
g 5
— EEHT oW
o | === PPHa high Logrank P = 00014
[ 2 s P 5 10
Follow-up, years
MNurmisers al nisk
PPHI low 153 150 143 132 129 101
PPH3 high B8 58 50 43 46 ar

PLOS ONE |December 2013 | Volume & | Issue 12 | eB1502

NUCLEAR PLEOMORPHISM:
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TUBULE FORMATION

American Society of Clinical Oncology/College of American
Pathologists Guideline Recommendations for
Immunochistochemical Testing of Estrogen and
Progesterone Receptors in Breast Cancer JCO 2010

Preanalytic standardization:

FSample slicing at 5-mm intervals after appropriate gross inspection and
margins designation

Ftype of fixative. Only L0% NEBF should be used as the fixative for breast
tissue specimens. Higher or lower concentrations of NBF are not acceptable

Fduration of tissue fixation. Breast tissue specimens must be fixed in 10%
MBF for no less than 6 hours and for not more than 72 hours before
processing

Fourth TASTE Workshop,"9May 2014
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American Society of Clinical Oncology/College of American
Pathologists Guideline Recommendations for
Immunchistochemical Testing of Estrogen and
Progesterone Receptors in Breast Cancer JCO 2010

Preanalytic standardization:

#time from tissue acquisition (defined as the time that the tissue is handed from the
surgical field) to fivation should be as short as possible and must be recorded, The time
from tumor removal to fixation should be kept tol hour to comply with these
recommendations.

#The pathologist should effectively communicate this priority to all members

of the breast care managemeant team so processes are put in place to make sure these
times are routinely recorded,

#1t is the responsibility of the surgeon and operating room staff or the radiclogist and
his/her staff abtaining the specimen to dacument the collection time, and
F_it isthe responsibility of the pathologist and laboratory staff to documen
tha fixation start time.

#if tumar comes from remote location, it should be bisected through the tumor on
rernoval and sent to the laboratory immersed in a sufficient velume of NBF

Prognostic markers in breast cancers

HISTOLOGICAL TYPE

HISTOLOGICAL GRADE

MARGIN STATUS —
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(=Y

MARGIN STATUS

p

l

CONSERVATIVE SURGERY RETROAREOLAR TISSUE IN
NIPPLE SPARING
MASTECTOMY
v :
DEFINITIVE INTRAOPERATORY DIAGNOSIS
HISTOLOGY

IF POSITIVE: NIPPLE
AMPUTATION

SECOND SURGERY AND/OR
RADIOTHERAPY

CAUTERY EFFECTS MADE BY ELECTROSURGICAL DEVICE
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CONCLUSIONS
To avoid pitfalls created by artecfatcs
CLINICAL HISTORY

FORMALIN FIXATION

MULTIDISCIPLINARY APPROACH

THANK YOU FOR YOUR ATTENTION
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92



Education and Culture DG

~— EAG- EA

lucation, Audivisual &

Lifelong Learning Programme Executive Agency

The Fourth TASTE Workshop
Pitfdalls and Algorythms in Diagnostic Pathology

Pitfalls in immunohistochemical procedures

Gianni Bussolati
COREF & Univ. of Torino

Sources of pitfalls in IHC

» Fixation
* Tissue processing and embedding

« Der

sDetection system

Fourth TASTE Workshop,"®May 2014
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Results by year

PubMed Query: Fixation and Immunohistochemistry:
Results: 9470

2014 Apr 15
The effect of delay In fixation on HER2 expression in invasive carcinoma of the breast
assessed with immunohistechemistry and in situ hybridisation.
1,

Am J Clin Pathol. 2003;120:86-92.

Minimum formalin fixation time for
consistent estrogen receptor
immunohistochemical staining of invasive
breast carcinoma.

Goldstein NS, Ferkowicz M,
Odish E, Mani A, Hastah F.
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Fiention Time

I Fizire 1] Flatasy, cass 13
EA) soores cocumad at BB hours. Standasd irmr

Goldstein NS et al. Am J Clin Pathol, 2003;120:86-92.

Fixation in Formalin (for IHC)

- Better overfixation than underfixation

- (Related to the size of tissue block)
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Recommendations for IHC

-Fixation:
Formalin (alternatives: not reliable).

-Time: 8-12 h.
- Diffusion rate: 0,79
(Approx. 1 mmi/h).
- Difference between penetration and fixation

Factors Affecting IHC Staining

a) Fixation

Relarence

Linghae-Fiation with Farmalin Reduced immuno-gimining in central areet of sections

Nen-specific binding of antibodies by free-aldetryde

Crvar- Toshon vith formala
group

Most of CD and some ghowth faciors peplides ane pootly
roactve

Mercury-based fumtives CDd CoEs CDI0 CDEI (CD3D) loose
{BS, ZTenkers) Immano-reactivity

Bussolati G and Leonardo E. J Clin Pathol. 2008,
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Sources of pitfalls in IHC

* Fixation
T:ssue processmg and embedding

imary antibodies
s enzyme activity

F Avidin / Biotin

Factors Affecting IHC Staining

a2) tissue processing

Reference

Dehydration, non-podar solvents and paraffin
erviedding Paossitle change on the conformation of sorme antigens

Decalcification by 10% formic acid or by 5% | Decreased antigenicity on mamy antigens, partkcularty
nitric acid | GO masiers

Bussolati G and Leonardo E. J Clin Pathol. 2008,
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J Histochem Cytochem. 1985;33:1103-9,

Influence of fixation and decalcification on the
immunohistochemical staining of
cell-specific markers in paraffin-embedded
human bone biopsies

Mullink H, Henzen-Logmans SC,
Tadema TM, Mol JJ, Meijer CJ.

..best demonstrated formalin-fixed

and acetic acid-decalcified biopsies.”

Bone marrow

MolDecal leads to excellent preservation of DNA and allows
FISH analysis in the majority of cases !!

Problems in immunohistochemistry involve primarily CD20,
CD117 and CD138 detection

Anagnostopoulos J, 2014
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Sources of pitfalls in IHC

essing and embedding

= Decalcification

* Antigen retrieval

 Primary antibodies

n ! Biotin

| SYSIem

* Results interpretation

Antigen Retrieval (A.R.)

-Specify:
-Time
-Buffer
-Heating procedure
-Enzymes

-Treatment to be related to fixation time (and to time of
paraffin embedding).

Fourth TASTE Workshop,"®May 2014
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Factors Affecting IHC Staining

b) Protease- (PIER) and Heat-Induced Epitope Retrieval (HIER)

Reference

PIER at mcormact pH ardfor lemparstems Artigens not retrieved (masked)

PIER with strang enzymatie digeshon Potemial destretion of antigam

HIER mt pH3 0-60 Cecropse in staiming of K7 (Mib1) and ER

HIER on baotin-meh Uesues

Urnmaskeng of Hn
(=g mitochrondrian-tich calls) Seming O shengenals- bt

HIER by sinc sulphate, cirate (pHE) and

e, Man-specdic staming of nuclear prodeins
TRIS (pHS) buffer solutiors P v '

Bussolatl G and Lecnardo E. J Clin Pathol. 2008,
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. EH'E-.'H:.-'- of Avidin / Biotin

* Detection system

« Chromogen

ults interpretation
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Factors Affecting IHC Staining
e) Primary antibody
Catse | Effect Refarence

i Backgraund staming or abtencs of antigen 18, 29,

I ot 7 i b i
mpraper Keacbon bifer banding 839, 100

Hydraphobacity, pohmsnzation and i .
soaregation of the | pogiobiding High Background staning 104, 105

Interaction with protein polar groups in
bssue sochons

pm';;::{zﬁ:?gmmm | High Background staning

| High Background staning

Attraction of the Fe frag mgment to o biasic 2
graups of colingen fbers | Mon-spacific staining
Binding of immuncglobuling to the : )

callular Fc moapion (18, 108) heon-spacific staining

| Background staining or sbsence of antigen
|'.' I||I'_,|| I_||__I| |_'|I I'\IIJII_;I'\

High concantrations of anbbodies

Bactenal contamination of sntibodies | Antibody agglubnaton

Bussolati G and Leonardo E. J Clin Pathol. 2008,

Actin + nuclel 1.jpg
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Goldestein ef al, Appl Immunoeochen Mol Mormphaol, 2007, 15124-33

TABLE 2. List of Factors That Could be Adjusted During
the Antibody Optimization

Parameter Description

No pretreatment Some antibodies still perform best without any
type of pretreatment

Enzyme digestion Few antibodies perform best only when enzyme

digestion was used without the need for heat
induced epitope retrieval

Retrieval buffer The combination of the type of buffer (ie.
citration, ethylenediaminetetraacetic acid,
trishydroxymethylaminomethane), and pH
level can result in dramatically different
signal intensity and signal-to-noise ratio

Gokdestein ef al, Appl Immuno Bocheny Mol Mommphal, 2007, 15124-33

TABLE 2. List of Factors That Could be Adjusted During
the Antibody Optimization

Parameter Description

Heating device That is, pressure cooker, electronic water bath,
microwave, steamer, hot plate
Primary antibody This varies depending on the affinity of the
incubation time antibody to its antigen target, the primary
antibody concentration, incubation
temperature, and antigen levels in target
tissue
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Sources of pitfalls in IHC

« Fixation
Tissue processing and embedding
Decalcification

tigen retrieval

Primary antibodies

* Endogenous enzyme activity

« Effects of Avidin / Biotin
+ Detection sy
« Chromogen

sults interpretation

Factors Affecting IHC Staining

¢} Endegencous enzymes (peroxidase)

Cause Effact Kelerance

AbsEnce of endogenows enzyme

Mar-spesifie Background stalming
ril Bikion =l | ar g

Etrong endogenous enzyme inhibition | Destruction of some antigens {i.e.CD4)

Bussolatl G and Leonardo E. J Clin Pathol. 2008,
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PeroX. Inhib. Ncu perox. inhlb

Sources of pitfalls in IHC

0 and embedding

Effects of Awdln ! Biotin

action sysitem
nogen

ts interpretation
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Factors Affecting IHC Staining

d) Avidin-biotin system

Cause Reference

Nor-immune binding to nucleic acids

High lonic attraction of avidin phosphalipids, and glycosarminaglycans

Strong background and false positive staining
: of lver, lung, splean, adipose Hissus ey
Binding of avidin to endogenous = e ek 71, T8-84
2 mammary gland. kKidney, brain, gestational and AT e
biatin, ! o7, o8
post-pardum endomainal cedls, myeln and
mast cells

Bussolatl G and Lecnardo E. J Clin Pathol, 2008, Epub ahead of print
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Arch Pathol Lab Med. 1994;118:831-3,

Anomalous immunostaining of 'optically
clear' nuclei in gestational endometrium.
A potential pitfall in the diagnosis of
pregnancy-related herpesvirus infection.

Sickel JZ, di Sant'Agnese PA.
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Sources of pitfalls in IHC

sing and embedding

ts interpretation

Factors Affecting IHC Staining
f) Detection system

Referancea

Incomect pH of the reaction buffer Absence of staining
lonic charges of the polymers Background staining

Spontanecus agghdinations of the

Absanca of slalning
anlisera

Bussolatl G and Leonardo E. J Clin Pathol. 2008, Epulb ahead of print
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J Clin Pathaol, 2008, 61, 1184-92

Technical pitfalls potentially
affecting diagnoses
in immunohistochemistry

Bussolati G, Leonardo E.

Sources of pitfalls in IHC

25s5ing and embedding

+ Detection system

* Chromogen

* Results interpretation
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Gokistein e al Appl Immunockstochem Mael Mormphol, 2007, 15:124-33

TABLE 2. List of Factors That Could be Adjusted During
the Antibody Optimization

Parameter Description

e

Detection system Polymer detection systems may allow to further
dilute the antibody titer. given their generally
higher sensitivity than avidin-biotin systems
Tyramine amplification systems are the most
sensilive, but also most cumbersome

Chromogen Prolonging the application of chromogen often
lead to more intense signal. but could also
COMpPromise the ‘.'i|"r“'|:t]'|:l'-"'|'|'i.]‘]-“'-' rauno

D2-40 Stain more at borde
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Sources of pitfalls in IHC

g and embedding

f Avidin / Biotin

Postanalytic
Control evaluation
Results interpretation
Results reporting
Pathologist. experience and CME
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HER 2 cytopl+necrosis

HERZ stromal staining (splicing)
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g

ER (non-specific staining

of cytoplasm)

Appl Immunohistechem Mol Morphol. 2007;15:220-3.

Cell membrane reactivity of MIB-1 antibody to Ki67 in
human tumors: fact or artifact?

Leonardo E, Volante M, Barbareschi M, Cavazza A, Paolo
Dei Tos A, Bussolati G, Papotti M.

“.... MIB-1 monoclonal antibody was also found to
stain the cell membrane of some tumor types.
. a diagnostic feature of hyalinizing
trabecular tumor (HTT) of the thyroid
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Am J Surg Pathol, 198;8:51-5,

Immunohistochemical localization of

myoglobin in nonmuscular cells.

Eusebi V, Bondi A, Rosai J.

Evaluation of result in IHC

-Semi-quantitative
-2 criteria: - % positive cells

- Intensity of staining
-Seat of staining

-Controls:
-Internal

-External
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Evaluation of IHC

-Scoring System
- How reproducible?
- Does it matter? (e.g. ER in breast cancer)

-Who has to do it?

Internal controls in IHC

-Surrounding tissue
-Alternative section

-Control section “added” at one side of the slide
- e.g. appendix for $100, CK, LCA........

Fourth TASTE Workshop,"®May 2014
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CK7 Control + Secfio

CK 7 Lung contral + Endoth, neg CK T epith + endothelium
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Internal controls in IHC

-Surrounding tissue

-Alternative section

-Control section “added” at one side of the slide
- e.g. appendix for $100, CK, LCA........
- Tissue arrays

Use of Tissue Arrays in IHC

Virchoras Arch [(2006) S8F28E- 200
DCH N6 107 el S 352

DRIGINAL ARTICLE

Routine assessment of prognostic factors in breast cancer
using a multicore tissue microarray procedure

Anms Sapinn - Caterina Marchis - Rebores Senetin «
Isabells Costellano - Luigia Macri - Paola Cassoni -
Glemplern Ghisslf « Milens Cerraio -

Enrico [V Ambrosko - Gianml Bessolat]
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Conclusions

.Pitfalls in immunohistochemistry (IHC)
may lead to incorrect interpretations and
affect the diagnostic process.

2. The main factors potentially aff HC staining are tissue

es in immunchistochemistry
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Conclusions

2. The main factors potentially affecting
IHC staining are tissue processing and
antigen retrieval procedures.

3. Important (and often neglec

are type and

4. Insidious pitfalls are represented by the presence of endogenous

[ 2 - ST e 1 It f
biotin and enzyme activity

Conclusions

1. Pitfalls in immunohistochemistry (IHC) may lead to incorrect

3. Important ( and often neglected) issues
in immunohistochemistry are type and
length of tissue fixation.

4. Insidious pitfall e represented by the presence of endogenous

| Iy .
biotin and
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Conclusions

2. The main factors potentially affecting IHC :;-'.l.::1.1|'|ir'|:;| are tissue
processing and antige

ies in immunohistochemistry

4. Insidious pitfalls are represented by the
presence of endogenous biotin and
enzyme activity.

o
e
L] 4
Fination Tirss [(Hour)

Goldstein NS et al. Am J Clin Pathol, 2003;120:86-92.
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Sources of pitfalls in IHC

« Fixation

* Tissue processing and embedding
* Decalcification

Chromogen

sults interpretation

Factors Affecting IHC Staining

a2) tissue processing

Reference

Detrydration, non-paolar sobsents and Pessible change on the conformation of some
paraffin embedding antigens

Decalcification by 10% formic acidor | Decreased antigenicity on many antigens,
bry 5% nitric acid particutarty C0O markers

Bussolati G and Leonardo E. J Clin Pathal. 2008, Epuly ahead of print
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Histopathology. 1978.2:329-34,

A fixation-decalcification procedure
for bone biopsies.

Bussolati G

Histopathology. 2006;48:212-3

Comments to the paper:

Galectin-3 does noft reliably
distinguish benign from malignant
thyroid neoplasms

Bartolazzi A and Bussolati G.
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y -f'"_"'i_.""{_-r,_ﬁ--::iw." I_,,--.{‘_ -'-'.

'»&-"" o,

Bartolazzi A and Bussolati G. Histopathology. 2006;48:212-3
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Diagnostic Effusion Cyta
Pitfalls and Algorithrms.

Francesco Feali, Dina Milowich, Christine Renard
Institut Jules Bordet, Brussels, Belgium

Do T sllle 39d Cr P Emict

Clinical Histary.

D Female Born 1942,
Fermer Employes,

2013, Age 71, Madiastinal Mass,

m phoma.
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Pathology.

My 05,
1 Frisiren

Effusion Cytology
Diagnostic Criteria
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CYTOPATHOLOGICAL DIAGNGS

T MAICR AREAS OF BIOLOGICAL BEHAVIOUR:

GROWTH ACTIVITY
MNUCLEUS
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CYTOPLASM

Cytology of The Effusions.
Differential Diagnosis
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Hypercellularity
Cell Groups
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Architectire.
Cellularity.
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Cytoplasm.  cellsin Suspension.
Architecture.
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Pitfall? Clinical Evolution ; 2005-2013.
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2003,

Algorithms.

Prafer Frash Effusions.
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EDTA,

Passible: 1:1 Fixation
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