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Introduction

Molecular pathology: basis for modern disease
classification (WHO 2014), and therefore patient
management



Molecular diagnostics in gynaecological pathology
A Diagnosis

I Genomic abnormalities (IHC surrogates) guide clinical practice
I Tumourspecificgenomic events (mutation/translocation/other)

A Genetic testing for heritable cancer syndromes
I Correct diagnosis of tumour
I Awareness of association with heritable syndrome

A Targeted therapy

For all molecular test©ptimal tumour sampling for molecular testing
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HPV testing In Cervical Screening

ACurrent Applications:

ATriage of low grade cytological abnormality
ATest of Cure for all grades of CIN and CGIN

Almminent Application:
AHPV primary testing



P16 IHC in HRMediatedanogenital
neoplasia

ATo confirm a diagnosis of high grade CIN (or ot}

AHG-INvsmimics (including florid low gradgN)
AAIlcIN2

ATo distinguish between HRWediated and nofHPV cancers



What ispl16?

A 16 kDaprotein encoded byCDKN2Awithin the INK4/ARBEImour & dzLILING & & 2 NJ f
(9p21.3)

Alnhibitscyclindependent kinases (CDK4 and CDK6) which are required to phosphorylat
AlInhibits G1/S checkpoint traversal

ACELL CYCLE BLOCKRBDEks inappropriate cell division
AMarker of AGINGcell SENESCENG@Ee to other stressors



P16 In Cancer

ACOMPLEX

AClassical role is to maintain state of cell cycle ariestis a TUMOUR
SUPPRESSOR

AOther roles: apoptosis, invasion, angiogenesis

AINACTIVATED about 50% of all human cancers (variety of
mechanisms)

AOVEREXPRESSiEBometumours (mechanism best understood in
HPV)



What isp16'™¢4a (p16)?

Cell invasion

inhibition DNA damage, mitogenic
stimulation, oxidative stress, elc.

sequestration

R iak

AE1




What does pl6 expression signify in HPV
neoplasi&

AMarker of E7 mediated inactivation Bbprotein
A(Rbsuppression is likely mechanism of overexpression in dtirapurs)
AOccurs as a response to uncontrolled proliferation

Therefore adiagnosticmarkerof transforming HRHPV infection
(necessary but not sufficierfor progression to cancer)



Whatdoespl16NOTsignify?

ANot present in ALL HRHPV infection
A SPECIFIC forHPVbut not seen in ALL cases
A HRHPV spectrum: sileptoductivetransforming/abortive
A Not seen inrHPV

ANot diagnostic of high grade CIN
A About 50% of CIN1 is also p16 positive

ADoes NOT indicate likelihood of progression

A Many conflicting papers but overall p16 (in CIN1) does NOT have predictive value for
progression

A >90% CIN1 and up to 2/3rds CIN2 in young women will spontaneously regress after biopsy
A (CIN1 overcalled; CIN2 poorly reproducible)



P16 IHC Interpretation

Aln squamous epithelium:

ABNORMAL (aka block positive) pl6 expression Is a sensitive
and specific diagnostic marker of a transforming HRHPV
Infection

Diffuse and strong nuclear and cytoplasmic

Basal and parabasal layers with upward extension

At least lower one-third of epithelium

At least 6 cells across

All other patterns are not specific

o Do o o I






P16 Interpretation

ADo you use pl6 to grade CIN?
ANO; 50 % of CIN1 is p16 positive

ADoes the thickness of stained epithelium matter?

ANO:; the extent of p16 staining within the squamous epithelium
does not necessarily correlate with CIN grade




Patterns of normal/reactive pl16 expression



P16 IHC Interpretation

Aln glandular epithelium:

Diffuse and strong positive p1l6 expression is a sensitive and
specific diagnostic marker of a transforming HRHPYV infection In
the right context









Current recommendations for p16 usage in HPV
mediated Precancerous lesions

The Lower Anogenital Squamous Terminology
Standardization Project for HPV-Associated Lesions:

Background and Consensus Recommendations from the College of American
Pathologists and the American Society for Colposcopy and Cervical Pathology
Teresa M. Darragh, M7 Terence | Colgan, MDY | Thomas Cox, MDY Debva 5. Heller, MDY Michael R Henry, MDY Ronald D

Lo MDY 5 Timothy MoCalnmont MO Rty Nayvar, MD 7 josl M. Palefsky, MDY AMark H. Stoler MO Bdward | Wilkinsan, MO
Richard I. Zaing, MDD ™ David O Willbaar, A ?? for menvbers of the LAST Project Wiork Corous

A Cosponsoredby the College of American Pathologists and the American Society for Colposcopy
and Cervical Pathology

A 5working groups; surgical pathologistgnecologigathologists dermatopathologistsand
medical and surgical specialists includgygmecologistsgynecologi®ncologists, dermatologists,
infectious disease specialists asurgeons

A WG4focused on biomarker®Reviewed 265 full papers and extracted data from 72 with full data;
53 on pl6

A Consensus conference included invited specialists from 35 organisations; all recommendations
voted upon



Recommendations for use of p16 (LAST project, WG4)

. DD between HG CIN and a mimic: strong and diffuse block-positive pl16
Y HGCI N

. To help clarify a diagnosis of CIN2: negative or non-block-positive
stal ning Y L®REJVaSsooated pabthology

. As an adjudication tool in cases of professional disagreement when DD
iIncludes HG CIN

P16 should not be used as routine adjunct in biopsies with morphologic
Interpretations of negative, -IN1 or T IN3

da.pl6i s recommended as an adj unc-iINlthabareabi op
HIGH RISK for missed HG disease: previous cytology of high grade
dyskaryosis/borderline suspicious for HG/glandular abnormality/borderline with HPV

+ve

Int J Gynecol Pathol 2013 Jan;32(1):76-115.



Qurrent recommendations for p16 anogenitalN

AUseful and specifidiagnosticmarker of transforming HRHPV infection
ANOTa predictiveor prognosticmarker

AAny identified p16positive area must meet H&E morphologic criteria for a
high-grade lesion to benterpreted as such

ANot suitable for determining management in CIN1 cases; not recommende
CIN1

Al aSTFdzAE G2 OGNRARFIS Y2NMKEDE 2IA0FE  af
ALAST criteria recommended

AUsage should be iapprox20% biopsiespfob <10 in practice)

AConcurrent routine Ki67 is not recommended



BAGRUK NEQAS p16 QC Project

A 94% concordance in p16 IHC interpretation

A 5/35 laboratories (14%) showed sub optimal technical results affecting final interpretation in
>5% cases: usually weak stain interpreted as normal



Indications for p16 IHC in LGT

A To confirm a diagnosis of high grade CIN (or other 7 IN)
I HG -IN vs mimics (including florid low grade 1 IN)
I All TIN2

A To distinguish between HPV-mediated and non-HPV
cancers



HPV vs hon-HPV cancers

A HPV-mediated vs HPV-independent cervical
adenocarcinoma: major prognostic implications

A Vulval SCC: Major implications for prognosis;
Important to classify as HPV-related or HPV-
Independent

A Cervical vs endometrial carcinoma

AUse panel: ER, vimentin, CEA, MMR
AHigh grade EC are p16 positive



HPV CISH

A Can be used as adjunct to p16

A Two patterns:
I Integrated: coarse dot positivity in nuclel
I Episomal: fine granular cloud-like staining
I Beware non-specific precipitation: rod-like
A SCC staining is generally stronger while that in adenoca
tends to be focal and fainter, often episomal pattern

A Alternative is HPV testing by PCR: more sensitive but
less specific than ISH




HPV CISH
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HPV E&6/E7 RNA In Situ Hybridization Signal Patterns as
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Molecular diagnostics in gynaecological pathology

A Diagnosis
I Genomic abnormalities (IHC surrogates) guide clinical practice
I Tumour-specific genomic events (mutation/translocation/other)

A Genetic testing for heritable cancer syndromes
I Correct diagnosis of tumour

I Awareness of association with heritable syndrome

A Targeted therapy

For all molecular tests: Optimal tumour sampling for molecular testing



P53 IHC as a surrogate for TP53 mutation

A Reacts to cell stress and arrests cell cycle i repair OR
causes apoptosis

Ab6Guardian of the genomebd

A TRANSCRIPTIONAL ACTIVATION OF A RANGE OF
GENES

A ATumour suppressorg e n e 0



P53 and cancer

A Most human cancer types show p53 defects
A Most commonly mutated gene in human cancers
A Germline: Li-Fraumeni syndrome

A >600 known mutations; anywhere on the gene (Ché 1 7)) ;
also post translational (HPV)



P53 In Ovarian Carcinoma

Ubiquitous (99%) as
cenomic variations driver mutation in tubo-
| fménaen | ovarian high-grade
T Serous carcinoma
N e | (HGSC)

(Kurman and Shih. Am J Pathol 2016, 186: 733e747)



Uterine neoplasia: Endometrial carcinoma

A Type 1: Endometrioid, oestrogen driven, favourable
Prognosis

A Type 2: Serous, ?clear cell, carcinosarcoma, oestrogen-
Independent, aggressive clinical course



Endometrial cancer: Molecular groups
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Progression-free survival (%)

Endometrial cancer: Molecular groups
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A 4 distinct groups:

POLE
MSI

Copy-number low
(endometrioid)

Copy-number high (serous-
like)

TCGA, Nature 2013



Endometrial carcinoma: Molecular classification strategies being developed

British Journal of Cancer 113, 299-310.



