TRINITY

COLLEGE

DUBLIN Dublin Dental
Hospital g

29th Annual Meeting of Arab Division of the International Academy
of Pathology
MUSCAT, OMAN 2017

Consultant Pathologist Associate Professor
St James Hospital
Dublin Dental University Hospital
Trinity College Dublin



Research Article

HPV-related oropharyngeal cancer in the United Kingdom: an evolution in understanding
of disease etiology

Andrew G Schache, Ned G Powell, Kate S Cuschieri, Max Robinson, Sam Leary, Hisham Mehanna, Davy Rapozo, Anna Long, Heather Cubie, Elizabeth Junor,
Hannan Monaghan, Kevin J. Harrington, Christopher k. Nutting, Urike Schick, Andy S Lau, Nav Upile, Jon Sheard, Kath Brougham, Catharine M L West, Ken Oguejiofor,

Steve Thomas, Andy R Ness, Miranda Pring, Gareth J Thomas, Emma V/ King, Dennis McCance, Jacqueline A James, Michae! Moran, Phil Sloan, Richard Shaw, Mererid Evans,
and Terry M. Jones

DOI: 10.1158/0008-5472.CAN-16-0633

Article Figures & Data Info & Metrics Published OnlineFirst August 28, 2016
doi: 10.1158/0008-5472. CAN-16-0633

Male

-l

(=2

— OPSCC -
Male

o

Mouth -
Male

'S

= == Mouth -
Female

[+

i

=
=
8
&
2
@
m
o
B
N
i
@
B
a
n
3
s

-
-__'_..--'--l--..-"
-

_ === OPSCC -

_::::-‘----.---_--"‘——---u—.-.---' FEI'T\EIE
-

—

=== |S5CC-
Female
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of diagnosis

Figure 3. Incidence of SSC of the cropharynx, larynx and mouth (UK, 2002-2011)

OPSCC indicates Oropharyngeal Squamous Cell Carcinoma; LSCC indicates Laryngeal Squamous
Cell Carcinoma; Mouth comprises malignant neoplasms of the gum, floor of mouth, palate
(excluding soft palate and uvula), and other and unspecified parts of the mouth.




WHO/IARC Blue Book 2017

Major change with a separate chapter oropharynx

A oropharynx and oral cavity tumours are distinct

A Past 20 years:
A Oral cavity tumours numbers: static or have declined

A Oropharyngeal carcinoma has dramatically increased
A Significant part of this rise due to HPV related OPSCC



World wide HPV related OPSCC

A North America 6670%
A Europe 4250%
A Less developed countries 20%

A 18-82% oropharyngeal carcinoma related to

s in Incidence Rates for Oral

haryngeal Cancers

, Nlgrd Fauld
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Oral cavity

Lip

Buccal mucosa
Alveolar ridge and
retromolar trigone
Floor of mouth
Hard palate

Oral tongue
(anterior
two-thirds)

Nasopharynx
Pharynx

Oropharynx
Base of tongue
Soft palate
Tonsillar pillar
and fossa

Hypopharynx
Larynx ypophary

Supraglottis
False cords
Arytenoids
Epiglottis
Arytenoepiflottic fold
Glottis
Subglottis
Esophagus

FIGURE 1: Anatomic sites and subsites of the head and neck. The approximate
distribution of head and neck cancer is oral cavity, 44%; larynx, 31%; and
pharynx, 25%.




Characteristics of HPV related OPSCC

Non keratinising
morphology is
typical

Good prognosis



Presentation of HPV related SCC

A Primary may be occult wit™
presentation with posmve Ko i
neck node B

A Symptoms of tonsillar/ '
tongue base primary

A Slightly younger than usus
SCC (55Hut age
increasing

A Less likely to be smokers/

active smokers Lymph node
metastasis of

OPSCC
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P16 antibody HPV 16 IS




HPV oropharyngeal carcinoma

A Most likely acquired through sexual activity HPV
oral infection

A Most HPV infections are eliminated within 2 years
but persistence occurs in some patients

A Active HPV infection resulting in carcinogenesis:
associated with increasing number of life time
sexual partners, and of oral genital sexual
partners



HPV as a causative agent

Biologic plausibility as a carcinogen in epithelium
Specificity of exposure to oropharyngeal site in dose response relationshi

Active virus in cells transcriptional activity and viral oncoprotein
expression

Presence and persistence across all stages of clinical progression

Compared with HPV negative HNSCC
Distinct genetic profile

Distinct clinical behaviour

Distinct morphologic features
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Semin Diagn Pathol. 2015 Jan; 320(1 :42-53. doi: 10.1053/].semdp.2015.02.023. Epub 2015 Feb 27.

The pathology of HPV-related head and neck cancer: implications for the diagnostic pathologist.

Westra WH'.



HPV related OPSCC: prognosis

A Ang 2010: survival advantage in HPV positive
OPSCC

A Advantage decreased with each pack year of
cigarette smoking

A HPV positive tumours: smaller and more likely to
have neck disease but stage for stage better
survival due to lower loco regional recurrence

A Subset remain aggressive




Overall Survival (%)

2 3
Years since Randomization

Mo. at Risk

Low risk 114 106 102
Intermediate risk 79 64 54
High risk 73 43 33

Classification of the Study Patients into Risk-of-Death Categories and Kaplan—Meier Estimates of Overall Survival According to
Those Categories

Published in final edited form as:
N Engl J Med. 2010 July 1; 363(1): 24-35. doai:10.1056/NEJMoa0912217.

Human Papillomavirus and Survival of Patients with

Oropharyngeal Cancer

K. Kian Ang, M.D., Ph.D., Jonathan Harris, M.S., Richard Wheeler, M.D., Randal Weber,
M.D., David |. Rosenthal, M.D., Phuc Felix Nguyen-Tén, M.D., William H. Westra, M.D.,
Christine H. Chung, M.D., Richard C. Jordan, D.D.S., Ph.D., Charles Lu, M.D., Harold Kim,
M.D., Rita Axelrod, M.D., C. Craig Silverman, M.D., Kevin P. Redmond, M.D., and Maura L.
Gillison, M.D., Ph.D.




UICC /AJCC 2017 TNM pathologic sta

Oropharynx p16 positive Oropharynx pl6 negative

A Stagel T1T2 NON1 MO A Stagel T1  NO MO
A Stagell T2 NO MO

AStagell TLT2 N2 MOR ggen T3 NOL MO
A T3 NON1 MO A T1,23N1 MO

A Stage Il T3,T4 N2 MO A Stage IVa T1,23N2 MO
A T4a NO,1,2 MO

A Stage IVany TanyN M1 A Stage IVb TdbanyN MO
A Stage IVcany TanyN M1



Molecular basis for carcinogenesis

A High risk HPV: most are HPV 16 associated, also 18, ¢

A Disruption of p53 and RB pathways by the viral
oncoproteins E6 and E7 results in carcinogenesis

A (E5 may be involved in some tumours)

A distinct from usual genetic pathways associated with
smoking and alcohol related HNSCC (less aneuploidy
fewer oncogene mutations, fewer p53 mutations)
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Why oropharynx?

HPV 16 is associated HNSCC of;
tonsil and tongue base crypt
epithelium present (higher than
other oropharyngeal sites)

Tumour arise in tonsillar crypiot
at surface

Specialised reticulated epitheliu

Dense lymphoid component
obscures junction and splits
epithelium of crypt




Strong expression of PDL1 in tonsillar crypts *
results in low cytotoxic T cell response to viral &
antigeng allows viral infection, persistence, -
tumourigenesis

CAM 5.2 tonsillar crypt




ldentification of early lesions OPSCC

A ldentification of early
dysplastic lesion woulc
be useful but most are
buried in crypt

A Exfoliative cytology nofk
useful
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Morphologic spectrum of HPV related
OPSCC

Non keratinising

Keratinising

(Non keratinising with maturation)
Basaloid SCC

Anaplastic/ multinucleate tumour cells
Tonsillar crypt carcinoma

Papillary SCC

Adenosquamous

Lymphoepithelial

Spindle cell SCC

Cystic nodal metastases Morphologic diversity in human

Ciliated tumour cells papillomavirus-related
oropharyngeal squamous cell
Small cell carcinomaonly one with differing prognosis carcinoma: Catch Me If You Can!

- - ]
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Non keratlnlsmg morphology

A 55% of OPSCC —
A possibly 70% of all HPY
related OPSCC |
A Depends on definition E&
A Strict non keratinising i »
99% pl6 positive
A 100% HPV RNA posm

Amd S Pathol 2016 Aug;4 1117-24. dai: 10 T/PAS 0000000000

Hlstologlc Typlng in Dropharyngeal Squamous Cell Carcinoma: A

4-Year Prospective Practice Study With p16 and High-Risk HPV
mRNA Testing Correlation.

Gondim DD, Havne







Non keratinising morphology

A Transition between —
tumour and surface g
epithelium is usually . ™
abrupt G

A Surface dysplasia seen
seems to be result of
tumour growing up
onto the surface




HPV OPSCC: non keratinising
morphology/ gradlng
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A But in factit is differentiated
In that it resembles cell of
origin- reticulated epithelium
of tonsillar crypt

A WHO 2017: DO NOT GRADE
= A Otherwisec & LJ2 2 NE

differentiation is confusing as
prognosis is good







Oropharyngeal keratinising SC
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Morphology is like SCC
elsewhere

About 20% are HPV
related

Favourable prognosis
as for non keratinising
HPV related tumours




HPV ISH




Non keratinising with maturation




OP SCC

A Non keratinising almost 100% HPV related

A Non keratinising with maturationmostly non
keratinising but > 10% keratinisation about
70% HPV related

A Keratinisino22% HPV related

Histologic Typing in Cropharyngeal Squamous Cell Carcinoma: A

4-Year Prospective Practice Study With p16 and High-Risk HPV
mRNA Testing Correlation.
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. lalf2ARE
used as true basaloid
carcinoma is different

WHO preferred
terminology: HPV
related




A strict criteria for true
basaloid SCC (Wain et al)

A Solid lobular growth

A Small crowded cells with
scanty cytoplasm

A Surface dysplasia

A Extracellular basement
membrane material
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Basaloid SCC
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Morphologic spectrum of HPV related

OPSCC

Non keratinising

Keratinising

(Non keratinising with maturation)
Basaloid SCC

Anaplastic/ multinucleate tumour cells
Tonsillar crypt carcinoma
Papillary SCC

Adenosquamous
Lymphoepithelial

Spindle cell SCC

Cystic nodal metastases

Ciliated tumour cells

Small cell carcinomaonly one with differing prognosis

Morphologic diversity in human
papillomavirus-related

oropharyngeal squamous cell
carcinoma: Catch Me If You Can!
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naplastic and/ or multinucleate cells
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Papillary SCQOare

A Exophytic growth
A May be lined by keratinised or non keratinised cells
A HPV associated tumours: non keratinized

A Since prognosis is generally better for papillary SCC,
HPV may not confer a survival advantage in this group

A Most HPV Papillary SCC: oropharynx, some occur
sinonasal or larynx



HPV related papillary SCC




HPV OPSCC with lymphoepithelial
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carcinoma
A EBV negative

A p16 not reliable in this 4%

setting so HPV test
may be necessary
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HNSCC with spindle cell features

(sarcomatoid)
PV positive tumours described

PV Is present in both conventional and

S

nindle cell components of biphasic tumour

A Often associated with surface dysplasia

A HPV ISH can be helpful when all epithelial
markers are negative as HPV Is epitheliotropic



Tonsilllar crypt carcinoma: assessing
iInvasion in HPV OPSCC

A Arises in crypt epithelium with blurred junction

A Disrupted non contiguous nature of crypt epithelium
A Desmoplasia is absent

A Basis for usual diagnosis of invasion does not help

A known that small/ occult tonsillar carcinoma metastasises
commonly (vascular channels are present within the
epithelium)

A Histologic progression at this sites requires better
characterisation



llar crypt carcinoma
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should be avoided

A Thetermin s



Small cell/ high grade neuroendocrine
carcinoma oropharynx

A Rare but may be rising
A Usually associated with smoking
A Almost all HPV related

A High nuclear cytoplasmic ratio

A Angular nuclei, moulding

A Express neuroendocrine markers

A Can have combined SCC and small cell carcinoma, both p16 positi
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HPV assoclated neuroendocrine
carcinoma

Most reported to have had advanced disease
Aggressive clinical behaviour
Some have coexistent SCC

Our 2 cases

pl6 +, HPV positive

One was combined with SCC
High stage

HIGH INDEX OF SUSPICION!
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HPV at sites other than oropharyngea

A Incidence has most likely been overstated due to
several factors

A Detection methods used have led to reports of high
Incidence of oral and laryngeal carcinoma (biologically
Inactive virus detected by PCR)

A Tumour migration from oropharyngeal primary site

A Bulky tumour giving rise to confusion about primary
Site



Sites other than oropharynx

A Ectopic tonsillar tissue true HPV related SCC
at unusual site

A Nasopharynx: in north America HPV (not EBV
IS associlated



Sites other than oropharynx

A SINONASAL A Systematic review of

A Not common site for HNS@C
but about 20% contain HNSCC 2012 (lasyeva)

transcriptionally active HPV A Oral cavityapproximately
A Morphology of HPV tumours is  20%

like the oropharyngeal SCC _
A BUTincidence of SN SCC is A Larynxapproximately

falling not rising, not proven to 23%

have improved survivalso A prognosis not different to

gﬁﬁt@ars not to be the same HPV negative




Sites other than oropharynx: sinonasa

A HPV related adenoid cystic like carcinoma of the
sinonasal tract

A Surface dysplasia with separate infiltrative
carcinoma

A Not associated with MYB gene rearrangement,
MYB antibody negative

A Contain transcriptionally active HPV






