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31,33, 45, 52 and 58. Applying US figures 1o Irish case numbers
wouk! suggest up to 440 cancers attributable to HPY annually;
400 to HPV 16/18/31/33/45/52/58: or 340 specifically to HPV
16/28. the risk for cancer
in the US is particularty hagh, so may overestimate Irish numbers.
Altemative calculations using UK figures for oropharyngeal SCC
(52% HPV-positive)s: would suggest up to 420 cancer cases

to HPV in Ireland (335 ;n women, 85 in

Chronic infection with oncogenic {tumowr-Causing) strains of human
pagitomavinas (HPV) is now woll-cSiabilshed a5 an Impormant risk factor
for anogenital {candcal, vaginal, vulvar, perile and anal/rectal) and head
and reck (specifically orophanrgeal) CINcers. ™ HPY infection is mainly
spread through skinioskin comact during sexwal acthity, and arcund
80% of people will be infected at some point in ek es. The cancer
fisk relates mainky 10 carcimomas of the cervix and 0 squamous coll
carcinomas (SOCs) of the other shes. These can be broadly grouped as
HPV-assocaed cancers (although not all cases are directly atributabie
10 HPV infection). This report follows the definitions and indusions used
0 2 recent Summarny Covring the Lnited Stanes (USY {and esciudes non-
orophanyrgeal Phead and neck cancers, for which HPV's role In
oncogencsis & less chear). In eland, CuTent SrEventive APROACHes 10

menj: 380 to HPV 16/18/31/33/45/52/58 (300 women, 80
menj: or 320 to HPV 16/18 (250 women, 70 men). HFY testing
of head and neck cancers is not yet done routinely in refsnd but
ongoing researchi® aims to allow more relfiable estimation of
attributable fractions here.

A poputation-based programme (since 2010) to vaccinate gris in
Ireland aganst HPV, 3 pamarily to recuce cendcal cancer risk,
currently uses a dwalent vaccne effective against HFY 16 and
18 (ak=o against HPV 8 and 11, which cause genital warts). This
might be replasced with a Swalent vacoine also protecting against
HPV 31/33/45/52/88, now used in the US. The Health

and Quality ity (HIQA) has been requested by
the Department of Health to a health

these cancers maink Fwclve of WPV
in gris and screaning for cenvical pre<ancars in women aged 25-60.

Case numbers and incidance ratas 2010-2014

On average, 538 cases of HPVeassocisted cancers were
diagnosed per year in reland during 2010-2014, of which 393
{73%) were in women, 145 (27%) in men (Table 1) Cervical
carcinoma was the most frequent. with on aversge 292 cases
per year (74% of the female total and 54% of the overall totaf).
Next most frequent were oropharyngeal SCCs (133 per year or
25% of the total) and SCCs of the vulva (38 / T%), anus and
rectum (36 / 7%), penis (32 / %) and vagina (10 / 2%).

In total. these cancers accounted for 2.8% of all imvaswve cancers
{exchuding non-melanoma skin cancer) disgnosed in Ireland
during 2010-2014, or 4.1% for females, 1.3% for males.

Overall rates of these cancers were two to three times higher in
Insh women than i Irish men. Rates of anal/rectal SCC were
also higher in women than in men, but rates of orophanngesl
SCC were three to four times higher in men than n women.

For oropharyngeal, anal and rectal SCCs, kish rates during 2010-
2014 were substantially lower than US rates during 2008.2012;
sightly lower for vulvar SCC; simsiar for wvaginal SCC; but
substantily higher than US rates for cenacal carcinoma and
perdle SCC. Total rates of HPVeassociated cancer were c20%
higher in krish women but c35% lower in kish men than in the US
{Tabile 1) These differences reflect lower nsk for some of these
cancers in Irefand, possibly imvohing differences in sexual
behaiour and HPV-type distribution. but higher nsk for cervical
and perdie cancer here.

of cssss HPV, and veccine impiicstions

Detailed figures specific to Irefand are not yet avaiable on the
proportions of these cancers directly attributable to HPV
infection. Recent estimates from the US suggest that 91% (=t
least) of cervical caronomas, 91% of anal/rectal SCCs, 75% of
vaginal, 70% of cropharyngeal, 9% of vulvar and 3% of penile
SCC= were attributable to any HPV type. 13 (In fact, virtually 100%
of cervivspecific caromomas are likely to be caused by HPV.9)
Most risk was attributable to HFY types 16 and 18, sccounting
for c63% of cases, with a further c10% attributable to HFY types.

More an cancer is

Our webeite wew.noriie

of the HPY i o
boys.*4 However, a public scheme offering HPV vaccine to men
who hawve sex with men was due to begin i January 2017.4%
Tabis 1.
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Collects information on all new
cases in Ireland

Monitors trends and outcomes in
different cancer types

Produces annual reports, short
reports on trends for different
cancer types based on the data we
collect
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HPV infection & cancer: & e
Registry

A global prespective reland

>100 types of HPV

HPV16 most frequent type in anal, vaginal, penile and
oropharyngeal cancers (Bruni L et al. 2017)

Cervical cancer

HPV16 and 18, the two vaccine-preventable types covered by
current Irish vaccine, contribute to over 70% of all cervical
cancer cases

HPV31, 33, 35, 45, 52 & 58 account for an additional 20% of
cervical cancers worldwide (Clifford G et al. 2006)

Oropharyngeal cancers

Around 50-70% of oropharyngeal cancers are thought to be
caused by HPV (mostly type 16) (Marur et al. 2010; Lucas-
Roxburgh et al. 2017;Schache et al. 2016)

HPV-18, 31 or 33 are also causative, but are less common
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Estimated annual number of deaths in Ireland

from cancers caused by HPV (2010-2014) UPTO ° Recent |ncrease |n mec“a

reporting of HPV and HPV
wT‘H‘TTTT 1 3 0 vaccination — increased
*TTWT (negative?) public awareness

of HPV
s e [ - Reporting period: 2010 — 2014
for 6 HPV-related cancers
1. Getvacdnated, or gat your daughters vaccnated (plus 1994-2014 trends)
S Ty voman 3 »  Trends report & NCR/ICS
infographic follow figures and
definitions used in a recent

National

Cancer f U.S report and (oropharyngeal

Registry

SCC) UK paper

Viens et al 2016 (US): 291% of cervical carcinomas, 91% of anal/rectal, 75% of
vaginal, 70%* of oropharyngeal, 69% of vulvar and 63% of penile squamous cell
carcinomas (SCC) attributable to HPV  *529% (UK) used for NCRI report (Schache et al. 2016)
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ﬁﬂe-assomatea cancers @National

« 538 cases of HPV-associated cancers diagnosed per yr
2010-2014

» 393 in women; 145 in men
» 29271 cervical carcinoma cases, 133 oropharyngeal SC

38 vulva SCCs, 36 anus/rectum, 32 penile, 10 vagina

180 deaths per year from HPV-associated cancers in
Ireland during 2010-2014

Applying US estimates (& UK proportion of 52% for
oropharyngeal SCC), prop. of cases attributable to HPV:

« Estimated 420 cases are caused by HPV per year
» 335 in women; 80 in men

» 265 cervical, 69 oropharyngeal, 32 anus and rectum, 26 vulvar, 20
penile, 8 vaginal

Estimated up to 130 deaths per year in Ireland from
cancers caused by HPV (c100 in women & ¢30 in men)
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Oropharyngeal SCC reland

+ male male trend
Oropharyngeal SCC
+ female female trend
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1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Sex Period APC 95% Cl =
Male  1994-1999 -7.5% (-16.0%, +1.0%) 0.108

1999-201 (+2.1%, +5.3%)  <0.001

Female  1994-2014( +3.6%) (+1.9%, +5.2%)  <0.001
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trend

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Sex

Female

Period
1994-1999

APC
-4.7%

95% Cl
(-12.0%, +3.1%)

P
0.209

1999-2010 +4.0% (+1.5%, +6.5%)

0.040

2010-2014

-7.0%

(-14.8%, +1.6%)

0.021
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All HPV-associlated cancers reland

. + male male trend
All HPV-associated cancers

female trend
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Rate per 100,000 (EASR)
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1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Sex Period APC 95% CI P
Male  1994-2014 +1.9% (+1.0%, +2.9%) <0.001
Female 1994-2011 +2.1% (+1.0%, +3.3%) 0.001
2011-2014 -6.1% (-18.7%, +8.5%) 0.238
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cancer*: Ireland v US relnc
Oropharyngeal cancer

Females
Oropharyngeal SCC
(female) ——|reland 2010-2014 — US 2008-2012

<20

20-29 30-39 4049 5059 6069 7079 80+
Diagnosis age

Overall rate Irl 0.8X < US

Rate per 100,000
[ )
o o

=
o

Males

Oropharyngeal SCC
(male) —I|reland 2010-2014 —US 2008-2012

AN
7aN

<20 2029 30-3¢ 4049 50-59 60-69 70-79 80+
Diagnosis age

Overall rate Irl 0.6X < US

*Age-specific rates of HPV-associated cancers in Irl, 2010-2014 (and comparison with US, 2008-2012)
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Cervical carcinoma

Rates of HPV-associated

cancer

Cervical carcinoma

=—Ireland 2010-2014 — US 2008-2012

N

~—

<20

20-29 30-39 40-49 50-59 60-69 70-79 80+

Diagnosis age

Overall rate Irl 1.7X > US
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Rate per 100,000

Penile SCC
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Penile SCC = |reland 2010-2014 —— US 2008-2012
/
<20 20-29 30-39 40-49 50-59 60-69 70-79 80+

Diagnosis age

Overall rate Irl 2X > US

*Age-specific rates of HPV-associated cancers in Irl, 2010-2014 (and comparison with US, 2008-2012)
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C an Cer Ireland
All HPV-associated cancers

Females Males

All HPV-associated All HPV-associated
cancers (female) ~ —lreland 2010-2014 ——US 2008-2012 cancers (male) —— Ireland 2010-2014 —— US 2008-2012
40
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<20 2023 3033 4049 509 6063 70-79 80+ <20 2029 3039 4049 50-59 60-69 70-79 80+
Diagnosis age

Diagnosis age
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Overall rate Irl 1.2X > US Overall rate Irl 0.65X < US

*Age-specific rates of HPV-associated cancers in Irl, 2010-2014 (and comparison with US, 2008-2012)
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* Overall, HPV-associated cancers are increasing in
Ireland— changes in sexual behaviours?

* Most of the 420 cancers estimated to be caused by
HPV in Ireland every year may potentially be prevented
through HPV vaccination

 Need for extension of school-based HPV vaccination
programme to cover boys?

* Need for routine collection of HPV status of
oropharyngeal or other SCCs by cancer registries?
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CERVIVA Approach NG ol
CERVIVA aims to through an inter-disciplinary Registry
approach, to advance high-quality research that Ireland
provides the best possible information and guidance in
the delivery of services for HPV-related disease

Molecular
Epidemiology

Health . Population
Economics | Health

New
Health :
Psychology TechnSoIogle
Health

Board



—______ ___________ ___ ___ _________________
Design & Objectives of eche Natona

— L Cancer
Epidemiology of HPV Infection in Oral Cancer in Ireland )
Registry
Ireland

Retrospective study of HPV infection in oropharyngeal,
laryngeal and oral cavity squamous cell carcinoma, diagnosed
between 1994 and 2013, in Ireland.

population-level
incidence of HPV+ve
and HPV-ve
oropharynx oral cavity
and larynx cancers

prevalence of HPV genotype distribution
DNA positivity in HPV+ve tumours

compare treatment
received and survival identify patient and
in patients with clinical predictors of
HPV+ve and HPV-ve HPV positivity
tumours

project future burden
in the population

HPV in oral capcer pilot study*
HPV Positive\ 44%) Genotyping: 95%
HPV-16 (others: 33, 44, 52 and 6).
Cer/iv HPV negative: 56%

*Woods 2016, TCD thesis
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« Dr Paul Walsh, Epidemiologist, NCR

* All NCR staff

« Hospitals, clinics and their staff — access to patient
records, pathology notes etc

« Central Statistics Office and General Register Office
— population and mortality data

Further information: m.oconnor@ncri.ie
, @MaireadOConnor8 & @IrishCancerReq

WWW.NCri.ie
WwWw.cerviva.ie
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HPV Primary Screening Pilot

Study Design
Managed by routine 13,000 women attending for primary screening
CervicalCheck Invited to take part in research by smear taker Icgpﬁ

guidelines

Cytology based primary
screening (CWUIH)

Residual smear material (<20mls)

HPV DNA Positive

Patients
longitudinally
followed for up to A
10 years e 2
y CervicalCheck
\ 4 AN CLAR NAISIUNTA SCAGTHASTALA CEIRBHEACS
. — THE NATIONAL CERVICAL SCREENING PROGRAMME
Final clinical outcome
after 10 years

Aim: evaluate a range of options for stratifying women
following an initial HPV DNA positive screening test

Cer/Iv
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Prevalence of HPV yeland.
HPV DNA
(n=6800)

® HPV Negative = HPV 16 ™= HPV1S8 HR HPV

CCCCC



HPV Primary Screening Pilot
Prevalence of HPV In
relation to age

% (n) OR (95% CI) % (n) OR (95% CI) p value

ge
Kappa
(3322/?;25) ] (35?/-5131"25) <0.0001  0.767 ‘
30-39 (3813,';;/;2) (0_3005?5 429) (3215/32/;2) (0.3007'?5435) R ‘
7.1% 0.15 5.8% s 0.098  0.534

(78/1101) (0.120-0.203)  (64/1101)  (0.115-0.202)
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