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HPV

https://www.thewellproject.org/hiv-information/human-papillomavirus-hpv

HPV is a double stranded DNA virus from
the Papillomaviridae family.

HPV infection causes up to 4.5% - 5.2% (640,000 cases) of all
new cancer cases worldwide

HPV is a group of more than 200 related viruses, some of
which are spread through ‘close intimate’ contact. HPV types
affecting humans fall into two groups, low risk and high risk.

Low-risk HPVs mostly cause no disease. However, a few low-
risk HPV types can cause warts on or around the genitals,
anus, mouth, or throat.

High-risk HPVs can cause several types of cancer. There are
about 14 high-risk HPV types including HPV 16, 18, 31, 33, 35,
39, 45,51, 52, 56, 58, 59, 66, and 68. Two of these, HPV16
and HPV18, are responsible for most HPV-related cancers.



https://en.wikipedia.org/wiki/DNA_virus
https://en.wikipedia.org/wiki/Papillomaviridae
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044386&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000753086&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046652&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000753083&version=Patient&language=English
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HPwW-—associated cancers. Types Of Cancer caused by HPW. T he percentagse of Cancers caused by HPWS Is Trom
the United States data frorm the Mational Cancer Institute

https://www.researchgate.net/figure/HPV-associated-cancers-Types-of-cancer-caused-by-HPV-The-
percentage-of-cancers-caused_fig2_ 349927110
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Estimated annual new HPV -related disease cases
among Males and Females &Globally

5% of all cancers estimated to be caused by HPV

B Male Bl Female

17.&600,000 14, 400,000

Stanley, M. Preventing cervical cancer and genital warts e How much protection is enough for HPV vaccines? The
Journal of infection, 2016, Vol.72, p.523-528. DOI: 10.1016/].jinf.2016.04.018; PMID: 27211079
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* Genital Warts - Australia post- HPV vaccine

* 2007/2008 and 2010/2011, GW declined in women < 21 years from
18.6% to 1.9%
* Heterosexual men under 21 years from 22.9% to 2.9%.

Fresentations with warts imn men and sswormean <21
wears, amnd MSP all ages=s, July Z2004 o emd June
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Figwure 1 Proporion of patients aged — 21 years, diagnosed a=s hawving
genital warts by risk group compared wwith MSPh of all ages: MSNL

men wwho hawve sex with men, men - 21 years excluoded MSEM, and
non-residents excluded.

Saw Travrsvr odfacet 201 1 8BF7 544 —547F . doi: 10,1 1 EZEsexirans- Z011-050Z34
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Figure 3. Changes in anogenital wart diagnoses between the pre-vaccination and post-vaccination periods (1-4, 5-8 years) in countries using the quadrivalent

vaccine
udies (n N - ears - ears
Studi RR, 95% Cl ®1-4y €58y RR [95% CI]
15 —— 0-60 [0-46;0-76] 12=99%, p<0-00001
A) Girls 15-19 years 8 i 0-33 [0-24;0-46] 12 =99%, p<0-00001
15 —p— 076 [0-67;0-86] 17 =99%, p<0-00001
B) Women 20-24 years 8 —— 0-46 [0-36;0-60] [2=99%, p<0-00001
15 —— 0-89 [0-80;0-98] 12 =96%, p<0-00001
C) Women 25-29 years 8 — 0-69 [0-53;0-89] [2=98%, p<0-00001
14 1.02 [0-92;1-13] [2=96%, p<0-00001
D) Women 30-39 years 7 | & i 0-88 [0-67;1-16] 12=98%, p<0-00001
14 —— 0-80 [0-62;1-04] 17=98%, p<0-00001
E) Boys 15-19 years 8 — 0-52 [0-37;0-75] 12=97%, p<0-00001
14 ——— 093 [0-82;1:06] 2 =98%, p<0-00001
F) Men 20-24 years 8 i y's i 0-68 [0-47;0-98] 12=99%, p<0-00001
14 —— 1.05 [0-93;1-17] [2=97%, p<0-00001
G) Men 25-29 years 8 -, * 0-94 [0-66:1-33] 12=99%, p<0-00001
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Drolet et al. Population-level impact and herd effects following the introduction of human papillomavirus vaccination programs: updated systematic
review and meta-analysis. Elsevier; 2019-Aug; 0140- 6736; http://hdl.handle.net/10044/1/67301; https://doi.org/10.1016/5S0140-6736(19)30298-3
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Estimated age-standardized incidence rates (World) in 2020, cervix uteri, all ages
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ASR (World) per 100 000
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All rights reserved. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever
on the part of the World Health Organization [ International Agency for Research on Cancer concerning the legal status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate borderlines for
which there may not yet be full agreement.
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Estimated age-standardized mortality rates (World) in 2020, cervix uteri, all ages
Ty

ASR (World) per 100 000
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All rights reserved. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever
on the part of the World Health Organization [ International Agency for Research on Cancer concerning the legal status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate borderlines for
which there may not yet be full agreement.
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estimated number of new cases_i[l 2020, ages 20-44
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Estimated age-standardized incidence rates (World) in 2020, cervix uteri,
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Wulva- I
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| I vevie/18 [N HPV31/33/45/52/58/6/11 | Other HPV No HPV
Cervin Vulva Vagina Anus Penis  HeadBEMNeck
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Fig. 4. Burden of HPV-related cancer cases attributable to HPV infection by cancer site and HPV vaccine. HFV: Human papillomavirus. Adapted from de Martel et al., Int | Cancer 2017 |7|.
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The life-course approach for cervical cancer prevention and control

HPV
infection

Precancer __,—/-_?/'\"_'h

Cancer

Population prevalence (not lo scale)

Q vears 15 vears 30 years 45 years 60 years

https://www.who.int/news-room/fact-sheets/detail/cervical-cancer
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HPY Integration

HPY
CEMNI CIMN2 & CIN3
q_ Infection
Progression Progression Invasion
MNormal Cells B e o i ESIL 84h HSIL. - o Cervical Cancer
+————— Persistent Infection “*— procancerous Cells Cancerous Cells

Regression Regression

Several vears

Current Treatment Current Treatment

Excisional or ablative surgery =
i o 1 S i s e i Adjuvant Chemotherapy

5 Meoadjuvant chemotherapy
Trichloraacetic acid erposurgenyy frocring)

i . . Radiotherapy
S-Fluorouracil (SFLI = & L:.l:;'l::a :ne-fr " 11:0- E_T!:l:] Lt j] i?LEEP’] oy Hysterectomy i.e. radical hysierectommy
Interferon (IFN] gt b
Photodynamic therapy (PDT) - MEXL Ranbw (e Rg S

MNowvel Treatment

Thermapeutic vaccine incleding :Wiral and bactenal vector-based, Peplide/protein-based, DRA/RMA-based, Dendritic cell-based,
CRISPFRA Cas genome-editing, CAR-T therapy and radioinunmunotherapsy

Khairkhah, N., Bolhassani, A.,Najafipour, R. Journal of Molecular Medicine (2022) 100:829-845. https://doi.org/10.1007/s00109-022-02199-y
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 The anus and cervix share embryologic and anatomical characteristics

* They may respond similarly to malignant changes induced by persistent
hrHPV infection

 Women with cervical HPV infection are 8 times more likely to have anal HPV
infection and anal lesions

* 50% of women with anal HPV infection have cervical HPV infection.

e 80% of women with concurrent anal and cervical infections show genotype
concordance.

* This finding is important for women with cervical HPV-16 or HPV-18
infections because these HPV types are also drivers of high-grade anal
disease.

Vegunta et al. Screening Women for Anal Cancers: Guidance for Health Care Professionals. Am J Gastroenterol 2021;116:509-516.
https://doi.org/10.14309/ajg.0000000000001186
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* CIN AND AIN

. Stud?/ by Sehnal et al'- : Concurrent anal and cervical HR HPV infection was found in
nearly half of women with CIN 2+.

* The dominant genotype found in both anatomical locations was HPV 16

e Valari et al?2 - 235 women included

 HPV DNA, high-risk HPV DNA, high-risk mRNA was detected in 45%, 31% and 8% of
the anal smears and in 56%, 39% and 25% of the cervical smears respectively.
Concordance 74%.

* Logistic regression analysis revealed risk factors for the presence of anal HPV DNA
>3 lifetime sexual partners and presence of cervical hr HPV DNA and hr mRNA
presence of cervical hr mRNA).

* Twelve months after LLETZ 53% of women were cervical HPV negative, but 25% of
those were still HPV positive in the anus.

1B. Sehnal et al. / Journal of Clinical Virology 59 (2014) 18-23
20. Valari et al. / Gynecologic Oncology 122 (2011) 505-508
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Table 4. Different Grades of Lower Genital Tract Intraepithelial Lesion by Anal Lesion
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AIN
Positive, n = 126 (26%)

Lower genital tract intraepithelial High grade, Low grade, Hegative, OR
neoplasia, n =481 (100%) n =28 (20.9%) n = 106 (79.1%) g n =355 (T4%) g (95% CI)
Cervical

HSIL (CIN 2, 3) 7 (25) 13(123) 0121 94 (27.2) 0.039 1.91

LSIL (CIN 1} 6 (21.4) 29 (27.4) 86 (24.9) (1.1-3.6)
“faginal

High-grade VAIN (VAIN 2, 3) XAl 4(3.7) 0.358 15 (4.3) 0.567 1.35

Low-grade VAIN (VAIN 1) 3(10.m 24 (22.4) 43 (12.1) (0.5-3.7)
Vulvar

ViN 10 (35.7) 8 (6.5) <0001 26 (7.3) 0.155 1.69

Condyloma 8 (32.1) PR FFy 102 (28.7) (0.8-3.4)
Perineal

High-grade PEIN (PEIN 2, 3) 6 (21.4) 1(0.9) <) 001 712 0.107 269

Low-grade PEIN [PEIN 1) XAl 32 (29.9) 13(3.7) (0.8-9.1)

Tatti et al. Anal Intraepithelial Lesions in Women With Human Papillomavirus Related Disease. Journal of Lower Genital Tract

Disease, Volume 16, Number 4, 2012, 454 - 459
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 Women with high-grade cervical intraepithelial neoplasia (CIN 2, 3) had 2
times the odds of developing AIN compared with women with low-grade CIN
(CIN 1) (odds ratio = 1.91, 95% Cl = 1.1-3.6) !

* Anal cancer IRs were substantially higher for vulvar (reaching an IR close to
50), than for vaginal and cervical cancer (closer to 10) 2.

* HIV women — between 20- 30 per 100,000 (Age dependent)

e Anal cancer IRs were 10 (95% Cl = 5-19), 6 (95% Cl = 3-11) and 3 (95% CI = 2-4)
for systemic lupus erythematosus, ulcerative colitis and Crohn's disease,
respectively?

1, Tatti et al. Anal Intraepithelial Lesions in Women With Human Papillomavirus Related Disease. Journal of Lower Genital Tract
Disease, Volume 16, Number 4, 2012, 454 - 459

2, Clifford et al. A meta-analysis of anal cancer incidence by risk group: Toward a unified anal cancer risk scale. Int. J. Cancer.
2021;148:38-47.
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Anal cancer incidence (per 100,000 person-year)
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Clifford et al. A meta-analysis of anal cancer incidence by risk group: Toward a
unified anal cancer risk scale. Int. J. Cancer. 2021;148:38-47
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Table 1. Example patient populations and corresponding incidence rates of ASCC

Human immunodeficiency virus—positive 70-144
men who have sex with men

Warnen with human immunodeficiency virus ! .
(58)

5, #7)

ASCC, anal squamous cell cancer; CIN3+, cerical intragpithelial neoplasia grade 3 or cancer; VING +, vubvar intraepithelial neoplasia grade 3 or cancer.

Vegunta et al. Screening Women for Anal Cancers: Guidance for Health Care Professionals. Am J Gastroenterol 2021;116:509-516.
https://doi.org/10.14309/ajg.0000000000001186
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Clinical relevance of HPY status in distinet anatomical locations.

Anatomic lecation High-grade intraepithelial neoplasia Cancer
Anus Early detection In high-risk populations Prognostic marker
Cervix Early detection Early detection
Penis Unclear Unclear, possibly prognostic marker
Vagina Unclear Unclear, passibly prognostic marker
Vulva Unclear Unclear, possibly prognostic marker
Oropharyns Mo HPY-associated Prognostic marker

high-grade intragpithelial neoplasia known
Mon-oropharynx head and neck Mo HPY-assoclated Unclear, possibly prognostic marker

high-grade intragpithelial neoplasia known

At the uterine cervix virtually all high-grade intraepithelial neoplasias (IN) and invasive cancers are causally attributable to HPV. Consequently, not the mere association
with HPV but the stage of the infection | Le. non-transforming vs. transforming) is diagnostically important in cervical N (CIN). Similarly, the infection stage may be important

ini the dizgnosis of high-grade IN at non-cervical sites,

E.S. Prigge et al. / Mutation Research 772 (2017) 51-66
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* Anchor Study

* 1822 women

e 860 HSIL

* 346 — Treatment arm

* 365 — Monitoring Arm

* 4 developed cancer

e 707 — did not develop cancer
* Co-existent ‘IN’



ANCHOR STUDY OUTCOMES
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Figure 2. Kaplan—Meier Curve

of the Time to Progression to Anal Cancer.

The inset shows the data on an expanded y axis. The shaded areas represent 9526 confidence intervals.
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This global strategy to eliminate cervical cancer proposes:

a vision of a world where cervical cancer is eliminated as a public health problem;
a threshold of 4 per 100 000 women-years for elimination as a public health problem;

the following 90-70-90 targets that must be met by 2030 for countries to be on the path towards
cervical cancer elimination:

90% 70%

90%

af women identified with cervioal
diseaze receive treatmeant
(0% of women with preconcer
reagted, and % of wormean
with imvasive concer
maroged).

of girls fully vaccimoted
with HPY voccine by
age 15 years.

af warmen ore screemned

wiith a high-perforrmonce
test by 35 yeors of age and

ocgain by 45 yeors of oge.

Global strategy to accelerate the elimination of cervical cancer as a public health problem : WHO 2020
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Implications for cervical cancer mortality

14— Across 78 low-
X income and lower-
oy B SO: status quo middle-income
- 124 " - Bl S1: girls-only vaccination countries
= B S2: girls-only vaccination, once-lifetime screening,
S \ and cancer treatment
S 10 Il S3: girls-only vaccination, twice-lifetime screening, = =
H 34% B, o i v R T R Contributing
= upplementary S4: girls-only vaccination plus multi-age
E_ 8- | by 2030 catch-up to 25 years tO SDG 3
=y 3 Supplementary S5: vaccination of girls and boys .
= Target 3.4:
g & One-third reduction
‘E in mortality from
8 NCDs by 2030
- P 92%
3 by 2070 [ ease |
: L . 99%
< ~
2- : - by 2120
0 T T T T - 1
2020 2040 2060 2080 2100 2120
i pmutinfiymayisonmiasiiony . =n  HARVARD

@}fﬂﬁ Hesith Eﬂ?ﬂﬂ + T.H. CH ﬁ" UNEﬂt
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SCHOOL CF MABLIC HEMTH

Canfell K/Kim JJ/Brisson M et al., Lancet Jan 30 2020

Warkd Health
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* What can we do to decrease risk of anal SCC in women
* [dentify women at higher risk of anal carcinoma

* ‘Screen’ high risk women for AIN/ SCC

* Improve availability of anal screening

 Suitable test for AIN

* Improve HRA access

* Formal training in HRA — Diagnostic and Treatment

* Formal training in multizonal disease?

* HPV Vaccination
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* Thank you for your attention
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