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Learning Objectives

* Describe the epidemiology of HPV in the USA

* Appreciate the risks for HPV infection

* Understand the disease manifestations of HPV

* Implement screening guidelines for anal & cervical cancer

* Explain the role of vaccines in prevention of HPV disease



Impact of HPV in the U.S.

* Prevalence of 79 million persons in the U.S.

Incidence (new cases) of 14 million cases each year

HPV i1s the most common STI

* Most sexually active people will become infected

* Most persons have no symptoms after infection

Slide Courtesy of Stephen Johnson



HPYV types & disease

Mucosal
(~40 types)

Cutaneous
(other types)
“Common”
Warts
(hands/feet)
“Low-risk”
Types
(6, 11, others)

* Low-grade cervical
abnormalities

Genital warts

= Respiratory papillomas

“High-risk” Types
(16,18, others)

Low-grade cervical

abnormalities .
= High grade abnormalities/
Cancer precursors
Anogenital cancers

Bauer, Heidi . Cali Dept of Health services. STD. Roger Kroger. Immunization Division CDC.

HPV-1 {foot warts}

—— HPV-45 {cervical cancer}

— HPV-18 {cervical cancer}

—L

HPV-31 {cervical cancer}

HPV-6 {genital warts}
HPV-11 {genital warts}

HPV-16 {cervical cancer}

HPV-2 {hand warts}

Mucosal (genital) HPVs

Dermal (skin)

HPV types (sexual contact)
(nonsexual : et (>30 types)
Contact) LOW'"Sk
types “High-risk”
“Common” 6,11,42,43 44 types . ¢
Warts 31,33,35.,39,
45,51,52,56,58

* Low grade cervical
abnormalities

» Genital warts

* Respiratory
papillomatosis

* Low grade & high grade
cervical abnormalities

* Cervical cancer

» Other anogenital cancers

Munoz , NEJM. 2003;348:518-27



Patient FAQs: Did my partner give me HPV?

* You can get HPV by having vaginal, anal, or oral sex with someone who has the
virus. It is spread mainly through vaginal or anal sex

* HPV types that can cause genital warts are not the same as the types of HPV that
can cause cancers.

* HPV can be passed even when an infected person has no signs or symptoms.
* You can get HPV 1if you have had sex with only one person.

* You also can develop symptoms years after you have sex with someone who has
HPV. This makes it hard to know when you first became infected

* Non-sexual transmission | skin warts]

* Digital transmission & self —inoculation

CDC



Risks for HPV Infection



Cumulative incidence of HPV infection after sexual initiation
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HPYV infection in sexually active HIV negative MSM

* Persistence of anal HPV infection in HIV negative 100
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Patient FAQs. Does HPV cause cancer?

* HPV causes cancers, including oral
cancer, cervical cancer & anal cancer

* No way to know which people who
have HPV will develop cancer

* Takes decades in most people to
develop cancer unless have weak
immune system such as HIV

* Prevalence of AIN [anal cytology]
in HIV + vs HIVnegative MSM

* Weak immune systems (including those
with HIV/AIDS) may be less able to
ficht ott HPV

CDC. Palefsky,et al. J. Acqiur Imm Def Syndr Hum Retroviriol. 1998.; 14. 314-422
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Abnormal cytology in MSM [ HIV+ vs HIV negative]



Cancers caused by HPV



Cancers caused by HPV

* Many HPV infections are asymptomatic without clinical disease

Cervical

In Situ Cervical
Vulvar

In Situ Vulvar
Vaginal

Anal

Penile

Oropharnygeal (total)

Roger Kroger. Immunization Division CDC
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Implications for curent and $-valent HPY vaccines. Jowmnal of the National Cancer Institute 2015107 dp-086),
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HIV + and Risk for HPV Associated Cancer

Cancer Type Relative Risk [ R5% CI]
Cervix 5.4 [3.9-7.2]
Vulva/Vagina 5.8 [3.0-10.2]
Penis 3.7 [2.0-6.2]

Anus (female) 6.8 [2.7-14.0]
Anus (male) 37.9 [33.0-43.4]
Tonsillar cancer (men) 2.6 [1.8-3.8]
Oropharynx 6.0 [3.5-9.7]

Frisch et al. INCI: Journal of the National Cancer Institute, Volume 92, Issue 18, 20 September 2000. National LGBT Educational Center.



Oral Cancer



Trends in HPV Associated Cancers, US, 1999- 2015

FIGURE 1. Trends* in age-adjusted incidence of cervical carcinoma among females and oropharyngeal SCC among men,” — United States,¥

1999-2015
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Oropharyngeal Cancer 1s the most common HPV associated cancer in Men
Cancer at back or throat, base of tongue and tonsils

MMWR, Van Dyne 2018



USPTF recommendation: Screening tor Oral Cancer

Population

Recommendation

Grade

Asymptomatic
Adults

The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and
harms of screening for aral cancer in asymptomatic adults.

Go to the Clinical Considerations section for suggestions for practice regarding the | statement.

Literature scans conducted in November 2020 in the MEDLINE, DARE, and PubMed databases and
the Cochrane Library showed a lack of new evidence to support an updated systematic review on the
topic at this time. See the Literature Surveillance Report under the Supporting Evidence section of this

webpage.
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What 1s the Risk Factor for Oral HPV Male vs Female

Any recent oral sex (1.4-7.0) 0.66 (0.27-1.6)

# recent oral sex partners: 0 1.00
1 (1.3-6.8) | 0.56 (0.22-1.4)

2 (1.1-8.9) 1.13 (0.39-3.2)
>3 (1.4-14.8) | 0.95 (0.19-4.8)
P-trend 0.001 0.86

Recent cunnilingus (oral sex on awoman) | 2.52 (1.3-5.0) 0.77 (0.31-1.9)
Recent fellatio (oral sex on a man) 0.85 (0.29-2.5) 0.43(0.17-1.1)

D’Souza et al. J Infect Dis. 2016 Feb

Males may be less likely to clear oral HPV



Cervical Cancer



Cervical Cancer Screening

Cervical Cancer Screening Recommendations and Guidelines

1 ACS and ACOG, 2012 USPSTF, 2018

Screening Methods for Women Based on Age

Ages 21-29 years Pap every 3 years Pap every 3 years
Ages 30-65 years 1) Co-testing (HPV and Pap) 1) Co-testing every 5 years
every 5 years (preferred) 2) Pap alone every 3 years
2) Pap alone every 3 years 3) HPV alone every 5 years
Age to start Age 21 years Age 21 years

Screening among

fully vaccinated Same as for non-vaccinated Same as for non-vaccinated

*All guidelines recommend that women who have been adequately screened can discontinue Pap at age 65.

ACS: American Cancer Society

USPSTF: US Preventive Services Task Force
ACOG: American College of Obstetricians and Gynecologists

Cervical cancer: ~12,000 cases diagnosed annually in the US, - >4,000 deaths—even with screening and treatment.



Natural History of HPV infection

Within 1 year 1—5 years Up to Decades
TN _ N L
s ~ ~N" ™~
- Persistent CIN’ Cervical
’ﬁ Infection 2/3 Cancer
Initial
HPV
Infection
CIN 1

Cleared HPV Infection

*CIN = cervical intraepithelial neoplasia
Discussion of tobacco use, and provision of cessation counseling, is
important because of its contribution to the persistent infection and
Roger Kroger. Immunization Division CDC progression of HPV-related precancers and cancers



HPYV types 16 & 18 cause most cases of cervical cancer

m HPV 16: 61%
m HPV 18: 10%
m HPV 45: 6%
= HPV 31: 4%
= HPV 33: 4%
= HPV 52: 3%
= HPV 58: 2%

® OTHER: 10%




Disparities: HPV-Associated Cervical Cancer Rates by
Race and Ethnicity, United States, 2004—2008

4
2
0 :

White Black A/PI Non-Hispanic  Hispanic
Race Ethnicity

—
N

11.3

—
(=]

&x

Jad

Age-adjustedrate per 100,000 females
o
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HPV Screening Terminology
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Anal Cancer



Cervical and Anal Epithelium

Muscularis
I—H

Outer longitudinal Rectum
muscle layer

(— Lymphoid follicle

Inner circular
muscle layer

A Anal mucous gland
= Anal columns and sinuses
Glands of Lieberkiihn =————————e
Levator ani muscle

Eplthehal
transformatlon zone

Internal hemorrhoidal plexus
Stratlfed squamous Internal anal sphincter

epithelium (low kerat|n|zed) Pectmate line ———— (a thickening of the circular inner
below the pectinate line layer of the muscularis)
Anal canal 8 External anal sphincter

(skeletal muscle)

m o———— External hemorrhoidal plexus

Anatomy of the anal canal

Stratified squamous epithelium
(highly keratinized)

Image by Lecturio.

Biological similarity between cervix
& anus for area of HPV infection
The transformation zone at the

cervix has keratinized and squamous
epithelium.

The transformation zone at the
dentate line of the anus between the
squamous epithelium and the

columnar epithelium of the rectum.



Anal Cancer Natural History

® | ike cervical cancer, anal cancer is thought to progress from a
precancerous lesions, anal intraepithelial neoplasia (AIN)

- Continuing - AIN 1l or AIN
HPV Infection I

High grade

squamous
intraepithelial

Anal leision (HSIL)

Intraepithelial

neoplasia (AIN) / ‘
1

Initial HPV
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Low grade
squamous
intraepithelial
lesion (LSIL)

HPV Clearance eche
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Anal Dysplasia
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Cleveland clinic Michelle Inkster



Anal Cancer Rates: Perspective

Anal HIV+ Women I 20.5

7T 137
Anal HIV+ Men WG, 46 |r |
Anal HIV+ MSM | 131
AnalHIV - B2

Cervical W 7.8
Thyroid IS 13.8
Kidney _— 15.6
Lymphoma . 16.6
Skin I 19.7
Bladder NN 20.2
Uterus _— 25.4
Colon and Rectum EG——— 39.9
Lung — 1
Brogst e et | 70
Prostate — 128.3

0 20 40 60 80 100 120 140
Annual number of new cases per 100,000 people

Silverberg, Lau et al. Clin Infect Dis. 2012. Colon-Lopez, Shiels et al. ] Clin Oncol. 2017.www.anchorstudy.org



Type specitic Anal HPV Prevalence, Among Men

Sexual Preference and HIV Infection Strong Independent Predictors of Male Anal HPV16
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HIV-MSW HIV + MSW HIV-MSM HIV + MSM HIV - MSW HIV + MSW HIV - MSM HIV + MSM
Population Population
N (%) 1,805 (12%) 910 (44%) 8,195 (47%) 12,425 (81%) N (%) 1,805 (3%) 924 (11%) 8,213 (14%) 12,758 (30%)

Figure 2. Prevalence of any anal human papillomavirus (HPV) infection (A) and anal HPV16 infection (B) by human immunodeficiency virus (HIV) status and sexual preference
irrespective of anal diagnosis, including studies for which anal cytopathology diagnosis was unknown. Error bar: 95% CI. Abbreviations: MSM, men who have sex with men;
MSW., men who have sex with women.

Marra, JID 2018



Who should be screened for Anal Cancer

People living with HIV
Men who have sex with men

Iatrogenic immunosuppression (eg, solid organ transplant recipients, long-term oral corticosteroids)
Women with a history of cervical, vulvar, or vaginal SIL (also termed intraepithelial neoplasia) or cancer
Women with a history of cervical HPV 16 infection

Individuals with a history of anogenital warts



Anal & Cervical Cancer in HIV+ people by CD4 Count

100
Anal HPY Infection

. Cervical HPY Infection

Percentage with Anal HPV Infection and
Cervical HPV Infection

HIV-negative HIV-positive HIV-positive HIV-positive
CD4* =500 CD4* 200-500 CD4* <200

Palefsky et al. J. Acqui Immune Deficiency 1998.17(4):320-326. Palefsky. ] Infectious Disease 1998; 177(2):361-367
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Anal Cancer screening by Agency

Screening

Agency Year Population Age strategies/recommendations Frequency
National and state-based guidelines
New York State Department 2007 = All HIV-infected men All HIV-infected Assessment as part of physical Baseline and annual DRE
of Health AIDS Institute™ and women adults, regardless examination for all HIV patients and visual inspection for
# Target high risk HIV- of age & Inguire about any all HIV patients
infected patients anal symptoms Annual anal Pap for high
« MSM s Visual inspection risk patients
# History of anogenital of perianal area
condylomas « DRE
« Women with history High risk patients
of cervical dysplasia should obtain anal Pap test
¢ HRA with biopsy for
all abnormal cytology
Northwest Pennsylvania 2008 > All HIV-infected No age Anal Pap included with initial Baseline anal Pap for
Rural AIDS Alliance'* men and women specifications evaluation after HIV diagnosis all patients.
¥ MSM are listed Annual Pap Annual anal Pap for
considered high risk recommended for MSM MSM with no expert
HEA with biopsy for agreement for women
all abnormal cytology Patients with CD4
HEA also recommended for: <500 cells/mm* should
& All patients at high risk be screened every 6-9
for HPV or anal dysplasia, months with anal Pap
regardless of cytology
s Prior history of
cervical or anal HSILs
s Visible or palpable
anal lesions present
CDC Mortality and 2009 > All HIV-infected Adults and Wisual inspection with DRE Annual DRE and
Morhidity men and women adolescents If anal cytology performed. visual inspection

Weekly Report”’

AIDS Patient Care STDS. 2014 Jul;28(7):350-7. doi: 10.1089/apc.2013.0358.

abnormal findings should be
followed with HREA
with or without biopsy
& Biopsy recommended
only if diagnosis is uncertain

Q All MSM, regardless of HIV status
= HIV+: annually
» HIV-: every 2-3 years

O Women with high-grade cervical or vulvar
disease

O HIV-positive men and women, regardless of
route of transmission

QO Transplant recipients (immunocompromised)



1. Wet dacron or rayon (NOT cotton) swab ~112”
into canal
* No prior douching, enemas or K-Y

2. Gentle outward pressure swabbing

Anal pﬂp Smmear circumference

] 3. Process using dry slide or liquid media
No preparation needed and no Anal sex for 48 hrs

Insert swab [non wood] into canal until resistance
[anal verge to distal rectum]

Spiral motion with pressure and withdraw slowly (10

applying pressure to the wall while removing swab e
m EDUCATION CENTER

quuld—based CytOIOgy [Swlrl for 2 tO 3 mlns] A PROGRAM OF THE FENWAY INSTITUTE

Discard swab

Do digital rectal exam after for masses

Sensitivity 69 to 93% and Specificity 23 to 59%
Refer all abnormal cytology for HRA:
ASC-US, LSIL, ASC-H, HSIL

Chiao EY, Lensing SY. AIDS. 2020 Dec 1;34(15):2249-2258
Chiao EY, Giordona TP. Clin Infect Dis 2006;43(2):223-33




Screening for Anal Cancer: Path report
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Chin-Hong and Palefsky. HIV/AIDS 2002;35:1127-1134
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High Resolution Anoscopy

m NATIONAL LGBT HEALTH
EDUCATION CENTER

A PROGRAM OF THE FENWAY INSTITUTE



Lori Panther, MD, MPH Assistant Professor, Harvard Medical School BIDMC Division of Infectious Diseases Associate Director of Clinical Research The Fenway Institute Boston, MA



Digital Anorectal Exam (DARE)

Anus, Anal Canal & Anorectum
SEER 5-Year Relative Survival Rates, 2011-2017
By Stage at Diagnosis, Both Sexes, All Races (includes Hispanic), All Ages

%
* Anal cancer survival .
related to stage
* Superficially invasive cancer is treate _ :
* Examine: g .
* Circumference and length of anal 2 N
canal and distal rectum ;
* Anal margin: 5 cm distal to anal verg ’
* Prostate )
* Pouch of Douglas )

Localized Regional Distant Unstaged

Slide Courtesy of Gran Ellsworth. Hillman R], Berry-Lawhorn JM, ] Low Genit Tract Dis. 2019 Apr;23(2):138-146



Anal Cancer/HSIIL. Outcomes Research
(ANCHOR) The Anchor Study

Screened > 17, 385 HIV+ Men and Women over 35
Screened for HSIL
Enrolled 5058 study volunteers ¥ {
Retained fOl‘ 5 years HSIL Found HSIL Not Found
v v
Enrolled and Not
Randomized Enrolled
v v
Monitoring Arm Intervention Arm
Every 6 Months: Every 6 Months:
* Digital Rectal Exam * Digital Rectal Exam .
r * Anoscopy * Anoscopy
 Biopsy (if needed) » Biopsy (if needed)
* Anal Swab * Anal Swab
» Blood Sample » Blood Sample

- HSIL Removed

v

v

v

v

Cancer
Not Found

Cancer Cancer
Found Found

Cancer
Not Found

v

v

Exit Study

Referred for Evaluation
and/or Treatment

Slide Courtesy of Jeffery Schouten AETC Mountain West AETC

ANCHOR trial shows that treatment of anal high-grade
squamous intraepithelial lesions prevents anal cancerin
people with HIV

© | f v in

[

8

Before the results of the ANal Cancer/HSIL Outcomes Research (ANCHOR) study became
available earlier this week, there was no clear reason to screen for the anal cancer

precursor, anal high-grade squamous intraepithelial lesions (HSIL). Joel M. Palefsky, MD
Professor of medicine and
laboratory medicine, Head of
AMCHPV Virology Core Lab,

nal HSIL rarely causes symptoms, and essentially the only reason to treat it would be to prevent anal cancer, a University of Call

benefit that had not yet been demonstrated. However, with the ANCHOR results, prevention of anal cancer by Francisco School
; . g ; y . vair. HPV Working Group, A
treating anal HSIL now provides a rationale to screen for and treat anal HSIL in people with HIV (PWH), and possibly 3 :“;:41‘})5/ ‘C/g:‘m”f C":““ AIDS
i £ Malignancy Consortiu
others atincreased risk of anal cancer.

In People living with HIV treating anal
precancerous -high-grade-HSIL, reduces the
chance that anal cancer will develop by more

than half



Patient FAQ’s . How can I protect myself against HPV

* Get vaccinated. The HPV vaccine 1s safe and effective. It can protect
against diseases (including cancers) caused by HPV when given in the
recommended age groups

* If you are sexually active use latex condoms the right way every time you
have sex. This can lower your chances of getting HPV.

* HPV can infect areas not covered by a condom - so condoms may not

fully protect against getting HPV



Prevention



HPYV in unvaccinated sexually active people with cervix

<F Cervical HPV Detection / '

-.-—'___..-..

7

v

24 30 36
Time since first intercourse (months)

% HPV Infected

Slide courtesy of Ina Park. Collins et al. Br. ] Obstet Gynecology 2002:109;106



Cervical Precancer Incidence has decreased with Vaccine

Prevalence of Vaccine-type HPV (HPV 6,11,16,18) in Females,
’e Later and Early Vaccine Era Compared to Pre-vaccine Era

20 I pre-vaccine era, 20032006
B carly vaccine era, 2007-2010
Later vaccine era, 2011-2014
®
- 15
g 61%
2 decrease
®
e 10
71%
decrease
> 7.2 7.1
33
0
14-19 years* 20-24 years*® 25-29 years 30-34 years

Markowitz LE, Hariri S, Lin C, et al. J Infect Dis 2013 Aug 1,208(3):385-93

Oliver SE, Unger ER, Lewis R, et al. J Infect Dis 2017 Sep 1;216(5):594-603
NHANES: National Health and Nutrition Examination Survey




Vaccinating females leads to substantial herd
protection from HPV in Jeterosexual males

Proportion of Australian-born heterosexual men attending sexual health clinics
with genital warts by age group, 2004-2011
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H Ali et al, BMJ 2013



HPV Vaccine

Nanovalent HPV Vaccine
) Types 6’ 1 1 , 1 6’ 1 8, 31 , 33, 45’ 52’ 58 :;Tn::naui-i?;i;z:;rr\:jtt}ll:or Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee
. Weekly [ December 16, 2016 / 65(49);1405-1408
* FDA approved to prevent warts, cervical,
vulvar, vaginal and anal cancer Recommended  Recommended
number of doses dosing schedule Population
¢ 2 dOSCS for maleS/females aged 9‘1 4‘ 2 0, 6-12 months* Persons initiating vaccination at ages 9 through 14 years, except
immunocompromised persons
° -
3 dOSCS fOf m2.1€S/f€m3,1€S aged 1 5 26 3 0, 1-2, 6 months**  Persons initiating vaccination at ages 15 through 26 years, and
immunocompromised persons initiating vaccination at ages 9 through 26
° Immunocompromised patients ﬂeed 3 years; three-dose schedule also applies to adults initiating vaccination at

ages 27 through 45 years.

doses, regardless of age of initiation



Type of HPV Vaccine

9-valent

il 9“:"\_" 1. High efficacy among females without evidence of

ardasi . . . .

(Gardasil9) infection with vaccine HPV types (>95%)
L1 VLP types 6, 11, 16, 18, 2. No evidence of efficacy against disease caused by
31,33,45,52,58 vaccine types patticipants were infected with at the
Manufacturer Merck time of vaccination
e Hypersensitivity to
Contraindications yeast

Females (9-26 yrs):
Anal, cervical, vaginal,
and vulvar precancer
and cancer; genital

FDA Indications  Warts

Males (9-26 yrs): Anal
precancer and cancer;
genital warts

Slide Courtesy. CDC A. Kroger, M.D., M.P.H. Medical Officer



International uptake doses HPV vaccine
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Brotherton, Lancet 2011; Cuzick BJC 2010; Ogilvie et al., 2010; Marc et al., 2010, NIS-Teen 2011




HPYV Vaccine for Persons 27 to 45

* Although new HPV infections are most commonly acquired in adolescence and
young adulthood, some adults are at risk.

* At any age, a new sex partner is a risk for a new HPV infection.

* Most sexually active persons have been exposed to some HPV types, although
not necessarily all of the types in the vaccine.

* HPV vaccines do not prevent progression of HPV infection, decrease time to
HPV clearance, or treat HPV-related disease.

Slide Courtesy of Stephen Johnson Meites E, et al. MMWR 2019: 68(32):698-702



Effectiveness of HPV vaccine

HPV infections targeted by vaccine have decreased

since vaccination was introduced

Among teen girls' Among young woemen'

88%

HEALTH CARE

o PROVIDERS should
81 /o recommend HPV

vaccination for all
patients at age 11 or 12°

HPV can cause some cancers in women and men
HPV vaccination is cancer prevention

bit.ly/7012a2



Effectiveness of Condoms for HPV

100
80 " Pregnancy
W HIV
-E 60 M Gonorrhea
8 M Chlamydia
240 M Syphilis
g H HSV
£ 20 W HPV
I}
0
NATIONAL LGBT HEALTH MNIAID Workshop Summary, June 2000; Herpes. 2002 Apr;9(1):10
EDUCATION CENTER EB;Q:IJEE?;ETEEZDD4 Feb 1;159(3):242-51; Am J Epidemiol

OGRAM OF THE FENWAY INSTITUTE




Summary

HPYV causes a broad range of disease

Some groups may have a higher risk for disease and need appropriate screening
Acquisition of HPV related to early sexual activity

HPYV wvaccines are safe and an effective way to prevent disease on a population

Cervical cancer screening is important, in persons < 25 years have a low risk of persistence
of infection

Anal cancer screening is important for high-risk groups- however, there should be a referral
pathway for follow up of abnormal results.
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