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Human Papillomavirus (HPV)

THREE-DIMENSIONAL MODEL OF HUMAN PAPILLOMAVIRUS

Major Capsid Protein (L1)

Viral Nucleic Acid (DNA)

© Physicians’Research Network, Inc.All rights reserved.
Published in The PRN Notbock, Volume 6, Number 3, September 2001 and
The PRN Notebock Online at WWW. prn.org
Three-dimensional model of HPV Created by Louis E, Henderson, PhD,
Frederick Cancer Research Center.

» HPV is a double-stranded DNA virus that replicates in the nucleus of squamous
epithelial cells
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HPV

m HPV are a group of more than 100 viruses.
m Sexually transmitted, high-risk HPVs include types 16,

18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 69, and
possibly a few others.

m [ow-risk types associated with genital warts include
types HPV—6 and HPV-11.

(Munoz, 2003; Parkin, 2006)



Common Infection

B Infected with HPV

***80% of sexually active persons infected at some point
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Infection Is Sexually Transmitted




HPV and cancer

0 5.2% of world-wide cancer incidence HPV related

0 Assoclated to cancer of the cervix, anus, vulva and vagina, penis,
mouth, and oro-pharynx.

0 Current estimates of the population attributable fraction in the US
are very hich (MMWR, 2012):

0 96% for cervical
0 93% for anal

0 51% for vulvar
0 64% for vaginal
d 36% for penile
0

63% of oropharyngeal cancer



Economic Impact Related to
HPV-Associated Disease, 2010

Event Cost ($ billions)

Cervical cancer screening* 6.6
Cervical cancer 0.4

Other anogenital cancers 0.2

Oropharyngeal cancer 0.3
Anogenital warts 0.3
RRP** 0.2
TOTAL 8.0

*Cervical cancer screening costs: ~ 80% routine screening, ~20% follow-up
**RRP costs: ~ 70% juvenile-onset, ~ 30% adult-onset

Chesson H et al. Vaccine 2012;30: 6016-19
RRP: recurrent respiratory papillomatosis




HPYV Cycle

> 'The first genes to be expressed are

>The vitus infects the basal layer E6 and E7

of the epithelium via minor > involved in cell transformation
abrasions in the skin. It enters and precancerous changes

the cell, uncoats and delivers its > EO6 binds to and inhibits p53,
DNA to the cell's nucleus. which supresses the cell cycle in

the event of DNA damage and
also triggers apoptosis

Long control region > B0 also activates cellular

TATA Signal 1, 2

PolyA Signal 2
\ E6 N

E7

telomerase and this allows the
cells to replicate continuously.

» E7 promotes cell division by
binding to Rb, a tumour
suppressor protein that usually
binds to and inactivates a
transcription factor E2F. E2F
unbound from Rb causes
transcription of genes involved in

DNA replication and cell division.

PolyA Signal 1

Humberto Guiot, 2013



HPV Cycle

> The infected basal cells

divide and their progeny take
HPV DNA with them.
During the early phases of

infection the copy number of

the viral genome is between

50 and 100

Long control region
TATA Signal 1, 2

PolyA Signal 2

N

E7

HPV-16

7904 bp

PolyA Signal 1

> As the infected cells differentiate, the
remainder of the early genes become switched

on.

> As the cells approach terminal differentiation
the late genes, L1 and 1.2, are activated - they
encode the major and minor viral capsid

proteins (respectively).

> By this point the viral copy number has
been drastically increased so that

thousands of virus particles are produced
per cell.

=

» As these cells approach the surface of the
skin they are sloughed off, and the virus
particles are released to infect other cells
and spread to other hosts.

Humberto Guiot, 2013



Anal Disease



Anus

Esophagus

Small intestine

»

Rectum-——

Anus——

http://seer.cancer.gov/statfacts/html/anus.html




Anal canal

» HPV replicates in the nucleus
of squamous cells.

» Transition (or transformation)
zone is an area of constant
metaplasia (from squamous anal
epithelium to columnar rectal
epithelium) and particularly
prone to development of atypia
and neoplasia.

Internal anal sphincter

External anal sphincter

Humberto Guiot, 2013



Symptoms of Anal Cancer

> No symptoms at all in many cases

Anal bleeding*

» mMOoSt common symptom
Anal discomfort, pressure or pain
Anal pruritus, inflammation or irritation

Y

Anal secretions
Anal mass or growth

Y V V V V

Changes in bowel movements or habits

R As there might be no symptoms, as symptoms might be
non-specific, as prevalence of HPV infection is high, and as
incidence of anal cancer is on the rise, periodic screening in

higher risk population has been suggested.



Anal Cancer Risk Factors

s Infection with HPV! = Cancer elsewhere
m Age >50 B Anal fistula
®  Anal intercourse/ MSM = Immunosuppression or HIV
B Increased number of sexual m Patients with HIV: 40 times
partners more probability
m  Gender

m Increased exposure to HPV
B Women>Men

®m Smoking

Papillomavirus and Related Cancers in World. Summary Report 2010. www. who. int/ hpvcentre. Accesado el 23
de junio de 2012



Perianal Disease

F N

External Anal Disease External Anus: Condyloma  Perianal Carcinoma
AWE lesions in perianus Well differentiated,

invasive squamous cell
carcinoma.

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



Anal Neoplasia

Not always easy

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



Well-differentiated invasive carcinoma

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



Perianal Disease

Warts Condyloma

Physically and emotionally deformant

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



Warts during HRA

Warts
HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



Screening

> NO NATIONAL SCREENING GUIDELINES
for anal cancer, but given the similarities with cervical
HPV-cervical disease and the increasing incidence of
anal cancer in populations at risk, an anal cancer
screening protocol has been proposed:
» Visual inspection
» Digital rectal examination

» Anal cytology

Reference: TM Darragh, JM Berry, N Jay, JM Palefsky. “The Anal Canal and Perianus: HPV-Related Disease. Modern Colposcopy, 3rd
Ed. Lippincott Williams and Wilkins. 2012. ASCCP.



Anal Cytology

> Based on the experience with the Papanicolaou
smear in the prevention of cervical cancer, some
authorities have advocated the use of anal
cytology in detection of anal neoplasia.

> Cells from the anal canal are collected with a
Dacron swab and evaluated microscopically.!»

1. Anal Cancer Prevention and Screening. The University of Texas MD Anderson Cancer Center Web site.
http://mww.mdanderson.org/patient-and-cancer-information/cancer-information/cancer-types/anal cancer/prevention/index.html.
2. Anal Cancer. American Society of Colon and Rectal Surgeons Web site. http://www.fascrs.org/patients/conditions/anal_cancer/.



Anal Cytology and DRE .

HM Guiot, MD, 2013
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High Resolution Anosocopy

> Examination of the anal canal using an anal
speculum and a colposcope

> Usually performed on patients with abnormal anal
cytology, anal warts, or higher risk HPV types in

anus

> Acetic acid and iodine tincture are applied to stain
tissues and find areas of neoplasia or cancer

» Small tissue samples (biopsies) can be taken for
histopathologic diagnosis

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.



High Resolution Anoscospy

BOTIOUS DISEASES

HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.
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HM Guiot, MD. UPR School of Medicine. Anal Neoplasia Clinic.
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HPV vaccines

m Two licensed vaccines (safe and effective)

m a quadrivalent vaccine (HPV4) for the prevention of cervical,
vaginal and vulvar cancers (in females) and genital warts and

anal cancer (in females and males)

® 2 bivalent vaccine (HPV2) for the prevention of cervical
cancers in females.

m Vaccines most effective when given before exposure to HPV
through sexual contact.

m Administered intramuscularly.



PRESCRIPTION ONLY MEDICINE
KEEP OUT OF REACH OF CHILDREN

6

Quadrivalent/HPV4
(Gardasil)

Merck
6,11,16,18

Females: Anal, cervical,
vaginal and vulvar precancer
and cancer; Genital warts

Males: Anal precancer and
cancer; Genital warts

Pregnancy

Hypersensitivity to yeast

3 dose series: 0, 2, 6 months

HPV Vaccine

Name

Manufacturer

Types

Indications

Contraindications

Schedule (IM)

Bivalent/HPV2

(Cervarix)

GlaxoSmithKline

16, 18

Females: Cervical precancer
and cancer
Males: Not approved for use in
males

Pregnancy

Hypersensitivity to latex (latex
only contained in pre-filled
syringes, not single-dose vials)

3 dose series: 0, 1, 6 months

K 7 A YOU ARE THE KEY TO
/ v CANCER PREVENTION




The Recommended Immunization Schedules for Persons Aged O through 18 Years
are approved by the Advisory Committee on Immunization Practices

Recommended Immunization Schedule for Persons Aged 7 Through 18 Years—United States * 2010
For those who fall behind or start late, see the schedule below and the catch-up schedule

Vaccine ¥V  Aged» 7-10 years 11-12 years . 13-18years

Tetanus, Diphtheria, Partussis’
) . Hange U‘f
Y recommended
.{ ages forall
children except
'| certain high-risk
groups

Human Papillomaviru g see footnote 2 :

Meningococeal® Mcv 5

Influenza®

-{ Range of
recommended
|| ages for
caich-up
immunization

Pneumococcal®
Hepatitis A®
Hepatitis B :

Inactivated Poliovirus®

Range of

|| recommended
ages for cerfain
high-risk groups

Measles, Mumps, Rubella®

Varicella'™

http://www.cdc.gov/vaccines/recs/schedules/downloads/child/2010/10 7-18yrs-schedule-pss.pdf



Accelerating HPV Vaccine Uptake:

Urgency for Action to Prevent Cancer

TTTTTYTY Accelerating HPV Vaccine Uptake:
HPV Vaccines Prevent Cancers.

Why Are So Few U.S. Adolescents Vaccinated? Urgency for Action to Prevent Cancer

) ()
S (] ey
1)

A Report to the President of the United States

from
A Report to the President of the United States The President’s Cancer Panel
from

The President’s Cancer Panel

Suggested citation: Accelerating HPV Vaccine Uptake: Urgency for Action to Prevent Cancer.
A Report to the President of the United States from the President’s Cancer Panel.
Bethesda, MD: National Cancer Institute; 2014.

A Web-based version of this report is available at:
http://deainfo.nci.nih.gov/advisory/pcp/annualReports/HPV/index.htm

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
National Institutes of Health
National Cancer Institute




*Healthy People 2020 Goal:
80% of 13- to 15-year-old girls fully vaccinated.

President’s Cancer Panel Annual Report 2012-2013

Figure 5
Percentage of 13- to 17-Year-Old Girls Completing HPV Vaccine Serles, U.S., 2012

VT 46.2% / 41.89(;"

NH 34.5%

3970, MR 4— MA 43.0%
V*——RI57.7%

(T436%
! NJ 31.6%
- %— DE 50.4%
31.9% 3¢ 15 F— MD 30.9%
21.1% EEPL /| —DC385%

44.6%

34.9%

Overall U.S. coverage among female adolescents Is 33.4%.

Source: Centers for Disease Control and Prevention. National and state vaccination coverage among adolescents aged 13-17 years—United States, *<7% Of boys
2012. MMWR. 2013 Aug 30;62(34):685-93. Data from National Immunization Survey-Teen (NIS-Teen) among female adolescents (N = 9,058) born

between January 6, 1994, and February 18, 2000. Gardasil® or Cervarix® may have been received; more than the recommended three doses may - - _

have been received. 13 to 17 year Old

The President's Cancer Panel, 2014



Figure 10
HPV Vaccine Three-Dose Coverage Among Girls in High-Income Countries

Australia

>

United

Kingdom >

United
States

Note: National data on HPV vaccine coverage in Canada are not available. However, Canadian provinces report three-dose
coverage among target age groups between 50 and 85 percent.

Sources: Australia (girls turning 15 in 2011): Australian Government Department of Health and Ageing. Human papillomavirus
(HPV) [Internet]. Woden (AU): the Department; [updated 2013 Feb 14; cited 2013 Aug 16]. Available from: http/Amww.health.
gov.au/internet/immunise/publishing.nsf/Content/immunise-hpv; United Kingdom (12- to 19-year-old girls): Sheridan A, White J.
Annual HPV vaccine coverage in England in 2009/2010. London (UK): Health Protection Agency, UK; 2010 Dec 22. Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/215800/dh 123826.pdf; United States (13- to
17-year-old girls): Centers for Disease Control and Prevention. Human papillomavirus vaccination coverage among adolescent
girls, 2007-2012, and postlicensure vaccine safety monitoring, 2006-2013—United States. MMWR. 2013;62(29):591-5; Canada:
Saraiya M, Steben M, Watson M, Markowitz L. Evolution of cervical cancer screening and prevention in United States and
Canada: implications for public health practitioners and clinicians. Prev Med. 2013;57(5):426-33.

The President's Cancer Panel, 2014




Figure 3

Decline in Prevalence of HPV6, 11, 16, and 18 Among U.S.
Girls Ages 14 to 19 Following HPV Vaccine Introduction

5.1%

2003-2006 2007-2010

HPV Vaccine Recommended for Adolescent Girls in 2006

Source: Markowitz LE, Hariri S, Lin C, Dunne EF, Steinau M, McQuillan G, et al.
Reduction in human papillomavirus (HPV) prevalence among young women
following HPV vaccine introduction in the United States, National Health and
Nutrition Examination Surveys, 2003-2010. J Infect Dis. 2013;208(3):385-93.

The President's Cancer Panel Annual Report, 2014



Accelerating HPV Vaccine
Uptake

® Goal 1: Reduce missed opportunities to
recommend and administer HPV vaccines

7 . )
m Goal 2: Increase parents , caregivers and
’ .
adolescents acceptance of HPV vaccines

B Goal 3: Maximize access to HPV Vaccination
services

The President's Cancer Panel, 2014



Top 5 reasons for not vaccinating daughter,

among parents with no intention to vaccinate in
the next 12 months, NIS-Teen 2012

Not sexually active

Lack of knowledge

Safety concerns/side effects

Notrecommended by |

provider

Not needed or necessary**

0 5 10 15 20 25

* Not mutually exclusive.
** Did not know much about HPV or HPV vaccine.




General Tips

Tell parents that almost everyone gets HPV and
HPV can cause a variety of cancers in women and men

Remind parents that
HPYV vaccine is for cancer prevention

Provide a strong recommendation for HPV vaccine
when patients are 11 or 12 years old

Listen carefully to and welcome patient and parent
questions especially about safety




Anal Cancer in the US

> It was estimated that during the year 2012,

6,230 patients were diagnosed with anal
cancer in the USA.

> From 1975 to 2009 there has been a

significant increment in the incidence of
anal cancet !

> 2.2% trend in men and women

1. SEER Stat Fact Sheets: Anal Cancer. National Cancer Institute Web site. http://seer.cancer.gov/statfacts/html/anus.html. Accessed July 16,
2012.



Anal Cancer Survival in the US

Percent

Surviving
5 Years:
65.5%

Based on data from SEER 18 2004-2010. Gray figures represent those who have died
from anal cancer. Green figures represent those who have survived 5 years or more.



5-Year Relative Survival in the US
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Anal Cancer in the US

Age-adjusted Incidence Rate of Primary, Malignant Anal
Cancer by Gender and Year of Diagnosis
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Source: Ries LAG, et al. SEER Cancer Statistics Review, 1975-2005, National Cancer Institute. Bethesda, MD.



Puerto Rico



Top Ten Incidence Cancer Sites, 2005-2009%*

Males (N=32,714)

Prostate

Colon and Rectum

Lung and Bronchus
Urinary Bladder

Oral Cavity and Pharynx
Non-Hodgkin Lymphoma
Stomach

Liver and Intrahepatic Bile
Kidney and Renal Pelvis
Leukemia

Other Locations

%

40.2
13.4
6.4
4.1
4.0
3.4
2.9
2.8
2.1
2.1

18.4

Females (N=27,935) %

Breast

Colon and Rectum
Thyroid

Corpus and Uterus

Lung and Bronchus
Non-Hodgkin Lymphoma
Cervix Uteri

Stomach

Ovary

Leukemia

Other Locations

*Statistics are from an average of the years 2005-2009/statistics that presents the year 2009 are preliminary.
Cases with age unknown were included/ Statistics were generated from malignant cases only

Rates are per 100,000 and age-adjusted to the 2000 PR population

Data Source: Puerto Rico Central Cancer Registry, Preliminary Puerto Rico Cancer Incidence File (December, 2011)

30.6

14.0

8.1

7.1

4.2

3.8

3.7

2.6

2.6

1.9

21.3



Incidencia de Cancer de Ano en Hombres y
Mujeres en Puerto Rico: 1987-2009 :

3.0
o
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S 20
|
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o g 05 - e Hombres
g %00
E 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
E Anos

Grafica #5. Incidencia de cancer de ano por sexo en Puerto Rico.




Anal Cancer Trends in Puerto Rico

Males Females
APC;
2- 3.23*
..... 2.01
315 :
8 S
% X
» ®
o o
% 5
o =2
2 £
e 51
01, T . ' v 1 % 1 1 Y 1 0 T T T T T T T T T T
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2006 1985 1987 1989 1991 1993 1995 1697 1999 2001 2003 2004
Year Year
Anal cancer - = = AnalcancerwithoutPWAcases — Anal cancer - = = Anal cancerwithout PWA cases
A Adjusted to the 2000 US Population
*{p<0.05)

FIG. 1. Age-adjusted incidence rates of anal cancer in Puerto Rico, 1985-2005. Adjusted to the US population; p <0.05.

Ortiz AP, Ortiz-Ortiz KJ, Traverso-Ortiz M, Rios MY, Colén-Lopez V, Palefsky JM. Anal cancer

trends in puerto rico from 1985 to 2005: the potential impact of the AIDS epidemic. AIDS Patient
Care STDS. 2014 Apr;28(4):165-7. doi: 10.1089/apc.2013.0365. Epub 2014 Mar 24.




Incidence and Standardized Incidence Ratio (SIR) of Cancer
Among People Living with AIDS in Puerto Rico

1985—2005 {Based on
HPV-Related

1085—19935 1996—2005 1985—2005 Histologiaesb)

Incidencs SIR Incidence SIR Incidence SIR Incidence SIR
(per {DS5%% {per [ OS50 {per {0 5% {per {D59%%
Cancer type R Taluly] CI) 100, 000) iCI) 1000, DD ) CI) 10D, 0D CI)

Orverall 5. 007 .4 16.3 3142.0 | B.7 (7.7 4, 501.9 12.4 4,512, 12.3
(14.9- -9.7) (11.5- [11.5-
17.8) 13.3) 13.3)

Mon-HPW— S.613.9 17.2 B.4 (7.4 12.7 12.4
related (15.6— 9.6} (11.7— (11.5—
18.8) 132.7) 13.3)

HPV-related 12.0 15.0 13.8 9 |11.8 (2.8
(9.0- (10.5— (10.8— -15.5)
18.2) 20.5) 17.6)

Women

Cervix . 30.7 24,7 5| 5.8 (3.7-
(17.1— (15.7— 8.8)
50.5) 37.1)

Vulbva/vagina . . . 13.1
[0.F8—
84.2%

Oral cavity/oro : . . 8.9
-pharymx . [(0.22—
a9.5)

Anmus 33.8
[B.8—
201.5)

Mean

Panis . 9.7 (1.2
—35.1)

Oral cavity/oro . F.2
-pharym:x [2.47—
13.3)

Anus . B2.3
[(23.1—
136.9)

Ortiz et al, Prev Chronic Disease, 2014.




Colon-Lopez V1, Ortiz AP, Soto-Salgado M, Torres-Cintron M, Perez N,
Mercado-Acosta JJ, Guiot HM, Suarez E. Sutrvival from anal cancer among
Hispanics-Puerto Rico, 2000-2007. J Gastrointest Cancer. 2014 Jun;45(2):234-8.

PURPOSE: The incidence of anal cancer is increasing, particularly among HIV and
men who have sex with men (MSM) groups. The vast majority of cases are associated
with human papillomavirus (HPV), the most common sexually transmitted infection.
Epidemiological studies have also documented low survival, which might be linked to
lack of appropriate screening, access, and utilization of pertinent health care services.
Our objective was to assess the relative survival (1 and 3 years) of anal cancer in Puerto
Rico for men and women during the period from 2000-2007. METHODS: All
histological types of cancer of anus, anal canal, and anorectum (ICD-O-3 codes C210-
C218), except for sarcomas, were included. Relative survival was estimated with the use
of life tables from the population of Puerto Rico. In addition, the excess survival was
compared by age at diagnosis, histology, and stage (defined as local, regional, or distant),
using the Poisson regression model. RESULTS: The overall 3-year relative survival in
Puerto Rico was the same (53 %) for men and women. CONCLUSIONS: Our
findings establish baseline survival data for anal cancer in Hispanics from Puerto Rico.
Since now, the national guidelines for anal cancer screening and treatment are on their
way to be determined; baseline information about survival will allow monitoring the
efficacy that standardized screening programs may eventually have in increasing anal
cancer survival in this population.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Colon-Lopez%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ortiz%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soto-Salgado%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Torres-Cintr%C3%B3n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perez%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mercado-Acosta%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guiot%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=24699986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suarez%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24699986

Anal cancer burden in PR:
Overview

m Increasing trends of anal cancer (PRCCR, 2012).

m The overall 3-year relative survival in Puerto Rico was the same

(53 %) for men and women (2000-2007)(Colon, 2014).

m The risk of anal cancer is higher in PHLLA than in the general
population (1985-2005) (Ortiz, 2014).
m Men: SIR = 86.8; 95% CI, 51.5-137.2
m Women: SIR = 52.8; 95% CI, 10.9—154.3



HPYV Vaccine Coverage in Puerto Rico

Total Poblacion con HPV de 13 a 15 afios de Edad por Sexo
Hasta 10 de Enero de 2014

Femenino % Masculino % Desconocidos % Total %

(4]
Poblacion | 90327 | 51 | 85804 | 48 | 2515 | 1 | 178646 | ———"
| 1Dosis | 45920 | 51 | 38956 | 45 [ e [ 26 | 87301 | 49 |
 2Dosis | 29209 | 32 | 22343 | 26 | 261 | 10 | 51813 | 29 |
| 3Dosis | 18119 | C20 )| 1282 [C15 y 14 [ 6 | 31085 [ 17 |
S— e’ S— e’

Total Poblacion con HPV de 11 a 18 afios de Edad por Sexo
Hasta 10 de Enero de 2014

Femenino Masculino Desconocido Total

% % %
| 1Dosis | 115286 | 51 | 89687 | 38 [ 1451 | 23 | 206424 | 44 |
| 3Dosis | 48130 | (C21 )| 26496 |C 11 )] 38 | 6 [ 75006 | 16 |

*Esta informacion fue obtenida del Registro de Inmunizacién de Puerto Rico (PRIR) en 01/10/2014 *



What have we learned from research
studies in Puerto Rico?



Population-based study of HPV infection among women in
the San Juan Metropolitan Area of Puerto Rico

m Study design and population:
m Cross-sectional study (2010-2013)

= Study sample 1s being identified through a complex
sampling design of households in the San Juan
Metropolitan Area (SJMA), composed of seven
municipalities, and includes non-institutionalized
women aged 16-64 years old residing in this area.

m N=566 women (response rate of 83.4%o).
Ortiz AP et al, 2014



Population-based study of HPV infection among women
In the SIMA of Puerto Rico

Figure 1. San Juan Metropolitan Area
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Instructions for self-collection

Instrucciones para el auto-examen anal del Virus de Papiloma Humano (VPH)

Cuel ulerisg (oo _

iarita ton ceplll fvagina)

Pally slgadonadc

. Relgjese ylavese [as manos.

. Pongase depie conlas piemas

. Humedezcs ls pateslgodonsdadal

- Coloque el palilo en la entrads del

shierssy igeramente flexionadas.
{en cucilas) o bien apoysndoun pie
n uns superficie sobre-glevads
{inodoro, bafiera o taburate).

palillo con agus estérl.

sno, y ejerciendoun pocode presion,
introduzcs la perte algodoneds porlo
menosuna (1) pulgada enelcanal
snal.

NG

. Suavemente rofe elpalllo aplicando

un poco de presionsobrelas paredes
delcanslanal, realizando un
movimiento en espiral durante
aproximadamente diez(10)
segundos.

— Saque elpalilo porcompleto.

. Entrégueleslenvaseals

Dastape 2lenvasequase ke entregd.
Tenga cuidado conelliquidoquehsy
dentro delenvese. Coloque el palilo
dentro delenvese conla parte
slgodoneds del palilo primero,
procurandoque no roce connada
slrededor. Rompael pslilo contrs el
borde delenvase (solamente tiene
que doblaro y se partird) paraque
£ste quede dentro delenvese y ciere
elmismo.

entrevistadora.

Referencia: Female Swab Specimen Collection Kit, DIGENE Corporation, Gaithersburg, MD

Ortiz AP et al, 2014

para el auto-

vaginal del Virus de Papiloma Humano (VPH)

o

. Felajgseylaveselaz manos.

. Pdngase depie conlas piemas

. Humedezca el capillo conagus

. Coloque elcepiloenla vagina als

abiertas y ligeramente flexionadss fen
cuclillas) o bien apoyandoun pie en
una superficie sobre-elevada
{inodoro, bafiers o taburete).

estél

wez que mantienelos labios dels
vulva abiertos. Trate decolocarel
cepilo directamente dentrode la
vagina sin que toquenada desus
genitales.

Varlla can sepllio (vaging]

I
Falifa algodonads:

 Inzerie el cepillo denbo de 18 vaging

. Saque elcepillo un poco (hastals

lo mas que pueds, sin soltarsu parte
inferior {como si fuers un tampdn).

mitad de |2 vagins aproximadaments)
yvuelvalo s introducirhasta el fondo.
Mueva el cepillo hacia arriba y
hacia abajo cinco(S)veces, trate de
apuntaralcuelo dela cénvix [cuelio
delitero, alfondodel la vagina).

_ Alllegaralcan, rote el cepillofres

(3)veces.

. Saque elcepillo por completo.

. Entrégueleclenvaszala

Destape el envaseque se e entragd.
Tengs cuidado coneliquidoque hay
dentro delenvase. Coloque el paiilo
dentro delenvase conel cepilo
primero, procurando queno rooecon
nada akrededor. Rompa el palillo
contra el borde delenvase
(solamente tiene quedoblario yse
partid) para que éste quededentra
delenvase y ciame &l mismo

entrevistadora.

Instrucciones para el auto-examen oral del Virus del Papiloma Humanao (VPH)

Wamos & pedite que hagaun enjusgue bucal conelenjusgsdor bucal “Scope™, yluego que escups el

bucalen vas2, con elobjetivode haceruns

prueba para identficarla presencia de un

wvirus que slgunas personas tienen en su boca lamado Virus del Pepiloma Humana (VPH).

Primero, enjuagars su boes con el enjuague bueal poreines (5) segundos y luege hard gérgaras por 5

ssgundos. Hars esto tres (3) vecas y luego escupird el

enjusgador bucsl en un envase. Yo (gl

entrevistadar) ke dejsre saber cudndo hacer cads uno de los pasos. ;Tiene preguntas?

1

2

Laveselas manos.

Enj subocacon o

10 mlde enjusgadorbucsl porcinco (5)
segundosy seguido hagagérgsras por
cinco (5) segundos adicionales. Repits
este proceso 3 veces, siguiendo |85 guiss,
de tiempo delentrevistador:

Enjusgue (5 segundos)
Gargars (5 segundos)
Enjusgue (5 segundos)
Gargars (5§ segundos)
Enjusgue (5 segundos)

Gargars (5 segundos)

. Escupa elenjuagedorbucslen elenvase

sin que se demsme porel borde del
misma.

. Cieme el envase inmediatamente

E eelenvase als

Referencia: DNA Collection Device, DIGENE Corporation, DIGENE Corporation, Gaithersburg, MD

*Encaxa de que I boc del padicpanie et inflads, s hasd o pocedimisnis con

agun e sal

Referencia: HPV Rinse (2008-2010), National Health and Nutrition Examination Survey (NHANE 5},

Center for Disease Control and Prevention, Alanta, GA




Weighted HPV Prevalence among women aged 16-64

years living in the SJMA of Puerto Rico
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Factors Associated to HPV Vaccine Awareness in a
Population-Based Sample of Women aged 16-64 in Puerto Rico

Romaguera J, Caballero-Varona D, Tortolero-Luna G,
Marrero E, Pérez CM, Palefsky J, Ortiz AP.

Figure 1. HPV Awareness and Vaccination (n=566)
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HPYV infection in Men



Prevalence of HPV infection among Men Attending
an STI Clinic in PR (n=205).
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Colon-Lopez V, Ortiz AP, Del Toro-Mejias L, Clatts MC, Palefsky JM. Epidemiology of anal HPV infection in high-risk men attending a sexually transmitted
infection clinic in Puerto Rico. PLoS One. 2014 Jan 6;9(1):e83209. doi: 10.1371/journal.pone.0083209. eCollection 2014.

Colon-Lépez V, Quifiones-Avila V, Del Toro-Mejias LM, Reyes K, Rivera ME, Nieves K, Sanchez-Vazquez MM, Martinez-Ferrer M, Ortiz AP._ Oral HPV
infection in a clinic-based sample of Hispanic men. BMC Oral Health. 2014 Jan 24;14:7. doi: 10.1186/1472-6831-14-7.

Colon-Lépez V; Ortiz AP; Del Toro-Mejias L; Garcia H; Clatts MC; Tortolero G and Palefsky JM. Prevalence and Correlates of Penile HPV infection in a clinic-
based sample of Hispanic Men. To be submitted to the Journal of Lower Genital Track Disease.



http://www.ncbi.nlm.nih.gov/pubmed?term=Col%C3%B3n-L%C3%B3pez%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24400071
http://www.ncbi.nlm.nih.gov/pubmed?term=Ortiz%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=24400071
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Toro-Mej%C3%ADas%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24400071
http://www.ncbi.nlm.nih.gov/pubmed?term=Clatts%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24400071
http://www.ncbi.nlm.nih.gov/pubmed?term=Palefsky%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=24400071

Projecting the Potential Public Health Impact of a
Quadrivalent HPV Vaccine in Puerto Rico

Source: Ortiz AP, Ortiz-Ortiz K, Pillsbury M, Kothari S, Rios M, Laborde J, 2013.



Methods: Model Description

The analysis was performed from a health care perspective.

A previously published transmission dynamic modell’-*"! for
HPYV types 6,11, 16, 18 was adapted to Puerto Rico.

m The model is an age-structured mathematical model that
incorporates:

®= Demographic model describing birth, aging, and death.
m Behavioral model describing sexual mixing patterns.

= HPV infection and disease models describing transmission
and disease occurrence.

m The model captured direct protective effects of vaccination and
indirect effects (herd immunity).

1.Impact of vaccinating boys and men against HPV in the United States. Elbasha EH, Dasbach EJ, Vaccine 2010 Oct
4,28(42):6858-67

2.A multi-type HPV transmission model. Elbasha EH, Dasbach EJ, Insinga RP, Bull Math Biol. 2008 Nov;70(8):2126-76.

3.Model for assessing human papillomavirus vaccination strategies. Elbasha EH, Dasbach EJ, Insinga RP, Emerg Infect Dis.
2007 Jan;13(1):28-41



Vaccination Strategy

Ages Vaccinated Female Uptake Male Uptake
11-18 16% and 75% 16% and 75%

* Assumes administration of all three doses

* Vaccination strategy of girls and boys 11-18 years of age
compared to no vaccination strategy.

* |ncluded all HPV related outcomes in women and men.

* Incidence of Cancer and neoplasia: cervical, vaginal, vulvar,
anal, penile, head and neck, CIN, VAIN

* Incidence of 6,11 diseases: genital warts, Respiratory
Papillomatosis (RRP)

* Cancer related mortality
* RRP related mortality



Estimated HPV 16/18-Related Incidence of Anal
Cancer Among Males Over an 100 Year Period
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Puerto Rico screening only strategy
Puerto Rico vaccination strategy females+males 11-18 years - 16% uptake
Puerto Rico vaccination strategy females+males 11-18 years - 75% uptake




Estimated HPV 16/18-Related Anal Cancer
Deaths Among Males Over an 100 Year Period
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Conclusions

m Anal HPV infection i1s common in our population

m HPV vaccination is important for anal cancer prevention
efforts, sate and should be promoted

m [uture population-based studies are warranted to further
understand disease burden and the impact of vaccination
m Multidisciplinary collaborative approaches should be used for
the prevention and control of anal cancer in PR in PR
= Epidemiologic research
= Clinical trials
m Patient and provider education
m Clinical/System Interventions

= Policy



Resources



HPV vaccines

m  Puerto Rico Cancer Control Coalition: Omayra Salgado: osalgado@cccupr.org
m Programa de Vacunacion, Departamento de Salud: 787-765-2929 ext. 3338, 3336

YPH

-~ UNFORINIATE
hitp://woaw.csc.gav/bav/

éCémo obtener la vacuna para el
Virus del Papiloma Humano (VPH)?

La siguiente informacién es una guia, que esperamos le sea Util para
identificar una clinica de vacunacién o proveedor, donde pueda
obtener fa vacuna contra elVPH para su(s) hija(s), hijo(s) o usted.

NINAS,NINOS Y JOVENES DE 1 1-18ANOS:
» Si su plan médico es El Ptan del Gobierno de PR (Mi Salud) o

NO tiene plan médico.

o Si tiene Mi Salud, el Deparamento de Salud provee las vacunas libre
de costo, solo se cobra un costo por administracién de la vacuna de
$10.00. Para mis informacion, llame al Programa de Vacunacién al
(787)765-2929 ext. 3338, 3336 6 3337 o acceda a la siguiente
direccién electrénica:

o Si no tiene plan médico, La Red de Centros de Salud Primaria 330 de
Puerto Rico administran las vacunas libre de costo. La administracion
de la vacuna tendri un costo de $10 por cada dosis. Para mis
informacién acceda a la siguiente direccion electrénica:

« Si su plan médico es privado
o Verifique si su plan médico cubre la vacuna contra elVPH (Gardasil®
ylo Cervarix®) y solicite informacién sobre proveedores que tengan
la vacuna disponible en suarea.
© St su plan médico privado cubre la vacuna, camuniquese con su
pediatra o ginecdlogo y pregunte si tiene disponible la vacuna det
VPH.

o Los Centros de Salud Esteban Calderén, administran la vacuna a
aquellos pacientes que su plan médico cubre el costo de la vacuna.
Existen 5 centros en toda la ista: Arecibo (tel. 787-817-1245),
Bayamén (tel. 787-787-5151 ext. 2397), Ponce (787-843-3260
ext. 273 & 246), Mayagiiez (tel. 787-833-3085) y Las Piedras
(787-733-8969).

= Si su plan médico privado no cubrela vacuna

o Llame a servicio al cliente de su plan médico y solicite la
certificacién de cublerta de la vacuna d

o Acuda a las clinicas de vacunacién de La Red de Centros de
Salud Primaria 330 de Puerto Rico con la certificacion de
cublerta para la vacuna contra el VPH. Estos centros
administran la vacuna a los pacientes por un cargo de $10
por cada dosis. Para mis informacién o para identificar un S EE Coaliclén para el
centro cerca de usted llame al (787)- 758-3411 al |} Control de Céncer
Programa de Servicios Clinicos o acceda la siguiente B de Puerto Rico
direccion electrénica: PROGRAMA OF CONTROR COMPXSIVD DL EANCIR

www.controldecancerpr.org

ROFESIONAL DE LA SALUD
DBRE LA VACUNA CONTRA ELVPH

Juupz//.vyy.cdc [

La siguiente informacién es una guia, que esperamos le sea (til para
identificar una clinica de vacunacién o proveedor, donde pueda
obtener la vacuna contra elVPH para su(s) hija(s), hijo(s) o usted.

+Si su pian médico es El Plan de! Gobierno de PR o
no tiene plan médico:
olos Centros de Salud Esteban Calderén, administran la
vacuna,a un costo establecido,a aquellos jévenes mayores
de 18 afios que su plan médico no cubre el costo de la
vacuna o no poseen plan médico. Existen 5 centros en
toda la isla: Arecibo (tel. 787-817-6772), Bayamodn
(tel. 787-787-5151 ext. 2397), Ponce (787-842-8881),
Mayagiiez (tel. 787-833-3085) y Las Piedras
(787-733-2196).
oIndustria Farmacéutica — existen programas por parte de
las farmacéuticas que ofrecen las vacunas libre de costos,
consulte a sumédico acerca de estos programas.
*Sisu plan médico es privado:
o Verifique con su seguro médico si le cubre la vacuna
contra elVPH (Gardasil® o Cervarix®).
oSi su plan médico privado cubre la vacuna, comuniquese
con su médico y pregunte si tiene disponible la vacuna
delVPH o si la puede referir a un médico que la tenga
disponible.
oLos Centros de Salud Esteban Calderén, administran goahclon para el
la vacuna, a jovenes mayores de |8 afios. Existen 5 d:vg‘r‘::'&eﬁgcer E%’
centros en toda la isla: Arecibo (tel. 787-817-6772), PROBRANA OF CONOL COMPRENSIVG OF CANCER
Bayamon (tel. 787-787-5151 exc. 2397), Ponce cont
(787-842-8881), Mayagiiez (tel. 787-833-3085) y
Las Piedras (787-733-2196).
«Si su plan médico privado no cubre la vacuna:
o Existen programas por parte de las farmacéuticas
que ofrecen las vacunas libre de costos, consulte
a sumédico a cerca de estos programas.

CONSULTE CON SU MEDICO O PROFESIONAL DE LA SALUD
PARA OBTENER MAS INFORMACION SOBRE LA VACUNA CONTRA ELVPH




Anal cancer

Contacto: Leticia Roman
787-772-8300 ext 1208

éExiste alguna prueba para l . . d

detectar el cancer anal? Pruebas de Deteccién Asociacién de Salud @

/A UnaNce llos trbskns daldetaccion Temprana para Cancer Anal Primaria de Puerto Rico eticia.roman upr'e u
Clinica de Enfermedades Infecciosas 787-758-3411

médico palpa el interior del recto para Reparto Metropolitano

temprana para céancer anal es el
tompran pora concer ancl os ol NI .

; Instituto Nacional de Cancer

detectar si hay alguna anomalia. Centro Médico de Puerto Rico p
Ave. Américo Miranda www.cancer.gov/espanol
v Otra prueba es el pap anal. El pap 787-679-4330/787-758-7910

St T e o Bonllelfn. prs =l Corirsl e
realizado en mujeres. Expertos han Centro para el Control y 53::;7;:;:;27;‘;&':;0[9
recomendado que hombres Prevencién de Enfermedades
homosexuales, bisexuales y VIH (CDC por sus siglas en inglés)
positivo se realicen °"U°|'"°"'F un www.cdc.gov/spanish/inmunizacion/index.html  Coalicién de Vacunacién de PR
pap anal, dado que son poblaciones www.cdc.gov/msmhealth/ VOCES
de alto riesgo para desarrollar cancer www.cde.gov/hpv/ WWW.VOCespr.org

anal. Esta prueba es importante
porque en ocasiones estas lesiones
ueden no ser palpables en el examen "
dpigirul el Ll Departamento de Salud de Puerto Rico

www.salud.gov.pr/Programas/ProgramaVacunacion/Pages/Vacunacionparaadolescentesyadultos.aspx

Un hallazgo anormal en las pruebas de
d i pi debe ser ido a
un examen mas completo que incluya una
biopsia, para poder descartar la presencia
de cancer anal.

© VIRUS DE PAPILOMA HUMANO
Y CANCER ANAL

iHombre protege tu salud! tistey yo o rlesge? &Cudles son lus vacunas
Aquellos que practican el sexo anal sin proteccién estan en mayor riesgo de infectarse con contra el VPH?
&Qué es el Virus del Papiloma Humano? VPHy desarrollar cancer anal. Otros factores de riesgo son: tener multiples parejas sexuales
El Virus del Papiloma Humano (VPH) es el virus de transmision sexual mas comon a nivel masculinas, fumar, y tener el sistema inmunolégico débil, como por ejemplo ser VIH positivo. Existen dos vacunas para prevenir la

infeccién con ciertos tipos de VPH, estas

mundial. El mismo puede ocasionar verrugas genitales y cancer tanto en hombres como en 7 Sy
son: Gardasil®y Cervarix®.

mujeres. En los hombres, esta infeccion esta asociada al desarrollo de cancer oral, de pene y éQué es cancer anal?
ano. En el caso de hombres que tienen relaciones sexuales con hombres, el 98 % de los casos

; : : El cancer anal es un tipo de cancer poco comun que afecta v Gardasil® es_"’ re°°me"d°d°A para
de cancer de ano estén asociados a la infeccién por VPH. los tejidos que rodean la abertura del ano. ~ - hombres y mujeres de 11 a 26 anos de

edad. La misma protege contra los
éComo se contagia el VPH? . subtipos que causan céncer cervical,
éCuales son los sintomas del cancer anal? verrugas genitales, cancer de ano, de

El VPH se transmite por contacto de piel a piel durante las relaciones sexuales 4
vulvay de vagina.

(sexo oral, vaginal o anal), con alguien que estd infectado con el VPH. Muchas veces este tipo de cancer no presenta sintomas. En

aquellos casos que si presenten sintomas, los més comunes

incluyen dolor, presién o picazén en el area del ano, asi

& = como enrojecimiento, inflamacién y malestar anal

Sabias que estadisticas indican que... frecuente. Las personas también pueden presentar una

ha habido un aumento en el numero de casos nuevos masa cerca del ano, sangrado o secreciones anales, asi
como cambios en sus habitos de evacuacion.

v Cervarix® estd recomendada sélo para
mujeres entre 11 a 25 afos de edad. La
misma protege contra los subtipos del
virus que causan cdncer cervical, de

vulvay de vagina en las mujeres.
de VIH entre hombres que tienen sexo con hombres.

estar infectado con VIH es un factor de riesgo para la C L , EVAcﬁNATE!

infeccién con el VPH.

un hombre que tiene sexo con hombres y es VIH

positivo tiene mayor probabilidad de ser di icad

con cancer anal.

un hombre que tiene SIDA tiene mayor probabilidad de

ser diagnosticado con cancer anal.




Clinical Trials on AIDS Malignancies:
The ANCHOR Study

¢ESTA RECIBIENDO TU TRASERO
SUFICIENTE ATENCION?

https://www.dropbox.com/s/upu
5fmucvtao7pc/FRS_UCSF_SP
ANISH_FINAL_101314.mov~?dI

=0



YOU ARE THE KEY TO

CANCER PREVENTION

cdc.gov/vaccines/teens

PreteenVaccines@cdc.gov
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