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Human Papillomavirus (HPV)

 HPV is a double-stranded DNA virus that replicates in the nucleus of squamous 

epithelial cells
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HPV

 HPV are a group of more than 100 viruses. 

 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. 

 Low-risk types associated with genital warts include 

types HPV–6 and HPV–11. 

(Muñoz, 2003; Parkin, 2006)



***80% of sexually active persons infected at some point



• Over 30 types can be passed from one person to another through sexual contact.



HPV and cancer

 5.2% of world-wide cancer incidence HPV related

 Associated to cancer of the cervix, anus, vulva and vagina, penis,

mouth, and oro-pharynx.

 Current estimates of the population attributable fraction in the US

are very high (MMWR, 2012):

 96% for cervical

 93% for anal

 51% for vulvar

 64% for vaginal

 36% for penile

 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

Chesson H et al. Vaccine 2012;30: 6016-19

RRP: recurrent respiratory papillomatosis

*Cervical cancer screening costs: ~ 80% routine screening, ~20% follow-up

**RRP costs: ~ 70% juvenile-onset, ~ 30% adult-onset



HPV Cycle
 The first genes to be expressed are 

E6 and E7

 involved in cell transformation 
and precancerous changes

 E6 binds to and inhibits p53, 
which supresses the cell cycle in 
the event of DNA damage and 
also triggers apoptosis 

 E6 also activates cellular 
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. 

The virus infects the basal layer 

of the epithelium via minor 

abrasions in the skin. It enters 

the cell, uncoats and delivers its 

DNA to the cell's nucleus. 

Humberto Guiot, 2013



HPV Cycle

 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 L2, 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.

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 

Humberto Guiot, 2013



Anal Disease



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. 

Humberto Guiot, 2013



Symptoms of Anal Cancer

 No symptoms at all in many cases

 Anal bleeding*
 most common symptom

 Anal discomfort, pressure or pain

 Anal pruritus, inflammation or irritation

 Anal secretions

 Anal mass or growth

 Changes in bowel movements or habits

***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

 Infection with HPV1

 Age >50

 Anal intercourse/MSM

 Increased number of sexual 

partners

 Increased exposure to HPV

 Smoking

 Cancer elsewhere

 Anal fistula

 Immunosuppression or HIV

 Patients with HIV:  40 times 

more probability

 Gender

 Women>Men

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

de junio de 2012 



Perianal Disease

External Anal Disease External Anus:  Condyloma Perianal Carcinoma
Well differentiated, 

invasive squamous cell 

carcinoma. 

AWE lesions in perianus

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.

AIN 3

AIN 1



Well-differentiated invasive carcinoma

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



Perianal Disease

Physically and emotionally deformant

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

Warts Condyloma



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.1,2

1. Anal Cancer Prevention and Screening. The University of Texas MD Anderson Cancer Center Web site. 

http://www.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

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
 Two licensed vaccines  (safe and effective)

 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)

 a bivalent vaccine (HPV2) for the prevention of cervical 

cancers in females.

 Vaccines most effective when given before exposure to HPV 

through sexual contact.

 Administered intramuscularly. 



HPV Vaccine

Quadrivalent/HPV4
(Gardasil)

Name
Bivalent/HPV2

(Cervarix)

Merck Manufacturer GlaxoSmithKline

6, 11, 16, 18 Types 16, 18 

Females: Anal, cervical, 

vaginal and vulvar precancer 

and cancer; Genital warts 

Males: Anal precancer and 

cancer; Genital warts 

Indications

Females: Cervical precancer 

and cancer

Males: Not approved for use in 

males

Pregnancy

Hypersensitivity to yeast
Contraindications

Pregnancy

Hypersensitivity to latex (latex 

only contained in pre-filled 

syringes, not single-dose vials)

3 dose series: 0, 2, 6 months Schedule (IM) 3 dose series: 0, 1, 6 months



http://www.cdc.gov/vaccines/recs/schedules/downloads/child/2010/10_7-18yrs-schedule-pss.pdf

The Recommended Immunization Schedules for Persons Aged 0 through 18 Years 

are approved by the Advisory Committee on Immunization Practices 
(http://www.cdc.gov/vaccines/recs/acip), the American Academy of Pediatrics (http://www.aap.org), and the 

American Academy of Family Physicians (http://www.aafp.org).





The President's Cancer Panel, 2014

*<7% of boys 

13- to 17-year-old

*Healthy People 2020 Goal:

80% of  13- to 15-year-old girls fully vaccinated.



The President's Cancer Panel, 2014



The President's Cancer Panel Annual Report, 2014



Accelerating HPV Vaccine 

Uptake

 Goal 1: Reduce missed opportunities to 

recommend and administer HPV vaccines

 Goal 2: Increase parents’, caregivers’ and 

adolescents’ acceptance of HPV vaccines

 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 mutually exclusive.

** Did not know much about HPV or HPV vaccine.



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

Remind parents that                                                         
HPV 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

General Tips



Anal Cancer in the US

 It was estimated that during the year 2012, 
6,230 patients were diagnosed with anal 
cancer in the USA.1

 From 1975 to 2009 there has been a 
significant increment in the incidence of 
anal cancer 1

 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

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.

Percent 

Surviving

5 Years: 

65.5%



5-Year Relative Survival in the US

SEER 18 2004-2010, All Races, Both Sexes by SEER Summary Stage 2000



Anal Cancer in the US
Age-adjusted Incidence Rate of Primary, Malignant Anal 

Cancer by Gender and Year of Diagnosis

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*

Prostate                   40.2

Colon and  Rectum  13.4

Lung and Bronchus  6.4

Urinary Bladder 4.1

Oral Cavity and Pharynx 4.0

Non-Hodgkin Lymphoma 3.4

Stomach 2.9

Liver and Intrahepatic Bile 2.8

Kidney and Renal Pelvis 2.1

Leukemia 2.1

Other Locations 18.4

Breast 30.6

Colon and  Rectum 14.0

Thyroid 8.1

Corpus and Uterus 7.1

Lung and Bronchus 4.2

Non-Hodgkin Lymphoma 3.8

Cervix Uteri 3.7

Stomach 2.6

Ovary 2.6

Leukemia 1.9

Other Locations 21.3

Males (N=32,714) Females (N=27,935)% %

*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)



Boletín: Gonzalez VC, Moreno CA, Rivera AI, Sánchez CT, Guiot HM, Pérez N, Colón-López V, Ortiz-Ortiz K, Ortiz 

AP. (2012). Cáncer de Ano. Registro Central de Cáncer, Centro Comprensivo de Cáncer Universidad de 

Puerto Rico. Vol 4(Num 4).



Anal Cancer Trends in Puerto Rico

Ortiz AP, Ortiz-Ortiz KJ, Traverso-Ortiz M, Ríos MY, Colón-López 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

Ortiz et al, Prev Chronic Disease, 2014. 

*Those diagnosed with a non-HPV–related cancer have 2-fold higher risk of death 

than those with no cancer. 



Colon-Lopez V1, Ortiz AP, Soto-Salgado M, Torres-Cintrón M, Perez N, 

Mercado-Acosta JJ, Guiot HM, Suarez E. Survival 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

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

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

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

 The risk of anal cancer is higher in PHLA than in the general 

population (1985-2005) (Ortiz, 2014). 

 Men: SIR = 86.8; 95% CI, 51.5–137.2

 Women: SIR = 52.8; 95% CI, 10.9–154.3



*Healthy People 2020 Goal:

80% of 13- to 15-year-old girls fully vaccinated.

HPV Vaccine Coverage in Puerto Rico



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

 Study design and population:  

 Cross-sectional study (2010-2013)

 Study sample is 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. 

 N=566 women (response rate of 83.4%). 

Ortiz AP et al, 2014



Population-based study of HPV infection among women 

in the SJMA of Puerto Rico

Figure 1.  San Juan Metropolitan Area                    

Figure 2. Sampling scheme

Ortiz AP et al, 2014



Instructions for self-collection 

Ortiz AP et al, 2014



Weighted HPV Prevalence among women aged 16-64 

years living in the SJMA of Puerto Rico

Ortiz AP et al, 2014



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.

J Romaguera et al, 2014



HPV infection in Men



Colón-López V, Ortiz AP, Del Toro-Mejías 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-López V, Quiñones-Avila V, Del Toro-Mejías LM, Reyes K, Rivera ME, Nieves K, Sánchez-Vazquez MM, Martínez-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-López V; Ortiz AP; Del Toro-Mejías L; García 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. 

Prevalence of HPV infection  among Men Attending 

an STI Clinic in PR (n=205). 

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 model[1,2,3] for 
HPV types 6,11, 16, 18 was adapted to Puerto Rico.

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

 Demographic model describing birth, aging, and death.

 Behavioral model describing sexual mixing patterns.

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

 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



Ages Vaccinated Female Uptake Male Uptake

11-18 16% and 75% 16% and 75%

*Assumes administration of all three doses

Vaccination Strategy

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

• Included 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 



Estimated HPV 16/18-Related Anal Cancer 

Deaths Among Males Over an 100 Year Period 



Conclusions

 Anal HPV infection is common in our population

 HPV vaccination is important for anal cancer prevention 

efforts, safe and should be promoted

 Future population-based studies are warranted to further 

understand disease burden and the impact of vaccination

 Multidisciplinary collaborative approaches should be used for 

the prevention and control of anal cancer in PR in PR

 Epidemiologic research

 Clinical trials 

 Patient and provider education

 Clinical/System Interventions 

 Policy



Resources



HPV vaccines
 Puerto Rico Cancer Control Coalition: Omayra Salgado: osalgado@cccupr.org

 Programa de Vacunación, Departamento de Salud: 787-765-2929 ext. 3338, 3336



Contacto: Leticia Roman

787-772-8300 ext 1208

leticia.roman@upr.edu

Anal cancer 



Clinical Trials on AIDS Malignancies: 

The ANCHOR Study

References: ANCHOR Study

https://www.dropbox.com/s/upu

5fmucvtao7pc/FRS_UCSF_SP

ANISH_FINAL_101314.mov?dl

=0



For more information, 

including free resources for yourself 

and your patients, visit: 

cdc.gov/vaccines/teens

Email questions or comments to         

CDC Vaccines for Preteens and Teens:

PreteenVaccines@cdc.gov
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