Provincial Prevalence Rates 2009
(15-49) years

KwaZulu-Natal 25.0%

Mpumalanga 21.8%

Free State 19.5%

North West 19.2%

Eastern Cape 18.5% 17.8% National
Gauteng 16.6% g

Limpopo 13.8%

Northern Cape 9.3%

Western Cape 6.2%



Provincial Prevalence Rates 2010
(15-49) years

KwaZulu-Natal 249 %

Mpumalanga 21.7%

Free State 19.7%

North West 19.1%

Eastern Cape 18.5% 17.9% National
Gauteng 16.9% g

Limpopo 14%

Northern Cape 8.9%

Western Cape 6.2%



Provincial Prevalence Rates 2009 &2010

(15-49) years

KwaZulu-Natal

Mpumalanga
Free State
North West

Eastern Cape

Gauteng
Limpopo
Northern Cape
Western Cape

25.0 %

21.8%
19.5%
19.2%

18.5%
17.8%

16.6%

13.8%
9.3%
6.2%

National

24.9 % -

21.7% -
19.7% +
19.1% -

18.5%
17.9% National +

16.9% +
14% +
8.9% -
6.2%



Cervical Cancer Prevention

Primary prevention
* Vaccines

e (Education to reduce high-risk
sexual behavior)

e (Promotion of condoms)

Secondary prevention

e |dentify and treat
precancerous lesions before

Cops and Rubbers they progress to cervical
Bangkok, Thailand cancer
e I|dentify and treat early cancer
while the chance of cure is
still good (prevents cervical
cancer death
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The tragedy of cervical cancer is that it is a totally preventable disease.  Primary prevention measures include: education to reduce high-risk sexual behavior and efforts to reduce or avoid exposure to HPV and other STDs such as by the use of condoms. Condom use, however, is not totally protective in preventing HPV infection as it is for other STDs.  Secondary prevention measures include treatment of precancerous lesions before they progress to cervical cancer.  This, however, implies that a screening test, such as cervical cytology (Pap smears) is available. Unfortunately, in many countries, the Pap test is not universally or even widely available.



Continuum of Care for Cervical Cancer

Contro
Viral persistence
and
rogression
Normal *Hw-inﬁected &—} Precancerous
cervix ofmmm cervix €------  |lesion _ﬁ Cancer
Clearance Regression Invasion
HPV
Precancer Cancer
| i L |
15 years 30 years 45 years
Vaccination Screening and Cancer
treatment treatment

. Source: WHO 2006



Detecting Precancer Lesions

ch o Conventional HPV Visual inspection tests
aracteristics

cytology DNA tests VIA VILI
Sensitivity 47-62% 66-100% 67-79% 78-98%
Specificity 60-95% 62-96% 49-86% 73-91%
for high-grade
lesions and Assessed over the Assessed over Assessed over Assessed by IARC

the last decade in
many settings in

the last decade in
many settings in

invasive cancer last50years in a

wide range of

Comments settings in developed developed and developing
and developing relatively few in countries
countries developing

countries

over the last four
years in Indiaand 3
countries in Africa.
Need further
evaluation for
reproducibility

Number of visits

Can be used in single-visit or
‘'see and treat' approach
where outpatient treatment is
available

required for
screening and
treatment

2 Oor more visits 2 or more visits




What is VIA?

Naked eye inspection of cervix to detect white
lesions after applying dilute (3-5%) acetic acid.
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What is VIA?  VIA is looking at the cervix to detect abnormalities after applying a dilute solution of acetic acid which creates a reaction in abnormal tissue, turning it visibly (aceto) white. Normal or mature squamous cells and glandular cells do not react this way.


Cervical Cancer Prevention
Programs

e THAILAND * GHANA
e PHILIPPINES * MALAWI
e INDONESIA e NORTHWEST

PROVINCE/SOUT
H AFRICA




Potential Integration Models

VIA and Cryotherapy

"~ FP services
~ Antenatal Care Clinic

~ Postpartum/Well Baby |
Clinic |

e Health Center
Screening Services

Referral from VCT

. VCT and VIA Clinics,
° HAART SerV|Ce Chilomoni HC Malawi

— On site
— Referral
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Estimated World Burden of HPV-Related Diagnoses Focus on

Cervical Disease and Genital Warts
Cervical Cancer: 0.5 million cases/yearl

High-grade precancerous lesions:
10 million2

Low-grade cervical lesions:
30 million2

Genital warts:
30 million3

HPV infection:
660 millionl

1. World Health Organization, Geneva, Switzerland: World Health Organization; 2005:1-38. 2. World
Health Organization. Geneva, Switzerland: World Health Organization; 1999:1-22. 3. World Health
Organization. WHO Office of Information. WHO Features. 1990;152:1-6.
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	Key Points

	HPV infection is very common, but, in the majority of cases, has no clinical significance. Of all HPV-related conditions, cervical cancer is the most serious manifestation of the virus. However, most HPV-related morbidity is associated with cervical dysplasia or genital warts. 

	Cervical dysplasia is caused by both oncogenic and non-oncogenic types, and genital warts by non-oncogenic types.

	Background
	According to estimates from the World Health Organization (WHO), worldwide annual incidence of HPV infection is 660 million1 with low- and high-grade dysplasia being 30 million, and 10 million cases, respectively.2 The WHO estimates that 30 million cases of genital warts occur every year.3

	The largest number of cases of cervical HPV infection have no detectable cytologic abnormalities, and many of these are self-limited. However, an important subset will subsequently become associated with disease.2

	HPV infection with oncogenic types, notably types 16 and 18, is associated with both low-grade and high-grade cervical lesions. HPV infection with these types can lead to cervical cancer.4 

	Nononcogenic HPV types, notably types 6 and 11, are associated with low-grade cervical lesions and with anogenital warts.4,5 In a study by Gissmann and colleagues (N=63), HPV 6 and 11 DNA was detected in >90% of anogenital warts.6 

	References
	1. World Health Organization. Report of the Consultation on Human Papillomavirus Vaccines. Geneva, Switzerland: World Health Organization; 2005:1–38.
	2. World Health Organization. The current status of development of prophylactic vaccines against human papillomavirus infection. Report of a technical meeting, 16–18 February 1999. Geneva, Switzerland: World Health Organization; 1999:1–22.
	3. World Health Organization. Sexually transmitted infections increasing–250 million new infections annually. WHO Office of Information. WHO Features. 1990;152:1–6.
	4. Burd EM. Human papillomavirus and cervical cancer. Clin Microbiol Rev. 2003;16:1–17. 
	5. Wiley DJ, Douglas J, Beutner K, et al. External genital warts: diagnosis, treatment, and prevention. Clin Infect Dis. 2002;35(suppl 2):S210–S224.
	6. Gissmann L, Wolnik L, Ikenberg H, Koldovsky U, Schnurch HG, zur Hausen H. Human papillomavirus types 6 and 11 DNA sequences in genital and laryngeal papillomas and in some cervical cancers. Proc Natl Acad Sci USA. 1983;80:560–563.




Global HPV Prevalence in Females:
JARC* Population-Based Surveys
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HPV infection is common. Population-based HPV prevalence rates can vary according to location.

Background
Data from several population-based studies show that the prevalence rate of HPV differs widely from country to country and also from city to city within countries. For example, the population-based HPV prevalence rate for the urban area of Barcelona, Spain, was 3% (973 women, aged 14–75 years)1 compared with a rate of 14% for Santiago, Chile (1,038 women, aged 15–69 years),2 and 14.8% for Bogotá, Colombia (1,859 women, aged 13–85 years).3 In Thailand, HPV prevalence rates varied from 9.1% for Lampang (1,035 women, aged 15–≥65 years) to a lower 3.9% for Songkla (706 women, aged 15–≥65 years)4; whereas in Vietnam, rates for Ho Chi Minh City (922 women, aged 15–69) and Hanoi (994 women, aged 15–69) were 10.9% and 2%, respectively.5

References
1. de Sanjosé S, Almirall R, Lloveras B, et al. Cervical human papillomavirus infection in the female population in Barcelona, Spain. Sex Transm Dis. 2003;30:788–793.
2. Ferreccio C, Prado RB, Luzoro AV, et al. Population-based prevalence and age distribution of human papillomavirus among women in Santiago, Chile. Cancer Epidemiol Biomarkers Prev. 2004;13:2271–2276. 
3. Molano M, Posso H, Weiderpass E, et al. Prevalence and determinants of HPV infection among Colombian women with normal cytology. Br J Cancer. 2002;87:324–333. 
4. Sukvirach S, Smith JS, Tunsakul S, et al. Population-based human papillomavirus prevalence in Lampang and Songkla, Thailand. J Infect Dis. 2003;187:1246–1256. 
5. Anh PT, Hieu NT, Herrero R, et al. Human papillomavirus infection among women in South and North Vietnam. Int J Cancer. 2003;104:213–220.



Cumulative Risk of Any HPV Infection
by Age in Women*:!

Cumulative Risk of HPV Infection (%)

Years
*In a cohort of Colombian women
1. Adapted from Mufioz N, Méndez F, Posso H, et al. J Infect Dis. 2004;190:2077—-2087. Reprinted
with permission from The University of Chicago Press. Copyright © 2004 by the Infectious Diseases
Society of America. All rights reserved.


Presenter
Presentation Notes
Key Point

The highest risk of HPV infection occurs in adolescents 15–19 years of age, but the risk of infection remains throughout life. 

Background
In this study, a cohort of 1610 HPV-negative Colombian women 15–85 years of age with normal cytologic results at baseline was monitored every 6 months for an average of 
4.1 years. Information on risk factors and cervical samples for cytologic testing and HPV DNA detection and typing were obtained at each visit.1 

This slide shows the cumulative risk of acquiring an infection with any HPV type grouped according to age. For any HPV infection, the highest five-year cumulative risk (42.5%) was observed among women 15–19 years of age; incidence thereafter decreased monotonically with age, but the lowest level (in women 45 years of age and older) was still 12.4%.1


Reference
1. Muñoz N, Méndez F, Posso H, et al. Incidence, duration, and determinants of cervical human papillomavirus infection in a cohort of Colombian women with normal cytological results. J Infect Dis. 2004;190:2077–2087.


Prevalence of Cervical SIL and
Cancer by Age*!

6.0%

5.0%

4.0%

3.0%

Prevalence of
Cervical Neoplasia (%)

2.0%

1.0%

0.0%

<25 25-34 35-44 45-54 55-64 E‘SS

Age (Years)

*Study conducted in rural Costa Rica (N=9175)

1. Herrero R, Hildesheim A, Bratti C, et al. Population-based study of human papillomavirus infection
and cervical neoplasia in rural Costa Rica. J Natl Cancer Inst. 2000;92:464—-474.

Adapted with permission from Oxford University Press.
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The prevalence of LSIL is high in women under 25 years of age and declines with increasing age, whereas the prevalence of HSIL peaks in women 25–34 years of age and again in women 65 years of age or older. Cervical cancer is most prevalent in women 45–54 years of age.

Background
In this population-based study of 9175 women in rural Costa Rica, Herrero and colleagues1 evaluated the prevalence of LSIL, HSIL, and cervical cancer in women ≥18 years of age (median, 37 years; range 18–94 years). This population has a high incidence of invasive cervical cancer (average annual incidence rate in past 10 years was 33 cases per 100,000, adjusted for the age distribution of the world population).1

As shown in this slide, the prevalence of LSIL (n=189) decreased consistently with age (median age of women with LSIL: 29 years), whereas the prevalence of HSIL (n=128) peaked first around 30 years of age and again at ≥65 years of age (median age of women with HSIL: 34 years). The prevalence of cervical cancer (n=40) was greatest in women  45–54 years of age.1 

Reference
1. Herrero R, Hildesheim A, Bratti C, et al. Population-based study of human papillomavirus infection and cervical neoplasia in rural Costa Rica. J Natl Cancer Inst. 2000;92:464–474.


Rate per 1000,000

Genital Warts:
A Disease of Young People?

Male Female
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200 >45200
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*Diagnoses made in GUM clinics.

1. Adapted from CDR Weekly Online. 2006;16(48):1—4. Available at

http://www.hpa.org.uk/cdr/archives/2006/cdr4806.pdf. Accessed March 29, 2007.
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The highest rates of anogenital warts in the United Kingdom have been observed in males 20 to 24 years of age and females 16 to 19 years of age and 20 to 24 years of age.

Background
As shown in this graph, the rates of diagnoses of genital warts were highest in adolescents and young adults in the United Kingdom between 1996 and 2005.The highest rates of anogenital warts have been found in males 20 to 24 years of age (774 per 100,000) and females 16 to 19 years of age and 20 to 24 years of age (730 and 676/100,000) respectively in 2005.1  Over the past decade, the greatest increase (66% from 167 to 277/100,000) in the incidence of anogenital warts has been observed in males in the 16- to 19-year age group.1

Reference
1. Trends in anogenital warts and anogenital herpes simplex virus infection in the United Kingdom: 1996 to 2005. CDR Weekly Online. 2006;16(48):1–4. Available at http://www.hpa.org.uk/cdr/archives/2006/cdr4806.pdf. Accessed March 29, 2007.




Prevalence of HPV Infection in Young Men

Study Author, Year

Age Range
(Years)

HPV
Prevalence (%)

*Number includes all patients included in the study (18—70 years of age).

**Conducted at a sexually transmitted disease clinic

1. Kjaer SK, Munk C, Winther JF, Jorgensen HO, Meijer CJ, van den Brule AJ. Cancer Epidemiol Biomarkers Prev.
2005;14:1528-1533. 2. Baldwin SB, Wallace DR, Papenfuss MR, Abrahamsen M, Vaught LC, Giuliano AR. Sex Transm
Dis. 2004;31:601-607. 3. Weaver BA, Feng Q, Holmes KK, et al. J Infect Dis. 2004;189:677—685. 4. Svare El, Kjaer
SK, Worm AM, @sterlind A, Meijer CJ, van den Brule AJ. Sex Transm Infect. 2002;78:215-218. 5. Kataoka A, Claesson
U, Hansson BG, Eriksson M, Lindh E. J Med Virol. 1991;33:159-164. 6. Shin HR, Franceschi S, Vaccarella S, et al. J

Infect Dis. 2004;190:468—-476.

1 N
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HPV infection is common in men.

Background
The prevalence of HPV DNA in 5 studies conducted in young adult men ranged from 9%–48%.1–6  In a 2005 study by Kjaer and colleagues, 374 male (18–29 years of age) Danish military conscripts, starting their mandatory military service, underwent HPV testing. Penile swabs were obtained from all participants, and HPV testing was performed by means of PCR. In this population, HPV prevalence was 33.8%.1

Weaver and colleagues evaluated the prevalence of HPV DNA in 317 sexually active US college students (mean age, 20.5 years) in Seattle.2 Of men who had ≥2 sufficient samples, 33% had HPV DNA detected at ≥1 site. Of the samples collected, 24% of penile shaft samples, 16% of glans samples, 28% of foreskin samples, 17% of scrotum samples, and 6% of urine samples were HPV positive.2 

In a study of 393 men 18–70 years of age, the overall prevalence of HPV infection was 28.2%. In men 18–24 years of age, 33.6% were HPV positive; 15.2% were infected with nononcogenic HPV types and 18.4% with oncogenic types.2 

Among 44 men 18–24 years of age attending a Danish sexually transmitted disease clinic, 48% tested positive for HPV DNA.4 In this study, men 18–24 years of age were approximately 5 times more likely to test positive for oncogenic HPV DNA than men aged ≥35 years (odds ratio, 4.7; 95% confidence interval [CI], 1.0–23.4).4

In the study by Kataoka and colleagues, 108 healthy men (18–23 years of age) from the Swedish army underwent peniscopy after the application of acetic acid.5 Twenty-nine percent of the 105 men with either urethra or biopsy samples tested positive for HPV DNA.5 

Shin and colleagues evaluated the prevalence of HPV DNA in 381 male college students (median age, 22 years) in Busan, South Korea.6 Overall HPV prevalence was 10.6%. HPV prevalence in sexually active young men was 8.7%.6

References
1. Kjaer SK, Munk C, Winther JF, Jorgensen HO, Meijer CJ, van den Brule AJ. Acquisition and persistence of human papillomavirus infection in younger men: a prospective follow-up study among Danish soldiers. Cancer Epidemiol Biomarkers Prev. 2005;14:1528–1533.
2. Weaver BA, Feng Q, Holmes KK, et al. Evaluation of genital sites and sampling techniques for detection of human papillomavirus DNA in men. J Infect Dis. 2004;189:677–685.
3. Baldwin SB, Wallace DR, Papenfuss MR, Abrahamsen M, Vaught LC, Giuliano AR.  Condom use and other factors affecting penile human papillomavirus detection in men attending a sexually transmitted disease clinic. Sex Transm Dis. 2004;31:601–607.
4. Svare EI, Kjaer SK, Worm AM, Østerlind A, Meijer CJ, van den Brule AC. Risk factors for genital HPV DNA in men resemble those found in women: A study of male attendees at a Danish STD clinic. Sex Transm Infect. 2002;78:215–218.
5. Kataoka A, Claesson U, Hansson BG, Eriksson M, Lindh E. Human papillomavirus infection of the male diagnosed by Southern-blot hybridization and polymerase chain reaction: Comparison between urethra samples and penile biopsy samples. J Med Virol. 1991;33:159–164. 
6. Shin HR, Franceschi S, Vaccarella S, et al. Prevalence and determinants of genital infection with papillomavirus, in female and male university students in Busan, South Korea. J Infect Dis. 2004;190:468-476.


US HPV Statistics

Lifetime risk for sexually active men and women is

at least 50%.1

— By 50 years of age, at least 80% of womenwwill'have acquired
genital HPV infection.!

Estimated incidence: 6.2 million per year?

Estimated prevalence: 20 million*

In sexually active individuals 15—24 years of age,
~9.2 million are currently infected.?
— An estimated 74% of new HPV infections occur in this age group.?

— In studies of women <25 years of age, prevalence rates ranged
from 28% to 46%.34

1. Centers for Disease Control and Prevention. Rockville, Md: CDC National Prevention Information
Network; 2004. 2. Weinstock H, Berman S, Cates W Jr. Perspect Sex Reprod Health. 2004;36:6-10.
3. Burk RD, Ho GYF, Beardsley L, Lempa M, Peters M, Bierman R. J Infect Dis. 1996;174.679-689.
4. Bauer HM, Ting Y, Greer CE, et al. JAMA. 1991;265:472-477.
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Human papillomavirus prevalence in the United States is high.

Background
HPV is one of the most common infections in the United States. The Centers for Disease Control and Prevention (CDC) has reported that the lifetime risk of acquiring HPV infection for sexually active men and women is at least 50%.1 By 50 years of age, at least 80% of women will have acquired genital HPV infection.1 It is estimated that 6.2 million people in the United States become infected with HPV each year,1 and, currently, an estimated 20 million are infected with HPV, including approximately 9.2 million sexually active adolescents and young adults 15–24 years of age.1 The majority (74%) of new HPV infections occurs among those 15–24 years of age,2 and in women <25 years of age, prevalence ranges between 28% and 46%.3,4 In one US study of 608 college women, 43% became infected with genital HPV during the 3-year study period; 20% were infected in the first year, with the incidence decreasing over time.5

References
1. Centers for Disease Control and Prevention. Genital HPV Infection Fact Sheet. Rockville, Md: CDC National Prevention Information Network; 2004.
2. Weinstock H, Berman S, Cates W Jr. Sexually transmitted diseases among American youth: Incidence and prevalence estimates, 2000. Perspect Sex Reprod Health. 2004;36:6–10.  
3. Burk RD, Ho GYF, Beardsley L, Lempa M, Peters M, Bierman R. Sexual behavior and partner characteristics are the predominant risk factors for genital human papillomavirus infection in young women. J Infect Dis. 1996;174:679–689. 
4. Bauer HM, Ting Y, Greer CE, et al. Genital human papillomavirus infection in female university students as determined by a PCR-based method. JAMA. 1991;265:472–477.
5. Ho GYF, Bierman R, Beardsley L, Chang CJ, Burk RD. Natural history of cervicovaginal papillomavirus infection in young women. N Engl J Med. 1998;338:423–428.


HPV

Nonenveloped double- *>100 types identified?
ﬁ'.' ~) ~ " Nl o
siranded DNA virus «~30-40 anogenital?3

— ~15-20 oncogenic*,?3

e HPV 16 and HPV 18 types
account for the majority of
worldwide cervical cancers.?

— Nononcogenic** types

e HPV 6 and 11 are most often
associated with external
anogenital warts.3

* These 2 types are responsible
for >90% of genital warts.>

1. Howley PM, Lowy DR. In: Knipe DM, Howley PM, eds. Philadelphia, Pa: Lippincott-Raven; 2001:2197-2229.
2. Schiffman M, Castle PE. Arch Pathol Lab Med. 2003;127:930-934. 3. Wiley DJ, Douglas J, Beutner K, et al. Clin
Infect Dis. 2002;35(suppl 2):S210-S224. 4. Muiioz N, Bosch FX, Castellsagué X, et al. Int J Cancer. 2004;111:278-285.

5. Jansen KU, Shaw AR. Annu Rev Med. 2004;55:319-331.
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There are many different types of HPV; globally, of the ~15–20 oncogenic types, HPV 16 and HPV 18 account for more than 10% of cervical cancers.

Background
Papillomaviruses, such as HPV, are nonenveloped, double-stranded DNA viruses.1 More than 100 HPV types have been detected,2 with >80 types sequenced and classified.3 Approximately 30–40 types of HPV are anogenital, of which ~15–20 types are oncogenic.2,3 In an international meta-analysis, HPV Types 16 and 18 were found to be oncogenic and accounted for more than 70% of all cervical cancers4—the next 5 most prevalent types (31, 33, 45, 52, 58) account for an additional 17% of cases.4 Other oncogenic HPV types include 35, 39, 51, and 56.4 HPV Types 6 and 11 are nononcogenic and are associated with external anogenital warts.3

References
1. Howley PM, Lowy DR. Papillomaviruses and their replication. In: Knipe DM, Howley PM, eds. Fields Virology. 4th ed. Philadelphia, Pa: Lippincott-Raven; 2001:2197–2229. 
2. Schiffman M, Castle PE. Human papillomavirus: Epidemiology and public health. Arch Pathol Lab Med. 2003;127:930–934.
3. Wiley DJ, Douglas J, Beutner K, et al. External genital warts: Diagnosis, treatment, and prevention. Clin Infect Dis. 2002;35(suppl 2):S210–S224.
4. Muñoz N, Bosch FX, de Sanjosé S, et al. Epidemiologic classification of human papillomavirus types associated with cervical cancer. N Engl J Med. 2003;348:518–527.


Major Clinical Associations of HPV Infections':2

GARDASIL™ is not indicated for RRP.
RRP = Recurrent respiratory papilloma

1. Adapted from Infectious Diseases, D.Armstrong, J.Cohen, Mosby; 1999; 8:6.3. 2. International Agency for Research
on Cancer. 2006. Available at: http://monographs.iarc.fr/ENG/Meetings/90-hpv.pdf. Accessed April 9, 2007.
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HPV infection is related to a number of diseases and pathological states. The transmission of HPV can occur through different forms of contact. The main means of transmission for HPV infection leading to cervical cancer and other cancer of the anogenital region is through sexual contact.

Background
HPV can be transmitted through various means. HPV infections leading to cutaneous wart or focal epithelial hyperplasia of the oral cavity are not sexually transmitted.1,2 In contrast, all infections leading to cancer of the anogenital region, as well as genital warts, result from sexual contact with an infected partner. Finally, the mode of transmission leading to recurrent respiratory papilloma (RRP) is not completely understood; while the juvenile onset of RRP can be attributed to the contact of the mother and child during the birth process, the mode of transmission resulting in adult onset of RRP remains unclear.1 

References
1. Association of Reproductive Health Professionals. HPV infection and cervical intraepithelial neoplasia. ARHP Clinical Proceedings. March 2001:1–9. Available on-line at: http://www.arhp.org/healthcareproviders/cme/onlinecme/hpvcp/infection.cfm. Accessed October 26, 2005.
2. Armstrong D, Cohen J. Infectious Diseases. Mosby. 1999;8:6.3. 


http://monographs.iarc.fr/ENG/Meetings/90-hpv.pdf
http://monographs.iarc.fr/ENG/Meetings/90-hpv.pdf
http://monographs.iarc.fr/ENG/Meetings/90-hpv.pdf

Colposcopy:

From IARC, 2003.1

Photos courtesy of Dr. J. Monsonego

1. Reprinted with permission from Sellors JW, Sankaranarayanan R, eds. Colposcopy and Treatment of Cervical
Intraepithelial Neoplasia. A Beginner’s Manual. Lyon, France: International Agency for Research on Cancer; 2003.
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Invasive cervical cancer is the stage of disease that follows CIN 3. In this stage, neoplastic epithelial cells have invaded the stroma underlying the epithelium.

Background
These colposcopic findings of invasive cervical cancer demonstrate exophytic raised lesions with raised and rolled-out margins and the appearance of atypical vessels.1  

The colposcopy images on the right show coarse and irregular mosaic lesions indicative of invasive carcinoma of the cervix.

Photos and description courtesy of Dr. J. Monsonego.

Reference
1. Sellors JW, Sankaranarayanan R, eds. Colposcopy and Treatment of Cervical Intraepithelial Neoplasia. A Beginner’s Manual. Lyon, France: International Agency for Research on Cancer; 2003. 



Risk of Invasive Cervical Cancer
HPV Type by HPV Typel

Negative
HPV-16
HPV-18
HPV-45
HPV-31
HPV-52
HPV-58
HPV-33
HPV-51
HPV-56
HPV-35
HPV-59
HPV-73
HPV-6
HPV-11
HPV-68

Odds Ratio (95% CI*)

*Cl = confidence interval

1. Mufioz N, Castellsagué X, de Gonzalez AB, Gissmann L. Vaccine. 2006;24S3:S3/1-S3/10.
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In addition to HPV Types 16 and 18, Types 31, 33, 35, 45, 51, 52, 56, 58, and 59 are strongly associated with cervical cancer and should be considered high risk, whereas HPV types 6 and 11 are low risk for cervical cancer.

Background
The adjusted odds ratios for the risk of invasive cervical cancer for squamous cell and adenocarcinoma by HPV type in women with HPV infections are shown on this slide. Subjects with HPV-DNA-negative results were used as a reference category.1 

The data consist of IARC case-control studies conducted in 11 countries, as published in Munoz et al. NEJM 2003, as well as updated data from further IARC studies in 2 additional countries.1

In addition to HPV Types 16 and 18, Types 31, 33, 35, 45, 51, 52, 56, 58, and 59 are strongly associated with cervical cancer and should be considered high risk; whereas, HPV Types 6 and 11 are low risk for cervical cancer. Odds ratios for these HPV types ranged from 3.6 with Type 6 (95% CI, 0.4–31.9) to 573.4 with Type 33 (95% CI, 74.6–4402.9). The odds ratio for HPV Type 16 was 281.9 (95% CI, 196.3–404.8) and for HPV Type 18 was 222.5 (95% CI, 130.8–378.4).1 

The respective odds ratios and 95% CIs for each of the specific HPV types were1:


HPV Type	Odds Ratio (95% CI)�16	281.9 (196.3–404.8)
18	222.5 (130.8–378.4)
45	157.9 (79–315.5)
31	124.9 (55.3–281.6)
52	190.6 (65.4–555.3)
58	91.3 (38.2–218.1)
33	573.4 (74.6–4402.9)
51	88.3 (28.3–275.5) 
56	70.3 (25.8-191.8)
35	62 (22.5–171)
59	205.8 (46.1–917.7)
73	164.5 (19.6–1375.5)
68	44.4 (3.7–523.1)

6	3.6 (0.4–31.9)
11	7.5 (0.7–76.2)	

Reference
1. Muñoz N, Castellsagué X, de González AB, Gissmann L. Chapter 1: HPV in the etiology of human cancer. Vaccine. 2006;24S3:S3/1–S3/10.



HPV and Anogenital Warts

e HPV Types6and 1l
responsible for >90% of
anogenital warts?

e Estimated lifetime risk of
developing genital warts
~1O%2,3

e External genital warts are
very contagious.*

— Infectivity >75%

1. Jansen KU, Shaw AR. Annu Rev Med. 2004;55:319-331. 2. Franco EL, Villa LL, Richardson H, et al. In: Franco EL,
Monsonego J, eds. Oxford, UK: Blackwell Science; 1997:14-22. 3. Tortolero-Luna G. Hematol Oncol Clin North Am.
1999;13:245-257, x. 4. Soper DE. In: Berek JS, ed. Novak’s Gynecology. 13th ed. Philadelphia, Pa: Lippincott

Williams & Wilkins; 2002:453-470.
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More than 90% of anogenital warts are associated with HPV Types 6 and 11. Anogenital warts are clinically apparent in ~1% of the sexually active US adult population.

Background
More than 90% of anogenital warts are associated with HPV Types 6 and 11.1 The prevalence of anogenital warts has been reported to be highest in women 20 to 24 years of age (6.2 cases/1000 person years) and men 25 to 29 years of age (5.0 cases/1000 person years).2 About 1% of sexually active adults have clinically apparent genital warts, and at least 15% have subclinical infection.3 The estimated lifetime risk of developing genital warts is approximately 10%.4,5 

External genital warts are very contagious; more than 75% of sexual partners develop warts when exposed.6 
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3. Koutsky L. Epidemiology of genital human papillomavirus infection. Am J Med. 1997;102:3–8.
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6. Soper DE. Genitourinary infections and sexually transmitted diseases. In: Berek JS, ed. Novak’s Gynecology. 13th ed. Philadelphia, Pa: Lippincott Williams & Wilkins; 2002:453–470. 
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Genital warts typically present on the penis, vulva, scrotum, perineum, and perianal skin, and the mucous membranes of the vagina, urethra, and anus.

Background
Genital warts typically present as flesh-colored, exophytic lesions on the external genitalia, including the penis, scrotum, and vulva; pubic, perineal, and perianal areas; and crural folds.1,2 

Internal warts can affect the mucous membranes of the vagina, urethra, anus, and mouth.1

Both external and internal warts may multiply into cauliflower-like clusters. Internal warts may cause discomfort, pain, bleeding, or difficulty with intercourse.1
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Presentation of Genital Warts:
Vulvar
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Genital warts typically present on the penis, vulva, scrotum, perineum, and perianal skin, and the mucous membranes of the vagina, urethra, and anus.

Background
Genital warts typically present as flesh-colored, exophytic lesions on the external genitalia, including the penis, scrotum, and vulva; pubic, perineal, and perianal areas; and crural folds.1,2 

Internal warts can affect the mucous membranes of the vagina, urethra, anus, and mouth.1

Both external and internal warts may multiply into cauliflower-like clusters. Internal warts may cause discomfort, pain, bleeding, or difficulty with intercourse.1

References
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2. Wiley DJ, Douglas J, Beutner K, et al. External genital warts: diagnosis, treatment, and prevention. Clin Infect Dis. 2002;35(suppl 2):S210–S224.


Vulvar Intraepithelial Neoplasia (VIN)

Incidence of VIN is increasing in the United States and worldwide.!

Mean age of women with VIN is decreasing.?

Symptoms occur and may be present for a long time prior to diagnosis (median
of 1 year).3
HPV 16 appears to be the dominant HPV type associated with high-grade VIN.#

Majority of VIN 1 cases are associated with HPV types 6 and 11.°
HPV 6, 11, 16, or 18 can be found in VIN 2 or 3.6

Photos courtesy of Dr. E.J. Mayeaux
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The rate of VIN has been increasing worldwide; this increase appears to be associated with HPV infection, especially HPV 16. 

Background
The incidence of vulvar intraepithelial neoplasia (VIN) is increasing in the United States and worldwide.1 The rate of VIN 3 (vulvar carcinoma in situ) in the United States nearly doubled from 1973 to 1987 from 1.1 to 2.1 per 100,000 women-years, surpassing the rate of invasive vulvar cancer. The increased frequency of VIN 3 in the United States has particularly been observed in women less than 35 years of age.2 The rate has also been increasing worldwide; this increase appears to be associated with HPV infection, especially HPV 16.1 In the United States, the age of peak incidence of VIN 3 has declined over time from >54 years to between 35 and 54 years.2 Evidence from outside the United States also suggests that the mean age of women with VIN (including high-grade VIN) is decreasing to <40 years.3,4
Symptoms occur in the majority of patients with VIN, most commonly pruritus (severe itching), and may be present for a long time prior to diagnosis (median of 1 year). Other symptoms include vulvar pain or soreness, warts, swelling, discoloration, vaginal discharge, or bleeding.4
There is no evidence of a biological continuum between histological grades of VIN; only rarely has progression from VIN 1 to VIN 3 been documented. The annual progression rate of untreated VIN 3 to invasive cancer is at least 10%.5
HPV 16 appears to be the dominant HPV type associated with high-grade VIN.6 An analysis of pooled results from several studies showed that the majority of VIN 1 cases are associated with HPV Types 6 and 11. In this analysis, approximately 65% of the 127 VIN 1 specimens tested were positive for Types 6 and 11 only.7

The recommended treatment of VIN is surgical excision, including vulvectomy or wide local excision; laser ablative techniques have had variable outcomes and can be associated with painful healing.4 
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5. Jones RW. Vulval intraepithelial neoplasia: current perspectives. Eur J Gynaecol Oncol. 2001;22:393–402.
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Vaginal Intraepithelial Neoplasia (ValN)

Main predisposing factor for ValN is exposure to HPV.1
ValIN is often found in conjunction with CIN or VIN.2

In recent decades, younger women have been diagnosed with ValN.?3

True incidence unknown, but lower than for CIN?!

Incidence expected to rise due to wider use of cytological screening and
colopscopy, as well as increased awareness of disease?

ValN is often asymptomatic and difficult to diagnose.?

ValN 3 and Vulvar Carcinoma
Arising in VIN 3 ValN 3

. :
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The main predisposing factor for VaIN is likely exposure to HPV. VaIN is often asymptomatic and difficult to treat. VaIN can progress to vaginal cancer.

Background
The true incidence of vaginal intraepithelial neoplasia (VaIN) is unknown but is far lower than for cervical intraepithelial neoplasia (CIN).1 The incidence of VaIN is expected to rise because of wider application of cytologic screening and colposcopy as well as increased awareness of this disease.2 The average age of women with VaIN is 35–50 years, which is older than for those presenting with CIN.2
The main predisposing factor for VaIN is likely to be exposure to HPV, explaining why VaIN is often found in conjunction with CIN and VIN.1,2 In vaginal smears of 616 women with a prior hysterectomy, vaginal HPV was found 2.4 times more frequently in women with a history of CIN or cervical cancer than in all other women.3 In addition, of 110 HPV-positive patients, 5 had VaIN, whereas none of the 506 HPV-negative women had VaIN; this difference was statistically significant; all 5 VaIN cases were positive for HPV 16.3 HPV Types 16 and 18 were more often identified in patients with a history of cervical carcinoma; HPV Types 6 and 11 were more often seen in patients with a history of benign uterine disease.3
While untreated VaIN can spontaneously regress, there is a potential for VaIN to progress to invasive vaginal cancer.2 
VaIN is often asymptomatic and difficult to diagnose. A retrospective chart review of 121 women with confirmed histologic diagnosis of VaIN showed that 94% of the patients were asymptomatic; disease was most often identified via an abnormal Pap smear, followed by colposcopy-directed biopsy.2
Although VaIN is primarily asymptomatic, approximately 80–90% of women with invasive vaginal cancer have symptoms, which may include abnormal vaginal bleeding, abnormal vaginal discharge, a mass that can be felt, or pain during intercourse.4 
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Colposcopy:
Cervical Adenocarcinoma
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There are no obvious colposcopic features that allow definitive diagnosis of adenocarcinoma.

Background
There are no obvious colposcopic features that allow a definitive diagnosis of adenocarcinoma in-situ and adenocarcinoma. Most cervical adenocarcinoma is discovered after biopsy for squamous intraepithelial neoplasia. In addition, adenocarcinoma in-situ often coexists with CIN.1 

Adenocarcinoma of the cervix may present as greyish-white, dense, elevated, acetowhite lesions with columnar villi, papillary patterns, atypical blood vessels, and course punctation overlying the columnar epithelium.1

Photo and description courtesy of Dr. J. Monsonego.
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Clinical Spectrum of HPV Infections and HPV-Related
Disease in Men as Evidenced Today

Latent HPV infection (no clinically visible lesions)?
Genital warts

Penile and anal intraepithelial neoplasia
(PIN, AIN)

Anal cancer
Penile cancer
Cancers of the head/neck

Recurrent respiratory papillomatosis (RRP)
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Human papillomavirus has been identified in a spectrum of HPV-related diseases in men. 

Background
Men may present with latent HPV infections, in which HPV DNA is detectable but there are no clinically visible lesions.1 Clinical lesions in men include genital warts, penile and anal intraepithelial neoplasia (PIN and AIN), and anal and penile carcinoma.1–3

HPV types 6 and 11 are associated with more than 90% of genital warts cases.4 High-risk types of HPV (primarily HPV 16 and HPV 18) are present in the majority of anal cancer tissue biopsies.2 

Recurrent respiratory papillomatosis (neoplasm of the larynx) is caused by HPV, primarily Types 6 and 11, and occurs in both men and women, children and adults.5 HPV has also been linked to a subset of head and neck cancers.6 
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RRP

Age distribution is bimodal with peaks at®:
2 to 4 years of age (childhood-onset)
20 to 40 years of age (adult-onset)

Image reprinted with permission from

HPV Types 6 and 11 cause ~100% of both juvenile- SR 18] M
a d u It_o nset R R P 2 Medical Society. All rights reserved.

Papillomas are stratified squamous epithelial masses that
can obstruct the airway if not removed.3

Although histologically benign, RRP causes significant morbidity and
mortality due to recurrent nature.3

Could require surgery under general anesthesia as frequently as
every few weeks

Possible causative role of RRP in head and neck cancers3-

RRP is rare.®
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RRP is a nonmalignant lesion of the larynx and trachea caused by HPV Types 6  and 11. 

Background
The age distribution of RRP is bimodal: the first peak in incidence occurs between 2 and 4 years of age (childhood-onset); the second occurs between ages 20 and 40 years (adult-onset).1

RRP is a benign lesion of the larynx and trachea caused by HPV Types 6 and 11.2-4 Most studies indicate that RRP in children occurs after exposure of a child’s upper aerodigestive tract to the cervix and vagina of a mother with genital HPV infection at birth.2 

Although lesions histologically and pathologically seem similar in children and adults, clinically, they behave very differently. In children, RRP may be life-threatening if the papillomas obstruct the airway and can be a devastating disease, occasionally necessitating up to 150 surgeries over a child’s lifetime. In contrast, adults with RRP usually only require a few surgical excisions to eliminate the disease.2,3
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Locations of Papillomas in RRP

Normal Anatomy
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RRP lesions occur most often at anatomic cites in which ciliated and squamous epithelium are juxtaposed (ie, the larynx, trachea, nose, palate, and pharynx).

Background
RRP appears as sessile or pedunculated masses, which are pink to white in color and often occur in irregular exophytic clusters. These masses consist of fingerlike projections of nonkeratinized stratified squamous epithelium, with a core of highly vascularized connective tissue stroma. Malignant transformation of RRP into squamous cell carcinoma has been documented in several cases.1

The most common sites of RRP include: limen vestibuli of the nose, nasopharyngeal surface of the soft palate, larynx (and epiglottis, aryepiglottic folds, and vocal cords), trachea (and bronchi), pharynx, and lungs. 
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HPV Infection and Productive
Life Cycle

Adapted from Doorbar J. J Clin Virol. 2005;32S:S7-S15.
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HPV is able to evade the host innate immune system, thereby keeping the antigenic L1 capsid protein from causing a strong immune response. Vaccination to prime the immune system to recognize L1 is a promising strategy to prevent HPV infection and disease.

Background
The DNA genome of the HPV is divided into an early (E) region, a late (L) region, and a noncoding region. The early proteins E1 and E2 are the major players in the control of replication and transcription. The E6 protein associates with the tumor suppressor protein p53 and promotes proteolytic destruction of the protein. This leads to prevention of p53-induced apoptosis (cell death).1 The E7 protein associates with the retinoblastoma protein (pRB), which inactivates the cell cycle restriction function of this protein.2
 
L1 and L2 code for the major and minor capsid proteins of the virion, respectively.3

A neutralizing antibody response to HPV is directed against conformational epitopes on the L1 protein, displayed on the outer surface of the virus.4 Prophylactic HPV vaccines have been developed to target the late capsid proteins. Experimental therapeutic vaccines target early viral proteins.5

HPV has evolved a unique strategy to evade the host innate immune system by replicating primarily in differentiated keratinocytes, which are destined to die and which keep the antigenic L1 and L2 capsid proteins far removed from sites of immune surveillance.4 

If the immune system fails to recognize an HPV infection, a persistent infection is established.4 

One strategy to prevent HPV infection and related disease is to create a vaccine that generates neutralizing antibody to the major capsid protein L1.4
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Spectrum of Changes in Cervical Squamous Epithelium
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Integration of HPV into the DNA of the infected host cell is commonly associated with high-risk oncogenic HPV types1 and is linked to the activity of E6 and E7 proteins.2  

Background
HPV infects its host by penetrating through mucosal tears in the basal membrane.3 In benign HPV-associated skin lesions, the HPV virus maintains its genome as episomes at low copy numbers (10–200 copies/cell) in the basal cells of the epithelium separate from the host cell DNA. To maintain its viral DNA as an episome, viral E1 and E2 proteins are expressed. Failure to express E1 leads to the integration of the HPV genome into the host cell chromosome.3 

Integration of HPV into the DNA of the infected host cell is commonly associated with high-risk oncogenic HPV types1 and is considered an important step in tumor progression.2 In malignant HPV-associated skin lesions, HPV DNA integration into the host cell’s chromosome regularly occurs through a break in the viral genome around the E1/E2 region. Integration-mediated disruption of E2 may trigger uncontrolled expression of E6 and E7, resulting in cellular transformation.2 

The E6 protein associates with the tumor suppressor protein p53 and promotes proteolytic destruction of the protein. This leads to malignant transformation and loss of regulated cell growth. The E7 protein associates with the pRB, which inactivates the cell cycle restriction function of this protein.2

References  
1. Gallo G, Bibbo M, Bagella L, et al. Study of viral integration of HPV-16 in young patients with LSIL. J Clin Pathol. 2003;56:532–536.
2. Syrjänen KJ, Syrjänen SM. Molecular biology of papillomaviruses. In: Papillomavirus Infections in Human Pathology. Chichester, United Kingdom: John Wiley & Sons, Inc.; 2000:11–51.
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Cervical Cancer Is Essentially
Caused by Oncogenic HPV

Infection with oncogenic HPV types is the most
significant risk factor in cervical cancer etiology.?

HPV is a main cause of cervical cancer.?

Analysis of 932 specimens from women in 22 countries
indicated prevalence of HPV DNA in cervical cancers
worldwide = 99.7%.2

Tissue samples were analyzed for HPV DNA by three different
polymerase chain reaction (PCR)—based assays, and the
presence of malignant cells was confirmed in adjacent
tissue sections.?

1. Mufioz N, Bosch FX, de Sanjosé, et al. N Engl J Med. 2003;348:518-527. 2. Walboomers JM, Jacobs MV, Manos
MM, et al. J Pathol. 1999;189:12-19.
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Oncogenic HPV types are the core cause of cervical cancer.

Background
In a meta-analysis, specific oncogenic HPV types have been identified in 63% to 97% of invasive cervical cancer cases worldwide.1 Among 85 studies measuring HPV prevalence in invasive cervical cancer by polymerase chain reaction (PCR)–based assays (N=10,058), HPV 16 was the predominant type in squamous cell carcinoma cases (46%–63%), followed by HPV 18 (10%–14%), 45 (2%–8%), 31 (2%–7%), and 33 (3%–5%), except in Asia, where HPV 58 and 52 were found in 6% and 4% of cases, respectively. In adenocarcinoma and adenosquamous-carcinoma cases, HPV 18 was predominant (37%–41%), followed by type 16 (26%–36%) and type 45 (5%–7%). The overall detection of HPV DNA in invasive cervical cancer was similar in different regions worldwide.1

Due to sample inadequacy or integration events effecting the HPV L1 gene, the target of the PCR-based assay, some projected prevalences may actually be underestimated. Walboomers and colleagues conducted a study to more accurately assess the prevalence of HPV DNA.2 A PCR-based test was used; however, in HPV-negative cases, the biopsy was re-analyzed by a sandwich procedure, in which the inner sections of a series of tissue sections were assayed by 3 different HPV PCR assays targeting different open reading frames, while the outer sections were reviewed to verify the presence of malignant cells. Analysis of 932 specimens from women with cervical cancer in 22 countries indicated that worldwide HPV prevalence in cervical carcinomas is 99.7%.2
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Mechanisms of HPV Carcinogenesis'™
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Resolution of HPV infection involves cell-mediated immune responses. Viral persistence and viral DNA integration may lead to cervical lesions, and in some cases, genetic instability, neoplastic progression, and invasive cancer.

Background
Once an HPV infection occurs, the virus may be cleared through cell-mediated immune responses.1 Persistence versus clearance of HPV infection implies that differences in host immune responses constitute an important cofactor in cancer development.1 HPV seemingly is able to evade host immune response by avoiding the main immune response triggers.2 

Infection with high-risk HPV sometimes results in integration of the viral episome into host DNA. If integration interrupts the viral E2 gene, overexpression of the E6 and E7 proteins occurs due to the loss of E2, which typically represses the transcription of these genes.2 The E6 and E7 viral proteins stimulate cell cycle progression and increase cell proliferation.3,4 After integration, retention of the E6 and E7 genes and loss of the E2 and E4 genes usually is associated with the development of invasive cervical cancer.3 

E6 and E7 products interfere with the functions of p53 and proteins to the pRB, respectively, leading to the accumulation of DNA damage and the development of cervical cancer.5 Unregulated expression of these particular early proteins leads to increased cell proliferation in the lower epithelial layers and the inability to repair secondary mutations in the host cell DNA, thus leading to progression of productive HPV lesions to high-grade neoplasia.3 
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Established and Cofactors

Involved in HPV Carcinogenesis
a N

*OCs = oral contraceptives
**HIV = human immunodeficiency virus

Castellsagué X, Mufioz N. J Natl Cancer Inst Monogr. 2003;31:20-28.
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Although HPV infection is necessary for the development of cervical cancer, progression to cancer is probably influenced by a combination of host, environmental, and virological factors.

Background
HPV infection alone may not be sufficient to cause cervical cancer. Other exogenous and endogenous cofactors may exist that influence the risk of progression from cervical HPV infection to cervical cancer.1 

Based on key studies on high-grade squamous intraepithelial lesion (HSIL) and cervical cancer conducted among HPV-positive women, it can be concluded that high parity, smoking, and, less consistently, long-term oral contraceptive use are cofactors that may modulate the risk of progression from HPV infection or low-grade squamous intraepithelial lesion (LSIL) to HSIL and cervical cancer. Co-infection with HIV is also a known co-factor of HPV progression.1

In addition, co-infection with sexually transmitted infections other than human immunodeficiency virus (HIV), diet, cervical trauma, endogenous hormones, and genetic factors have also been identified as possible cofactors for HPV progression.1
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Mechanisms of HPV Transmission
and Acquisition

Sexual contact
Through sexual intercourse?
Genital-genital, manual—genital, oral-genital®**

Genital HPV infection in virgins is rare, but may result from
nonpenetrative sexual contact.?

Proper condom use may help reduce the risk, but is not fully protective
against infection.”

Nonsexual routes
Mother to newborn (vertical transmission)®

Fomites (eg, undergarments, surgical gloves, biopsy forceps)’:2
Hypothesized but not well documented; would be rare

Most infected individuals are unaware that they are infected
and may unknowingly spread the virus.’
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Because HPV infection is common and usually asymptomatic, most transmission may occur unknowingly. HPV infection is usually transmitted by sexual contact, commonly through sexual intercourse, although transmission can occur through nonpenetrative genital contact. 

Background
The greatest behavioral risk for the acquisition of HPV infection is sexual contact, specifically the rate of new partners per month.1,2 Sexual intercourse is important in the transmission of HPV.2 Other types of genital contact (genital–genital, manual–genital, oral–genital), which may begin at an earlier age than penetrative intercourse, may also lead to HPV infection.1,3,4 A recent US study of 603 college-aged (19 years of age, average age at enrollment) women reported a 2-year genital HPV incidence rate of 39% among sexually active women and 8% among virginal women.1 Genital HPV infection in virgins is rare, but may result from nonpenetrative sexual contact.1 Proper condom use may help reduce the risk of genital warts, CIN 2 or CIN 3, and invasive cervical cancer, but is not fully protective against infection.5

Other nonsexual routes of HPV infection include vertical transmission (from a mother to a newborn baby), although this is rare.6 A potential consequence of vertical transmission of HPV is recurrent respiratory papillomatosis (RRP), epithelial growths in the respiratory tract. In the larynx, growths may cause hoarseness and airway obstruction, which is potentially fatal. This condition presents most often in children younger than 5 years of age; but it can also occur in adults.7 

Transmission of HPV infection may occur via contact with fomites, such as undergarments, surgical gloves, and biopsy forceps. This route of transmission has been hypothesized but is not well documented and would be rare.8,9 

Although it is clear that sexual contact is the major mode of HPV transmission, most individuals infected by HPV do not know they have the disease.10 Therefore, they may unknowingly spread the virus. 
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Determinants of HPV Infection

Women Men

* Young age (peak age group Young age (peak age group 25—
20-24 years of age)*! 29 years of age)?
 Lifetime number of sex partners?

Lifetime number of sex partners’

e Early age of first sexual
intercourse*:3

Being uncircumcised®’

Sexual partner with CIN®
e Male partner sexual behavior3

e Smoking*#
 Oral contraceptive use*:*

e Uncircumcised male partners>®

*Findings not consistent across studies
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Though less documented, risk factors for HPV infection in males seem similar to those in females.

Background
A number of factors directly or indirectly related to sexual behavior have been associated with increased risk for HPV infection in both men and women. Those consistently relating to infection in women are young age, intercourse at an early age, and sexual behavior, particularly with a higher number of partners.1,2 The sexual behavior of male partners,2 smoking,3 oral contraceptive use,3 and lack of circumcision of male partners4 also appear to increase risk. Risk factors for HPV infection among men are similar to those in women and include young age, number of sex partners, and being uncircumcised.5 HPV infections and HPV-associated penile lesions are frequently found in male sexual partners of women with CIN.6
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Role of Men in HPV Transmission

e Men acquire and transmit HPV.1

e Risk factors for HPV acquisition and/or
transmission by men include:
— Young age (peak age group 25-29 years of age)?3
— Recent multiple sexual partners®*
— Sexual partner with CIN>

— Lack of circumcision?©
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Men acquire and transmit HPV, including high-risk HPV types, although HPV infection in men is associated with few visible signs of the disease.

Background
As with any other sexually transmitted disease, men are involved in the epidemiologic chain of HPV infection.1 Acting as both “carriers” and “vectors” of oncogenic HPV, male partners may be important contributors to the risk of cervical cancer in their female partners.1

Factors that increase the risk of HPV acquisition in men resemble those that increase the risk of HPV infection in women.2 For example, younger men (peak age group 25–29 years of age)2,3 are more likely to be HPV positive.3 Men with more sex partners (both in the past 6–12 months and over a lifetime) are also more likely to exhibit HPV DNA.2,4 Recent studies have shown that the risk of acquiring HPV is also increased among men with female sexual partners who have CIN,5 or men who are not circumcised.2,6

Interestingly, one study conducted in several countries demonstrated that the circumcision status of men affects the likelihood of HPV transmission: circumcision appears to reduce the transmission of HPV to women and reduces the consequent risk of cervical cancer.6
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Several Factors May Minimize/Prevent
HPV Exposure to the Immune System

No blood-borne phase of infection'
No viremia

Limited and delayed expression of late viral capsid proteins'?

HPV does not kill or lyse keratinocytes.!
No release of pro-inflammatory cytokines?!
Little tissue destruction associated with HPV3

E6 and E7

Interfere with the activation of the innate immune response*

Suppress interferon signaling necessary for cell-mediated immune
response!

Down-regulate antiviral cytokines*
No activation of antigen-presenting cells (APCs)!
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The HPV virus has evolved several mechanisms that minimize or prevent exposure to the host’s immune system, enabling it to avoid the immune response. 

Background
Several factors may minimize or prevent HPV exposure to the immune system. There is no blood-borne phase of HPV infection, so the immune system outside the epithelium has limited opportunity to detect the virus. HPV does not infect and replicate in antigen-presenting cells (APCs) located in the epithelium. HPV also does not kill or lyse keratinocytes, therefore allowing no opportunity for APCs to engulf the virions and present virion-derived antigens to the immune system.1 Keratinocytes may also be relatively less susceptible to cytotoxic lymphocyte-mediated lysis than other infected cells.2

Data suggest that E6 and E7 proteins of HPV 16 interfere with the activation of the innate immune response.3 For example, E6 and E7 suppress interferon signaling necessary for cell-mediated immune activity.1 In addition, these viral proteins also limit cytokine activity, minimizing adaptive immune responses.3 Thus, for most of the natural history of HPV, the release of pro-inflammatory cytokines is minimal and is not sufficient for the activation of APCs and the immune response.4

Levels of HPV protein expression may also reduce the likelihood of immune response. The early viral proteins are localized mainly in the nucleus. Patients with HPV-associated genital hyperplasia generate a poor response to these proteins, which indicates they are produced in insufficient quantities and/or are not accessible for immune recognition.1,2 In addition, with 
HPV type 16, the production of antibodies in infected patients is delayed after the initial infection, suggesting that HPV has been evolutionarily selected to minimize or delay the expression of capsid proteins. In this way, HPV avoids Langerhans cells, the APCs most commonly found in the proximal epithelial layers.1 
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Cell-Mediated Immune Response
Against HPV Infection

Required for eliminating established HPV infections?

Early proteins are expressed throughout much of the
life cycle of HPV.?

E2, E6, and E7 appear to be targets for cell-mediated
immune responses.3™

Capsid proteins are expressed only in terminally
differentiated cells in the upper strata of the epithelium,
not in infected basal cells.!

T-cell responses to HPV proteins have been shown to
be type-specific.”
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Cell-mediated immune responses to early HPV proteins may help eliminate established HPV infection.

Background
Evidence suggests that cell-mediated immune responses are important in controlling HPV infections and HPV-associated neoplasms.1 Proteins, such as E6 and E7 (the oncogenic proteins), are expressed throughout much of the life cycle of HPV.2 In contrast, L1 and L2 are not detectably expressed in basal epithelial cells of benign lesions or in abnormal proliferative cells of premalignant and malignant lesions.1 

Studies have shown that HPV infection leads to specific cell-mediated responses to immediate early proteins expressed during infection.3 Early proteins, such as E2, E6, and E7, appear to be the targets of T-cellmediated immune responses.3–5 The most consistent and strongest cell-mediated immune responses are those to E2 and E6.3,5 T-cell responses to HPV are thought to be type-specific.5
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Natural History from HPV Infection to

Cervical Cancer
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*LSIL = low-grade squamous intraepithelial lesion
*HSIL = high-grade squamous intraepithelial lesion

Adapted from Baseman JG, Koutsky LA. J Clin Virol. 2005;32S:516—-S24, with permission from Elsevier.
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Most HPV infections will typically clear, but some infections with high-risk HPV types may ultimately lead to cervical cancer via a number of intermediate steps. Most low-grade lesions do not lead to cancer. Some subjects progress directly to high-grade lesions.
 
Background
Squamous intraepithelial lesions (SILs) are subdivided into low-grade squamous intraepithelial lesions (LSILs) and high-grade intraepithelial lesions (HSILs), based on cytology results. LSILs often are the marker of CIN 1, and HSILs of CIN 2/3.1	

Incident HPV infection is the new detection of HPV infection in women who were previously HPV-negative. Although common in sexually active persons, more than 90% of infections are spontaneously cleared by the immune system within approximately 1 year without treatment.2 Persistent HPV infection is the detection of the same HPV type in follow-up visits 6 to 12 months apart in women who were naïve for that particular HPV type at baseline.2

The schematic shows the progression from oncogenic HPV infection to cervical cancer. The known steps from HPV infection to cervical cancer include oncogenic HPV infection of the cervix; development of undetected cellular changes, LSILs, or HSILs; development of HSIL; and progression to cervical cancer. The sequential steps of progression include: LSILs and undetected cellular changes to HSILs to cervical cancer. However, some LSILs may progress directly to cervical cancer, and some initial HPV infection may progress directly to HSILs. The literature suggests that between one-third and two-thirds of women with HSILs will progress to cervical cancer if left untreated.3

Approximately 60% of CIN 1 lesions (or low-grade dysplasia), the most common clinical manifestation of cervical HPV infections, regress without treatment, and about 10% can progress to CIN 2 and CIN 3.2,4 CIN 2 (moderate-grade dysplasia) also can regress; however women with CIN 2 are still at risk for developing invasive cervical cancer. In a meta-analysis of studies on the natural history of CIN, it was estimated that 22% of CIN 2 lesions that were not treated will progress.2,4 CIN 3 lesions (high-grade precancerous lesions and carcinoma in situ) are more likely to progress to cancer, with regression being less common.2 

The mean age of invasive cervical cancer is approximately 50 years. The mean age of women with HSILs is approximately 28 years.3
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Infection with non-oncogenic HPV stimulates cell growth, leading to irregularly thickened upper cell layers containing “koilocytic” cells.

Background
Basal cells are the cells of the epithelium capable of dividing. As the basal stem cell divides, the HPV viral genome replicates. Some viral copies are transmitted to the daughter cells, which are eventually pushed upward to form a parabasal cell. As the cells ascend toward the surface of the epithelium, the keratinocytes stop dividing but continue to differentiate. Viral replication can occur independent of cellular replication and may continue as the keratinocytes reach the upper layers of the stratum spinosum. HPV infection stimulates cell growth, leading to irregularly thickened cell layers. The typical histologic features of benign cutaneous HPV disease (warts) include thickening of the stratum spinosum (acanthosis), stratum granulosum (parakeratosis), and stratum corneum (hyperkeratosis).1

The presence of koilocytes is indicative of HPV infection. The koilocyte is an enlarged keratinocyte that develops in the upper layers of the stratum spinosum and stratum granulosum.1
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Screening programs can lower the cervical cancer burden, but the efficacy of screening programs is variable.

Background
In Europe, there are wide variations in the organization of HPV screening programs. In a survey of 20 European countries, six had invitational screening programs, nine had partially invitational programs, and the remaining countries employed opportunistic screening only.1 For example, in Finland, Hungary, and the Netherlands, fully invitational screening programs are in place. These programs also have centralized national or regional screening registration databases. However, there are still many countries without well-organized cervical cancer screening programs. Switzerland, the Czech Republic, and some regions of Italy and Spain have only opportunistic screening. Inadequacies in the screening programs include low or inadequate coverage within the target population; shortcomings in routine registration, evaluation, and follow-up monitoring; and excessive numbers of lifetime smears recommended. Another potential inequality between programs was payment strategies, which could affect attendance.1

Furthermore, even in the most organized screening programs, such as in Finland and the United Kingdom, the efficacy of screening has reached a plateau.2
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Due to the morbidity associated with human papillomavirus (HPV) types 6, 11, 16, and 18, a prophylactic quadrivalent HPV vaccine targeting these 4 HPV types is expected to substantially reduce the burden of HPV-related disease.

Background
Although many HPV types are known, only a few of them cause the vast majority of anogenital disease.1 For example, low-risk HPV types 6 and 11 are responsible for >90% of all anogenital warts in women and men and have been consistently identified as the causative agent of recurrent respiratory papillomatosis (RRP).1–3 HPV 16 and 18 are the 2 HPV types most commonly identified in patients with cervical cancer.4 Together, HPV 16 and 18 are responsible for at least 70% of cervical cancers.4,5 HPV infection also has been closely linked to vulvar and vaginal cancers as well as anal cancer.6,7 Together, HPV types 6, 11, 16, and 18 are responsible for approximately 35% of low-grade lesions of the cervix,5 and HPV 16 and 18 for at least 50% of high-grade lesions.8 

HPV 18 is often associated with cervical adenocarcinoma.9 Cervical adenocarcinoma is difficult to detect by Pap screening.10

Some males may experience anal or genital lesions associated with HPV 16 and 18, and male offspring can develop juvenile-onset RRP via maternal transmission of HPV 6 and 11.2,3,7 However, most men generally serve as “carriers” or “vectors” of oncogenic HPV. In fact, male partners may be important contributors to the risk of cervical cancer in their female partners.11 Although few studies have evaluated HPV infection in both men and their female sex partners, studies have found that male sex partners of women with HPV were also HPV DNA positive.12

Because most HPV-related disease is associated with HPV types 6, 11, 16, and 18, a quadrivalent vaccine that targets these HPV types is expected to substantially reduce the burden of HPV-related disease.13
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Cell-mediated immune responses to early HPV proteins may help eliminate established HPV infection.

Background
Evidence suggests that cell-mediated immune responses are important in controlling HPV infections and HPV-associated neoplasms.1 Proteins, such as E6 and E7 (the oncogenic proteins), are expressed throughout much of the life cycle of HPV.2 In contrast, L1 and L2 are not detectably expressed in basal epithelial cells of benign lesions or in abnormal proliferative cells of premalignant and malignant lesions.1 

Studies have shown that HPV infection leads to specific cell-mediated responses to immediate early proteins expressed during infection.3 Early proteins, such as E2, E6, and E7, appear to be the targets of T-cellmediated immune responses.3–5 The most consistent and strongest cell-mediated immune responses are those to E2 and E6.3,5 T-cell responses to HPV are thought to be type-specific.5
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