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What is HPV?

Double-stranded DNA virus that belongs to the Papillomaviridae family.

HPV stands for human papillomavirus.

There are more than 100 types of HPV.

HPV is so common that three out of four people will have it at some point in their lives.

 HPV is the most common sexually transmitted infection (STI). 

Some types can cause health problems including genital warts and cancers.

 But there are vaccines that can stop these health problems from happening



What is HPV? (continued)

Some types of HPV produce warts on the hands or feet.

About 40 types of HPV can infect the genital area — the vulva, vagina, cervix, 
rectum, anus, penis, or scrotum. 
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Introduction

HPV types are divided into two groups based on their association with cancer.

Low-risk types (nononcogenic) associated with

 genital warts 

mild Pap test abnormalities

High-risk types (oncogenic) associated with 

moderate to severe Pap test abnormalities,

 cervical dysplasia 

cervical cancer, 

other cancers

Most genital HPV infections are transient, asymptomatic, and have no clinical consequences.

Epidemiology
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HPV Genotyping System

Genital HPV types are generally characterized in terms of oncogenic 
potential.

Low-risk types (nononcogenic types)
• Most genital warts caused by HPV types 6 and 11
• Recurrent respiratory papillomatosis associated with HPV types 6 and 11

High-risk types (oncogenic types)

~12 high risk HPV types associated with cancer in humans*,

 HPV 16 and HPV 18 types account for the majority (70%)  of worldwide cervical cancers.

• Most women with high-risk HPV infection have normal Pap test results and never develop 
cellular changes or cervical cancer.

• Most HPV infections seem to have no harmful affect at all. 

Pathogenesis



HPV 16

HPV 18

Evidence of HPV documented in 

99.7% of cervical cancers 

worldwide. Approximately 70%

of cervical cancer is caused by 

HPV types 16 and 18

Worldwide Prevalence of

HPV Types in Cervical Cancer





5%   Of Human Cancers

10% Of Cancers in Women

16% Of Cancers In Women In 

Developing Countries

90% Of Genital Warts & RRP*

Cancer Epidemiology Research Program

De Martel et al 2012; Parkin et al 2008; Forman et al 2012

RRP – recurrent respiratory papilomatosis

HPV the Number 2 

Human Carcinogene

(After Tobacco)



What is HPV? 

Most HPV infections will go away in 8 to 13 months — some will not.

HPV that does not go away can stay undetected for years.

This makes it difficult to know

 when people became infected

 how long they have been infected

 who passed the infection to whom



RRP

Age distribution is bimodal with peaks at:

2 to 4 years of age (childhood-onset) 

20 to 40 years of age (adult-onset)

Usually caused by HPV types 6 or 11

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

 Although histologically benign, RRP causes significant morbidity and mortality due to recurrent nature.2

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

RRP is rare



How is HPV spread?
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Transmission of Genital HPV

Predominantly associated with sexual activity

Can occur from asymptomatic and subclinical patients

Infectivity after treatment of genital warts or cervical cellular abnormalities is unknown

Anyone who is sexually active can get HPV, even if you have had sex with only one person. 

You also can develop symptoms years after you have sex with someone who is infected 

making it hard to know when you first became infected

Epidemiology



Mechanisms of HPV 

Transmission and Acquisition

Sexual contact

Through sexual intercourse1

Genital–genital, manual–genital, oral–genital2–4

Genital HPV infection in virgins is rare,
But may result from nonpenetrative sexual contact.2

Proper condom use may help reduce the risk,
but is not fully protective against infection.5

1. Kjaer SK, Chackerian B, van den Brule AJ, et al. Cancer Epidemiol Biomarkers Prev. 2001;10:101–106. 2. Winer RL, Lee S-K, Hughes JP, Adam DE, Kiviat NB, Koutsky

LA. Am J Epidemiol. 2003;157:218–226. 3. Fairley CK, Gay NJ, Forbes A, Abramson M, Garland SM. Epidemiol Infect. 1995;115:169–176. 4. Herrero R, Castellsagué X, 

Pawlita M, et al. J Natl Cancer Inst. 2003;95:1772–1783. 5. Manhart LE, Koutsky LA. Sex Transm Dis. 2002;29:725–735. 6. Smith EM, Ritchie JM, Yankowitz J, et al. Sex 
Transm Dis. 2004;31:57–62. 7. Ferenczy A, Bergeron C, Richart RM. Obstet Gynecol. 1989;74:950–954. 8. Roden RBS, Lowy DR, Schiller JT. J Infect Dis. 1997;176:1076–

1079. 9. Anhang R, Goodman A, Goldie SJ. CA Cancer J Clin. 2004;54:248–259. 
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Mechanisms of HPV 

Transmission and Acquisition

Nonsexual routes

Mother to newborn (vertical transmission)

Fomites (eg, undergarments, surgical gloves, biopsy forceps) 

Hypothesized but not well documented; would be rare

Most infected individuals are unaware that they are infected and may unknowingly 
spread the virus.

1. Kjaer SK, Chackerian B, van den Brule AJ, et al. Cancer Epidemiol Biomarkers Prev. 2001;10:101–106. 2. Winer RL, Lee S-K, Hughes JP, Adam DE, Kiviat NB, Koutsky

LA. Am J Epidemiol. 2003;157:218–226. 3. Fairley CK, Gay NJ, Forbes A, Abramson M, Garland SM. Epidemiol Infect. 1995;115:169–176. 4. Herrero R, Castellsagué X, 

Pawlita M, et al. J Natl Cancer Inst. 2003;95:1772–1783. 5. Manhart LE, Koutsky LA. Sex Transm Dis. 2002;29:725–735. 6. Smith EM, Ritchie JM, Yankowitz J, et al. Sex 
Transm Dis. 2004;31:57–62. 7. Ferenczy A, Bergeron C, Richart RM. Obstet Gynecol. 1989;74:950–954. 8. Roden RBS, Lowy DR, Schiller JT. J Infect Dis. 

1997;176:1076–1079. 9. Anhang R, Goodman A, Goldie SJ. CA Cancer J Clin. 2004;54:248–259. 
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Risk Factors for Women 

Young age

Sexual behavior

Risk increases with increasing number of recent and lifetime sex partners

Sexual behavior of sex partners

Risk increases for women whose sex partners had multiple sex partners 

 Immune status–HPV more likely to be detected in immune-suppressed 

1. Castellsagué X, Bosch FX, Muñoz N. Salud Publica Mex. 2003;45(suppl 3):S345–353. 2. Svare EI, Kjaer SK, Worm 

AM, Østerlind A, Meijer CJLM, van den Brule AJC. Sex Transm Infect. 2002;78:215–218. 3. Insinga RP, Dasbach EF, 

Myers ER. Clin Infect Dis. 2003;36:1397–1403. 4. Chin-Hong PV, Vittinghoff E, Cranston RD, et al. J Infect Dis. 
2004;190:2070–2076. 5. Bleeker MC, Hogewoning CJ, Voorhorst FJ, et al. Int J Cancer. 2005;113:36–41. 6. 

Castellsagué X, Bosch FX, Muñoz N, et al. N Engl J Med. 2002;346:1105–1112. 10



Men acquire and transmit HPV.

 Risk factors for HPV acquisition and/or transmission by men include:

Young age (peak age group 25–29 years of age)

 Recent multiple sexual partners

Lack of circumcision

1. Castellsagué X, Bosch FX, Muñoz N. Salud Publica Mex. 2003;45(suppl 3):S345–353. 2. Svare EI, Kjaer SK, Worm 

AM, Østerlind A, Meijer CJLM, van den Brule AJC. Sex Transm Infect. 2002;78:215–218. 3. Insinga RP, Dasbach EF, 

Myers ER. Clin Infect Dis. 2003;36:1397–1403. 4. Chin-Hong PV, Vittinghoff E, Cranston RD, et al. J Infect Dis. 
2004;190:2070–2076. 5. Bleeker MC, Hogewoning CJ, Voorhorst FJ, et al. Int J Cancer. 2005;113:36–41. 6. 

Castellsagué X, Bosch FX, Muñoz N, et al. N Engl J Med. 2002;346:1105–1112. 10

Role of Men in

HPV Transmission



Clinical Manifestations and 

Sequelae
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Clinical Manifestations and 

Sequelae

Most genital HPV infections are transient, asymptomatic (subclinical), 

and have no clinical consequences in immunocompetent individuals.  

Time to development of clinical manifestations is variable

Clinical manifestations of genital HPV infection include
Genital warts,*
Cervical cellular abnormalities detected by Pap tests,*
Some anogenital squamous cell cancers,
Some oropharyngeal cancers 
Recurrent respiratory papillomatosis.

*Two most common clinically significant manifestations of genital HPV infection

Clinical Manifestations
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Natural History of HPV

Persistent HPV infection

Not cleared by the immune system 

Characterized by persistently detectable type-specific HPV DNA

Persistent oncogenic HPV infection is most important risk factor for 

precancerous cervical cellular changes and cervical cancer.

Pathogenesis
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Genital Warts-Symptoms

Genital warts usually cause no symptoms.

 Symptoms that can occur include:
Vulvar warts-dyspareunia, pruritis, burning discomfort;

Penile warts-occasional itching;

Urethral meatal warts-hematuria or impairment of urinary stream; 

Vaginal warts-discharge/bleeding, obstruction of birth canal (secondary to 
increased wart growth during pregnancy); and

Perianal and intra-anal warts-pain, bleeding on defecation, itching

Most patients have fewer than ten genital warts, with total wart area of 
0.5–1.0 cm2.

Clinical Manifestations
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Genital Warts in

Preadolescent Children

 May be due to sexual abuse although this condition is not diagnostic for 

sexual abuse. 

 Their appearance should prompt an evaluation by a clinician.

 May also result from vertical transmission, transmission of nongenital HPV types

to genital surface, and possibly fomite transmission, although fomite 

transmission has never been documented.

Clinical Manifestations
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Genital Warts and High-Risk 

HPV

High-risk HPV types occasionally can be found in visible warts and have been associated 

with squamous intrepithelial lesions (squamous cell carcinoma in situ, ……).

The lesions can resemble genital warts.

Unusual appearing genital warts should be biopsied.

Clinical Manifestations
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What are the symptoms 

of high-risk HPV infection?

High-risk types of HPV do not usually cause any symptoms. 

Most women feel fine even when they have cell changes in 

their cervix that can lead to cancer.

Regular cervical cancer screening can detect changes.

 Treatment (if needed) is simple and effective.

Pathogenesis



Risk factors for HPV persistence and 

development of cervical cancer

Early first sexual intercourse

Multiple sexual partners

Tobacco use

Immune suppression (for example, HIV-infected individuals are at higher 
risk of HPV infection and are infected by a broader range of HPV types)

28



There are 3 different types of screening tests are currently available:

conventional (Pap) test and liquid-based cytology (LBC)

visual inspection with Acetic Acid (VIA)

HPV testing for high-risk HPV types.
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Screening for cervical cancer



Because pre-cancerous lesions take many years to develop, screening is 

recommended for every woman from aged 30 to 49 at least once in a lifetime and 

ideally more frequently.

.

30

Screening for cervical cancer



Diagnosis of 

Genital Warts and

Cervical ellular Abnormalities
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Diagnosis of Genital Warts

Diagnosis is usually made by visual inspection with bright light.

Consider biopsy when

Diagnosis is uncertain;

Patient is immunocompromised;

Warts are pigmented, indurated, or fixed;

Lesions do not respond or worsen with standard treatment

There is persistent ulceration or bleeding.

Diagnosis
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Diagnosis of Genital Warts

 Use of type-specific HPV DNA tests for routine diagnosis and management of genital 
warts is not recommended.

 Application of acetic acid to evaluate external genitalia is not routinely 
recommended due to its low specificity.

 External genital warts are not an indication for cervical colposcopy or increased 
frequency of Pap test screening (assuming patient is receiving screening at intervals 
recommended by her healthcare provider).

Diagnosis
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Diagnosis of

Cervical Cellular Abnormalities 

Cytology (Pap test)

Useful screening test to detect cervical cell changes

Provides indirect evidence of HPV because it detects

squamous epithelial cell changes that

are almost always due to HPV

Diagnosis
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HPV DNA tests
FDA-approved:

To triage women with ASC-US Pap test results, 
As an adjunct to Pap test screening for cervical cancer in women 30 years or older.

HPV DNA tests should not be used
In men,
In adolescents <21 years,
To screen partners of women 

with Pap test abnormalities,
STD screening for HPV.

Diagnosis

Diagnosis of

Cervical Cellular Abnormalities 



Algorithm for using HPV testing to manage women 

with atypical squamous cells of undetermined 

significance (ASCUS).
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Colposcopy
• Indication guided by physical exam or Pap test findings
• with or without HPV DNA test findings 

Cervical biopsy
• May be indicated if there is/are

• Visible exophytic lesions on cervix
• Pap test with HSIL, ASC-H, or other findings 

For more information on guidelines for managing women with cervical cytologic
abnormalities, refer to 2006 Consensus Guidelines for Management of Women with 
Cervical Cytologic Abnormalities http://www.asccp.org/consensus/cytological.shtml

Diagnosis

Diagnosis of

Cervical Cellular Abnormalities 

http://www.asccp.org/consensus/cytological.shtml


General Treatment

38



The goals of treatment

39

 prevention of virus transmission

eradication of premalignant lesions

reduction of symptoms.
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General Treatment of 

Genital Warts 

Primary goal is removal of warts.

If left untreated, genital warts may regress spontaneously

or persist with or without proliferation. 

In most patients, treatment can induce wart-free periods. 

Currently available therapies may reduce, but probably do not eliminate infectivity.

Effect of current treatment on future transmission is unclear.

Management
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Genital Warts

No evidence that presence of genital warts or their treatment is 

associated with development of cervical cancer.

Some patients may choose to forgo treatment and                                   

await spontaneous resolution. 

Consider screening persons with newly diagnosed genital 

warts for other STDs (e.g., chlamydia, gonorrhea, HIV, syphilis).

Management
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Treatment Regimens

Factors influencing treatment selection include
Wart size, 

Number of warts,

Anatomic site of wart,

Wart morphology,

Patient preference,

Cost of treatment,

Convenience

Adverse effects.

Management
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Recurrence After Treatment

As many as two-thirds of patients will experience recurrences of warts within 
6–12 weeks of therapy; after 6 months most patients have clearance.

consider biopsy

 If persistent after 3 months,

 if there is poor response to treatment,

 to exclude a premalignant or neoplastic condition, especially in 

an immunocompromised person. 

Management
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CDC-Recommended Regimens For 

External Genital Warts (Patient-Applied)

Podofilox 0.5% solution or gel*
• Apply solution with cotton swab or gel with a finger to visible warts twice a day for 3 days, followed by 4 

days of no therapy.

• Cycle may be repeated as needed up to 4 cycles

or

Imiquimod 5% cream*
• Apply cream once daily at bedtime, 3 times a week for up to 16 weeks.

• Treatment area should be washed with soap and water 6–10 hours after application

or

Sinecatechins 15% ointment*,**
• Apply ointment 3 times daily for up to 16 weeks.

• Do not wash off post-application

*Safety not established in pregnancy

**Safety not established in HIV- or HSV-co-infected individuals

Management
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CDC-Recommended Regimens For 

External Genital Warts (Provider-

Administered)

 Cryotherapy with liquid nitrogen or cryoprobe

• Repeat applications every 1–2 weeks, or

 Podophyllin resin 10%–25%* in compound tincture of benzoin

• Apply a small amount to each wart and allow to air dry

• To avoid toxicity

• Application should be limited to < 0.5 mL of podophyllin or < 10 cm2 of warts per 
session

• No open lesions or wounds should exist in the area to which treatment is administered

• Treatment may be repeated weekly if needed, or

 Trichloroacetic acid (TCA) or bichloroacetic acid (BCA) 80%–90%

• Apply small amount only to warts and allow to dry

• Treatment may be repeated weekly if needed, or

 Surgical removal - tangential scissor excision, tangential shave excision, curettage, or 
electrosurgery

*Safety not established in pregnancy

Management
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Alternative Treatment 

Regimens

Alternative Treatment Regimens include treatment options that might be 

associated with more side effects and/or less data on efficacy including

Intralesional interferon,

Carbon dioxide laser and surgery, and 

Topical cidofovir.

Management
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CDC-Recommended Regimens 

for Exophytic Cervical Warts

Biopsy needed, high-grade squamous intraepithelial lesions 

(SIL) must be excluded before treatment is initiated.

Management should include biopsy and consultation with a 

specialist.

Management



CDC-Recommended

Regimens for 

Vaginal Warts 

Treat only if symptomatic, since most treatments also affect normal tissue and 
can cause scarring and pain.

Cryotherapy with liquid nitrogen
• Use of a cryoprobe in the vagina is not recommended because

of risk for vaginal perforation and fistula formation.

TCA or BCA 80%–90% applied to warts
• Apply small amount only to warts and allow to dry (white “frosting” develops).
• Treatment may be repeated weekly if needed.

Management
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Regimens for

Urethral Meatal Warts

Cryotherapy with liquid nitrogen 

Podophyllin 10%–25% in compound tincture of benzoin

Treatment area must be dry before contact with normal mucosa.

Treatment may be repeated weekly, if needed.

Management



50

CDC-Recommended

Regimens for Anal Warts

Cryotherapy with liquid nitrogen

TCA or BCA 80%–90% applied to warts

Apply small amount only to warts and allow to dry (white “frosting” develops).

Treatment may be repeated weekly if needed.

Surgical removal 

Management
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Management in Pregnancy 

Genital warts can proliferate and become more friable during pregnancy. 

Cytotoxic agents (podophyllin, podofilox, imiquimod) should not be used. 

Cryotherapy, TCA, BCA, and surgical removal may be used.

HPV types 6 and 11 can cause recurrent respiratory papillomatosis in children.

 The route of transmission is not completely understood. 

Prevention value of cesarean delivery is unknown; 

C-section should not be performed solely to prevent transmission to neonate.

Management
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Partner Management 

and Public Health 

Measures
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Partner Management for 

Patients with Genital Warts

Sex partner examination is not necessary for management of genital warts.

 There are no data to indicate that reinfection plays a role in recurrences.

Providing treatment solely for the purpose of preventing future transmission cannot 
be recommended because value of treatment in reducing infectivity is not known. 

Counseling of sex partners provides an opportunity for these partners to 
Learn about the implications of having a partner who has genital warts and about the potential 

for disease transmission,
Receive STD and Pap screening, if necessary.

Prevention



HPV Vaccine



International HPV vaccines

Recommendations
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HPV Vaccines 

Two HPV vaccines are currently on the market, Gardasil and Cervarix

 Bivalent vaccine (HPV2) protects against HPV 16 and 18-associated cervical precancers.

 Quadrivalent vaccine (HPV4) protects against HPV 6, 11, 16, and 18-associated     

genital warts, cervical precancers, vulvar and vaginal precancers, and anal precancers. 

 (HPV4) protects against four types of HPV

 two that cause 70 percent of all cervical cancer

 two that cause 90 percent of all genital warts

Prevention



Indications:

GARDASIL is a vaccine indicated in girls and women from 9 years of age for 

the prevention of cervical, vulvar, vaginal , and anal cancer; precancerous 

or dysplastic lesions; genital warts; and infections caused by human 

papillomavirus (HPV) Types 6, 11, 16, and 18.

GARDASIL is indicated in boys and men from the age of 9 for the 

prevention of anal cancer and genital warts caused by HPV Types 6, 11, 16, 

and 18.

Gardasil Summary of Product Characteristics



Monitoring the Impact of

qHPV Vaccination
1

Outcomes of interest

Short-term (months)
• Incidence of genital warts

• HPV infection rates

Intermediate-term (years)
• Reductions in incident cervical lesions 

Long-term (decades)
• Incidence of and mortality from HPV-related cancers

HPV=human papillomavirus; qHPV=quadrivalent human papillomavirus.

1. Brotherton JM et al. Expert Rev Anti Infect Ther. 2011;9:627–639.  



Gardasil 9, a nonavalent HPV 

vaccine

 In 2014, the FDA approved Gardasil 9, a nonavalent HPV vaccine that contains 

HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58.     

 It is indicated in females aged 9-26 years 

for the prevention of cervical, vulvar, vaginal, and anal cancer. 

 It is also indicated in males aged 9-26 years to 

prevent genital warts (condyloma acuminata)



Should boys get HPV vaccine too?

Two HPV vaccines—Gardasil® and Gardasil® 9—are also 
recommended for boys.

 These vaccines help prevent boys from getting infected with the types of HPV 
than can cause

cancers of the back of the throat, 

cancers of penis, 

cancers of anus. 

genital warts. 

 less likely to spread HPV to their current and future partners.



In Women 24–45 Years of Age
Safety, Efficacy, and Immunogenicity

(EMEA approval 2014)

The European Medicines 
Evaluation Agency (EMEA)

GARDASIL



Dosage and Administration

GARDASIL should be administered intramuscularly (IM) in the deltoid region of the 

upper arm or in the higher antero-lateral area of the thigh as three separate 0.5 mL 

doses according to the following schedule:

First dose: 

At elected date

Second dose: 

2 months after the 
first dose

Third dose: 

6 months after the 
first dose

Gardasil Summary of Product Characteristics



Administration



What are some possible 

side effects of HPV vaccination?

 Vaccines, like any medicine, can have side effects.

 Many people who get HPV vaccine have no side effects at all. 

 The most common side effects are usually mild. Common side effects of HPV vaccine include:

 Pain, redness, or swelling in the arm where the shot was given

 Fever

 Headache or feeling tired

 Nausea

 Muscle or joint pain

 Brief fainting spells and related symptoms (such as jerking movements) can happen after any medical 
procedure, including vaccination. Sitting or lying down for about 15 minutes after a vaccination can help 
prevent fainting and injuries caused by falls.

 On very rare occasions, severe (anaphylactic) allergic reactions may occur after vaccination. People with 
severe allergies to any component of a vaccine should not receive that vaccine.



How long will the HPV vaccine 

provide protection?

Protection produced by HPV vaccine lasts at least 8-10 years 

according to data from clinical trials and ongoing research.

 There is no evidence to suggest that HPV vaccine loses the ability to 

provide protection over time.



Will the vaccine require

a booster?

Booster doses are not recommended



Pregnancy & Lactation

Pregnancy Category: B; Not recommended for use in pregnant women

Women who become pregnant after initiating the vaccination series, 

no intervention is needed; delay the remaining doses until completion 

of pregnancy

Lactation: not known whether excreted in breast milk, use caution



Does someone have to restart

the HPV vaccine series if too much time

passes between the shots?

However, if someone waits longer than that between shots,

they do not need to restart the series. 

Even if has been months or years since the last shot, the series should still be completed.



Gardasil Storage and Shelf Life

The vaccine must be stored at 2 – 8 
degrees Celsius

Shelf life is 36 months



Paying for HPV Vaccine



GARDASIL™ [Quadrivalent Human Papillomavirus (Types 6, 11, 16, 18) Recombinant Vaccine] 



به امید دیدار


