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Learning Obijectives:

1. review the management of abnormal pap smears
2. describe use of the preventive HPV vaccine among young adult women
3. understand the rationale for use of the preventive HPV vaccine

Scenario:

Beth, a 23 year old woman, presents for a follow-up
pap smear and refill of her oral contraceptive
medication. She explains that she has completed
annual pap smears for the last 3 years with “normal”
results before having an abnormal pap about 7
months ago. Following that abnormal pap she
completed some other “test” which was “normal” and
was instructed to come back in about 6 months for
another pap test. L

Beth denies dysuria or discharge at today’s visit. Her menstrual cycles are
regular with moderate flow. She is not presently sexually active, but does report
a total of 5 sexual partners in the past. For the last 4 years Beth has smoked
about 10 -12 cigarettes daily. She is nulliparous.

Review of her medical chart confirms pap smear cytology results of atypical
squamous cells of undetermined significance (ASC-US); reflex testing for Human
Papilloma Virus (HPV) was positive for the presence of high-risk HPV. Results of
colposcopy were negative.

At this visit you initiate a conversation to explore Beth’s understanding of Human
Papilloma Virus (HPV) and clinical outcomes. Beth recalls some of her
girlfriends mentioning something about HPV in the past but it appears that the
topic of HPV has not been discussed with her. You recommend that Beth
receive the HPV vaccine series with the first dose to be given today.
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Questions:

1.

8.

9.

What is the optimal management of women with ACS-US results on pap
sSmear screening?

How common is HPV infection?

How is HPV transmitted?

What disease outcomes are associated with HPV infection?
What is the effectiveness of HPV preventive vaccines?

What is known about the safety of the HPV preventive vaccines?

. What is the duration of protection?

Who should receive the HPV preventive vaccine?

What is the dosing schedule?

10.What are sources of coverage for the vaccine?

11.What about cervical cancer screening following vaccination with the HPV

vaccine?
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Answers

1. What is the optimal management of women with ACS-US results on pap
smear screening?

The management of pap smear cytologic abnormalities has been summarized in
consensus guidelines published in 2001 (Wright, Cox et al. 2002); an update of
these guidelines by the American Society for Colposcopy and Cervical Pathology
(ASCCP) is pending with anticipated release in mid- to late 2007.
(http://www.asccp.org/consensus.shtml, accessed July 5, 2007)

While a single cytologic pap smears specimen has somewhat limited sensitivity,
repeating this testing annually enhances the ability to detect cytologic
abnormalities. A cytologic result of “atypical squamous cells (ACS)” is poorly
reproducible but further evaluation is critical since 5-17% of women with ASC
results will be found to have a grade 2 or 3 cervical intraepithelial neoplasia
(CIN2/CIN3).(Wright, Cox et al. 2002)

The 2001 guidelines note three options for managing an ACS-US pap result: 1)
repeat cervical cytology at 4-6 months, 2) DNA testing for high-risk types of HPV,
or 3) referral for colposcopy. The guidelines note testing for high risk HPV DNA
as the preferred approach. Women who test positive for high risk HPV DNA
should complete colposcopy. If high risk HPV DNA is not detected, cytology
testing should be repeated in 1 year. (Only the high risk HPV test panel should
be ordered, since the presence of low risk HPV DNA has no impact on clinical
management.)

In Beth’s case of an ACS-US pap result, HPV DNA testing was positive for the
presence of high risk HPV types. Colposcopy revealed no histology abnormalities
and repeat cytologic testing at 6 months and 12 months was recommended. If
both the 6 month and 12 month pap smear results are negative, annual
screening can be resumed.
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Cigarette smoking and low folate levels have been identified as co-factors in the
development of cervical cancers (Castellsague and Munoz 2003). Women with
genital HPV infections and pap smear abnormalities should be advised to stop
smoking, take a daily folic acid supplement (400 micrograms) and maintain a
monogamous relationship.

2. How common is HPV infection?

The number of prevalent HPV infections in the United States is thought to exceed
20 million, while the incidence of HPV infections acquired via intercourse is
upward of 5.5 million cases annually (Cates 1999). It is estimated that 75% of
sexually active men and women have been exposed to HPV at some point in
their lives (Koutsky, Galloway et al. 1988).

Males and females appear to be equally affected. Studies among adolescent
girls and young adult women have reported HPV prevalence rates ranging from
28%-82%, (Burk, Ho et al. 1996; Brown, Shew et al. 2005) while prevalence
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rates among adolescent and young adult males can range from 29%-48%
(Kataoka, Claesson et al. 1991; Svare, Kjaer et al. 2002).

HPV Infection in the United States
1% 4%
Genital warts

Detected by colposcopy ~75% of
population

exposed
M HPV DNA positive: uD [l

. (male and
Colposcopy negative female)

M Presence of antibodies
(negative HPV test)

H Not currently infected

60%

Koutsky LA et al. Am J Med. 1997;102(5A):3-8.

In the United States, the direct HPV-attributable costs associated with the
management of abnormal Pap test results and treatment of cervical neoplasia
totaled $3.6 billion in CY 2000; most of the costs results from follow-up and
treatment of abnormal pap smears (Chesson, Blandford et al. 2004). The costs
attributable to HPV exceed those associated with genital herpes, chlamydia, and
gonorrhea.

3. How is HPV transmitted?

While insertive intercourse likely represents the most efficient method of
infection, HPV can be transmitted though any skin to skin contact. Within ~36
months of first intercourse, the cumulative incidence of HPV infection among
female college students who were HPV negative at time of enrollment reached
50% (Winer, Lee et al. 2003).
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While the age of sexual debut is variable across different population groups,
national surveys note that about % of US 15 year olds report a history of vaginal
intercourse, increasing to 62% of males and 70% of females by age 18 years
(Mosher, Chandra et al. 2005). These figures suggest that other risk behaviors
for HPV transmission are likely occurring at earlier ages.

HPV Infection Among
College-Age Women*
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*Cumulative incidence of human papillomavirus infection among sexually active and HPV-negative women
at enrollment.
Winer RL et al. Am J Epidemiol. 2003;157:218-226.

Condoms are known to decrease the risk of infection with Human
Immunodeficiency Virus, chlamydia, gonorrhea, and herpes, as well as the risk of
pregnancy. A recent paper reported that the risk of genital HPV infection among
women reporting consistent condom use by male partners was reduced by 70%
(Winer, Hughes et al. 2006). Thus, while the risk of HPV infection, pregnancy
and sexually transmitted infections can be decreased, condoms are not
universally effective in preventing HPV infection. A prudent risk reduction
strategy should include the ABCs: Abstinence, Be faithful, Condom use.
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4. What disease outcomes are associated with HPV infection?

The clinical burden of disease resulting from human papillomavirus (HPV)
infection is substantial and extends from genital warts to cytologic abnormalities
to cervical, vaginal, and vulvar cancers and their associated precursor lesions.

The family of HPV viruses includes more that 100 distinct viral types, that can be
sub-divided based upon their trophism for infecting mucosal or cutaneous
epithelial tissues (Mahoney 2006). HPV viral types are generally classified using
a numbering system, for example HPV-6.

HPV infections involving cutaneous surfaces result in flat warts or plantar warts.
The 40 types of mucoso-trophic HPV viruses include both “high-risk” and “low-
risk” types based upon the type of disease outcomes resulting from infection.
High risk types are associated with the development of cancers and pre-cancers.

Infection with low risk HPV types (e.g., HPV-6, -11, etcetera) manifests as low
grade pap smear abnormalities and genital warts. While these low grade pap
smear abnormalities are largely reversible, the process of dealing with an
abnormal pap smear is very distressing to both these patients and their
families/friends. Among women exposed to HPV-6 or -11, about 2/3 will develop
genital warts by 36 months (Winer, Kiviat et al. 2005). HPV-6 and -11 are also
responsible for recurrent respiratory papillomatosis (RRP), where obstructive
papillomas form on the larynx and vocal cords, causing considerable morbidity
among affected infants and young children; there is also an adult onset form of
RRP.

High risk HPV infections (e.g., HPV-16, -18, -31, -33, etcetera) manifest as pap
smear abnormalities — low grade interepithelial lesions (LSIL), high grade
interepithelial lesions (HSIL), cervical cancers and other malignancies of the
anogenital region (Cox 1995; Munoz, Bosch et al. 2003).
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Cancers Attributable to High-Risk HPV

- -

Total Cancers* /ov\ﬁtshsglcgsﬁd

oo | s |
Vaginal/Vulvar 3,703

e
Oral/Pharyngeal 10,088

*U.S. Cancer Incidence Cancer Statistics: 1999-2000. Atlanta: Department of Health and Human Services,
Centers for Disease Control and Prevention, and the National Cancer Institute. Available at:
www.cdc.gov/cancer/npcr/uscs/. Accessed Aug. 16, 2006.

**Gonzalez Intxaurraga MA, et al. Acta Dermatovenerol. 2002;11:1-8.

Nearly all cervical cancer specimens have detectable high risk HPV-DNA (Bosch,
Lorincz et al. 2002; Munoz, Bosch et al. 2003) and the International Agency for
Research on Cancer (IARC) identifies a dozen high risk HPV types as human
carcinogens; chronic, persistent infection with high risk HPV represents a
necessary cause of cervical cancer (IARC 2005). In addition, persistent infection
with high risk HPV is implicated in the development of anal, penile, and
oral/pharyngeal cancers. Thus, HPV-related disease constitutes a significant
burden for both men and women.

Each year >50 million pap smears are completed in the US resulting in the
identification of 11,000+ new cancers of cervical cancer, 330,000 new cases of
high-grade cervical dysplasia [cervical intraepithelial neoplasia (CIN) 2/3]) and
1.4 million cases of low-grade cervical dysplasia (CIN 1) (Schiffman and
Solomon 2003). HPV infections lead to 1 in 5 women experiencing an abnormal
pap smear over their lifetimes (Sirovich and Welch 2004). The experience of an
abnormal pap smear can result in emotional distress and anxiety for the patient,
as well as family and friends. Moreover, the emotional impact of HPV infections
includes feeling of anxiety, rejection, shame, loss of sexual interest and fears
about cancer (Anhang, Goodman et al. 2004).
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Burden of Abnormal Pap Smears
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Sirovich BE, Welch HG. J Gen Intern Med 2004; 19: 143-150.

Most HPV infections are transient and will clear on their own; generally these
infections are asymptomatic. However, chronic and persistent infection with
high-risk HPV is associated with the development of malignancies and precursor
lesions. At this time, there is no strategy to identify patients at risk of developing
persistent HPV infection.

In summary, HPV types 16 and 18 are generally considered to account for
approximately 70% of all cervical cancers in high-grade cervical lesions (e.g.,
cervical intraepithelial neoplasia grade 3 [CIN 3]), (Munoz, Bosch et al. 2003) and
for more than 90% of cervical adenocarcinomas (Castellsague, Diaz et al. 2006).
These 2 HPV types are also thought to account for approximately 50% of CIN 2/3
cases, and close to 80% of vulvar intraepithelial neoplasia (VIN) 2/3 (Koutsky
1997). Low-risk HPV types, type 6 and 11, are thought to account for one-third
to one-half of all low-grade cervical lesions (CIN 1) as well as low-grade vaginal
[vaginal intraepithelial neoplasia (ValN)] and vulvar lesions (ValN 1 and VIN 1).
(Koutsky 1997) HPV types 6 and 11 account for more than 90% of cases of
genital warts (Brown, Schroeder et al. 1999).
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Common HPV Types Associated With
Benign and Malignant Disease

HPV Types Manifestations

Low-grade cervical changes
High-Risk Types 16, 18,

High-grade cervical changes
31, 33, and 45

Cervical cancer

Anogenital and other cancers

. Benign low-grade cervical
Low-Risk Types 6 and 11 changes

Condylomata acuminata
(Genital warts)

Co JT, 1995; Munoz et al., 2003.

5. What is the effectiveness of HPV preventive vaccines?

Data on preventive HPV vaccines is derived from clinical trials of the quadrivalent
HPV vaccine (Gardasil®, Merck & Co., Inc., Whitehouse Station, NJ), which
protects against HPV-16, -18, -6, and -11, and from clinical trials of a bivalent
HPV vaccine (Cervarix™, GlaxoSmithKline, London, UK), which protects against
HPV 16 and 18. Gardasil® was FDA-approved in June 2006 while an application
for Cervarix™ was submitted in March 2007.

HPV vaccine efficacy is generally within the range of 90% to 100% across
studies and clinical outcomes. Although published studies examined somewhat
different end points, the clinical outcomes are overlapping. Results provide
consistent evidence confirming high levels of efficacy against incident and
persistent HPV infection, cytologic abnormalities, histological changes, and HPV-
related disease, including cancers and precursor lesions.

The results of two large clinical trials of the quadrivalent HPV vaccine, which
together accrued 18,000 women, were recently published and affirmed high
efficacy against both cervical pre-cancers and external genital lesions based on 3
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years of follow-up; sero-conversion rates after the 3 dose vaccine series are
99.5% (2007; Garland, Hernandez-Avila et al. 2007).

After 3 years of follow-up, the quadrivalent HPV vaccine was 100% effective
(95% confidence interval 72-100%) against vulvar interepithelial neoplasia and
vaginal interepithelial neoplasia (VIN 2/3 and ValN 2/3) associated with HPV 16
or 18, among women naive to these HPV types (Joura, Leodolter et al. 2007).
These results suggest that the quadrivalent vaccine will contribute to reductions
in HPV-related vulvar and vaginal cancers.

An interim analyses of a bivalent vaccine against HPV 16 & 18 (GlaxoSmithKline)
among 18,000+ women ages 15-25 years noted efficacy of 90.4% against
HPV16/18 related lesions (cervical intraepithelial neoplasia 2 or worse lesions);
mean follow-up was 14.8 months (Paavonen, Jenkins et al. 2007).

These vaccines are based on virus-like particles (VLPs) derived from the non-
infectious L1 outer capsid proteins which induce an immunologic response (Fife,
Wheeler et al. 2004). Nearly all participants in clinical trials of HPV vaccines
have demonstrated seroconversion to each of the component HPV antigens with
antibody levels several-fold higher than those observed following natural infection
(Harper, Franco et al. 2004; Sattler and Investigators. 2005; Skjeldestad and
Committee 2005; Villa, Costa et al. 2005). However, minimal antibody levels
considered to provide protection against each of the HPV subtypes have not yet
been established. Moreover, antibody levels are HPV type—specific and assay-
specific, and it is not possible to compare antibody levels across or within trials.

Studies of the immunogenicity of the preventive HPV vaccine among of boys and
girls ages 9-15 years, provide evidence of immunologic responses to the
guadrivalent HPV vaccine that are least comparable to that observed among
young women (Nolan, Block et al. 2005; Reisinger, Block et al. 2006). Thus,
these data can be used to “bridge” efficacy data from studies that included young
women to other age groups not included in the efficacy trials completed to date.

6. What is known about the safety of HPV preventive vaccines?

Consistent with other trials of vaccines, injection site reactions such as pain,
swelling, and redness were common among participants in the HPV preventive
vaccine trials and were somewhat more frequent in the vaccine group. Pain
severity was typically reported as mild to moderate and generally lasted for 1 to 2
days. Systemic symptoms such as fatigue, headache, rash, upset stomach, and
August 2007 12
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temperature elevation were comparable between groups. The occurrence of
serious adverse events was infrequent, and vaccine-related serious adverse
events were extremely rare. Taken together, the data on adverse events from
these trials suggest that the HPV preventive vaccines are well tolerated (Harper,
Franco et al. 2004; Sattler and Investigators. 2005; Skjeldestad and Committee
2005; Villa, Costa et al. 2005; 2007; Ault 2007; Garland, Hernandez-Avila et al.
2007; Paavonen, Jenkins et al. 2007).

7. What is the duration of protection?

At this point it is not known if, or when, booster doses for these HPV vaccines
might be needed. Follow-up data extending out to about five years show
continued efficacy and immunogenicity for both the quadrivalent HPV
vaccine(Villa, Ault et al. 2006) and for the bivalent HPV vaccine (Harper, Franco
et al. 2006). Studies monitoring long term effectiveness remain underway.

8. Who should receive the HPV preventive vaccine?

The quadrivalent HPV vaccine (Gardasil®, Merck) is approved for administration
to girls and women ages 9 to 26 years as a 3 dose series (initial dose, then 2"
dose 2 months after the 1st dose and the 3rd dose 6 months after the 1% dose).
(GlaxoSmithKline filed for FDA approval of Cervarix™ in March 2007.)

Recommendations from the Advisory Committee on
Immunization Practices (ACIP) include routine use of
the quadrivalent HPV vaccine (HPV-6,-11,-16,-18;
Gardasil®) among girls at the 11-12 year visit; this
“pre-adolescent visit” is intended to serve as an
opportunity to emphasize health promotion and
prevention (e.g., immunization). Clinicians may opt
to vaccinate girls as young as age 9 years as part of
a systematic approach to vaccination (Markowitz,
Dunne et al. 2007).
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The HPV preventive vaccine should
also be offered to all girls and
women ages 13-26 years as part of
a catch-up vaccination strategy
(Markowitz, Dunne et al. 2007). The
greatest benefit from vaccination
with the HPV preventive vaccine will
be derived among those persons/groups that have not yet been
exposed to the HPV types included in the vaccine. Preventive
HPV vaccines will have efficacy among persons who have not yet
been exposed to HPV.

ACIP recommendations for use of the HPV vaccine call attention to “special
situations” including women with a history of equivocal/abnormal pap smears or,
known to be HPV-positive to high risk HPV DNA. While it is likely that women
with clinical histories similar to “Beth” have already been infected with HPV 16
and/or HPV 18 or other high risk HPV types, the results of HPV DNA testing are
based on positivity to a panel of 13 high risk HPV types. As a result, there is no
way to ascertain which type(s) are present. However, vaccination would protect
against those HPV types to which a patients has not yet been infected. The
preventive HPV vaccine has no therapeutic efficacy.

Similarly, women with a history of genital warts would likely already have been

exposed to HPV 6 and/or HPV 11. The preventive HPV vaccine would provide
protection against infection to those HPV types to which they have not yet been
exposed that are in the vaccine.

Thus, use of HPV vaccine should be promoted among women with a history

suggesting prior exposures to HPV, as the vaccine will afford protect against
HPV types to which they have not yet been exposed. Markowitz, Dunne et al.
2007).

Immunocompromised women should also be offered this vaccine, although the
immune response and effectiveness are uncertain. These special situations
warrant a discussion with patients regarding potential risks and potential benefits
as part of an informed decision-making process.

While lactating women may receive the HPV vaccine, vaccination of pregnant
females should be deferred (even though pregnancy category B).
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Schedules for recommended vaccines among children, adolescents and adults,
including the HPV vaccine, are available at http://www.cdc.gov/nip/recs/child-
schedule.htm#Printable.

9. What is the dosing schedule?

The HPV vaccine is a 3 dose series, administered over a period of 6 months.
Dose #2 is recommended 2 months after the initial dose, but can be administered
between 1 and 3 months following the initial dose. Dose #3 is recommended 6
months following dose #1, but can be administered between 4 and 8 months
after the initial dose. The minimal interval between the first and second doses of
HPV vaccine is 4 weeks and 12 weeks between the second and third doses
(Markowitz, Dunne et al. 2007). If a dose is late, it should be administered even
if outside the recommended window. Effectiveness data is based on
administration of all 3 vaccine doses and efficacy after just 1 or 2 doses is
unknown. Immune theory and available data suggest a prime with the first dose,
a boost with the second dose, and higher longer term titers from the third dose.

10. What are sources of coverage for the vaccine?

Out of pocket costs are $120 per dose or $360 for the full 3 dose series.
Because the vaccine is recommended for routine use in targeted groups
(Markowitz, Dunne et al. 2007), nearly all health plans that have preventive
services coverage will cover the purchase and administration cost for the HPV
vaccine among girls and women ages 9-26 years of age

The HPV vaccine is included as part of the Vaccines for Children (VFC)
program assuring access for disadvantaged adolescent females <19 years of
age. The federal VFC program which provides free vaccine for children through
age 18 years who are Medicaid eligible, uninsured, American Indian/Alaska
Native, or underinsured. Physicians can refer patients to VFC sites in their
community or register to participate in the VFC program, administered by the
Centers for Disease Control and Prevention at
http://www.cdc.gov/vaccines/programs/vfc/providers/default.ntm

For women 19-26 years of age who are uninsured or underinsured, the Merck
Vaccine Patient Assistance Program (VPAP) provides an important resource
for eligible adults to access the HPV vaccine without charge. Further information
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about the VPAP, including an application form, can be located at
http://www.merck.com/merckhelps/vaccines/home.html.

11. What about cervical cancer screening following vaccination with the
HPV vaccine?

The HPV vaccine can be considered as an adjunct to a comprehensive cervical
cancer control program. Clinicians should emphasize to patients who receive the
HPV vaccine that regular pap smear screening for cervical cancer early detection
should continue at the recommended intervals (Saslow, Runowicz et al. 2002). It
is important to understand that the maximal public health benefits of the
preventive HPV vaccine will not be realized until vaccine recipients reach the
ages of peak incidence for cervical, vaginal and vulvar malignancies, generally
ages 50 years and older. Also, the HPV vaccines do not protect against infection
with all high risk HPV types associated with the development of anogenital
cancers.

Non-compliance with recommended pap screening is a risk factor for cervical
cancer. The HPV vaccine may help to address disparities in cervical cancer
because HPV is covered by VFC.

Broad access to and utilization of the HPV preventive vaccines will help to
address the current disparities in cervical cancer incidence and mortality. While
the incidence of cervical cancer has decreased since 1992, cervical cancer
incidence rates among blacks remain about 20% higher than among whites.
Also, cervical cancer mortality rates among blacks are twice as high as among
whites [Surveillance Epidemiology & End Results, www.seer.cancer.gov, April
2006].
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Invasive Cervical Cancer Incidence and
Mortality Rates, by Race, SEER, 1975-2002
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SEER = Surveillance Epidemiology and End Results; *Rates are per 100,000 and are age-adjusted to the
2000 U.S. standard population; SEER Cancer Statistics Review, 1975-2003. Available at:
http://seer.cancer.govi/csr/1975_2003/. Accessed Aug. 15, 2006.

Consistent with recommendations from the Advisory Committee on Immunization
Practices (ACIP) (Markowitz, Dunne et al. 2007). HPV vaccination should be
actively promoted among all women ages 13-26 years. Cost should not
represent a barrier to HPV vaccination. The vaccine is available through the
Vaccines For Children program (up to age 18 years) and through the Merck
Patient Assistance program (ages 19-26 years)
[http://www.merck.com/merckhelps/vaccines/home.html]. ACIP
recommendations for the HPV vaccine have been endorsed by major medical
specialty societies providing care to girls and women including the American
Academy of Family Physicians, the American Academy of Pediatrics, the Society
of Adolescent Medicine, the American College of Obstetrics & Gynecology and
the American College Health Association.

August 2007 17
© Copyright 2007 Society of Teachers of Family Medicine
Group on Immunization Education



Clinical Scenario — Human Papilloma Virus Disease & Vaccination
23 year old female with abnormal pap test

c Ul @

References:

(2007). "Quadrivalent vaccine against human papillomavirus to prevent high-
grade cervical lesions.” N Engl J Med 356(19): 1915-27.

Anhang, R., A. Goodman, et al. (2004). "HPV communication: review of existing
research and recommendations for patient education." CA Cancer J Clin
54(5): 248-59.

Ault, K. A. (2007). "Effect of prophylactic human papillomavirus L1 virus-like-
particle vaccine on risk of cervical intraepithelial neoplasia grade 2, grade
3, and adenocarcinoma in situ: a combined analysis of four randomised
clinical trials." Lancet 369(9576): 1861-8.

Bosch, F. X., A. Lorincz, et al. (2002). "The causal relation between human
papillomavirus and cervical cancer.” J Clin Pathol 55(4): 244-65.

Brown, D. R., J. M. Schroeder, et al. (1999). "Detection of multiple human
papillomavirus types in Condylomata acuminata lesions from otherwise
healthy and immunosuppressed patients." J Clin Microbiol 37(10): 3316-
22.

Brown, D. R., M. L. Shew, et al. (2005). "A longitudinal study of genital human
papillomavirus infection in a cohort of closely followed adolescent women."
J Infect Dis 191(2): 182-92.

Burk, R. D., G. Y. Ho, et al. (1996). "Sexual behavior and partner characteristics
are the predominant risk factors for genital human papillomavirus infection
in young women." J Infect Dis 174(4): 679-89.

Castellsague, X., M. Diaz, et al. (2006). "Worldwide human papillomavirus
etiology of cervical adenocarcinoma and its cofactors: implications for
screening and prevention.” J Natl Cancer Inst 98(5): 303-15.

Castellsague, X. and N. Munoz (2003). "Chapter 3: Cofactors in human
papillomavirus carcinogenesis--role of parity, oral contraceptives, and
tobacco smoking." J Natl Cancer Inst Monogr(31): 20-8.

Cates, W., Jr. (1999). "Estimates of the incidence and prevalence of sexually
transmitted diseases in the United States. American Social Health
Association Panel." Sex Transm Dis 26(4 Suppl): S2-7.

Chesson, H. W., J. M. Blandford, et al. (2004). "The estimated direct medical cost
of sexually transmitted diseases among American youth, 2000." Perspect
Sex Reprod Health 36(1): 11-9.

Cox, J. T. (1995). "Epidemiology of cervical intraepithelial neoplasia: the role of
human papillomavirus." Baillieres Clin Obstet Gynaecol 9(1): 1-37.

Fife, K. H., C. M. Wheeler, et al. (2004). "Dose-ranging studies of the safety and
immunogenicity of human papillomavirus Type 11 and Type 16 virus-like
particle candidate vaccines in young healthy women." Vaccine 22(21-22):
2943-52.

August 2007 18

© Copyright 2007 Society of Teachers of Family Medicine
Group on Immunization Education




Clinical Scenario — Human Papilloma Virus Disease & Vaccination
23 year old female with abnormal pap test

c Ul @

Garland, S. M., M. Hernandez-Avila, et al. (2007). "Quadrivalent vaccine against
human papillomavirus to prevent anogenital diseases.”" N Engl J Med
356(19): 1928-43.

Harper, D. M., E. L. Franco, et al. (2004). "Efficacy of a bivalent L1 virus-like
particle vaccine in prevention of infection with human papillomavirus types
16 and 18 in young women: a randomised controlled trial." Lancet
364(9447): 1757-65.

Harper, D. M., E. L. Franco, et al. (2006). "Sustained efficacy up to 4.5 years of a
bivalent L1 virus-like particle vaccine against human papillomavirus types
16 and 18: follow-up from a randomised control trial." Lancet 367(9518):
1247-55.

IARC (2005). "Monographs on the Evaluation of Carcinogenic Risks to Humans:
HPV." 90.

Joura, E. A., S. Leodolter, et al. (2007). "Efficacy of a quadrivalent prophylactic
human papillomavirus (types 6, 11, 16, and 18) L1 virus-like-particle
vaccine against high-grade vulvar and vaginal lesions: a combined
analysis of three randomised clinical trials." Lancet 369(9574): 1693-702.

Kataoka, A., U. Claesson, et al. (1991). "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 33(3): 159-64.

Koutsky, L. (1997). "Epidemiology of genital human papillomavirus infection." Am
J Med 102(5A): 3-8.

Koutsky, L. A., D. A. Galloway, et al. (1988). "Epidemiology of genital human
papillomavirus infection.” Epidemiol Rev 10: 122-63.

Mahoney, M. C. (2006). "Protecting our Patients from HPV and HPV-Related
Diseases: Role of Vaccines." Journal of Family Practice(Nov suppl): 10-
17.

Markowitz, L. E., E. F. Dunne, et al. (2007). "Quadrivalent Human Papillomavirus
Vaccine: Recommendations of the Advisory Committee on Immunization
Practices (ACIP)." MMWR Recomm Rep 56(RR-2): 1-24.

Mosher, W. D., A. Chandra, et al. (2005). "Sexual behavior and selected health
measures: men and women 15-44 years of age, United States, 2002." Adv
Data(362): 1-55.

Munoz, N., F. X. Bosch, et al. (2003). "Epidemiologic classification of human
papillomavirus types associated with cervical cancer." N Engl J Med
348(6): 518-27.

August 2007 19
© Copyright 2007 Society of Teachers of Family Medicine
Group on Immunization Education



Clinical Scenario — Human Papilloma Virus Disease & Vaccination
23 year old female with abnormal pap test

c Ul @

Nolan, T., S. Block, et al. (2005). Comparison of the immunogenicity and
tolerability of a prophylactic quadrivalent human papillomavirus (HPV)
(types 6, 11, 16, and 18) L1 virus-like particle (VLP) vaccine in male and
female adolescents and young adult women. European Society of
Pediatric Infectious Diseases., Valencia, Spain.

Paavonen, J., D. Jenkins, et al. (2007). "Efficacy of a prophylactic adjuvanted
bivalent L1 virus-like-particle vaccine against infection with human
papillomavirus types 16 and 18 in young women: an interim analysis of a
phase Ill double-blind, randomised controlled trial.” Lancet.

Reisinger, K., S. Block, et al. (2006). A randomized controlled trial to evaluate the
safety and immunogenicity of a quadrivalent human papillomavirus (types
6,11, 16, and 18) L1 virus-like-particle vaccine in preadolescents and
adolescents. 24th Annual Meeting of the European Society for Paediatric
Infectious Diseases (ESPID).

Saslow, D., C. D. Runowicz, et al. (2002). "American Cancer Society guideline
for the early detection of cervical neoplasia and cancer.”" CA Cancer J Clin
52(6): 342-62.

Sattler, C. and F. I. Investigators. (2005). Efficacy of a prophylactic guadrivalent
human papillomvirus (HPV) (types 6, 11, 16, 18) L1 virus-like particle
(VLP) vaccine for prevention of cervical dysplasia and external lesions
(EGL). ICAAC 2005.

Schiffman, M. and D. Solomon (2003). "Findings to date from the ASCUS-LSIL
Triage Study (ALTS)." Arch Pathol Lab Med 127(8): 946-9.

Sirovich, B. E. and H. G. Welch (2004). "The frequency of Pap smear screening
in the United States.” J Gen Intern Med 19(3): 243-50.

Skjeldestad, F. and F. I. S. Committee (2005). Prophylactic quadrivalent human
papillomavirus (HPV) (types 6, 11, 16, 18) L1 virus-like particle (VLP)
Vaccine (Gardasil TM) reduces cervical intraepithelial neoplasia (CIN) 2/3
risk. IDSA 2005., San Francisco, CA.

Svare, E. |., S. K. Kjaer, et al. (2002). "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 78(3): 215-8.

Villa, L. L., K. A. Ault, et al. (2006). "Immunologic responses following
administration of a vaccine targeting human papillomavirus Types 6, 11,
16, and 18." Vaccine 24(27-28): 5571-83.

Villa, L. L., R. L. Costa, et al. (2005). "Prophylactic quadrivalent human
papillomavirus (types 6, 11, 16, and 18) L1 virus-like particle vaccine in
young women: a randomised double-blind placebo-controlled multicentre
phase Il efficacy trial." Lancet Oncol 6(5): 271-8.

August 2007 20
© Copyright 2007 Society of Teachers of Family Medicine
Group on Immunization Education



uni
Ammunizatg,

Clinical Scenario — Human Papilloma Virus Disease & Vaccination %
23 year old female with abnormal pap test %

Winer, R. L., J. P. Hughes, et al. (2006). "Condom use and the risk of genital
human papillomavirus infection in young women." N Engl J Med 354(25):
2645-54.

Winer, R. L., N. B. Kiviat, et al. (2005). "Development and duration of human
papillomavirus lesions, after initial infection.” J Infect Dis 191(5): 731-8.

Winer, R. L., S. K. Lee, et al. (2003). "Genital human papillomavirus infection:
incidence and risk factors in a cohort of female university students.” Am J
Epidemiol 157(3): 218-26.

Wright, T. C., Jr., J. T. Cox, et al. (2002). "2001 Consensus Guidelines for the
management of women with cervical cytological abnormalities.” JAMA
287(16): 2120-9.

August 2007 21
© Copyright 2007 Society of Teachers of Family Medicine
Group on Immunization Education



