
HPV Epidemiology

Human papillomavirus (HPV) is the most common sexually
transmitted infection in the United States, causing an estimated 6
million new genital infections annually.1 An estimated 25 million
women (aged 14 through 59) in the United States are currently
infected, with the highest preva-
lence among women aged 20-
24.2 Prevalence of HPV in
young women varies based on
the population studied, but
ranges from 14-90%,3 and is
usually approximately 30%
based on many clinic-based
prevalence studies. At least half
of sexually active men and
women acquire HPV at some
point in their lifetime, and mod-
els suggest that more than 80%
of sexually active women will
have acquired genital HPV by age 50 years.4 While the natural
history and transmission of HPV in men is much less studied,
HPV prevalence in men ranges from 1-73%, depending on
anatomic site evaluated and source of the sample.5 The ubiquity
of this virus makes it an important one to understand. 

Transmission and Risk Factors

Genital HPV is transmitted through genital contact, most
often by vaginal or anal intercourse. Infection usually occurs
soon after sexual initiation.6 In one study of female college stu-
dents, more than 50% acquired cervical HPV infection within 48

months after first sexual inter-
course.7 Vertical transmission
from mother to newborn can
occur during delivery, and man-
ifests as recurrent respiratory
papillomatosis.   

Risk factors for HPV infec-
tion include having a higher
number of sexual partners (life-
time and recent), younger age
(between adolescence and age
25), history of other sexually
transmitted infections, and
immunosuppression, including

human immunodeficiency virus.8 Other factors that may be relat-
ed, but are less definitive, include cigarette smoking, oral contra-
ceptive use, lack of circumcision of a male partner, younger age
at first sexual intercourse, and inconsistent condom use.9

The evidence for condom use and HPV prevention continues
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to evolve. A study of university women collected cervical and
vulvovaginal samples for HPV DNA and Pap testing every 4
months, along with daily recorded diaries of sexual behavior for
12 months.10 Women whose partners used condoms in all inci-
dences of vaginal intercourse were 70% less likely to acquire a
new genital HPV infection than were women whose partners
used condoms less than 5% of the time. While condoms are not
able to prevent all infections with HPV since the virus can be
transferred from skin that is not covered, they appear to dramati-
cally reduce its transmission.  

Natural History of HPV Infection
Although HPV infections are common, the majority of infec-

tions resolve spontaneously; 70% of infections clear within 12
months, and 90% within 24 months.11 The median duration of
new infections is roughly 8 months,12 although it is unclear
whether the virus is eliminated or present at undetectable levels.
High-risk types of HPV have a higher rate of persistence,6 and
are the most important risk factor for precancerous cervical
lesions and cervical cancer.

HPV Virology and Pathogenesis
HPV is a double-stranded, circular DNA virus in the Papillo-

maviridae family of viruses. More than 100 HPV types have
been identified.13 Their genome contains two functional regions:
an early region (E1, E2, E4, E5, E6, and E7), which encodes for
proteins that control transcription, replication, and cellular trans-
formation; and a late region (LI and L2), which encodes structur-
al proteins required for viral assembly. In the HPV types that are

associated with cancer, E6 and E7 proteins interfere with normal
cell cycle regulation and cause uncontrolled cell proliferation by
promoting degradation of the p53 tumor suppressor gene product
and inactivating the retinoblastoma protein.14 When purified, the
major capsid protein (L1) will self-assemble to form virus-like
particles (VLPs)—empty shells that resemble virus. 

Approximately 40 HPV types cause mucosal infection, and
these are classified on the basis of their oncogenic potential. Low
risk HPV types, which include types 6 and 11 among others, are
associated with anogenital warts, recurrent respiratory papillo-
matosis, and mild cervical dysplasia. High risk types are associ-
ated with anogenital cancers, including cervical, vulvar, penile,
and anal cancers as well as low- and high-risk dysplasias. High-
risk types include 16, 18, 31, 33, and 35, among others.15 (See
Table 1.)

HPV infections occur at the basal layer of the epithelium. The
virus accesses this layer through thin epithelial layers, such as
those in the transformation zones of the cervix or anus, through
microabrasions in the epithelium produced during sexual
activity.17 The virus then uses host cell machinery to replicate and
express viral proteins, which inhibit cellular differentiation and
stimulate continued cellular proliferation.16 The relatively larger
transformation zone of the adolescent cervix compared with
older women makes young women particularly susceptible to the
HPV virus.18

Diseases Caused by HPV 
Cervical cancer. High risk HPV types are responsible for

most high grade precancerous cervical lesions and 99.7% of cer-
vical cancers.19 In the United States, about 75% of all cervical
cancers are squamous cell, and the rest are adenocarcinomas.
Among cases of cervical cancer worldwide, HPV types 16, 18,
45, 31, and 33 account for 80% of the type distribution in squa-
mous cell carcinomas, and HPV types 16, 18, 45, 59, and 33
account for 94% of the type distribution in adenocarcinomas.20
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Table 1. HPV Viral Type and Associated 
Disease16

RISK HPV TYPE ASSOCIATED DISEASE

High Risk 16, 18, 31, 33, 35, 39, Low grade genital 
45, 51, 52, 56, 58, 59, lesions
68, 73, 82 High grade genital 

lesions
Cervical cancer
Other anogenital 

cancers

Low Risk 6, 11, 40, 42, 43, 44, Low grade genital
54, 61, 70, 72, 81, lesions
CP6108 Condylomata 

acuminata (genital 
warts)

Recurrent respiratory 
papillomatosis



The other 20% of squamous cell carcinomas and 6% of adeno-
carcinomas are caused by 20-23 other types, so that each one of
the other types accounts for only 3-0.1%. HPV 16 alone causes
50-60% of invasive cervical cancer, with HPV 18 causing anoth-
er 10-15%, for a total of 70% between the two types.

Since the introduction of Pap testing in 1949, cervical cancer
mortality rates in the United States have decreased by more than
70%.21 Despite such improvements, an estimated 11,150 cases of
cervical cancer are expected in the United States in 2007, caus-
ing an estimated 3,670 deaths.22 The incidence of cervical cancer
in black women in the United States is roughly 1.5 times higher
than that of white women, and mortality is twice as high. Hispan-
ic, Vietnamese, and Korean women also have notably higher
rates compared to white women.23 Worldwide, cervical cancer is
the second most common cause of death from cancer in women,
with an estimated 510,000 new cases causing 288,000 deaths
annually.24

Generally, cervical HPV infections are asymptomatic, but can
result in histologic changes that lead to cancer. These are classi-
fied as cervical intraepithelial neoplasias (CIN) grades 1, 2, or 3,
based on degree of abnormality, or if more advanced, adenocarci-
noma in situ (AIS). Roughly 500,000 precancerous lesions (CIN
2 or CIN 3) are diagnosed annually in the United States, and 50-
60% are due to HPV 16 and 18.25 CIN 1 can be caused by multi-
ple HPV types, including 6, 11, 16, and 18. CIN 1 clears on its
own without treatment in 60% of cases, whereas only 30-40% of
CIN 2 and 3 clear spontaneously.26

Using the Pap test, clinicians can detect cytological changes
that indicate which histologic change is occurring. Abnormalities
detected by Pap testing include ASC-US (atypical squamous
cells of undetermined significance), low grade and high grade
squamous intraepithelial lesions (LSIL and HSIL), and AIS.

Anogenital Warts. Anogenital warts (condyloma), 90% of
which are caused by HPV types 6 and 11,27 are benign growths
that often recur, requiring repeat treatments. In 20-30% of cases,
they regress spontaneously. In rare instances, they can become
locally invasive. Genital warts are estimated to occur in 1% of
the population, and result in an estimated 240,000 visits to physi-
cians’ offices, and 5% of all visits to sexually transmitted disease
clinics.28 An estimated 10% of men and women will develop
anogenital warts at some point in their lifetimes.29

Vaginal and Vulvar Cancer. Some, but not all vaginal and
vulvar cancers, which are less common than cervical cancer, are
associated with HPV. In 2007, 2,140 cases of invasive vaginal
cancer and 3,490 cases of vulvar cancer are expected, resulting in
790 and 880 deaths, respectively.22 When found, HPV 16 is the
most common type associated with vaginal cancers, and types 16
and 18 have been detected in 76% of vaginal intraepithelial neo-
plasia (VIN) 2 and 3 and 42% of vulvar carcinoma.26 While rates
of vaginal cancer are decreasing in the United States, rates of
vulvar cancer are increasing, possibly in part due to improved
detection or reporting. 

Anal Cancer. About 4,000 people annually develop anal can-
cer in the United States, with 80-90% of cases caused by HPV
16 or HPV 18.22 The incidence of anal cancer in men has

increased in the past 30 years, and men who have sex with men
and those with HIV are particularly at risk. Penile, urethral, and
head and neck cancers have also been associated with carcino-
genic HPV types.23

Recurrent Respiratory Papillomatosis. About 1 in 200,000
children under 18 years have juvenile laryngeal papillomatosis,
which involves benign laryngeal tumors that can lead to obstruc-
tion.23 Transmission is thought to occur from mother to baby dur-
ing delivery. These tumors often require repeated resection. HPV
6 and HPV 11 are most commonly involved, and in rare cases,
these papillomas can become invasive carcinoma.30

Cervical Cancer Screening
As mentioned above, Pap testing has remarkably reduced the

incidence of cervical cancer in the United States. Screening is
effective because lesions are usually slow to progress from mild
dysplasia to invasive carcinoma, cytological findings can identify
abnormalities before more serious disease occurs, there is good
treatment for mild and moderate dysplasia, and in the United
States there has been close follow-up of abnormal tests.31 Ameri-
can Cancer Society (ACS)21 and American College of Obstetri-
cians and Gynecologists (ACOG)32 Guidelines state that women
should have Pap testing performed within 3 years of beginning
sexual activity or by age 21, whichever occurs first. However,
due to imperfect cytological testing and some error in follow-up
of abnormal Pap smears, roughly 2-3 per 100,000 women can
still be expected to develop cervical cancer.23

As added security in diagnosis, several organizations (includ-
ing ACS21 and ACOG33) have recommended HPV DNA testing
simultaneously with cytological testing for women over age 30.
The Digene Hybrid Capture® 2 (HC2) High-Risk DNA Test is
the only U.S. Food and Drug Administration (FDA) approved
test for HPV. The test uses liquid nucleic acid hybridization and
detects 13 HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, and 68). The test is used to triage women with equivocal Pap
test results and as an adjunct to regular Pap screening.23

HPV Vaccines
Two prophylactic HPV vaccines have been developed: one

vaccine was licensed in June 2006, and the second was submitted
to the FDA in March 2007 and is pending licensure. The licensed
vaccine is a quadrivalent vaccine (Gardasil, Merck & Co., Inc.)
that protects against HPV types 6, 11, 16, and 18. The second is
a bivalent vaccine (Cervarix, GlaxoSmithKline) that protects
against HPV types 16 and 18. Both vaccines are composed of
recombinant L1 capsid protein that self-assembles into virus like
particles (VLPs), which contain no DNA and consequently are
unable to replicate. The vaccines do not contain live viruses.  

Quadrivalent HPV Vaccine. Gardasil is given in 3 separate
0.5 mL intramuscular doses.34 The second dose should be given 2
months after the first dose, and the third dose 6 months after the
first dose. Each dose contains 20 mcg HPV 6 L1 protein, 40 mcg
HPV 11 L1 protein, 40 mcg HPV 16 L1 protein, and 20 mcg
HPV 18 L1 protein. Each dose also contains an aluminum-based
adjuvant. The vaccine contains no thimerosal, preservative, or
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antibiotics. The vaccine should be stored at 2°C-8°C and not
frozen.

Efficacy (Per Protocol). Since it takes 20 years on average for
cervical lesions to progress to cervical cancer, and effective treat-
ments exist for precursor lesions, it would be unethical to use
cervical cancer as an endpoint for vaccine efficacy. Instead, CIN
2/3 and AIS are considered acceptable intermediate disease end-
points for cervical cancer. Double-blind, placebo-controlled stud-
ies have shown high efficacy of vaccines against HPV 16 (mono-
valent),35,36 and 6, 11, 16, and 18 (quadrivalent)37-39 vaccines for
prevention of respective HPV type persistent infection, CIN and
CIN 2/3 related to these vaccine types, and genital warts when
analyses are restricted to those who received 3 doses of vaccine,
had no protocol violations, and no evidence of HPV type specific
infection through 1 month past dose 3.34 If patients have vaccine
type-specific infection at baseline (based on PCR), there is no
evidence of protection from the vaccine against that type. In
phase II trials, four cases of CIN occurred in the vaccine group,
all of which were CIN 1. Overall efficacy of the quadrivalent
vaccine in prevention of cervical disease was 95%, and 99% in
prevention of external genital warts. In phase III trials, the vac-
cine is 98% effective in preventing HPV-16 and 18 related CIN
2/3 and AIS.40 Efficacy against HPV 16 or 18 related VIN 2/3
was 100% in phase II and III trials.41

Efficacy (Intent to Treat). Intent to treat analyses were per-
formed to determine the efficacy of the quadrivalent vaccine in
all women who were randomized into the trial and received at
least one dose of the vaccine, regardless of follow-up vaccination
and baseline HPV status.34 Overall, there was a 39% reduction in
HPV 16 and 18 related CIN 2/3 or AIS, and a 46% reduction in
HPV 6, 11, 16, and 18 related CIN or AIS in the vaccinated
group compared to placebo. This group also had a 69% reduction
in HPV 6, 11, 16, and 18 related genital warts, and a 69% reduc-
tion in HPV 16 or 18 related VIN 2/3. Individuals were only eli-
gible for the clinical trials if they reported no more than 4 life-
time partners, so actual efficacy may be lower in the general pop-
ulation. Clearly, vaccinated women remain at risk for cervical
and genital disease from HPV types that are present prior to vac-
cination.  

Immunology. Immunogenicity of the quadrivalent vaccine is
measured by quantifying IgG antibody to HPV L1 (geometric
mean titers). In all studies, vaccination provides higher antibod-
ies than natural infection for all 4 HPV types.38 Women who
were HPV-positive to a specific HPV type at the beginning of the
study developed an even higher response than those who were
HPV negative. A study of young women 9-15 years old showed
even higher antibody responses than women aged 16-26 years.42

It is unclear what level of antibody response is needed to protect
against HPV infection, since the vaccine has been so efficacious.
Follow-up studies may help determine the minimal protective
antibody level. 

Duration of Protection. Some individuals from phase II trials
have been followed for 60 months, and phase III trials have fol-
lowed women for 3 years after their final dose. Through 5 years,
vaccine-induced anti-HPV antibody titers have remained at or

above those following natural infection.39 Thus far, cumulative
efficacy against HPV type persistent infection or disease is 96%,
and efficacy against vaccine type CIN or external genital lesions
is 100%.39 The vaccine manufacturer is planning to follow 5,500
women in northern Europe for 15 years postvaccination to fur-
ther examine duration of protection.43

Safety. Clinical trial participants experienced side effects from
the quadrivalent HPV vaccine that were similar to other immu-
nizations. Pain at the injection site was the most common side
effect reported from vaccine recipients, and was slightly more
likely in those receiving vaccine (84%) compared with those
receiving an aluminum-containing placebo (75%).34 The other
common side effects included localized swelling and erythema at
the injection site. Fever was reported as an adverse reaction in
13% of those receiving quadrivalent vaccine, compared to 11%
of those receiving placebo. Other systemic adverse reactions
(nausea, nasopharyngitis, etc.) were similar among both groups.
There was no mortality during vaccine trials thought to be a
result of vaccine administration. Out of 21,464 subjects, there
were 102 serious adverse experiences in the 1-15 day period after
vaccination. These included headache, gastroenteritis, appendici-
tis, and pelvic inflammatory disease, as well as one case of bron-
chospasm and 2 cases of asthma exacerbation. Rates of these
symptoms in placebo recipients were similar. 

Simultaneous Administration with Other Vaccines. Adminis-
tration of the quadrivalent HPV vaccine was studied with con-
comitant hepatitis B vaccine administration in a placebo con-
trolled trial. Rates of injection site and systemic adverse experi-
ences were the same in both the vaccine and placebo groups.
Studies are planned to examine simultaneous administration of
meningococcal conjugate vaccine, tetanus, diphtheria and acellu-
lar pertussis (Tdap) vaccine, and Gardasil.26

Pregnancy and Lactation. Pregnant women were excluded
from the beginning of the quadrivalent vaccine trials, and if they
became pregnant during the trial, the next vaccine dose was
delayed until after delivery. However, 1,115 pregnancies
occurred in the vaccine group and 1,151 in placebo group.34

There were 15 cases of congenital anomaly in subjects who had
received the vaccine versus 16 anomalies in subjects who
received placebo. Sub-analyses examined infants born to women
who received vaccine or placebo within 30 days of estimated
pregnancy onset. Within this subset, in the infants born to vacci-
nated subjects there were five congenital anomalies compared to
zero in the placebo group. An expert panel determined these
were unrelated to vaccination.26 The quadrivalent vaccine has
been classified as pregnancy category B, based on no evidence of
harm to the fetus. Merck & Co. is maintaining a pregnancy reg-
istry to monitor fetal outcomes of pregnant women who are
exposed to Gardasil.  

A total of 995 nursing mothers were given the quadrivalent
vaccine or placebo during the clinical trials. Antibody response
was similar in both groups. No adverse events were thought to be
vaccine-related (17 vaccine, 9 placebo; most respiratory infec-
tions and gastroenteritis), and lactating women can receive the
quadrivalent HPV vaccine. 
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Bivalent Vaccine (Cervarix). As mentioned above, Cervarix
(GlaxoSmithKline) is a bivalent vaccine that protects against
HPV types 16 and 18. This vaccine is delivered on a schedule of
0, 1, and 6 months. In placebo-controlled, randomized clinical
trials that included women aged 15-25 years, vaccine efficacy
was 100% in preventing HPV 16 or 18 related CIN in a follow-
up period of 4.5 years.44 This vaccine also offered broad protec-
tion against incident infection HPV 45 and HPV 31, despite
those types not being included in the vaccine, implying that sero-
logic cross-reactivity occurs. This vaccine uses an AS04 adjuvant
that contains aluminum hydroxide and 3-deacylated mono-phos-
phoryl lipid A. Clinical trials have shown higher antibody titers
when AS04 is used as an adjuvant rather than aluminum by
itself.45

The bivalent vaccine has been shown to be safe and well-tol-
erated. Vaccine recipients had a slightly higher rate of local reac-
tion, including pain, redness, and swelling (94%) compared to
placebo recipients (88%). Approval for this vaccine has been
submitted to the FDA and is pending.

Recommendations for Vaccination
Both the Centers for Disease Control and the American Can-

cer Society have developed recommendations for vaccination

with the FDA-approved quadrivalent vaccine.9,23 (See Table 2.)
Based on evidence that the vaccine provides prophylactic protec-
tion for HPV types 6, 11, 16, and 18 prior to natural infection,
but is not therapeutic if already infected, both recommendations
emphasize the continued need for routine cervical cancer screen-
ing in vaccinated individuals. In addition, 30% of HPV types that
result in cervical cancer are not covered by the vaccine. To
achieve the greatest benefit from vaccination, both recommenda-
tions advise vaccinating young women, since it is more likely
that they will not have been exposed to HPV virus. 

Pap testing and screening for HPV are not needed before vac-
cination at any age. The minimal interval between doses 1 and 2
is 4 weeks, and the minimal time between doses 2 and 3 is 12
weeks. The vaccine series does not need to be restarted if a
longer interval than recommended has elapsed between doses. It
can be given simultaneously with any other recommended ado-
lescent vaccines, including meningococcal conjugate, Tdap, and
hepatitis B vaccines. While women should not receive the vac-
cine if they are pregnant, they can receive it if they are lactating.
There is no contraindication to vaccinating immunocompromised
individuals, since there is no live component to the vaccine. The
vaccine has not yet been approved for males, although studies are
ongoing.

HPV Vaccine Acceptance
Several studies examined acceptability of HPV vaccine

among adolescents, parents, and physicians prior to vaccine
availability, and generally found that acceptability of the vaccine
is high. Two studies have reported parental concern that offering
the HPV vaccine would increase unsafe sexual behavior,46,47 but
another study found that severity of infection and vaccine effica-
cy were much more critical factors for parents in making vacci-
nation decisions for their children.48 In the past, knowledge about
HPV has been low,49 but studies vary on whether providing par-
ents educational interventions change their opinions about the
vaccine.46,50 In general, parents look to their physicians for vacci-
nation information and recommendations, so providers have a
critical role in explaining the usefulness to vaccinate prior to sex-
ual debut. 

State Mandates
Each state decides independently which vaccines to mandate

for school entry. The issue of states requiring a vaccine that pre-
vents a sexually transmitted infection has engendered much con-
troversy in recent months. The Michigan senate was the first to
introduce legislation in September 2006 to require HPV vaccine
for girls entering sixth grade, but the bill was revised to only
require education about HPV. Much controversy surrounded the
February 2007 executive order from the governor of Texas to
mandate the vaccine for girls entering sixth grade. Legislators in
that state passed a bill to override the executive order, and the
governor did not veto that bill. In March 2007, Virginia became
the first state in the nation to enact a school HPV vaccination
requirement, with an opt-out policy for parents. Legislators in
41 states and the District of Columbia have introduced legisla-
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Table 2. Centers for Disease Control (CDC)
and American Cancer Society (ACS) 
Recommendations for Quadrivalent Human
Papillomavirus Vaccine Use23,26

RECOMMENDATION ORGANIZATION

• Routine HPV vaccination is recommended CDC, ACS
for females aged 11 to 12 years

• Females as young as 9 years may receive CDC, ACS
HPV vaccination 

• Catch-up vaccination for females 13-18 CDC, ACS
years who have not been vaccinated  
or not completed vaccine series

• Catch-up vaccination for females 19-26 CDC
years who have not been vaccinated 
or not completed vaccine series

• Insufficient data to recommend for or ACS
against vaccination of females aged 
19-26 years. A woman 19-26 should 
have an informed discussion with her 
healthcare provider regarding potential 
benefit from vaccine, and ideally vaccine 
should be administered prior to sexual 
intercourse

• Screening for cervical cancer should CDC, ACS
continue in all women according to 
guidelines21



tion to require, fund, or educate the public about HPV vaccine,
and 17 states have enacted this legislation.51 In the past year, 24
states and the District of Columbia introduced legislation to
specifically mandate the vaccine for sixth grade school entry,
with parent exemptions included. (See Table 3.) Many states
have withdrawn their initial bills that mandated the vaccine in
favor of required HPV education, which is most needed. The
CDC, American Academy of Pediatrics, and American Acade-
my of Family Physicians oppose mandates at this point, and
consider them premature, since vaccine finance issues, reim-
bursement, and long-term safety with widespread use have not
yet been established. 

Cost and Cost-Effectiveness
The quadrivalent HPV vaccine is the most expensive vaccine

to date, at $120 per dose, and $360 for the entire series. Several
studies have used mathematical modeling to determine the cost-
effectiveness of vaccinating 12-year-olds. In those studies, the
cost of each quality-adjusted life year gained ranges from $3,000
to $24,300, and varies based on assumption of duration of pro-
tection, need for boosters, cost, and vaccine coverage.26 Overall
these values are considered cost-effective. Modelers point out
that if the rate of vaccination is high for women, the incremental
benefit of vaccinating men is small.23

Summary
HPV infection is extremely common, and high risk HPV

types are associated with the development of cervical and other
anogenital cancers. The quadrivalent HPV vaccine is efficacious
in preventing infection with HPV types included in the vaccine.
The vaccine is not effective if individuals have already been
exposed to those types of the virus, so vaccinating at early ado-
lescent ages has been recommended. In the coming year, a biva-
lent vaccine is expected to reach the U.S. market, and individual
states are likely to resolve legislation related to the vaccine. In
most states, it is likely that school mandates will not result, but
rather there will be much-needed programs for vaccine financing
and mandatory education about the relationship between HPV
and cervical cancer.
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Physician CME Questions

17. The HPV vaccine currently available (Gardasil) contains which sub-

types of the virus?

A. 6 and 18 only

B. 6, 11, 16, 18

C. 45 and 51 only

D. 16, 18, 45, 51

18. What percent of cervical cancer is preventable from the currently

available HPV vaccine?

A. 30%

B. 50%

C. 70%

D. 90%

19. The HPV vaccine that has been submitted to the FDA but not yet

approved (Cervarix) contains which subtypes of the virus?

A. 6 and 18 only

B. 6, 11, 16, 18

C. 45 and 51 only

D. 16, 18, 45, 51

20. Carcinogenic types of HPV are associated with all of the following

cancer types except:

A. head and neck. 

B. penile.

C. urethral.

D. ovarian.

21. Differences in the ACS and CDC guidelines include which of the 

following?

A. ACS does not recommend vaccinating women ages 19-26,

whereas CDC does.

B. CDC does not recommend vaccinating women ages 19-26,

whereas ACS does. 

C. ACS does not recommend catch-up for girls 13-18, whereas

CDC does.

D. CDC does not recommend catch-up for girls 13-18, whereas

ACS does.

22. A 12-year-old girl receives her second quadrivalent HPV vaccine

today. Which of the following statements is most accurate?

A. If she misses her next dose, she needs to restart the series.

B. Her first dose was likely given 1 month ago.

C. Her 12-year-old brother is also eligible to receive the vaccine.

D. Her next vaccine is due in 4 months.

23. Which state was the first to enact a school requirement for receipt of

HPV vaccine?

A. Texas

B. Virginia

C. Ohio

D. Michigan

24. The quadrivalent HPV vaccine is recommended for which of the 

following groups?

A. Young women ages 15-18

B. Pregnant women

C. Males ages 11-12

D. All of the above

25. Which of the following best describes the formulation of both the

quadrivalent and bivalent HPV vaccines?

A. Protein subunit

B. Live attenuated virus

C. Inactivated whole virus

D. Polysaccharide conjugate

CME Answer Key
17. B; 18. C; 19. A; 20. D; 21. A; 22. D; 23. B; 24. A; 25. A

112 September 2007/Primary Care Reports

Primary Care Reports

CME Objectives

To help physicians:
• summarize the most recent significant primary care med-

icine-related studies;
• discuss up-to-date information on all aspects of primary

care, including new drugs, techniques, equipment, trials,
studies, books, teaching aids, and other information pertinent
to primary care;

• evaluate the credibility of published data and recommen-
dations; and

• describe the pros and cons of new testing procedures.



In this issue: Adding an anticoagulant to aspirin is of no
value in patients with peripheral artery disease, older adults
with  coronary disease benefit from aggressive statin therapy,
simvastatin may reduce the risk of dementia and Parkinson’s
disease by as much as 50%, MiraLAX is safe for long-term
use in patients with chronic constipation, the FDA green-
lights Avandia, brings back Zelnorm for limited use, and rec-
ommends approving Evista for breast cancer prevention.

Patients with peripheral artery disease are at
high risk for cardiovascular complications.
Antiplatelet drugs are routinely prescribed for

these patients, but is adding an oral anticoagulant of
value? No, according to a new study. In fact, the
combination may be dangerous. More than 2,100
patients with PAD were randomly assigned to
antiplatelet therapy with an oral anticoagulant or to
antiplatelet therapy alone. The first coprimary out-
come was myocardial infarction, stroke, or death
from cardiovascular causes.  The second coprimary
outcome was myocardial infarction, stroke, severe
ischemia of the peripheral or coronary arteries lead-
ing to urgent intervention or death from cardiovas-
cular causes.  After an average followup of 35
months, the first coprimary outcome occurred in 132
of 1080 patients receiving combination therapy
(12.2%) and 144 of 1081 patients receiving
antiplatelet therapy alone (13.3%) (RR 0.92; 95% CI,
0.73 to 1.16; P = 0.48).  The second coprimary out-
come occurred in 172 patients receiving combination
therapy (15.9%) compared to 188 patients receiving
antiplatelet therapy alone (17.4%) (RR 0.91; 95% CI,
0.74 to 1.12; P = 0.37).  Life-threatening bleeding
occurred in 43 patients receiving combination ther-
apy (4.0%) as compared to 13 patients receiving
antiplatelet therapy alone (1.2%) (RR 3.41; is 95% CI,

1.84 to 6.35; P < 0.001).  The authors conclude that
adding an oral anticoagulant to antiplatelet therapy
in patients with PAD was not more effective than
antiplatelet therapy alone in preventing major car-
diovascular complications, but was associated with
an increase in life-threatening bleeding (N Engl J
Med 2007; 357: 217-227).   ■

High-Dose Statin Therapy, Value for Older Adults
Aggressive lipid lowering with high-dose statin

therapy may be of value in older adults with stable
coronary disease.  The multicenter study from the
United States included 3,809 patients 65 years or older
with coronary artery disease and cholesterol levels less
than 130 mg/dl who were randomized to receive
atorvastatin 10 mg or 80 mg.  Patients on low-dose
atorvastatin achieved average cholesterol levels of 100
mg/dl versus 70 mg/dl for high dose therapy.  The
primary endpoint was occurrence of first major car-
diovascular event such as death from CHD, nonfatal
non-procedure-related myocardial infarction, resusci-
tated cardiac arrest, or fatal or nonfatal stroke. Patients
treated with high-dose atorvastatin were found have a
2.3% absolute risk reduction and a 19% relative risk
reduction for the primary endpoint (hazard ratio 0.81
[95% CI, 0.67 to 0.98]; P = 0.032). Mortality rates were
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lower for CHD, nonfatal non--procedure-related
myocardial infarction, and stroke in the high-dose
group. High-dose therapy was not associated with
elevated creatine kinase levels.  The authors conclude
that treating older patients with coronary heart disease
more aggressively to reduce low-density lipoprotein
cholesterol levels provides additional clinical benefit
(Ann Int Med 2007;147: 1-9). ■

Simvastatin, Best for Parkinson’s Disease
Simvastatin, not atorvastatin or lovastatin, is

associated with a dramatically reduced risk of
dementia and Parkinson’s disease (PD) according to
a study from Boston University and VA database of
4.5 million individuals (95% men).  In the observa-
tional study, over 700,000 subjects took simvastatin,
nearly 54,000 took atorvastatin, and over 54,000
patients were prescribed lovastatin. Three models
were used to evaluate the data, adjusting for covari-
ates associated with dementia or Parkinson’s dis-
ease.  The first model was adjusted for age; the
second model adjusted for 3 known risk factors for
dementia: hypertension, cardiovascular disease, or
diabetes; and the third model adjusted using the
Charlson index, an index that provides broad
assessment of chronic disease. Using the third
model, the hazard ratio for dementia was 0.46 for
simvastatin (CI 0.44-0.48, P < 0.0001) and 0.91 for
atorvastatin (CI 0.80-1.02, P = 0.11).  Lovastatin was
not associated with a reduction in the incidence of
dementia. The hazard ratio for newly acquired
Parkinson’s disease was 0.51 for simvastatin (CI
0.49-0.55, P < 0.001). There was no reduction in PD
with atorvastatin or lovastatin. The degree of risk
reduction utilizing the other models was similar
with simvastatin.  The authors conclude that sim-
vastatin is associated with a strong reduction in the
incidence of dementia and PD, while atorvastatin is
associated with a modest reduction in incidence of
dementia and Parkinson’s disease that shows a
trend toward significance (BMC Med published
online July 19, 2007). The surprising finding sug-
gests a difference between simvastatin and atorvas-
tatin out of proportion to their cholesterol lowering
effects, which the authors suggest may be due to
the ability of simvastatin to cross the blood brain
barrier more readily than other statins. ■

Polyethylene Glycol for Chronic Constipation
Long-term use of polyethylene glycol is safe and

effective for chronic constipation according to the
results of a new study from Alabama. More than
300 patients were randomized to receive polyethyl-
ene glycol 3350 (MiraLAX) in a single 17 g dose per

day or placebo for 6 months.  The primary end-
point of improvement of constipation on an objec-
tive scale was reached in 52% of the PEG patients
and 11% placebo patients (P < 0.001). Similar effi-
cacy was seen in a subgroup of 75 elderly patients.
There were no significant adverse events other
than diarrhea, flatulence and some nausea associ-
ated with PEG. The authors conclude that PEG lax-
ative is safe and effective for use in patients with
chronic constipation for up to 6 months (Am J
Gastroenterol 2007;102:1436-1441). The study is par-
ticularly important because MiraLAX is now avail-
able over-the-counter and long-term use by
patients with chronic constipation is likely.  ■

FDA Actions
The FDA’s Oncologic Drugs Advisory Committee,

on a narrow vote, recommended approval of ralox-
ifene (Evista) for the indication of breast cancer pre-
vention in high risk women.  The approval was
based on data from the Study of Tamoxifen and
Raloxifene (STAR) trial, which showed a reduction of
4 cases of breast cancer per 1,000 women (50% rela-
tive risk reduction), although it was not as effective
as tamoxifen in preventing noninvasive breast can-
cers. Similar findings were seen in the Raloxifene for
Use for The Heart (RUTH) trial although this trial
revealed a higher risk of fatal stroke and blood clots
with raloxifene.  The FDA generally follows its advi-
sory committee recommendations. Raloxifene is
already approved for the prevention of osteoporosis.

The FDA has approved restricted use of
tegaserod (Zelnorm) for the treatment of irritable
bowel syndrome with constipation and chronic
idiopathic constipation in women under the age of
55 who meet certain criteria.  The drug was taken
off the market earlier this year when it was linked
with a higher risk of cardiovascular events includ-
ing heart attack, stroke, and unstable angina.
Patients must have no history of heart disease and
must be in critical need of the drug. Prescribing
will be under an investigational new drug protocol
program that has been set up by the FDA.

Rosiglitazone (Avandia-GlaxoSmithKline) is
associated with an increase risk of heart failure and
myocardial infarction. Despite this, the FDA’s
Endocrinologic and Metabolic Drugs Advisory
committee along with the Drug Safety and Risk
Management Advisory Committee has advised
that the drug stay on the market, albeit with
increased warnings. Type 2 diabetes patients who
are on insulin for those with heart disease are not
the candidates for the drug.  The FDA will render a
final decision on the drug this fall.   ■
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