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The human papillomavirus (HPV) is the most 
common sexually transmitted disease in the 
United States, affecting greater than 6 million 
people annually. The majority of newly infected 
individuals are between the ages of 15 and 24 
years. Although the vaccine may be adminis-
tered from 9 to 26 years of age, the Centers for 
Disease Control and Prevention (CDC) cur-
rently recommends routine vaccination with 
the HPV vaccine for females at 11-12 years of 
age. The Pediatric Pharmacy Advocacy Group 
endorses the safety and efficacy of the quadri-
valent HPV vaccine and agrees that the vac-
cine should be recommended for all adolescent 
girls, preferably prior to their “sexual debut.” 
Furthermore, we support the recommendation 
that young women through the age of 26 years 
should be vaccinated in order to decrease the 
risk of contracting a cancer-causing strain of 
HPV, even if they are already sexually active. 

BACKGROUND

Each year, the Centers for Disease Control 
and Prevention’s (CDC) Advisory Committee 
on Immunization Practices (ACIP) and the 
American Academy of Pediatrics (AAP) de-
velop and publish their recommended routine 
pediatric immunization schedule. The recom-
mendations for immunization practice within 
this schedule are developed based on the risk/

benefit for an individual child, as well as the 
public health benefit at large. These vaccines, 
which are recommended but not mandated by 

the CDC, are generally required for enrollment 
or admission to state-funded schools and day-
care centers. Mandates for immunization are 
usually determined by the state legislatures. 
Some states do allow parents to decline vacci-
nations for medical, religious or “conscientious 
reasons,” which may affect immunization cov-
erage rates and potentially negate the impact 
and overall benefit to the public.

The decisions to mandate immunizations 
recommended by the CDC are often influenced 
by lobbyists, who may not focus on the public 
health benefits of an immunization policy, 
but rather focus on things such as religious 
beliefs, individual rights, and financial con-
cerns. Frequently parents are pulled into the 
controversy and provided misinformation or 
partial information, which clouds their abil-
ity to make individual decisions for their own 
children. Such conflicting information is now 
the case with the new human papillomavi-
rus (HPV) immunization recommendations. 
At present, numerous state legislatures are 
wrestling with the decision to mandate HPV 
vaccination of adolescent females. The fact that 
HPV vaccination provides protection against 

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-03-13



JPPT

48 J Pediatr Pharmacol Ther 2008 Vol. 13 No. 1 • www.jppt.org

a sexually transmitted communicable disease 
adds another level of controversy. This state-
ment attempts to clarify the controversy in an 
effort to assist parents/guardians in making 
informed decisions regarding the immuniza-
tion of their children. 

EPIDEMIOLOGY

Human papillomavirus is likely the most 
common sexually transmitted disease in the 
United States, with more than 6 million people 
becoming infected each year.1,2 Among newly 
infected cases, 74% are between the ages of 15 
and 24 years.1,2 Persistent infection with HPV 
is a known risk factor for the development of 
cervical cancer. In 2003, 100% of the cervical 
cancers reported to the CDC were positive for 
a cancer-causing type of HPV, 70% of which 
were due to HPV types 16 or 18.2 The CDC 
estimates that approximately 11,000 women 
will be diagnosed with cervical cancer this year 
alone in the United States, with more than 
3500 women dying as a result of cervical can-
cer.2 Estimates of HPV infection demonstrate 
that greater than 80% of sexually active women 
will become infected with HPV by the time 
they reach the age of 50 years.1 Although not 
as commonly isolated, men are also frequently 
infected with HPV. 

The ACIP currently recommends that the 
HPV vaccine be administered to adolescent 
girls during their 11-12 year check-up, prior to 
when most adolescent girls reach their “sexual 
debut.” A survey conducted annually by the 
CDC evaluating high-risk behaviors in adoles-
cents revealed that in 2005, 62.4% of girls and 
63.8% of boys were sexually active by the time 
they entered 12th grade.3 Additionally, 3.7% of 
adolescent girls and 8.8% of adolescent boys 
reported becoming sexually active before the 
age of 13.3 In 2005, 12% of adolescent girls and 
16.5% of adolescent boys reported having 4 or 
more sexual partners, which is another major 
risk factor for contracting HPV infection.3

Each year, approximately US $4 billion is 
spent on HPV management.1 The majority of 
these health-care dollars are spent on follow-up 
for abnormal Pap smears and on treatment for 
cervical cancer. Besides the economic burden 
of HPV infection, a significant emotional bur-
den may occur in a woman with an abnormal 

Pap smear or who requires a hysterectomy for 
treatment of cervical cancer.

PATHOPHYSIOLOGY

The human papillomavirus commonly infects 
the genital tract, but may also infect the re-
spiratory tract of an infant born to an infected 
mother. It is primarily transmitted via sexual 
contact, but has been transmitted through di-
rect contact with lesions on the skin. This virus 
replicates in the squamous epithelial cells and 
has been associated with cervical cancer as well 
as other anogenital cancers, anogenital warts, 
and recurrent respiratory papillomatosis.2,4 
Over 100 strains of HPV have been identified; 
however, only 40 have been shown to infect 
the genital tract. Although an acute infection 
may be clinically evident by the presence of 
genital lesions or warts, the majority of infected 
individuals are unaware of their infection and 
may, thus, transmit it to others.2,4 Infections 
with HPV typically resolve without clinical 
complications within 1 year. Approximately 
10%-15% of infections remain persistent, which 
poses a risk of invasive cervical carcinoma and 
other anogential carcinomas.4 

Although relatively few HPV infections lead 
to cervical cancer, almost all (99%) cervical 
cancer in women is associated with a previous 
HPV infection.1,2,4 Two HPV strains, HPV 16 
and 18, have been associated with 70%-80% of 
“high grade” or precancerous cervical lesions.2,4 
These strains are the primary target for the 
prevention of cervical cancer in the currently 
marketed HPV vaccine as well as additional 
vaccines currently under investigation. In ad-
dition, HPV strains 6 and 11 have been associ-
ated with more than 90% of all genital warts 
and approximately 10% of “low grade” or low 
risk cervical lesions. Thus, vaccination against 
these strains provides additional benefit.2 In-
dividuals infected with one strain of HPV are 
not protected from infections against other 
strains; therefore, repeated infections can occur 
throughout one’s lifetime.4 

IMMUNIZATION

Currently only one HPV vaccine, Gardasil 
(Merck, Whitehouse Station, New Jersey), is 
commercially available, however, other HPV 
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vaccines are under development. This vaccine is 
composed of virus-like particles or proteins from 
strains 6, 11, 16 and 18 which self-assemble 
into structures that immunologically resemble 
surface structures of HPV. The current vaccine, 
Gardasil, is formulated with an aluminum 
adjuvant to enhance the immune response to 
the protein components.5 Gardasil is frequently 
referred to as a quadrivalent vaccine because 
it is composed of virus-like particles from the 
4 strains that commonly cause infections (HPV 
6, 11, 16 and 18).5 Gardasil is approved by the 
FDA for females 9-26 years of age for preven-
tion of cervical cancer, genital warts and some 
precancerous lesions caused by HPV types 6, 
11, 16 or 18.6 Cervarix (GlaxoSmithKline, Re-
search Triangle Park, North Carolina), an HPV 
vaccine awaiting FDA approval, only includes 
HPV strains 16 and 18.2,5 

As previously mentioned, routine HPV vac-
cination is recommended for females at 11-12 
years of age, although the vaccine may be ad-
ministered from 9 to 26 years of age.2 Vaccina-
tion involves a 3-dose series administered at 
baseline, 2 and 6 months.2,5 Antibody responses 
to vaccination have been shown to be higher 
than those observed from natural infection. 
Vaccination has been shown to be 90% effective 
in reducing persistent HPV infections and the 
risk for cervical dysplasia and 99% effective 
in preventing disease such as genital warts 
or lesions.2,4 

Vaccination in early adolescence is recom-
mended to obtain an adequate immune re-
sponse prior to the sexual debut.1,2 Long-term 
immunogenicity following HPV vaccination 
is unknown; follow-up studies of antibody 
responses are documented only to 5 years. 
Antibody concentrations decline during the 
first 18 months after vaccination then stabilize 
3.5 years after vaccination.2,5 This response is 
similar to what was observed with the hepatitis 
B vaccination, for which we know that waning 
antibody concentrations are not associated 
with waning immunity. Post-marketing sur-
veillance will determine the need for future 
booster vaccination.2,5 

Patients who have been previously infected 
with at least one type of HPV in the vaccine 
should still be vaccinated because the vaccine 
will be effective in preventing infection from 
the 3 other serotypes in the vaccine.2,4 The 

role of HPV vaccination in males is currently 
under investigation, although studies have 
shown similar antibody responses compared 
to females.5 The societal benefits of male vac-
cination for the prevention of female infections 
is yet to be delineated, although some indicate 
this may not be cost-effective.4 

CONTROVERSY

Vaccination against HPV is a controversial 
topic for many reasons, including: 1) safety 
of vaccines, in general; 2) moral objections; 
3) perceived risk of increased promiscuity in 
adolescents; 4) long-term efficacy of the vaccine; 
5) vaccine availability; 6) cost; and 7) gender 
discrimination. 

Following the very real association between 
the old rotavirus vaccine (Rotashield, Wyeth, 
Madison, NJ) and intussusception and the 
unsubstantiated link between the measles, 
mumps and rubella (MMR) vaccine and autism, 
the public is much less confident in the safety 
of vaccines than they used to be. Although we 
can never be entirely sure that a new vaccine 
or drug will be completely safe in every person 
who receives it, safety studies of the quadriva-
lent HPV vaccine (Gardasil) have not revealed 
significant adverse effects. The most common 
adverse effects reported are injection site re-
lated (e.g., pain, redness, swelling).

Since the HPV vaccine protects against a 
sexually transmitted disease (STD), consider-
able debate regarding the vaccine revolves 
around the moral implications. People who 
object to the HPV vaccine on moral grounds 
usually do so for one of two reasons: 1) fear 
that providing a vaccine against an STD will 
increase sexual activity among adolescents, or 
2) vaccination is unnecessary since premarital 
sex is immoral and adolescents should abstain 
from having sex. Several studies have shown 
adolescents’ sexual activity is not influenced 
by the availability of condoms or emergency 
contraception, but has more to do with religious 
objections and fear of pregnancy.7 It is impor-
tant, however, to keep in mind that 6.2% of all 
adolescents are sexually active by the age of 
13 years and 63.1% are sexually active by the 
time they enter 12th grade.3 Parents need to be 
cognizant of this fact when making the decision 
of whether to vaccinate their children. 
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From an economic standpoint, the HPV vac-
cine is fairly costly at US $120 per dose (US 
$360 for the 3-dose series). Since the vaccine 
has been added to the recommended child-
hood immunization schedule, the Vaccines for 
Children program should cover the cost of the 
vaccine in eligible adolescents. Many insurers 
are covering the cost of vaccination for females, 
but not males, since the vaccine is not approved 
for use in males.

For practitioners, some additional questions 
regarding the HPV vaccine still need to be 
addressed, including those regarding vaccine 
availability. Now that the vaccine is included 
in the childhood immunization schedule, will 
vaccine supply be able to keep up with demand? 
Availability has become a problem with some 
vaccines recently, including the Tdap (tetanus, 
diphtheria and reduced acellular pertussis) 
and meningococcal conjugate vaccines. The 
feasibility of achieving complete immuniza-
tion with the 3-dose series in the adolescent 
population, which historically is frequently 
lost to medical follow-up, remains a concern. 
The long-term efficacy of the quadrivalent 
vaccine remains unknown. To date, efficacy 
studies have only followed vaccine recipients 
for a maximum of 5 years. In the future, will 
booster doses be required?

RECOMMENDATIONS

The Pediatric Pharmacy Advocacy Group 
(PPAG) endorses the safety and efficacy of the 
quadrivalent HPV vaccine and agrees that the 
vaccine should be recommended for all adoles-
cent girls, preferably prior to their “sexual de-
but.” Furthermore, we agree that the HPV vac-
cine should be recommended to young women 
through the age of 26 years to decrease the risk 
of contracting a cancer-causing strain of HPV, 
even if they are already sexually active. PPAG 
acknowledges that the decision to vaccinate an 
adolescent against HPV is controversial and 
believes that parents and/or caregivers should 
be able to choose whether or not to vaccinate 
their adolescents. As further information 
becomes available regarding factors such as 
feasibility of mandatory vaccination and the 
role of vaccinating males in decreasing HPV 
transmission, decisions regarding HPV vac-
cination may become less controversial. 
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