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FDA approval is an exciting first step. But 4 additional
factors will determine the vaccine’s ultimate success

L ast month the Food and Drug
Administration approved the first
vaccine (Gardisil) to prevent infec-

tion with specific types of human papillo-
mavirus (HPV). The approval is the culmi-
nation of 2 decades of work in a variety of
disciplines that have clearly demonstrated
that infection with specific types of high-
risk HPV is required for the development
of cervical cancer—and that the develop-
ment of HPV-associated disease can be
prevented through vaccination. 

❚ How and when will HPV
vaccine be put to use?

It is important to recognize that FDA
approval does not mean the HPV vaccine
will be widely used. Five components are
necessary for successful introduction:  

1. FDA approval  
FDA approval is based solely on the safety
and effectiveness of the vaccine.  
Indications. The FDA determined that the
quadrivalent HPV vaccine is indicated for
prevention of HPV 6, 11, 16, and 18
associated cervical cancer, genital warts,
CIN, AIS, and VIN 2,3 and VAIN 2,3. 

The indication applies to girls and
women 9 to 26 years of age. The indication
in girls 9 to 15 years of age, who were not
included in the Phase II and III trials, was
based on immunological “bridging” stud-
ies that demonstrated better immune
responses to vaccination in this group than
in the older group enrolled in the trials.

2. Federal-level recommendations 
The second component of a successful
vaccine introduction is the support of the
Advisory Committee on Immunization
Practices (ACIP),2 a congressionally man-
dated federal advisory committee coordi-
nated by the Centers for Disease Control
and Prevention (CDC). The ACIP advises
the Secretary of Health and Human
Services, as well as the Director of the
CDC, on appropriate immunization prac-
tices for the United States. 
Within several months of the June 2006 FDA
approval, the ACIP will make a recommen-
dation on the vaccine’s use. When making
its recommendation, the ACIP takes into
account the burden of disease in the pop-
ulation, safety and efficacy, and health
economics of vaccination—will it be cost-
effective?
Funding and insurance coverage at stake.
The ACIP also determines whether the
vaccine will be acceptable to physicians
and consumers and what programmatic
issues are associated with its introduction.
• Public funding. The ACIP recommenda-

tion strongly influences standard of prac-
tice, and is relied upon by the federal gov-
ernment and states for determining
whether to include a vaccine in public
funding programs.

• Insurers likewise look to the ACIP for guid-
ance when setting reimbursement policy. 

3. Achieving adequate funding
The third component of a successful vac-
cine introduction is achieving adequate
funding. Federal and state programs such
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as the Vaccines for Children (VFC) pro-
gram currently pay for more than half of
all childhood vaccinations. Therefore it is
important that these programs include the
HPV vaccine in order to ensure it is wide-
ly available, especially among lower socio-
economic groups.  

4. Recommendations 
by professional societies 

Societies such as the American Academy
of Pediatrics, the American College of
Obstetricians and Gynecologists, and the
American Academy of Family Physicians,
whose members provide most of the vac-
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T he quadrivalent vaccine consists of
recombinant viral-like particles (VLPs)

derived from the 4 different types of HPV (6,
11, 16, and 18) which, combined, account for
approximately 70% of all invasive cervical
cancers, 60% of high-grade CIN lesions, and
more than 90% of genital warts, both in the
United States and globally.

The biotechnology. The VLPs used in the
HPV vaccines are produced by cloning the
major viral capsid genes (L1) from the 4 dif-
ferent HPV types, inserting them into plas-
mids, and then producing large amounts of
the L1 proteins of each of the HPV types

separately in yeast. The recombinant L1
proteins are subsequently self-

assembled into VLPs that struc-
turally appear identical to

HPV virions, but
which lack both
DNA and RNA.

Therefore, the
VLPs are completely

non-infectious and
non-oncogenic. The puri-

fied VLPs are then mixed
with an aluminum-containing

adjuvant to produce the final vaccine.

Administration. It is administered intra-
muscularly as 3 injections over a 6-month
period: at enrollment and at 2 and 6
months.

A bivalent vaccine for HPV 16 and 18 pro-
duced by GlaxoSmithKline is based on sim-
ilar technology, and will most likely become
available in 2007.

Clinical trials: 100% effective,
well-accepted, safe
FDA approval of the quadrivalent HPV vaccine
came approximately 18 months earlier than
expected because, in the Phase III trials, the
vaccine proved much more effective than
originally predicted, thus shortening the length
of follow-up needed to reach the endpoints.

Efficacy and safety studies. Generally,
the vaccine appears to be well-accepted
and safe. To date, the efficacy and safety of
the quadrivalent vaccine have been evaluat-
ed in 4 Phase II and III studies that included
20,541 females aged 16 to 26 who were fol-
lowed for a median of 2 to 4 years in the dif-
ferent studies.1 The endpoint for these trials
was biopsy-confirmed high-grade cervical
neoplasia, including CIN 2,3 and adenocar-
cinoma in-situ (AIS). The primary analyses of
efficacy were conducted in the “per protocol
population,” which consisted of women who
received all 3 vaccinations and who were
both DNA and serologically negative for the
relevant HPV types during the 6-month vac-
cination period.

In each of the 4 trials, the quadrivalent vac-
cine was found to be 100% efficacious
against HPV 16 and 18 associated CIN 2,3
and AIS. Similarly, the vaccine was also high-
ly efficacious against HPV 6, 11, 16, or 18
associated genital warts.

Adverse events. Although injection site
pain, swelling, erythema, and pruritus were
increased in vaccine recipients compared to
placebo, few subjects (0.1%) discontinued
the study as a result of adverse experiences. IM
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cinations in the US, have representatives
who work directly with the ACIP. Many
societies make their own vaccination rec-
ommendations, as well.

5. Advocacy and education
Other groups increase awareness of the
need for vaccination among consumers,
public health and government officials,
and clinicians. 
Varicella vaccine success story. Varicella
vaccine was approved in the 1990s, but
both physicians and the public were slow to
accept it, in part because it was relatively
expensive for physicians to buy, and insur-
ance companies were slow to pay for vacci-
nation.  What brought about widespread
adoption of varicella vaccination was edu-
cation on the dangers of chicken pox,
directed to clinicians, patients, and govern-
ment officials. This led to appreciation of
the benefits of vaccination. As a result,
states changed their school entry require-
ments, and today, almost all children receive
the varicella vaccine. 

❚ The unknowns
It is important to recognize that with all
new vaccines there are unknowns when
they are first introduced. 

What will the ACIP recommend? 
One of the biggest concerns about the
HPV vaccines is that we do not yet know
who the ACIP will recommend for vacci-
nation. In the clinical trials, the HPV vac-
cine did not appear effective in women
already exposed to HPV. Since the cumu-
lative incidence of HPV infection in
young women is approximately 40%
within 2 years of initiating intercourse,
we will need to target adolescents prior
to onset of sexual activity.3 In the US,
7.4% of adolescents report having begun
having sexual intercourse by 13 years of
age, and about one third by the ninth
grade.4 Therefore the most likely primary
target population will be young girls 11
to 12 years of age. It is also likely that

there will be a recommendation for
“catch-up” vaccination of older girls and
young women.  

What is the duration of protection
afforded by HPV vaccination? 
We know that the vaccine appears to pro-
vide protection for at least 4 years, but if
we vaccinate 11- to 12-year-old girls, will
they require a booster later in life?5

How will HPV vaccination 
affect cervical screening?  
Once vaccination is widespread, a signifi-
cant reduction in CIN 2,3 will occur, neces-
sitating changes in the age to start screening
and screening frequency.  However, it is
unclear what percentage of the population
will need to be vaccinated before we change
screening policy.  

Will HPV vaccine be efficacious 
in women over the age of 26 years? 
Vaccine trials are currently underway in
older women, but until these trials are
completed, all we can tell our older, sexu-
ally active patients is that we simply don’t
know if the vaccine will benefit them. 

Will parents, adolescents, and the
public at large accept the vaccine?
As with all issues relating to sexual
behavior, it is likely that opinions will dif-
fer as to the acceptability of vaccinating
young adolescents against a sexually
transmitted disease. ■
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