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The HPV Vaccination: Is the Glass Half Empty or Half Full?
Diane M. Harper, MD, MPH, MS

Part I. HPV Vaccines
Much has been displayed in the media about vaccination against cervical cancer.
Many issues surrounding the science, policy, and implementation of the vaccines
have received less scrutiny. This issue delves into many of the concepts critical to
HPV vaccination and their impact on future cervical cancer screening. 

Age of Administration
Twelve was picked specifically as the age to administer the HPV vaccine because it coincided with the
Society for Adolescent Medicine’s (SAM) recommendation for the first well-adolescent visit, not because
age 12 happens to be the optimal time to vaccinate for HPV. This “target age group” decision was a
compromise for the wider context of public health. There are many vaccines recommended for adoles-
cents, and age 12 happens to fit the timeline for implementation of all recommended vaccines, includ-
ing the HPV vaccine.

SAM’s recommendation is to administer the HPV vaccine with many other vaccines, including the
meningitis vaccine and a booster for acellular pertussis. In addition, the MMR and Varicella boosters
have been recommended for this age range. Although public health plans include the co-administration
of several adolescent-based vaccines, there is very little evidence to date about the safety of co-admin-
istering Gardasil® with the other vaccines. This information is critical to future HPV vaccine implemen-
tation. At present, both companies are evaluating the safety of their HPV vaccines when co-adminis-
tered with the meningitis and acellular pertussis vaccines. 

Vaccine Endpoints
The endpoints of the vaccine trials are: (1) safety, (2) efficacy, and (3) immunogenicity.

Safety
The vaccines are safe. There is injection-site tenderness, redness, and swelling that dissipate within two
to three days post injection. Long-term surveillance will continue post marketing. 

Vaccine Efficacy
How to Measure Vaccine Efficacy in Populations 
The definitions of the populations and outcomes of interest in the trials determine how vaccine efficacy
is measured. When considering the population to be vaccinated, the determining criterion for maximal
vaccine efficacy is whether or not the woman is currently infected with the vaccine-associated HPV
types (e.g., type 6, 11, 16, and 18 for Gardasil® ; types 16 and 18 for Cervarix™). No other factors are
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as important in vaccine efficacy—not sexual activity, not age, not number of sexual partners, not
menses status, and not past HPV infection. The critical question is: Does she currently have a vaccine
type-specific HPV infection? Not how old is she. In some circles, the HPV vaccine has been mistaken-
ly labeled the “virgin vaccine,” as in it should only be given to virgins, or virgins are the only possible
people who are HPV naive. This is absolutely untrue. The evidence shows that the only factor that
matters is whether or not the woman has an HPV infection at the time she gets her first shot; not all
three shots, but the first shot. HPV naivety means no current type-specific HPV infections at the time
of vaccination, not virginal status. The age of the women in the HPV vaccine trials for which efficacy
has been measured ranges from 15 to 26 years. 

Another issue central to a discussion of vaccine efficacy is clinical trial outcomes, or endpoints, and
how they are measured. Endpoints include multiple infection and disease manifestations, all of which
are generally categorized by the HPV types that cause them. Most commonly, efficacy endpoints are
either related to the vaccine-associated HPV types (or those phylogenetically related) or by any type of
HPV that can cause the endpoint. 

The multiple infection and disease manifestations include incident infection, persistent infection as
defined by repeatedly positive samples at either a six-month interval or at a year interval, abnormal
cytology, or lesion development categorized as CIN 1, 2, 3, or cancers. In these clinical trials, it is 
not feasible to measure cancer as a primary endpoint due to the time delay from infection to cancer
development. CIN 2/3 histology is a cervical cancer precursor that can be measured in trials over a
relatively short time span. CIN 2/3 is the primary endpoint used in the vaccine trials. CIN 2/3 as an
outcome is further categorized as CIN 2/3 associated with HPV 16 or 18 infections, or CIN 2/3 
occurring regardless of causative HPV type. 

Reviewing the vaccine trial results by population, by infection status, and by endpoint of certain viral
causation requires looking at four different conditions. The first population evaluated was those who
do not currently have HPV 16 or 18 infections. This is the most straightforward of designs. Will the
vaccine prevent HPV 16/18 naive women from getting CIN 2/3 caused by HPV 16 and 18? If the 
vaccine worked in this group, it would offer protection for many people. Both vaccines work 
exceedingly well. The vaccines prevent CIN 2/3 caused by HPV 16 and 18 100% of the time in
women not currently infected with HPV 16 or 18.

The second population evaluated was women not currently infected with HPV 16 or 18.  The studies
looked at the protection against CIN 2/3 caused by any HPV type provided by the vaccine.  After 2
years with Gardasil®, 39% of naive women are protected from all CIN 2/3 lesions, and after 3 years,
46% of naive women are protected from all CIN 2/3 lesions. It is expected that the protection against
all CIN 2/3 lesions for Gardasil® will maximize at about 50% after 5 years for this naive population of
women 15 to 26 years old. For Cervarix™, the bivalent vaccine, after 4.5 years, 73% of naive women
are protected from all CIN 2/3 lesions; and after 5.5 years, 68% of naive women are protected from all
CIN 2/3 lesions. It is expected that the protection against all CIN 2/3 lesions will remain close to 70%
after 10 years for this naive population of women 15 to 23 years old because of cross-protection with
other oncogenic HPV types. The general conclusion that can be drawn from these data is that women
who are not currently infected with HPV 16 or 18 have a reduction somewhere between 50 and 70%
of all CIN 2/3 caused by any HPV type. 

The third population evaluated was women infected with HPV 16 or 18 at the time of first vaccina-
tion.  Vaccine efficacy was the primary endpoint. Results show that the vaccines have no efficacy at
preventing CIN 2/3 lesion development caused by the current HPV 16 or 18 infections. The vaccines
are not therapeutic. Neither vaccine will cure her. The data clearly show this based on a study 
duration of three years. Beyond three years, we do not know whether vaccines will offer prophylactic
protection against autoinoculation from past HPV 16/18 infections.

The fourth population evaluated was the whole population of 15- to 26-year-olds, some of whom have
HPV 16/18 infections at first vaccination, most of whom do not.  The primary endpoint was vaccine
efficacy for all CIN 2/3+ prevention. Two years after vaccination, Gardasil® protects 12% of the 
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general population of 15- to 26-year-olds from CIN 2/3+ caused by any type of HPV. After 3 years,
according to the Future 2 trial, Gardasil® protects 17% of the general population of 15- to 26-year-olds
from CIN 2/3+ caused by any type of HPV. In other words, if we vaccinate the whole population of
15- to 26-year-olds, we can expect about a 14% reduction in CIN 2/3 at three years, which is really
small. Many public health departments are not going to be excited about it. They expect a higher
return on their investment. 

In summary, the vaccines work well in women who are not currently infected with HPV 16 or 18. The
vaccines have a more limited value if women are currently infected with the vaccine-associated types
at the time of first vaccination.

Immunogenicity
The primary endpoint of immunogenicity measures how well the vaccine induces antibody levels to
the L1 proteins of specific HPV types. This is different from efficacy, which measures the prevention of
infection or lesions. The most important thing to remember about HPV is that it is an intraepithelial
virus, and as such, it does not have ready access to the immune system. It is very hard for the body to
understand that it has been infected with HPV. Less than half of the people who are infected with HPV
actually have a memory response, meaning that few infected women produce antibodies. Producing
an antibody response is an important tool in fighting future viral infections of that type. Vaccine-
induced antibody responses are orders of magnitude higher than natural antibody responses. 

Natural antibody titers are poor at preventing future infections. Dr. Viscidi and colleagues studied the
role of naturally induced antibodies to HPV 16, 18, and 31 in over 10,000 women being followed in
Guanacaste, Costa Rica, by the NCI. Both serostatus and HPV DNA status for HPV 16, 18, and 31
were measured at enrollment. Over the next five years, all new type-specific HPV infections were
recorded. The number of HPV 16, 18, and 31 infections detected in women with and without prior
seropositivity for HPV 16, 18, and 31, respectively, was compared. The frequency of new HPV infec-
tions did not differ by serostatus at enrollment for any HPV type. Women who were seropositive to
HPV 16 at enrollment developed the same number of HPV 16 infections as did the women who were
seronegative to HPV 16 at enrollment. In other words, women who had had prior infections with a
specific HPV type got those same types of infection again regardless of the antibody titers generated
from the past natural infection. This result was true for HPV 18 and 31 as well. If a woman had a natu-
ral antibody titer, it did not protect her from getting future same-type-specific infections. This study has
challenged the concept that natural immunity gives lifetime protection. Their data suggest the contrary:
antibody levels from natural infection are insufficient to protect against new HPV infections of the
same type. This is a critical concept. 

Vaccine-induced antibody titers are orders of magnitude greater than natural infection titers after all
three doses of initial vaccination for both the bivalent and quadrivalent vaccines. For the bivalent vac-
cine, the high levels of antibodies remain sustained for at least 4.5 years for both HPV 16 and 18. For
the quadrivalent vaccine, antibody titers peak immediately after complete vaccination. HPV 16 titers
remain above natural infection titers through 5 years of follow up, but HPV 18 titers drop such that
one-third of women lose their seropositivity 2 years. 

Adjuvants boost a vaccine’s immunogenicity. The HPV 16 /18 VLPs adjuvanted with AS04 induce
twofold higher antibody levels than the HPV 16/18 VLPs adjuvanted with the traditional aluminum
salts over at least four years. The five-year efficacy follow-up in the phase II Gardasil® trial1 shows a
drop in efficacy against HPV 18-related infection and disease to 91%. Whether this drop is artificial is
unknown until large follow-up studies are conducted.

After vaccination with either vaccine, there is 100% initial seroconversion. At five years of follow-up,
there is 100% efficacy for both vaccines for preventing HPV 16/18-related CIN 2/3 in women who
were currently negative for 16 and 18 at first vaccination. We do not know the correlative titers, and
we do not know what kind of boosting is going to be necessary. However, it is clear that some type of
boosting regimen will be necessary, especially for Gardasil®.
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In summary, the HPV vaccines have both benefits and limitations. The vaccines are safe and well toler-
ated. VLPs produce a good antibody response. Women who are not infected with HPV 16/18 at the
time of first vaccination receive complete protection that lasts for at least five years. However, there is
no protection for women who are currently infected at the time of vaccination. The vaccines are not
therapeutic and do not “cure” HPV-related disease. Vaccination does not cover all types of HPV, and
thus, does not replace routine cervical screening or Pap testing. 

Part II. Cervical Screening Impact
In developing countries, cervical cancer is the most important outcome attributed to HPV, as it is 
in developed countries. The rate of cervical cancer is five times lower in developed countries than 
developing countries, though, due to the Pap screening programs, which catch and treat cervical 
disease earlier, lowering the overall disease burden. One way to appreciate the contribution of Pap
screening programs it to consider the number of cases of vulvar and vaginal disease. In developed and
developing countries, the number of vulvar and vaginal cancers is similar. The five-fold observed differ-
ence in cervical disease between developing and developed countries is because of the Pap test and
Pap screening programs. Because overall, worldwide, there are about 300 times as many cervical 
cancers as there are vulvar and vaginal cancers, the main goal of the HPV vaccines is to reduce 
cervical cancer. 

In the general U.S. population of women 14 to 59 years of age, the rates of HPV infection are relatively
small. About 2.3% of the female population has HPV 16 or 18 infections and 1.3% of the female 
population has HPV 6 or 11 infections at any one point in time. The high-risk HPV types other than
HPV 16 and 18 account for about 20% of HPV infections in the general population of women in the
United States. In European women 14 to 59 years of age, the HPV incidence rates are comparable to
U.S. women. Of the 6.7% of women with high-risk HPV infections, 26% are HPV types 16 or 18. The
next most common cancer-causing HPV types, HPV 45 and 31, add about 1%. Overall, in the general
population, HPV 16 and 18 infection rates are low. 

From the oncologist's perspective, on the other hand, infection with HPV types 16 and 18 cause the
majority of cervical cancers, both squamous and glandular. HPV types 45 and 31 are the next most
common cancer-causing HPV types. They happen to be phylogenetically related to HPV 16 and 18 
and are partially prevented by the bivalent HPV vaccine. In general, only two high-risk types are 
completely prevented, leaving a population that is not protected from cervical cancer caused by the
remaining high-risk HPV types. For example, a young girl receives Gardasil® today, and both she 
and her parents think she is protected from cervical cancer. The reality is that she may still develop 
cervical cancer from a non-16/18 HPV type. She has to start and continue routine screening 
despite vaccination.

Data from Edgren and Sparen2 show that women with a history of CIN 3 have an increased risk, up to
10 times higher than the general population, for cancer of the vagina, vulva, and anus. The increased
risk is age dependent with highest risk at early follow-up, with the increased risk continuing for at least
10 years. Data from Kalliala et al.3 show that the increased cancer risk post-treatment is independent of
the initial grade of CIN. What these studies do not show is whether the repeat lesions are caused by
the same HPV type as the initial treated lesions were.

The necessary long number of years that the HPV vaccine must provide protection against cervical 
cancer is illustrated by the high prevalence rate of HPV in all ages of women. In the United States, the
percentage of the population that has any HPV infection of any type varies according to age group:
25% in 14- to 19-year-olds; almost 45% in the 20- to 24-year-olds; and 20% in 50- to 59-year-old
women. Across the age ranges, the largest prevalence peak occurs just as young women and men ages
16 to 20 are beginning sexual activity. This group comprises the largest peak of HPV prevalence, which
is why the vaccine studies were done in this age group. The prevalence data also show that women of
all ages have high-risk HPV types. This is not an infectious agent limited only to adolescence. HPV is
an infection that affects women of all ages, a fact that carries important implications for necessary
duration of vaccine efficacy and continued screening.
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As with adults, the high-risk types of HPV infections that occur in the general population of adoles-
cents are most often the 50s types, followed in decreasing order of prevalence by type 16, 18, 31, 
and 45. If all adolescents were vaccinated, vaccination would prevent fewer than 20% of the HPV 
infections in this age group. Vaccinating adolescents prevents very little immediate disease caused 
by HPV 16 and 18. Without decades of duration of protection from the vaccine and continued cervical
screening, we gain little public health benefit in the first few decades from vaccinating adolescents.

The prevalence of HPV across age ranges has another important potential implication for vaccine
implementation. Is there a use for any pretesting for HPV infection prior to vaccination? Regardless of
age, there is no value to serotesting prior to vaccination. Drawing blood and testing for antibodies to a
past exposure is not helpful for two reasons: (1) vaccine efficacy is only dependent on current infection
status, not past exposures; and (2) serologic testing is not clinically validated for widespread use. 

HPV DNA type-specific testing prior to vaccination seems a possible method to prevent wasting vacci-
nation on women of any age currently infected with the vaccine-specific types. However, this strategy
is not helpful because (1) only a small percentage of females are positive for HPV 16 or 18 at any one
time, and (2) the currently available HPV DNA test is not type-specific. Digene’s Hybrid Capture 2®

(HC2) tests for a combination of 13 high-risk HPV types, which are 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, and 68. The HC2 test can be positive for 11 other high-risk types in addition to 16 and 18.
Most of the time women who are HC2 positive are so because of some other type that is not 16 or 18. 

HPV Plus Pap
Women in the United States have been taught and expect to receive cervical cancer screening every
year. A few years ago, the American College of Obstetricians and Gynecologists (ACOG) recommended
the use of HPV testing in addition to cytology for primary cervical screening in women over the age of
30. This improved the quality of care but also raised concerns about cost. Additional research support-
ed lengthening the screening interval to every two or three years in order to decrease cost without
compromising care. In fact, the normal Pap test combined with a negative HR HPV HC2 test 
provided assurances that there were no cancer precursors present and that the woman could safely 
be rescreened in three years. Despite the cost savings, some providers and patients remain concerned 
that longer screening intervals decrease quality of care. As long as providers continue to recommend
annual screening, it does not make sense to add HPV testing to cytology because the ability to gain
any cost benefit is completely lost with a yearly screening interval. It is important for providers, who
screen patients annually and not every two or three years, to avoid adding HPV testing. Annual HPV
testing does not improve patient care and only adds unnecessary cost. 

Is There an HPV Test to Use? 
There are a variety of HPV tests. Just as cytology comes in several forms, including the conventional
Pap smear or a liquid-based test such as SurePath® or the ThinPrep®, HPV tests come in several forms.
Laboratories commonly create their own tests, often using PCR techniques to perform typing and 
quantification of viral loads without benefit of standardization or external laboratory verification. In 
the United States, the only FDA-approved HPV test is HC2. 

Some have asked if p16 could replace Hybrid Capture. This seems unlikely because, even though the
data look good for being able to detect CIN 2/3, there is a significant false-positive rate seen in meta-
plastic transformation zone cells that makes p16 unsuitable as a primary screen test. This high false-
positive rate was one reason why the ARTISTIC trial is not including p16 markers.

There are no societal or organizational recommendations based on clinical trial evidence for how to
follow women who are generically HPV positive, cytologically normal. The ARTISTIC trial offers
tremendous insight into this clinical dilemma (see sidebar). Thus, cervical cancer screening is 
still necessary. 

Why Is Cervical Screening Still Necessary? 
There are two reasons: (1) time and (2) all the other cancer-causing HPV types not covered 
by vaccination. 
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1. Time.
A 12-year-old girl receives Gardasil®. We know that Gardasil® is an alum-based vaccine; we assume
its efficacy will last for about 10 years because (1) HPV 18 antibody titers drop after 2 years, with a
small decrease in efficacy for HPV 18-specific disease at 5 years, and (2) we know that most alum-
based vaccines need boosters within 10 years. At 22 years old, she is in the age group where the peak
incidence of HPV infections occurs. She is potentially no longer protected by the vaccine she received
as a child and yet is at the most vulnerable time for exposure. She needs to have a booster and screen-
ing tests now. She will continue to need boosters and screening throughout her life in order to remain
protected. This involves systems engineering to coordinate her screening exams with the need for
boosters at the appropriate intervals. 

There are two embedded concepts in the issue of time: duration of efficacy and low amount of 
immediate disease prevention from vaccination.

a. Duration of efficacy.
The first concept is that we don't know how long the current vaccines will remain protective, but the
duration of efficacy of the vaccines is critically important for public health implementation policies.
Implementation policies must include plans for continued boosters with explicit expectations that 
cervical cancer screening must continue to detect and treat those precancers and cancers that cannot
be prevented by vaccination alone. We have to expectantly manage the misconception that vaccinat-
ing a child at 12 years of age exempts her from future Pap testing. In my opinion, this misconception 
of no further need for Pap testing could lead to an increase in cervical cancers in a short time frame
thus wasting all the investments made in early childhood HPV vaccination.

b. Low amount of immediate disease prevention from vaccination.
The second concept of immediate benefit from the HPV vaccine needs to be explored. All other vac-
cines are designed to prevent an immediate bout of a lethal infectious disease (e.g., rotavirus, measles,
or polio). The initial protection is praised despite no sense of duration of protection because at least 
the pandemic was aborted. The HPV vaccine doesn't give you that immediate return. The cancer 
prevention happens years later.

2. The importance of other high-risk HPV types in precancers and cancers. 
Assuming an instantaneous complete population vaccine coverage, a lifelong duration of vaccine 
efficacy without need for boosters, an HPV-naive state at the time of vaccination, as well as HPV type
distributions for abnormal cytology states as reported by IARC, the maximum benefit seen with the
HPV vaccines does depend on which primary screening test is used: liquid cytology or Hybrid Capture
2 HR HPV testing. Assuming that Gardasil® offers complete protection against HPV 6, 11, 16, and 18
as has been reported, and that Cervarix™ offers complete protection against HPV 16 and 18 and 
partial protection against 45 and 31 as has been reported, the degree of prevention of abnormal 
primary screening tests differs.

For primary screening with the HC2 high-risk HPV type probe, IARC and other epidemiologic studies
indicate that HPV 16 and HPV 18 infections comprise about 30% of all HR HPV-positive tests; and
HPV 45 and 31 infections comprise about 10% of all HR HPV-positive tests. Gardasil® would then 
prevent about 30% of abnormal primary screens; and Cervarix™ would prevent about 35% of all
abnormal primary screens if HC2 HR probe was the primary screening tool. There is no economical
programmatic value for HPV 6 and 11 protection, as the primary screening tool only identifies 
high-risk HPV types. 

Cytology is the traditional primary screening tool. ASCUS Pap results come from a variety of causes. In
the United States, HPV 16 and 18 cause about 19% of ASCUS Paps, about 28% of LSIL Paps, about
55% of HSIL Paps, and about 76% of cancers. HPV 6 and 11 cause about 12% of ASCUS and LSIL Pap
results. HPV 31 and 45 cause about 15% of ASCUS and LSIL Pap results, 11% of HSIL Pap results, and
8% of cancers. In terms of real numbers, not just percentages, regardless of HPV type, about 5 million
women per year have cervical abnormalities: about 3 million ASCUS Paps; 1.5 million LSIL Paps,
550,000 SIL Paps, and about 11,000 cancers. Gardasil® is estimated to prevent about 35% of the
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abnormal cervical cytology reports and Cervarix® is estimated to prevent about 44% of the abnormal
cervical cytology reports, a significant reduction in the burden of all cervical disease. Even with these
reductions about 55 to 65% of the women in the United States will continue to have abnormal Paps
and will continue to need care and follow-up within the system. 

a. CIN 2/3.
Returning to the real world where time is an economic parameter, the return on investment for prophy-
lactic vaccination becomes important, modeling exercises illustrate differences in disease reduction by
age of cohort vaccinated and duration of vaccine efficacy. As noted above, 60% of CIN 2/3 is caused
by infection with HPV 16 or 18. Somewhere between 30 and 50% of CIN 2/3 lesions are not vaccine-
preventable, meaning that young girls who are vaccinated may still develop high-grade disease and
need treatment and follow-up. 

Using this information, it is possible to model the reduction of CIN 2/3 incidence caused specifically
by HPV 16 and 18. The baseline for this model is routine cervical screening with Pap testing. There is
no additional decrease in the incidence of CIN 2/3 by continuing the current practices of the Pap
screening program. 

Now consider a 12-year-old girl who is vaccinated today. Assume she returns for all three shots in the
series and all of her boosters, when they become indicated throughout her lifetime. Assume some 
12-year-olds are not vaccinated on the day they turn 12 years, but instead are vaccinated over a few
years, until the entire cohort is protected. If we just vaccinate 12-year-olds and no one else, the result
is that it takes over 20 years to reduce the incidence of CIN 2/3 by half. In my opinion, most public
health departments will not be willing to wait 20 years to see a return on investment that still has 
hundreds of thousands of women with cancer precursors from both 16/18 non-coverage and from
other HR HPV types. 

Now, consider vaccinating all females ages 12 to 26 years. Using the same model assumptions, a 50%
reduction in CIN 2/3 occurs after more than 10 years, accelerating the decrease in women with CIN
2/3 by almost 10 years. The benefit seen by public health officials occurs more quickly when older
women are also vaccinated. If males are included in the 12- through 26-year-old cohort, the 50%
reduction of CIN 2/3 incidence happens in a little less than 10 years. There is some improvement, 
but a small amount, potentially not enough to justify the additional incremental cost of vaccinating 
all men 12 to 26 years old. 

b. Cancer.
Using the same model assumptions for cancer reduction as used for reduction of CIN 2/3, it is possible
to see the time necessary for disease reduction when the population has maintained all boosters neces-
sary for lifetime protection against HPV 16/18. The curves for cervical cancer are more disturbing than
for CIN 2/3. The baseline is our “no vaccine” scenario, which represents our ability to reduce cervical
cancer rates with screening alone. Consider the scenario in which every single 12-year-old female is
vaccinated. It will take almost 40 years to realize a 50% reduction in cervical cancer incidence. By
vaccinating all 12- through 26-year-old females, the cervical cancer rate decreases by 50% in about 25
years, a much-accelerated time frame for public health benefit. Likewise with CIN 2/3, if all males ages
12 through 26 are added to the vaccine cohort, the cervical cancer rate does not decrease that much
more quickly. The reduction of both CIN 2/3 and cervical cancer are long-term public health goals that
require an investment in boosters and continued screening.

Consider what happens to the 12-year-old girl if the vaccine only lasts 10 years; she is still receiving
her Pap testing regularly. However, she does not come back for boosting and loses coverage for HPV
16/18. In this situation, the reduction of CIN 2/3 follows a different model that over 20 years maximal-
ly reaches a 20% reduction in CIN 2/3. If all 12- to 26-year-old women are vaccinated as was seen to
be the quickest economically rewarding scenario above, but the vaccine duration is limited to 10
years, the number of CIN 2/3 cases drops by about 40% in the first 10 years of vaccine coverage. Over
the next 10 years, though, with no further vaccine protection, the rate of CIN 2/3 increases rapidly
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returning to the maximal reduction of 20%. The duration of the vaccine efficacy has a huge impact on
what will really happen to cervical disease incidence rates.

Policy Issues Raised in the United States
Mandating the HPV vaccine for middle-school entry in the United States has been a huge political 
fiasco. Because there are insufficient funds in the United States to make the vaccine available publicly,
mandates place a huge burden on families. There has been backlash from a lot of different political and
religious groups. Part of the problem is that information around the vaccine has not been presented to
the public in a forthright manner. Instead, what has been presented to the public is a misleading 
message that this vaccine is 100% effective and will cure cervical cancer, which is simply not true. 
This vaccine represents a significant advance in women’s health care, but the limitations should be
adequately exposed and described. 

Other countries are using the vaccine as well. Outside the United States, two countries have started 
vaccinating 12-year-old girls. Australia started a program, but it is not mandatory. The government 
provides free vaccination in schools. Canada has a similar program 

Conclusion
With regard to HPV vaccination, the glass may be half full: HPV vaccination will indeed largely reduce
cervical cancer throughout the world. Possibly the glass is half empty: HPV vaccination may have a
moderate impact on a screened woman's overall health. In reality, the glass may be twice as big as is
necessary. There is going to be a 20- to 30-year return on public health investment, and we do not
know how often a booster will be needed to maintain protection. We also do not know whether the
intervals of cervical cancer cytology will change, or how the cervical cancer cytology programs for
screening will change. What is clear, though, is that cervical cancer screening programs should not be
abandoned. Those programs are going to help detect the other cancers that are not caused by HPV 16
or 18. 

1 Villa LL, Costa RL, Petta CA, et al. High sustained efficacy of a prophylactic quadrivalent human   
papillomavirus types 6/11/16/18 L1 virus-like particle vaccine through 5 years of follow-up. Br J 
Cancer. Dec 4 2006;95(11):1459-1466.

2 Edgren G, Sparén P. Risk of anogenital cancer after diagnosis of cervical intraepithelial neoplasia: a 
prospective population-based study. Lancet Oncol. April 2007;8(4):311-316. 

3 Kalliala I, Nieminen P, Dyba T, et al. Cancer free survival after CIN treatment: comparisons of 
treatment methods and histology. Gynecol Oncol. April 2007;105(1):228-233.

Additional References:
Clinical trial evidence
Harper DM, et al. Lancet. 2004;364:1757-1765.
Harper DM, et al.Lancet. 2006;367:1247-1255.
Villa LL, et al. Lancet Onc. 2005;6:256-257.
Garland SM, et al. New Engl J Med.2007;356:1928-1943.

Safety
Gall et al. Abstract 4900. Los Angeles, California. April 14-18, 2007. Presented at the American 

Association of Cancer Research.
The Vaccine Adverse Event Reporting System. Accessed May 2007. Available at vaers.hhs.gov.
Physicians’ Desk Reference®.61st ed. Montvale, NJ: Medical Economics Co; 2007.

Efficacy cohorts
Harper DM, et al. Lancet. 2004;364:1757-1765.
Garland SM, et al. New Engl J Med. 2007;356:1928-1943.

H o t  To p i c

page 8 of 9

www.cervicalhealth.com
Vol. 3 Summer 2007



Trends  i n  C E R V I C A L  H E A LT H

Additional References (continued):
Efficacy outcomes for any HPV type
Gall S, et al. Presented at American Association for Cancer Research Meeting. Abstract 4900.
Merck data submitted to FDA 2007.

Population—outcome efficacy
Harper DM, et al. Lancet. 2006;367:1247-1255.
Gall S, et al. American Association for Cancer Research Mtg. Abstract 4900.
Merck data submitted to FDA 2007.

HPV epidemiology
ParkinDM, Bray F. Vaccine. 24S3; Chapter 2. 2006.
Dunne EF, et al. JAMA. 2007;297:813-819.
Clifford GM, et al. Lancet. 2005;366:991-998.
Clifford GM, et al. Cancer Epidemiol Biomarkers Prev. 2005;14:1157-1164.
Clifford GM, et al. Vaccine. 2006;24S3:26-34.
Munoz N, et al. N Engl J Med. 2003;348:518-527.
Cubie HA. J Med Virol. 1998;56:210-216.
Schiffmanand KrügerKjaer. J National Canc Institute. 2003;
Rintala MA, et al. Clin Infect Dis. 2005;41:1728-1733.
Smith EM, et al. Sex Transm Dis. 2004;31:57-62.
Smith EM, et al. Int J Cancer. 2004;108:766-772.
Bandyopadhyay S, et al. Asian Pac J Cancer Prev. 2003;4:179-184.
Stone KM, et al. J Infect Dis. 2002;186:1396-1402.
Dunne EF, et al. J Infect Dis. 2005;191:1817-1819.
Brown DR, et al. JID. 2005;191:182-192.
Clifford GM. CEBP. 2005;14:1157-1164.
Chapter 03, Figure 6, Vaccine, Vol 24 Supplement 3, 2006. ©2006 Elsevier Limited. All rights reserved.

Natural infections and Antibody titres
Viscidi RP, et al. CEBP. 2004;13:324-327.
Harper DM, et al. Lancet. 2006;367:1247-1255.
Schwarz T, et al. ASCO. June 2006. Abstract #1008.
Villa LL, et al. Br J Cancer. 2006;95:1459-1466.
Villa LL, et al. Vaccine. 2006;24:5571-5583.
FUTURE 2 study group. NEJM. 2007;356:1915-1927.
Giannini SL, et al. Vaccine. 2006;24(33):5937-5949.
MMWR. March 12, 2007;56:1-24.

Impact of vaccines
Elbasha EH, DasbachEJ, InsingaRP. Emerg Infect Dis. Jan 2007;13(1):28-41.
Clifford GM. CEBP. 2005;14:1157-1164.
Clifford GM. BJM. 2003;89:101-105.
National Cancer Institute. Available at:

www.cancer.gov/cancertopics/factsheet/detection/Pap-test. Accessed May 2007.
American Cancer Society. Cancer Facts and Figures 2007. Atlanta.
Schiffman M, et al. Arch Pathol Lab Med. 2003;127:946-949.
Clifford GM, et al. Br J Ca. 2003;88:63-73.
Clifford GM, et al. Cancer Epidemiol Biomarkers Prev. 2005;14:1157-1164.
Clifford, GM, et al. Lancet. 2005;366:991-998.

The opinions, beliefs, and viewpoints expressed by the various authors of the Trends in Cervical Health newsletter do not necessarily reflect
the opinions, beliefs, and viewpoints of the Cytyc Corporation, sponsor of Trends, or Jespersen & Associates, LLC. Neither Cytyc, Jespersen &
Associates, nor Trends contributors make any guarantee about or accept any legal liability or responsibility for the currency, accuracy, or 
quality of information published in this or archived editions of newsletter, or for any claims resulting from information contained in this
newsletter or in any other information electronically linked to this newsletter.

C l i n i c a l  To p i c  o f t h e  M o n t h

page 9 of 9

www.cervicalhealth.com
Vol. 3 Summer 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


