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The opinion paper authored by Dr. Harper contains inaccuracies and assumptions not supported by the
currently available data.
The review compares the efficacy estimates observed after vaccination with a quadrivalent (Gardasil)
and bivalent (Cervarix) vaccine. Efficacy estimates alone cannot be compared across studies and
populations in order to infer differences in vaccine impact. This position is supported by the World
Health Organization (WHO), as stated in its recently published HPV vaccines position paper "Differences
among the efficacy trials of the quadrivalent and bivalent vaccines in terms of choice of placebo
recipients or control subjects, immunological assays and populations analysed preclude direct
comparison of results for the 2 vaccines".1
In order to properly compare the efficacy estimates (i.e., relative risk reductions), it is essential to
understand and consider the impact that certain factors have on relative risk reductions. Interpretation
of the results of the HPV vaccine efficacy trials must consider the differences in study population
characteristics, study design, and endpoint ascertainment between the bivalent and quadrivalent
vaccine trials. There are substantial differences that can fully explain variations in the percent efficacy
estimates, without a true difference in the impact conferred by the vaccines.
For example, the baseline prevalence of vaccine oncogenic HPV types is nearly twice as high in the
Gardasil study population (HPV 16 DNA positive: 9%; HPV 18 DNA positive: 4%)2,3 compared to the
Cervarix study population (HPV 16 DNA positive: 5%; HPV 18 DNA positive: 2%).4 Furthermore, time to
event curves included in the publications of these vaccines suggest that the incidence of HPV-related
disease among the placebo arm is also substantially higher in the Gardasil study population compared
to the Cervarix study population.5,6 The illustration below demonstrates the impact of prevalence and
incidence on the percent efficacy estimates in a hypothetical intention-to-treat population analysis.
As the illustration shows, differences in prevalence and incidence of infection and disease can have a
profound impact on efficacy estimates (67% vs 50%). These differences in efficacy estimates are
apparent despite the lack of a differential impact on the amount of disease prevented (30 cases
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prevented in both study populations). Additionally, there are other factors that can impact the
observed efficacy estimates. These include differences in endpoint ascertainment, as reflected by
differences in endpoint adjudication panels and HPV detection assays. These could further account for
differences in efficacy estimates observed.

Illustration: Impact of Differences in HPV Prevalence and Incidence on Percent Efficacy
Estimates
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Another simple way to explain the differences in percent efficacy estimates between the Gardasil and
Cervarix clinical trials is shown below, using actual data from the Gardasil trials. As shown in the below
table, vaccination of a population that is more HPV naive (i.e., low prevalence, low incidence) results
in 43% efficacy for pre-cancerous cervical lesions (CIN3 and AIS) with an estimated 170 cases prevented
annually per 100,000 vaccinated women. Vaccination of a population with high prevalence and high
incidence (intention-to-treat population) resulted in an observed efficacy of 18%; however, the number
of cases prevented per 100,000 vaccinated women was 180. It would not be proper to compare the 43%
efficacy with the 18% efficacy in order to made statements such as "the vaccine given to the generally
HPV naive population is superior to the vaccine that was given to the intention-to-treat population".
As we have illustrated here, and as the WHO has stated in its recent opinion, direct comparisons of
vaccine efficacy cannot be made. Such a comparison could only be made if the Gardasil and Cervarix
trials enrolled women with identical baseline HPV prevalence and incidence, and this was not the case.
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Efficacy estimates for two populations in the Gardasil clinical trials.
Vaccine group

Placebo group
Number of disease
cases prevented
annually per

No. of
women

No. of
Rate

†

women

Rate

†

Efficacy

100,000 vaccinated

(95% CI)

women (95% CI)

Generally HPV naive population (low prevalence, low incidence)
Any CIN 3 or AIS

4616

0.22

4680

0.39

43 (13, 63)

170 (50 to 280)

Intention-to-treat population (high prevalence, high incidence)
Any CIN 3 or AIS

8562

0.81

8598

0.98

18 (2.4, 31)

180 (30 to 330)

†

Cases per 100 person years at risk

In addition to making inappropriate comparisons of vaccine efficacy, questions regarding the safety of
Gardasil were also raised. The opinions expressed are counter to statements made by national and
international regulatory and recommending authorities, such as the United States Food and Drug
Administration (FDA), the Centers for Disease and Control and Prevention (CDC), The European
Medicines Agency, the Australian Therapeutic Goods Administration, and the World Heath Organization,
all of which continue to recommend and support vaccination with the quadrivalent HPV vaccine. 7,8 A
CDC-FDA report analyzing adverse events following quadrivalent HPV vaccine administration from June
2006 through December 2008 found that "The findings were generally not that different from what is
seen in the safety reviews of other vaccines recommended for a similar age group, 9 to 26 years old
(meningitis and Tdap). Based on the review of available information by FDA and CDC, the HPV vaccine
continues to be safe and effective, and its benefits continue to outweigh its risks".8 Merck has also
published extensive safety data for the quadrivalent vaccine, including pregnancy outcomes. 9-11
Comments and opinions regarding Gardasil should consider all of the available data in an effort to
provide a broad and balanced perspective on the overall safety profile
The opinion piece also made definitive statements regarding the long term duration of efficacy for the
two vaccines. Given that no minimum level of antibody level that affords protection is known (immune
correlate), comparing antibody titers alone to provide a marker for vaccine efficacy or duration of
protection as suggested in the opinion paper is flawed. Furthermore, the opinions did not consider all
of the available data in an effort to provide a broad and balanced perspective. Although the long term
duration of protection of Gardasil is currently unknown, there is good evidence of protection through
at least 5 years. This was defined through data in one of the phase II studies of Gardasil where 100%
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efficacy against clinical disease was seen 5 years after vaccination onset.12 In this same study, immune
memory was also demonstrated; a 4th dose of Gardasil given at year 5 following vaccination onset
resulted in a vigorous recall antibody response.13 Immune memory is usually a hallmark of long-term
immunological response, and vaccines that induce immune memory typically have long-term
protection. In addition, data from a monovalent type 16 vaccine have demonstrated durable protection
through 8.5 years.14
We also disagree that there are no documented harms with detecting and treating vulvar and vaginal
pre-cancers. These lesions, which are often multifocal, require excisional therapy, which may be
extensive and disfiguring. In addition, given that recurrences are not infrequent, long-term follow up is
required. The annual progression rate of untreated vulvar carcinoma in situ to invasive cancer is at
least 10%. In contrast, cervical intraepithelial neoplasia grade 3 progresses at a rate of about 2%.15,16
Finally, a recent study has shown that VIN has an adverse impact on quality of life and sexual
functioning.17 While Gardasil has demonstrated high efficacy against VIN 2/3 and VaIN 2/3, precursors
of vulvar and vaginal cancer,18 similar prevention of vulvar and vaginal dysplasia has not been
demonstrated by vaccination with Cervarix. Until adequately designed and powered clinical studies
demonstrate such efficacy, assumptions that Cervarix is theoretically expected to show similar vulvar
and vaginal protection are scientifically invalid.
In addition, although missing from the opinion paper, the efficacy of the quadrivalent vaccine for the
prevention of disease in women over aged 26 was recently published in the Lancet. 19 Vaccine efficacy
for the prevention of vaccine-type-related disease in the per-protocol efficacy population (cervical
intraepithelial neoplasia and external genital lesions) was 92.4% (95% confidence interval of 49.6 to
99.8).
Finally, the review makes no mention of the benefit of protection against HPV 6- and 11-related
disease, which is not insignificant. It is possible that the scope of this opinion piece only included premalignant lesions. However, since the target audience specifically includes obstetricians and
gynecologists, the impact of HPV 6 and 11 diseases, and the potential for their prevention through
vaccination with Gardasil, is an important consideration.
In conclusion, this opinion paper has the potential of confusing, rather than guiding, practitioners
regarding the potential impact of primary prevention of HPV-related disease, and in particular, the
potential impact of the quadrivalent HPV vaccine. We encourage those reading the article to also read
the two recent articles which compare and contrast the bivalent and quadrivalent vaccine.20,21
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