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The usefulness of HPV vaccines is controversial.>? In such context, a
Cochrane review plays a leading role in assessing the HPV vaccines’
risk-benefit ratio. To achieve this goal, it is essential that the review be
carried out with all the necessary rigor, circumspection and impartiality,
in accordance with the standards of the Cochrane Collaboration.

We therefore welcomed the publication of “Prophylactic vaccination
against human papillomaviruses to prevent cervical cancer and its
precursors (Review)” by Arbyn et al.?

However, we regret the choice of title. Shouldn’t this Cochrane Review
be called “Prophylactic vaccination against human papillomaviruses to
prevent cervical cancer’s precursors (Review)”? The randomized
controlled trials (RCTs) were indeed conducted on the precursors’
outcome; no RCTs ever assessed the impact of HPV vaccines on cervical
cancer incidence and its associated mortality. Any conclusion on this
matter is therefore purely speculative.

Therefore, it is understandable—although very regrettable—that
mainstream media from different countries have been misled by the title
of Arbyn et al.’s publication and have claimed that, according to a
Cochrane review, HPV vaccination prevents cervical cancer.*®

It should be noted that Arbyn et al. have evaluated the efficacy of HPV
vaccines in the global prevention of CIN2/3+, irrespective of HPV type,
thus honoring a suggestion we made in 2014°. This outcome is indeed the
only relevant one from a public health perspective because it alone can
be used to assess the vaccines’ efficacy (prophylactic and no therapeutic)
in reducing the global incidence of CIN2/3+ and possibly the global
incidence of cervical cancer.

In the context of a competition between several virus strains, it cannot be
assumed that by preventing the development of cancers due to HPV 16
and 18 (responsible for 70% of cervical cancers), the overall disease
incidence will likewise decrease. Indeed, other high-risk strains may



replace HPVs held in check by the vaccination.”® The outcome CIN2/3+
irrespective of HPV type allows to avoid the pitfall of viral replacement.

The efficacy of HPV vaccines in preventing high-grade cervical lesions
(CIN2 +, CIN3 + and AIS) due to high-risk HPVs has been established
10 years ago in Phases Il and 11l of FUTURE (Gardasil)® and PATRICIA
(Cervarix)'® RCTs. The numerous analyses carried out by Arbyn et al. on
these outcomes do not bring any new information.

For the outcome “CIN2/3+ irrespective of HPV type”, the FUTURE and
PATRICIA intent-to-treat results were significantly lower than expected,
as analyses 3.7, 3.8 and 3.9 provided by Arbyn et al. clearly show (pp.
143-145). As for the per-protocol results (women who are naive to high-
risk HPV types at vaccination onset), they were published in medical
journals for Cervarix for CIN2 +, but not for CIN3 + (see analyses 2.13
and 2.14). For Gardasil, no publication in medical journals is available to
date. In such selective reporting context, the Cochrane review had a
highly relevant role to play. We regret that Arbyn et al. did not attempt to
fill this knowledge gap by requesting and analyzing these unpublished
data, whereas some of them are available,'''? which they had been made
aware of in August 2014.13

The authors chose instead to examine the results of an analysis on a
subgroup of women naive to high-risk HPV types. This choice may seem
logical from a public health perspective, as girls who have not yet begun
their sex life constitute the HPV vaccines’ target population.

However, Arbyn et al.’s decision is methodologically problematic. The
studies included for analyses 1.7, 1.8 and 1.9 (Lehtinen 2012 for
Cervarix and Munoz 2010% for Gardasil) are indeed post-hoc subgroup
analyses and not pre-specified analyses. In the original protocols, such
analyses were part of neither the FUTURE nor the PATRICIA clinical
trials.

The limitation of this type of analysis is not mentioned in Lehtinen’s
study regarding Cervarix and in Munoz’s study regarding Gardasil. Most
importantly, this limitation does not appear in Arbyn et al.’s review.
Mentioning this would have been all the more necessary that Lehtinen
and Munoz have not used the tools recommended by good practice to
report results of subgroup post-hoc analyses.® The latter are strictly
exploratory and non-conclusive; they cannot be interpreted as evidence.
Basically, the FDA rejects such analysis due to the risk of spurious
results. Hindeed, with sufficient covariate measurements, a drug
company can always find a subgroup that benefits from a drug.’



The above-mentioned publications do not therefore meet the inclusion
criteria of this Cochrane review. The results of a subgroup post-hoc
analysis cannot be considered equivalent to RCT results. The
methodological problem stems from the fact that post-hoc analyses are
used to generate a hypothesis and at the same time to verify it. Given this
circular situation, they cannot be used as evidence and can only help
generating new hypotheses.8

The omission of such limitations in Arbyn et al.’s publication is
especially problematic considering that Lehtinen and Munoz provide
almost 70% of the populations considered by the authors of this
Cochrane review for their calculations and their conclusion that “HPV
vaccines reduce the risk of any CIN2 + from 287 to 106/10,000 (RR 0.37
(0.25 to 0.55), high certainty).”

Arbyn et al.’s decision to include Munoz in their review is all the more
surprising that, as early as August 2014,%° they had been made aware that
this analysis of a subgroup of women naive to 14 HPV types constituted
a subgroup post-hoc analysis that was not planned in the initial protocol
of the FUTURE trials. The tables we put together and we offer in the
appendix show that the composition of this subgroup has changed several
times between 2005 and 2010, which increases doubt about the validity
of Munoz et al.’s analysis.

The Data Analysis Plans (DAP) that we obtained from the FDA through
a FOIA request also show that the problem is even more serious in the
case of Gardasil. These documents show that the analysis of a “negative
to 14 HPV types” population (RMITT-2) was not planned in the first
DAP (2003)%° and that it was added during the trials, with a new DAP
(2005)* replacing the per-protocol analysis.

This problem of outcome switching, a highly controversial practice,?
shows that Arbyn et al. did not diligently assess the risk of bias in the
studies they decided to include. They didn’t even mention this issue in
their publication.

We are surprised that they have assessed the PATRICIA and FUTURE
studies as being at low risk of bias and bias reporting, while problems
have been reported on these specific points at least since 200923242526
Again, they didn’t even mention this issue in their publication. We also
regret that Arbyn et al. did not pay attention to the quality of the clinical
trials’ design and to the choice of outcomes, despite the fact that they had
been made aware of these issues.?’



Moreover, we find the imbalance between the number of studies included
for Cervarix (n = 18) and the number of studies included for Gardasil (n
=7) highly problematic, notably as the authors attempted to calculate the
“global” efficacy of “the” HPV vaccine while dealing with three hardly
comparable products with different valences and adjuvants. We also
regret that the authors did not mention this imbalance and the resulting
limitations. In addition, Arbyn et al. gloss over the significant differences
between placebo groups in the FUTURE and PATRICIA trials. In the
FUTURE trials’ placebo group, there were proportionately many more
cases of precancerous lesions than in the PATRICIA trials’ placebo
group. Interestingly, the recruitment procedures for the two trials do not
explain these differences. Finally, it should be noted that in most Western
countries, Gardasil dominates the market in an overwhelming way.?%2°
For example, since 2016,%° Cervarix is no longer marketed in the United
States. From the authors of a Cochrane review, we would have expected
a mention and a consideration of such issues, which should have been
taken into account when analyzing the supposed benefits of these
vaccines.

As a result, the analyses and conclusions put forward by Arbyn et al.
regarding the alleged benefits of HPV vaccines are based on data whose
quality has not been correctly assessed and put into perspective. We are
concerned that despite such methodological limitations and problems, the
authors stated that there is “high-certainty evidence that HPV vaccines
protect against cervical precancer”. For the sake of consistency and
credibility, it seems to us essential that this Cochrane review be updated
in light of the above-mentioned elements.

We encourage Arbyn et al. to review their analyses and conclusions
regarding the efficacy of Gardasil® and Cervarix® in protecting from
CIN2/3 regardless of the associated HPV type, and to consider all these
comments, particularly regarding data quality assessments, and also the
clinical trials’ design.

Last but not least, we deplore the multiple conflicts of interest plaguing
the group of authors of this Cochrane review. We have signaled such
conflicts as early as 2012,3 however, even in the latest panel
composition that has signed the review, they do not seem to be resolved.
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