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Abstract
Concern has been raised about whether HPV
vaccines might cause serious neurological
disorders including postural orthostatic tachycardia
syndrome (POTS) and chronic regional pain
syndrome (CRPS). The European Medicines Agency
(EMA) investigated the issue and declared in 2015
that there is no link between HPV vaccines and
serious neurological adverse events. However,
the certainty conveyed in EMA’s official report is
undermined by a leaked, confidential document
that reveals important disagreements among the
experts. Furthermore, in its assessments, EMA relied
on the data the drug companies had provided to
them even though it had been demonstrated that the
companies had underreported possible neurological
harms. Even though active comparators were used
(aluminium adjuvants and other vaccines), our
research group found significantly more serious
neurological harms in the HPV vaccine groups
than in the comparator groups in a systematic
review based on clinical study reports in EMA’s
possession. We outline areas where we believe the
basis for EMA’s decision was flawed; highlight that
the relationship between HPV vaccines and POTS
remains uncertain; and suggest ways forward to
resolve the uncertainty and debate.

Concern has been raised about whether HPV
vaccines might cause serious neurological disorders including postural orthostatic tachycardia
syndrome (POTS) and chronic regional pain
syndrome (CRPS).1 Based on a request from Danish
authorities, the European Medicines Agency
(EMA) investigated the issue and published a
40-page report in November 2015 concluding that
‘the evidence does not support a causal association between HPV vaccination and CRPS and/or
POTS’.1
However, a leaked confidential report used to
brief EMA’s appointed scientific advisory group2
shows that there were important disagreements
between the experts, suggesting more uncertainty
in the science than the EMA report revealed.1 3 4 In
this analysis, we outline areas where we believe
the scientific and procedural basis for EMA’s decision was flawed; highlight that the relationship
between HPV vaccine and POTS remains uncertain; and suggest ways forward to resolve the
uncertainty and debate.

Summary box
►► The European Medicines Agency

(EMA) mishandled its investigation
into concerns raised by Danish health
authorities about suspected, serious
neurological harms of HPV vaccines.
►► Its official report was reassuring but
a leaked, confidential EMA document
reveals substantial disagreement
among the agency’s appointed
experts.
►► EMA trusted flawed data and analyses
provided by the vaccine manufacturers
and dismissed compelling evidence
from independent researchers and the
Uppsala Monitoring Centre.
►► EMA sought advice from experts with
financial conflicts of interests with
vaccine manufacturers, failing to
follow its own rules about conflicts of
interest.

Problems with the investigation
HPV vaccines have been licenced across the USA
and Europe since 2006, but within a few years,
reports of suspected serious adverse events
including POTS began to appear,5 with a majority
reported from Denmark.1 In 2015, HPV vaccination
rates declined in Denmark amidst media attention
over serious adverse events. In July 2015, having
received 363 serious adverse event reports, and
aware of similar reports in Japan and elsewhere,
the Danish Health and Medicines Authority asked
the European Commission to initiate an in-depth
review of the relationship between HPV vaccines
and CRPS and POTS.1 The European Commission
initiated an Article 20 pharmacovigilance procedure, and EMA assigned a rapporteur and two
corapporteurs to the case and assembled a group
of external advisors.1 Four months later, EMA
released its official report, which concluded that
the vaccines were safe.
However, there were several weaknesses in
EMA’s investigation and interpretation of the
underpinning evidence, which cast doubts on
its apparently certain conclusion. First, much of
EMA’s work consisted of requesting and reviewing
investigations carried out by the manufacturers,
and both they and EMA used several questionable
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The review was not independent
Rather than performing an independent assessment, EMA asked
the companies to evaluate whether their vaccines are safe,
specifically to review cases of CRPS and POTS in their trials, go
through their postmarketing surveillance data, use these data to
produce ‘observed vs expected’ analyses and review and assess the
published scientific literature.2
Not only does this raise questions about the independence of
the process, but weaknesses in the scientific strategy employed by
the companies is apparent. The official report1 did not mention
that the search strategies the manufacturers used to search their
databases were inadequate2 and will have led to many cases being
overlooked.4 The companies did not search for headache, and
‘dizziness’ needed to occur together with ‘orthostatic intolerance’
or ‘orthostatic heart rate response increased’ in order to count.
EMA nonetheless uncritically reproduced the incidence rates of
CRPS and POTS c’onstructed by the manufacturers.4 6
Previous searches run by industry had also been inadequate.
In 2014, the Danish drug regulator instructed Sanofi Pasteur MSD,
which manufactured Gardasil, to search on specific symptoms in
its database, including dizziness, palpitations, rapid heart rate,
tremor, fatigue and fainting. Despite these instructions, Sanofi
only searched on ‘postural dizziness’, ‘orthostatic intolerance’ and
‘palpitations and dizziness’. The Danish authorities discovered this
after only 3 of 26 reports of POTS that were registered in Denmark
showed up in Sanofi’s searches.7
Nevertheless, EMA trusted the drug companies. The text in the
official report1 is nearly identical to the companies’ own judgments about possible serious neurological harms.2
Making matters worse, Andrew Pollard, the chair of the
EMA’s Scientific Advisory Group, listed many relationships with
vaccine manufacturers in his declaration to EMA.8 These included
serving as a principal investigator for vaccine studies. While
none were studies of HPV vaccines, some were of products made
by GlaxoSmithKline, which manufacturers an HPV vaccine. In
contrast, EMA restricted the participation of some advisors who
did not have any financial or other interests.4 EMA says that it
ensures those advising the agency do not have any financial or
other interests that could affect the expert’s impartiality, but given
the facts of the situation with its investigation into POTS, this is
debatable at best.9
Important independent studies were not included
The original concerns that led the Danish regulator to ask EMA to
conduct a review were based on a consecutive cohort of patients
referred to the Danish Syncope Unit for a head-up tilt test due
to orthostatic intolerance and symptoms compatible with autonomic dysfunction as a suspected adverse effect following HPV
vaccination.10–12 However, in its public report, EMA accused
the researchers of having presented ‘a highly selected sample
of patients, apparently chosen to fit a pre-specified hypothesis
of vaccine-induced injury’.1 This criticism was inappropriate, as
Louise Brinth, the primary investigator, had explicitly stated that
her findings were hypothesis generating only.
Furthermore, only 33 of the 83 cases of POTS that Brinth had
described in a report,13 41 of which were from Denmark, were
considered by the manufacturers—and therefore also by EMA—to
have met the case definition.1 In our view, an assessment provided
by a clinical expert who actually sees the patients is likely to be
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more reliable than a company employee looking at paperwork.
Confidential EMA material14 shows that Danish authorities criticised EMA’s exclusion of cases and also disagreed with EMA’s
assessment that ‘the finding of the majority of POTS cases in
Denmark does not support a causal relationship’. This disagreement
between regulatory bodies was not mentioned in the confidential
briefing note2 or in the official EMA report, which presented the
conclusions as if based on unanimous agreement.1
In addition, EMA was unpersuaded by the data provided by
the Uppsala Monitoring Centre, a WHO collaborating centre that
accepts reports of suspected harms of vaccines and other drugs,
even though the centre had found that POTS was reported 82
times more often for HPV vaccines than for other vaccines.2 EMA
acknowledged the centre’s finding that a substantially higher
proportion of the cases related to HPV vaccine were serious but
suggested the data were not compelling. Of the cases related
to HPV vaccine, 80% with POTS and 78% with chronic fatigue
syndrome (CFS) required admission to hospital or resulted in
disability or interruption of normal function.1 2
Privately, key scientists at the Uppsala Monitoring Centre
considered that their data were disregarded by EMA without
adequate justification.4 Following EMA’s report, they published a
paper in 2016 reporting data that strengthened their suspicion that
the HPV vaccines may cause serious harms.15 For the largest clusters they identified in the WHO VigiBase(R), the combination of
headache and dizziness with either fatigue or syncope was more
commonly reported in HPV vaccine reports than in non-
HPV
vaccine reports for females aged 9–25 years, and this disproportionality remained when those countries primarily reporting the
signals of CRPS (Japan) and POTS (Denmark) were excluded. They
also sought to reduce the possible influence of media attention by
including only cases reported before 2015. Even so, they identified
a greater number of potentially undiagnosed cases than the total
number of cases labelled with one of these diagnoses by the drug
companies.
No placebo-controlled trials
We also have concerns about the adequacy of the clinical trials
used to support the approval of HPV vaccines to assess serious
harms. On 15 May 2017, EMA Executive Director Guido Rasi
explained to the EU Ombudsman that ‘all studies submitted for
the marketing authorisation application for Gardasil were placebo
controlled’.16 EMA’s official report on POTS and CRPS also gives
readers this impression and uses the term ‘placebo cohorts’ for the
Gardasil trials.1
This is not true. None of the trials were truly placebo (ie, saline)
controlled. In one trial, 597 children received a so-called ‘placebo’,
which included all the excipients in the carrier solution.17 In
another trial, of the nine-
valent Gardasil 9, 306 participants
received a saline placebo, but as they had all been vaccinated with
the quadrivalent Gardasil earlier,18 those who did not tolerate the
original HPV vaccine were likely not enrolled into the study. In
the remaining trials, the control group received another vaccine,
for example, against hepatitis A or B,2 4 which contain an adjuvant similar to that in the HPV vaccines. EMA did not address this
fundamental problem in its official report.1
The use of active comparators may make it impossible to detect
serious harms of the HPV vaccines in the randomised trials if the
comparators cause the same or similar harms. This problem was
criticised by two doctors external to EMA’s expert group in the
briefing note,2 but it was not mentioned in EMA’s official report.1
Harms might potentially be caused by the aluminium adjuvants, which are used both in HPV vaccines and hepatitis vaccines.
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methods. Second, EMA chose not to include important independent studies in its review while including other, less reliable data.
We describe these weaknesses here.
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The experts disagreed on the interpretation of the data
A key EMA argument, mentioned multiple times in its official
report,1 was that there was no difference between what was
observed in vaccinated girls and the expected background incidence of POTS and CRPS. However, the quality of the underlying
data was too poor to draw such conclusions. In some analyses,
the observed incidence of chronic fatigue syndrome was used to
estimate the expected incidence of POTS, which likely led to an
overestimate of the expected incidence and thus a reduced chance
to detect a harms signal.2 Furthermore, EMA noted that for POTS,
the observed number of cases was generally lower than expected
under almost all assumptions except for Denmark,1 an observation
that should have raised serious concerns about the reliability of
such analyses.
The briefing note revealed that the Belgian and Swedish corapporteurs were critical of the observed versus expected analyses.2
Yet while EMA did acknowledge limitations in the data underlying these analyses in its report, these concerns did not seem to
affect the certainty of conclusions conveyed in their summary
statements.1
Nowhere in the public report are the dissenting views of EMA’s
appointed corapporteurs recorded. According to the leaked briefing
note, the Belgian corapporteur recommended ‘further evaluation
of CRPS and POTS’ in relation to Cervarix, one of the two HPV

vaccines.2 However, this critical fact, too, was not included in the
public report.1

Conclusions
Public trust in drug regulation, including for vaccines, relies on
transparency, honesty about uncertainties and adequate, unconflicted assessment of benefits and harms. EMA’s practice of leaving
investigations of suspected serious harms to the manufacturers
does not further public trust and should be revised.
As is the general rule for other drugs, placebo or no-treatment
controls are needed in trials of vaccines in order to study the
occurrence of harms before drug approval. If considered unethical
for the HPV vaccines, dose–response studies could be carried out.
When Merck compared its nine-valent Gardasil 9 with quadrivalent Gardasil in 14 215 women, there were more serious systemic
adverse events in the Gardasil 9 group (3.3% vs 2.6%, p=0.01, our
calculation).22 Gardasil 9 has four more antigens than the quadrivalent vaccine and contains 500 µg of the aluminium adjuvant,
compared with only 225 µg. The safety of the aluminium adjuvants commonly used in vaccines should be tested.
EMA should avoid using experts in its committees with
conflicts of interest and should make available all reports on its
website, including those used for deliberations in its scientific
advisory groups.
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