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Introduction: Between 2006 and 2009, two different human papillomavirus
virus (HPV) vaccines were licensed for use: a quadrivalent (QHPVv) and a biva-
lent (bHPVvV) vaccine. Since 2008, HPV vaccination programmes have been
implemented in the majority of the industrialized countries. Since 2013, HPV
vaccination has been part of the national programs of 66 countries including
almost all countries in North America and Western Europe. Despite all the
efforts made by individual countries, coverage rates are lower than expected.
Vaccine safety represents one of the main concerns associated with the lack of
acceptance of HPV vaccination both in the European Union/European Eco-
nomic Area and elsewhere.

Areas covered: Safety data published on bivalent and quadrivalent HPV
vaccines, both in pre-licensure and post-licensure phase, are reviewed.
Expert opinion: Based on the latest scientific evidence, both HPV vaccines
seem to be safe. Nevertheless, public concern and rumors about adverse
events (AE) represent an important barrier to overcome in order to increase
vaccine coverage. Passive surveillance of AEs is an important tool for detect-
ing safety signals, but it should be complemented by activities aimed at assess-
ing the real cause of all suspect AEs. Improved vaccine safety surveillance is
the first step for effective communication based on scientific evidence.

Keywords: adverse events, human papillomavirus, safety, vaccine
Expert Opin. Drug Saf. (2015) 14(5):697-712

1. Introduction

Human Papilloma Virus (HPV) causes around 26,800 cases of cancer and
15,000 deaths each year in the European Union/European Economic Area (EU/
EEA) and around 27,000 cases and 6000 deaths in the US. Cervical cancer is the
second most common type of cancer after breast cancer to affect women aged
15 - 44 years. The yearly incidence of cervical cancer per 100,000 females (all
ages) ranges from less than 8.0 to 29.9, with the highest rates reported in the eastern
EU Member States (1,21 while the US report an incidence of 7.9 per
100,000 females [3]. Two prophylactic HPV vaccines have been licensed, Gardasil®
(Sanofi Pasteur MSD)/Silgard® (Merck Sharp & Dohme), a quadrivalent vaccine
against the HPV types 6, 11, 16 and 18 (qHPVv) approved at the end of
2006 and Cervarix® (GlaxoSmithKline Biologicals), a bivalent vaccine approved
in 2007 for immunization against HPV types 16 and 18 (bHPVv) [4]. Both vaccines
contain non-infectious inactivated subunits, and protect against the high-risk HPV
types 16 and 18, responsible for more than 70% of cervical cancer cases. The
qHPVv also protects against HPV 6 and 11, which cause most cases of genital warts.
In large Phase III trials, both vaccines have been shown to prevent more than 90%
of precancerous lesions associated with types 16 or 18 among HPV-naive women.
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Article highlights.

» Both bivalent and quadrivalent vaccines are generally
safe and well-tolerated.

« Site injection symptoms are the most frequent adverse
events reported: of these, pain was generally the most
frequently referred local symptom.

o Occurrence of serious adverse events was similar in both
vaccine and control groups.

» No deaths from the introduction of the two vaccines
have been attributed to human papilloma
virus vaccination.

« Studies on the safety of the vaccine in some populations
(men, women older than 25 years, HIV+ girls) have
given satisfactory results.

This box summarizes key points contained in the article.

Despite the reassuring results on vaccine safety provided by
large trials (5-7] and post-marketing studies [8-11], parental and
girls anxiety regarding serious adverse events (AEs) and fear of
unknown side effects are still barriers to vaccination [12]. In the
US, parents safety concerns are the third ranked reason for
non-adherence to the vaccination [13], and in Europe, lower
rates of vaccine intentions are associated with misconception
and fear of AE/SAE. Currently, the coverage rate with three
doses is around 40% in the US [3] and ranges from 17 to
84% in EU/EEA, where few countries reach satisfactory cov-
erage levels and vaccine programmes vary considerably in
terms of vaccine type and target population [2].

The purpose of this review is to examine the most relevant
and recent evidence on safety of HPV vaccines, including
both severe and non-severe AEs.

2. Mechanism of action, clinical application
and efficacy of HPV vaccines

Both vaccines contain antigens composed of L1 proteins spe-
cific to each HPV type, which are derived using recombinant
technology and form non-infectious virus-like proteins
(VLPs) [14].

The quadrivalent vaccine is an adjuvanted non-infectious
recombinant vaccine prepared from the highly purified
VLPs of the major capsid L1 protein of HPV types 6, 11,
16 and 18. The bivalent vaccine is an adjuvanted non-
infectious recombinant vaccine prepared from the highly
purified VLPs of the major capsid L1 protein of oncogenic
HPV types 16 and 18 [15-18].

Since the VLPs contain no viral DNA, they cannot infect
cells, reproduce or cause disease [9.

The HPV vaccines have been widely introduced in the
national immunization programs in most of the worlds’
medium- and high-income countries. Up to 2013, the vac-
cines were part of the national programs of 66 countries
including almost all countries in North America and Western
Europe [19] in schedules of three doses over a 6-month

period [20]. During the same period, 25 of the 31 EU/EEA
countries had implemented routine HPV vaccination
programmes (ranging from 9 to 18 years) including catch-up
programmes (range from 12 to 40 years) [21]. Both vaccines
are widely used. Girls/women, especially pre-adolescent gitls,
are the main vaccination targets in almost all the countries
where HPV vaccines have been introduced, only a few coun-
tries include males in their vaccination strategies. The main
methods used to deliver the vaccines are school-based immuni-
zation, practice-based immunization, sexual and reproductive
health clinics and other medical clinics (often used for catch-
up programmes targeting older adolescents and women).

Although conceptually similar, quadrivalent and bivalent
vaccines differ in several aspects, including in regards to their
quantitative and qualitative composition, pharmaceutical
form and posology (age at the time of first injection and
immunization schedule). Table 1 compares both vaccines,
including the posology recommended by major regulatory
bodies.

In terms of immunogenicity, bHPVv induces higher
immune response when compared with qHPVv which may
reflect the different adjuvant system used in each vaccine
type [22].

The efficacy of both vaccines has been evaluated through
pre- and post-licensure randomized control trials (RCT) [23];
the primary end point for these studies was prevention of
CIN 2 or worse disease. The secondary efficacy end point
was prevention of type-specific persistent infection, which is
an obligate precursor of cervical cancer [24]. A recent review
done by Schiller [25] showed that both vaccines are highly
effective in preventing persistent infection and cervical dis-
eases associated with vaccine-HPV types in young females.

Long-term protection of HPV vaccines, as well as for any
new vaccine, is not fully predictable because of the short
follow-up period (up to 9.3 years in the longest studies) and
because it is not always related only to reasonable humoral
immune response [26); the persistence of immune response
to bHPVv is reported in many studies [27,28] and in the sum-
mary of product characteristics, with a median follow-up
period of 8.9 years and 100% seroconversion rate for
HPV-16 and HPV-18 in the ELISA assay [29]. Protection up
to 5 years post-vaccination has been demonstrated for qHPVv
as well [30]. Long-term duration of efficacy (up to 6.4 years)
reported in one of the efficacy studies suggests that antibody
concentrations will remain high for at least 20 years [31) and
some authors have developed mathematical models that sug-
gest long-term immunity. Nevertheless, this still remains an
ongoing and challenging issue [32].

A Phase III trial, including > 4000 males, suggests that
prophylactic vaccination of boys and men with gHPVv may
reduce the incidence of genital warts (33. The study of
Hillman ez al. shows that immune responses to the qHPVv
are broadly comparable in men and women [34].

Although the risk of acquisition of HPV infection is great-

est in young and sexually active women, women older than
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Table 4. Post-surveillance studies on human papilloma virus vaccines safety (continued).

M. Stillo et al.

Results

Vaccine type

Type of study Place Population

Year of

Title

Author

publication

No statistically significant
increased risk for the

HPV6/11/16/18 /

600,558 females

Monitoring the 2011 Prospective us

safety of

Gee et al. [64]

cohort study

outcomes studied (Guillan-
Barre’ syndrome, stroke,

(prespecified
AEs were

quadrivalent

human
papillomavirus

venous thromboembolism

selected based
on safety

(VTE), appendicitis, seizures,

vaccine: Findings
from the Vaccine
Safety Datalink

syncope, allergic reaction

data from

and anaphylaxis. For venous

thromboembolism an

prelicensure

clinical trials)

elevated risk of 1.98 among

the youth could be observed.

HPV6/11/16/18 Most common local reaction Disproportional reporting of

More than

us

Post-licensure

passive

Postlicensure safety 2009

surveillance for
quadrivalent

Slade

reports included injection site venous thromboembolic

pain (53%), erythema (28%) events was noted.

and swelling (22%). Syncope

was the most frequent

23 million doses

distributed.

et al. [62]

surveillance

12,424 AEFI
reports

human
papillomavirus

recombinant

vaccine

general SAE (74% of reports)

AE: Adverse event; AEFI: Adverse events following immunization; bHPVv: Bivalent HPV vaccine; gHPVv: Quadrivalent HPV vaccine; SAE: Serious adverse event.

serious vaccine-related AEs (< 0.1%), and they were no more
frequent than in those receiving placebo. Another review with
meta-analysis [45] including six clinical trials described similar
results, demonstrating that, overall, the incidence of SAEs and
deaths was balanced between the vaccine and control groups
(odds ratio for SAEs 0.998, 95% CI 0.87 - 1.14; for death
091, 95% CI 039 - 214). In the study by
Paavonen et al. 46]. on bHPVva subset of women completed
and returned safety diary cards documenting symptoms expe-
rienced within the first 30 days after vaccination; injection site
symptoms and symptoms such as fatigue, headache and myal-
gia were reported more frequently in the vaccine group than
in the control group. The proportion of women reporting
new onset chronic disease, AD, and significant medical condi-
tions during the entire duration of the study was similar in
both groups. Overall, all pre-licensure studies reported local
and general symptoms to be higher in the HPV vaccine
groups than in the placebo groups; however, most symptoms
were transient. No differences were found regarding SAEs. In
Rivera-Medina Phase III, observer-blind, multi-centre, ran-
domized, parallel group, controlled study, the occurrence of
SAEs was similar in both vaccine (1.1%) and control groups
(1.3%); there was no difference between study groups in the
occurrence of SAEs and no SAE in the bHPVYv vaccine group

was considered related to vaccination [47).

3.2 Post-licensure safety data

Vaccines continue to be monitored for safety after they are
licensed. A range of surveillance options can be used to mon-
itor the safety of vaccines and immunizations post-licensure
(38]. Almost all countries have passive reporting systems for
AEFI, where spontaneous events are reported by health care
providers and consumers [41]. Examples of these passive
reporting systems are vaccine adverse event reporting system
(VAERS) in the US (48, the Canadian AE Following Immu-
nisation Surveillance System (CAEFISS) 491, the UK Yellow
Card scheme [5051] or the Australian therapeutic goods
administration system [52]; At the European level, there is no
specific system to report AEFI, but vaccine safety reports are
collected through the EUDRAVIGILANCE system at the
EMA, as for any other drug AE. Additionally, spontaneous
reports are also collected by law by the manufacturers using
the MedDRA standard dictionary [8]. Even though passive
reporting systems are the most widely used due to their rela-
tive ease of implementation, their cost and their ability to cap-
ture unexpected events, they are subject to reporting biases,
such as under-reporting and/or stimulated reporting and
above all they cannot prove causality.

On the other hand, active surveillance systems include large
linked databases from defined populations (such as a single
health care provider or Managed Care Organization) that
were created separately from each other and linked to enable
the sharing of data across platforms, like VigiBase™ created
by the WHO (53] or the Vaccine Safety Datalink (VSD)

project in the US [10,54]. Post-marketing studies, including
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surveillance activities, are also useful to improve the ability to
detect AEs that are not detected during pre-licensure trials
through bigger vaccinated cohorts.

It is important to underscore that reported AEFIs include
any untoward medical incident that take place after an immu-
nization. Such reporting definitions are deliberately loose in
order to improve reporting of events that may generate a
safety signal. However, it is of utmost importance to further
assess each event in order to prove or discount a causal rela-
tionship with the vaccine. Unfortunately, such investigation
is often complicated by incomplete or scarce information;
therefore, the causal relationship between vaccine and AEFI
may turn out to be impossible to verify.

3.2.1 AEs
Local symptoms, which include pain, redness and swelling at
the injection site, are the most frequent AEs reported for both
vaccines also in the post-licensure phase [55]. Pain was usually
the most frequently referred local symptom after each dose,
often reported more frequently in people who were vaccinated
with bHPVv compared to qHPVv, followed by redness and
swelling; generally, the incidence of AEs did not increase
with increasing number of doses [4244,56]. In both vaccine
and placebo groups, injection site symptoms were the most
commonly reported, however, the incidence in vaccine groups
is often significantly higher than in the control groups [10.47,57].
In Block ez al. study (43], the proportion of individuals report-
ing an injection site AE was higher in qHPVv (82.9%) and
aluminium-containing placebo recipients (77.4%) compared
with non-aluminium-containing vaccine recipients (49%).
Also in Resinger ¢t al. study of qHPVv, the proportion of sub-
jects who reported one or more injection-site or systemic
adverse experiences tended to be higher after the first injection
than after subsequent injections [58]. Local and general symp-
toms after bHPVv vaccination were found to be rare
(< 5%) [471. Additionally in their systematic review and
meta-analysis, Lu ez a/. documented in detail the safety results
of seven important RCT related to both vaccines (391. Occur-
rence of AEs was reported in all RCT. Pain at injection site
was the most frequently reported AE ranging from 83 to
93.4% in vaccine groups and 75.4 - 87.2% in control groups.
In the same and in other reviews, headache and fatigue were
the most common vaccine-related systemic AEs (39,41]. Other
general symptoms included headache, vasovagal syncope,
fatigue, gastrointestinal symptoms, arthralgia, myalgia, rash,
fever and urticaria, which are generally monitored by different
types of surveillance systems after vaccination independently
from the type of vaccine. Van Klooster e al. [59] found, in a
post-marketing study conducted on over 1000 girls vaccinated
with bHPVv, that myalgia was the systemic event most often
reported, followed by fatigue and headache; the study also
observed that older girls reported having myalgia, fatigue, list-
lessness, dizziness, nausea, sleeping problems, cough, shortness
of breath and diarrhea after the first dose significantly more
often than younger girls. Levi ez al. (60 in a bHPVv post-
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licensure study described a statistically significant difference
in the frequency of fever in their sample of 25 years old women
when compared with a pre-adolescent group (14.6% against
3.3%, respectively). Klein er a/l. conducted a post-marketing
retrospective observational study and observed a not unex-
pected association between qHPVv and syncope [61]. Also in
the report from VAERS, Slade ez al. described an increase of
syncope events after qHPVv vaccination aggravated by falls
and head injuries [62]. The study of Labadie ez 4/. is a summary
of post-licensure safety information from VigiBase, VAERS
report on qHPVv and Rijksinstituut voor Volksgezondheiden
Milieu (RIVM) report on bHPVv; vasovagal syncope is among
the most frequently reported AEs in both VAERS and RIVM
data (63]. On the other hand, in a recent Vaccine Safety Data-
link study, the rates of syncope after qHPVv vaccination were
comparable with those following health care visits for other
vaccinations [64]. General symptoms like syncope are often
associated with injection and for this reason could be pre-
vented by the simple recommendation to have patients sit for
15 min after vaccination. Systemic clinical AEs were reported
by Markowitz et 4l. in a similar proportion among both males
and females who received qHPVv independently from their
belonging to the group of vaccinated or to the control
group [10].

3.2.2 SAEs
SAEs are generally defined as any medical occurrence that is
life-threatening, requires or prolongs hospital admission,
results in disability, incapacity or death [65.66]. ADs and death
will be evaluated separately. The incidence of SAEs following
bHPVv vaccination described in Schwartz et al. study was
7.1%. The most frequently reported SAEs were appendiciis,
abdominal pain, incomplete spontaneous abortion and ovar-
ian cyst. One fatal SAE was reported in a participant who
experienced aortic rupture during a heart operation. None
of the reported SAEs were considered by the investigators as
related to vaccination [67]. Klein ez a/. studied a population-
based cohort of 200,000 females, 44,000 of whom received
all three doses of qHPVv; the findings from this large, com-
prehensive study did not detect any evidence of serious safety
concerns secondary to qHPVv (61]. Harris ez a/. described an
incidence of 7.5% (n = 10) SAEs following qHPVv vaccina-
tion, including reports of anaphylaxis, seizures, thrombocyto-
penia and a fatal case. Further review found that these reports
were attributable to pre-existing conditions and no causal
relation was attributable to the vaccine [68].

In the following paragraphs, we discuss specific events that
have been studied more in depth in the literature as allegedly
related or triggered by HPV vaccination.

3.2.2.1 Venous thromboembolism

In a 2011 prospective cohort study, an RR of 1.98 for venous
thromboembolism (VTE) was observed among young girls
(9 - 17 years) receiving at least one dose of qHPVyv; all of
five confirmed VTE cases were found to have other risk
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factors for VTE; however, the study was unable to determine
whether the VTE observed were attributable to these common
risk factors, or of these were effect modifiers of the association
between qHPVv vaccine and VTE (64]. In the post-licensure
surveillance study from VAERS database of Slade ez al., there
were 56 reports of VTEs after gHPVyv, for an RR of 0.2 case
per 100,000 doses. Females may have other risk factors for
VTE (contraceptive use, family risk, etc.). The population
of young women who frequently use hormonal contraceptives
overlaps with those receiving the qHPVv, and as such, coinci-
dental occurrences of VIE among qHPVv recipients may be
anticipated [62. In a post-licensure study in Canada on
qHPVv, no new cases of VIE were observed during the
4 years of the study duration suggesting no evidence of a
safety concern for this outcome [68]. Finally, in two Scandina-
vian studies, the Arnheim-Dahlstrom study and the Scheller
study, the rate ratio for the association between exposure to
gHPVv  vaccine and venous thromboembolism was
086 (95% CI, 0.55 - 1.36) and 0.77 (95% CI,
0.53 - 1.11), respectively; similarly, no association was
observed in subgroup analyses by age, including only
anticoagulant-treated cases, only exposed cases or when
adjusting for oral contraceptive use. Therefore, studies did
not identify safety signals with respect to venous thromboem-
bolic events after the qHPVv had been administered [69,70].

3.2.2.2 Guillain-Barre’ syndrome

Guillain-Barre’s syndrome (GBS) is an acute inflammatory
demyelinating polyneuropathy and has been alleged as one
of the most common neurological SAE following different
vaccines [71); the occurrence of GBS after vaccination with
qHPVv (Gardasil) has been investigated by many different
authors; despite some studies describe a higher reporting
rate of GBS in vaccinated gitls [72.73], others report that the
occurrence of GBS after HPV vaccination is not suggestive
of a causal association [8,74,75]. Data from the Centre for Dis-
ease Prevention and Control (CDC), collected from the
VAERS database, indicated that the reported number of cases
was within the range expected by chance alone in the popula-
tion [76). In addition, the study of Gee et al. conducted a
sequential analyses using data from VSD to detect any associ-
ation between qHPVv exposure and pre-specified outcomes
that included GBS, in addition historical background rate
was used as the comparison group; a total of more than
600,000 doses were administered during the study and final
conclusion was that there was no statstically increased
between qHPVv and GBS (64]. In another large case-control
study of young girls, 0 cases of GBS were observed in the
qHPVv group 771

3.2.2.3 Systemic lupus erythematous

Systemic lupus erythematous (SLE) is an AD, probably due to
the pharmacological management of the disease with drugs
like corticosteroids, patients with which have an increased
risk of persistent HPV infection compared to healthy

females [78]. They also have a higher risk for developing abnor-
mal cervical smears and squamous intraepithelial lesions of
the cervix. Because of these reasons, vaccination against
HPV in lupus patients is especially important. Eight case
reports in the literature suggested an association between
vaccination and evolution and/or exacerbation of SLE; how-
ever, studies have not provided evidence in support of this
association [79,80]. A prospective study with 27 SLE patients
after qHPVv vaccination shows that this vaccine was generally
safe, well-tolerated and immunogenic in SLE patients (s1]. At
the moment, all the evidence in the literature relates the sug-
gestion that there might be a causal relationship between
HPV vaccination and SLE exacerbation.

3.2.2.4 Other ADs

Concerns about autoimmune and neurological conditions
being triggered by HPV vaccination may be fuelled by
findings related to other vaccines. In the study of Arnheim-
Dahlstrom [69], a significantly increased finding of three
outcomes (Behcet’s syndrome, Raynaud’s disease, and
type 1 diabetes) was observed, but further assessment showed
no consistent evidence for a plausible causal association; first,
these risk signals were relatively weak and, secondly, no tem-
poral relation between vaccine exposure and outcome was evi-
dent. Nevertheless, these findings need to be investigated
further in studies with longer follow-up time, validation of
outcomes and data regarding time of onset. Case series of
more autoimmune and uncommon diseases have been pub-
lished, especially regarding demyelinating syndromes and
other neurological events; some authors suggest that qHPVv
is a potent immune-stimulatory signal that may trigger CNS
disease in vulnerable populations, but subsequent evaluation
using multiple epidemiologic methods did not demonstrate
any association [9]. Furthermore, two large retrospective,
observational cohort studies conducted with Kaiser Perma-
nente on 189,629 females who received at least one qHPVv
dose found that no one of autoimmune condition examined
during the studies demonstrated any relation to vaccination
timing, dose sequence or age [61,74]. The systematic case-
control study of incidence of five types of ADs associated
with qHPVv conducted by Grimaldi-Besonuda ez al. in
France, compared cases from a network of specialist centers
with controls from a network of general practitioners, they
found no evidence of an increase in the risk of the ADs fol-
lowing vaccination except for a lower Odds Ratio for central
demyelination; however, also this finding had a low statistical
power probably due to the rarity of AD cases [77].

3.2.2.5 Fatal outcome

In one review during 7.4 years follow-up, death was reported
in < 0.06% among those who received bHPVv and 0.07%
among the control group [10]. The bHPVv double-blind, ran-
domized placebo-controlled trial conducted in China by
Zhu et al. described no-differences in the incidence rates of
death in vaccine group and in the control group [82]. In some
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studies of AEFI cases associated with both vaccines reported by
passive surveillance, no differences in death rates between the
vaccines and the general population was observed I[63].
Harris ez al. observed all the qHPVv AEFI reports from
2007 to 2011 in Ontario with more than 600,000 doses of
vaccine distributed; the only death that occurred was attrib-
uted to a pre-existing cardiac condition [68]. Deaths observed
in the VAERS passive surveillance and reported by

Slade et al. (62 described causes other than recent vaccination.

3.2.3 Safety in other population groups

3.23.1 Males

Gardasil is the only HPV vaccine licensed for males, for this
reason, all the safety data are referred to this vaccine type.
Studies which include the safety of the vaccine in male popu-
lations show that the most common AEs reported were
injection-site related, and most of these were of mild-to-
moderate severity [83]. Safety data for the US reported by the
CDC [10] show that injection-site reactions are reported less
in males than in women, for example, pain was reported in
61.4% of men and in 83.9% of women; vaccine-related
SAE occurred in < 0.1% of vaccinated individuals. In the
same report, the 3 years follow-up data showed that the
same percentage of vaccinated (1.5%) and non-vaccinated
men (1.5%) had conditions potentially indicative of autoim-
mune disorders, comparable to the prevalence in the general
population (1.6%) [84].

3.2.3.2 Female aged > 25 years

Regarding safety in females aged more than 25 years, a
Phase III RCT that randomly assigned women to receive
either bHPVv or control (aluminium hydroxide) has shown
that injection-site symptoms and general solicited symptoms
during the 7-day post-vaccination period, occurred more
often in the vaccine group than in the control group; other
than these symptoms, the incidence of unsolicited symptoms,
SAEs, new onset chronic disease and new-onset AD was sim-
ilar in both groups. Furthermore, none of the deaths occur-
ring during the study was due to vaccination [57]. Also, the
qHPVv Munoz et al. case-control study shows that the pro-
portion of women who reported SAEs after any vaccination
was comparable between the vaccine and placebo. Injection-
site AEs were mainly responsible for the slight increase in
AEs recorded in the vaccine group [35]. No serious adverse
experiences have been reported in the context of Luna ez al.
long-term study period as well [s5].

3.2.3.3 Males and females HIV+

The prevalence of HPV and CIN 2/3 is higher in HIV-
infected women than in uninfected women and varies over
time and with the degree of immunosuppression [86]. HPV
infections persist longer in HIV-infected women, and with
increased immunosuppression, anogenital warts may become
extensive and intraepithelial lesions are more likely to be dys-
plastic (87]. The incidence of anal cancer is increasing in HIV+
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men, especially in men who have sex with men; furthermore,
the risk of other HPV-associated cancers has been demon-
strated to be increased among HIV-infected individuals (ss].
A trial conducted by Levin ez al. described the type and the
frequency of AEs reported within 14 days after the first dose
of qHPVv; AEs were infrequent and their occurrence was sim-
ilar in vaccine and placebo recipients, except for injection site
reactions (p = 0.19) that were more frequent in vaccine group.
Injection-site reactions were mainly low grade and not more
frequent after the second or third dose. AEs did not differ
between groups [89]. Other studies report that vaccines are
generally safe and well-tolerated both in pre- and post-
licensing surveillance for HIV+ female and males [90); in addi-
tion, results suggest that this population may benefit from
HPV immunoprophylaxis 91,92. Comparing the two vac-
cines, it should be noted that mild injection site reactions
were more common in the group vaccinated with bHPVv,
but the overall incidence of minor and major AE of both vac-
cines was acceptable for patients (93,94]. Further studies and tri-
als are starting to enroll individuals to examine the long term

efficacy of HPV vaccination in HIV-infected individuals [95].

3.3 Rumors on HPV vaccines safety

Since HPV wvaccines have been introduced into national
immunization programs, there have been a number of instan-
ces of public opinion being influenced by rumors of SAEs.
Recently, more than 300 girls in Carmen de Bolivar (Colom-
bia) were reported to have experienced fainting, shortness of
breath and weakness in the limbs [96,97], allegedly linked to
qHPVv. The cause of such mysterious event has not been fully
explained, but the local authorities concluded that it was
highly unlikely that there was any causal relationship with
qHPVv and believe that it was a phenomenon of mass soma-
tization disorder (hysterical neurosis). Nevertheless, such an
event elicited strong attention from the media. Sudden deaths
have been also allegedly connected to HPV vaccination. The
majority of these reports have been disproved to have any
causal relationship with the usage of the vaccine, such as in
the UK where a girl from Coventry in 2009 died following
a cervical cancer vaccination with claims of a causal associa-
tion; but 2 days later medical evidence suggested that her
death was due to a tumor heavily infiltrated in her chest [98,99].
Thanks to a good management of the event by public health
authorities, such an event had a very limited impact on the
HPV vaccination programme in the UK [100). In contrast,
when public health authorities have got little evidence on
the real cause of the AE, the impact on the vaccination pro-
gramme may be serious. In Spain, two girls apparently
became ill after receiving one dose of qHPVv on the 4th
and 6th of February 2009; as a consequence the Ministry of
Health temporarily suspended the use of a batch of qHPVv.
Despite the fact that the possibility of a correlation between
the vaccine and the AE was subsequently excluded, in Decem-
ber 2009 the Ministry of Health received a petition signed by
more than 9500 citizens who called for gHPVv withdrawal.
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Similarly, in 2013, the Japanese government withdrew its rec-
ommendation for use of HPV vaccines in girls following pub-
lic concerns about adverse effects [101]. In that occasion, the
Japanese Ministry of Health instructed local health authorities
not to promote the use of the vaccine until investigation on
adverse effects was concluded; as a result HPV vaccine
coverage was dramatically decreased [102].

4. Conclusion

This review has considered data on about the safety profile of
two HPV prophylactic vaccines; most of the studies identified
confirm the previous findings from pre- and post-licensure
studies, according to which both vaccines are generally safe
and well-tolerated. Site injection symptoms are the most fre-
quent AEs reported, with pain being the most frequently
referred local symptom after each dose, reaching an incidence
of over 80%. These symptoms usually disappear shortly after
vaccination and the incidence decreases with the second and
third dose of vaccine. General symptoms such as headache,
syncope and fever are reported from 10 to 30% of cases,
although no significant difference has been observed between
vaccination and control groups. The incidence of SAE:s is var-
iable but in most cases causal association is not proven. Addi-
tionally, the occurrence of these events is similar in both
vaccine and control groups. For specific categories of SAE
(ADs, venous thromboembolism, neurological syndromes)
for which the absence of correlation with the vaccination has
already been demonstrated, it is important to keep studying
new cases to understand the pathogenesis of these diseases,
especially when the reports come from passive surveillance
where information to make this assessment may be missing.
It is also of utmost importance to verify the absence of
association between the vaccine and deaths which occurred
after vaccination; no deaths from the introduction of the
two vaccines have been attributed to HPV vaccination, but
some cases have been poorly investigated leaving room for
speculation, which could damage vaccination programs.
Some studies on the safety of the vaccine in groups other
than the primary target population (men, women older than
25 years, HIV+ girls) have already been published and have
given satisfactory results comparable with those in the primary
target population; recruitment for new trials is already started.

5. Expert opinion

Prevention of cervical cancer and other diseases associated to

HPV infection is a public health priority. The positive public

health impact of HPV vaccination depends on vaccine accep-
tance in order to reach high vaccination coverage. This is the
reason why it is important to correctly manage any rumor
about vaccine safety. Since 2008, when mass vaccination cam-
paigns started in many industrialized countries, several SAEs
allegedly reported as caused by HPV vaccines have been
shown to be only temporarily associated but not causally asso-
ciated, with the vaccination. Nevertheless, such events elicited
large attention by the media and, in many cases, negatively
impacted on the vaccination programmes due to concern in
the public. The routine passive surveillance systems need to
be reinforced in order to be able to identify any safety signal,
but also a strong effort is necessary afterwards to improve
the quality of AE investigation for causality assessment in
order to better inform the communication by public health
authorities.

A second generation of HPV vaccines might be available
soon; these vaccines would be cheaper and more stable, able
to protect against different and more numerous cancer-related
strains and both therapeutic and prophylactic. Phase II and
Phase III trials are now conducting by the manufacturers [103].
Improvement of safety profile, especially related to local reac-
togenicity, would be welcome in order to improve public
acceptance.

A two doses schedule has been recently adopted in some
countries and is under consideration by public health author-
ities in other countries. When the current three doses schedule
will be progressively replaced by the two doses, consequently
the overall acceptance of the vaccination programme may
improve as well.

Both HPV vaccines available are generally safe and well
tolerated. Efforts should be made to increase the vaccination
coverage of these vaccines as an important tool to decrease

the disease burden of HPV.
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