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HPV vaccines: a controversial issue?
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Abstract
Controversy still exists over whether the beneﬁts of the available HPV vaccines outweigh the risks and this has suppressed
uptake of the HPV vaccines in comparison to other vaccines. Concerns about HPV vaccine safety have led some physicians,
healthcare ofﬁcials and parents to withhold the recommended vaccination from the target population. The most common reason
for not administering the prophylactic HPV vaccines are concerns over adverse effects. The aim of this review is the
assessment of peer-reviewed scientiﬁc data related to measurable outcomes from the use of HPV vaccines throughout the
world with focused attention on the potential adverse effects. We found that the majority of studies continue to suggest a positive
risk-beneﬁt from vaccination against HPV, with minimal documented adverse effects, which is consistent with other vaccines.
However, much of the published scientiﬁc data regarding the safety of HPV vaccines appears to originate from within the
ﬁnancially competitive HPV vaccine market. We advocate a more independent monitoring system for vaccine immunogenicity
and adverse effects to address potential conﬂicts of interest with regular systematic literature reviews by qualiﬁed individuals to
vigilantly assess and communicate adverse effects associated with HPV vaccination. Finally, our evaluation suggests that an
expanded use of HPV vaccine into more diverse populations, particularly those living in low-resource settings, would provide
numerous health and social beneﬁts.
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Introduction
Vaccination is the most successful method to control
infectious diseases in terms of both cost and effectiveness.
Human papillomavirus (HPV) belongs to a large family
of more than 170 double-stranded DNA viruses of which
approximately 40 mucosal types are commonly transmitted
mainly via sexual activity. Two prophylactic HPV vaccines
have been approved by the Food and Drug Administration
(FDA) in the USA: the bivalent Cervarixs (GlaxoSmithKline,
Middlesex, UK) for prevention of infection with HPV types
16 and 18 and the quadrivalent Gardasils (Merck Sharp &
Dohme, USA) for HPV types 6, 11, 16, and 18. Both HPV
vaccines can protect females against cervical pre-cancers
(CIN).
Several studies have demonstrated that both the bivalent
and quadrivalent HPV vaccines are safe (1–3). Each has
shown long-term durability for protection against primary
infections caused by the types of HPV viruses targeted
by the respective vaccines along with a moderate degree of
cross-protection against some non-targeted HPV viruses,
most notably HPV 31, 33, and 45 (4). However, there are
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several ongoing controversies surrounding compliance with
the vaccination recommendation, which at times has involved
government health agencies.
It is important to emphasize that the HPV vaccines are
not a therapeutic treatment for any HPV-associated
disease that might exist at the time of vaccination, nor
will it invariably protect against diseases that are caused
by types of HPV not targeted by the vaccines. Furthermore, HPV vaccines are not recommended for females
o9 years old or individuals that are pregnant. Lastly,
Cervarixs (GlaxoSmithKline) is not licensed for use in
males at this time.
Despite the efforts by public health agencies in the
United States, the coverage of HPV vaccination remains
low. Among adolescent females and males aged 13–16
years, only 33.4 and 6.8%, respectively, had received
the three recommended doses of the HPV vaccine in
2012 (5). In June of 2013, the Japanese Ministry of
Health partially suspended its HPV vaccination program
due to several reported adverse events following HPV
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immunization (6), which demonstrates that immunization programs can be seriously compromised by safety
and possible political concerns. However, much of the
published scientiﬁc data regarding the safety of HPV
vaccines could be inﬂuenced by conﬂicts of interest such
as receiving advisory board fees and grant support with
commercial interests from the competitive HPV vaccine
market. Therefore this review aims to examine, independently of the competing vaccine manufacturers, the current
evidence from the peer-reviewed scientiﬁc literature referring
to the potential adverse effects associated with HPV
vaccination.

Adverse events
One systematic review that involved a total of 29,540
individuals showed that the most frequently reported
adverse event related to the HPV vaccines was pain
and swelling at the injection site followed by fatigue, fever,
gastrointestinal symptoms and headaches (7).
In Japan, HPV vaccination was recommended by the
government in April 2013. However, several adverse effects
such as complex regional pain syndrome were reported by
the Japanese media, which led to a suspension of both the
bivalent and quadrivalent HPV vaccines by the Japanese
government two months later, in June 2013. Together with
the government decision, the media reports also created
distrust in the Japanese public that led to a further decrease
in HPV vaccination coverage.
Ueda et al. (8) reported that in Japan, between 2012 and
2014, the rate of vaccination against HPV in girls from the
7th grade had plunged from 65.4 to 3.9% and it also
decreased signiﬁcantly for girls in the 8th–10th grades.
Another publication from Japan clinically analyzed 44 girls
between the ages of 11 and 17 years that complained of
several adverse events following HPV vaccination with
either the bivalent or the quadrivalent vaccine. Among them,
4 were excluded due to a diagnosis of another disease. Of
the remaining 40, the main clinical manifestations reported in
the study were: headaches (70%), general fatigue (53%),
coldness of the legs (53%), limb pain (50%), limb weakness
(48%), difﬁculty in getting up (48%), orthostatic fainting
(43%), decreased ability to learn (43%), arthralgia (43%),
limb tremors (40%), gait disturbances (40%), disturbed
menstruation (35%) and dizziness (30%). Moreover, a high
incidence of chronic limb pain was reported, usually
complicated by violent, tremulous involuntary movements.
After clinical evaluation, the authors concluded that the observed symptoms could be best explained by an abnormal
peripheral sympathetic response (9).
A group of four clinicians clinically examined 3 young
women who were diagnosed with secondary amenorrhea to
analyze a possible association between primary ovarian
failure and HPV vaccination. Their serological data showed
increased follicular stimulant hormone and luteinizing hormone. In addition, auto-antibodies speciﬁc to the ovaries and

Braz J Med Biol Res | doi: 10.1590/1414-431X20155060

2/5

the thyroid were detected, which the authors suggest might
have been triggered by the HPV vaccine (10). Furthermore,
the authors claimed that the Safety Review Committee had
failed to consider these autoimmune manifestations, which
although non-speciﬁc and thus not ﬁtting a well-deﬁned
autoimmune condition are still severely disabling.
In disagreement with this publication, Pellegrino et al.
(11) wrote a letter to the editor arguing that premature
ovarian failure would not necessarily be related to HPV
vaccinations. The authors retrieved all cases with a
diagnosis of premature ovarian failure or other ovarian
failures from the Vaccine Adverse Event Reporting
System database and from the United States National
Inpatient Sample database. No increase was seen in the
number of girls aged 11–17 years who had been diagnosed with ovarian dysfunction following HPV vaccination
compared to non-vaccinated girls.
As an opposing response to the previous letter,
Colafrancesco et al. (12) suggested that the absence of
premature ovarian failure on the list of possible adverse
reactions in the HPV vaccine product leaﬂet could lead to
an underreporting of this potentially vaccine-associated
effect. It was additionally argued that the analyzed
databases cannot be used to establish the presence or
absence of causality.
A particularly concerning report showed post-mortem
evidence that viral components contained in the HPV
vaccine Gardasils were capable of crossing the blood-brain
barrier, which was suggested to trigger cerebral vasculitis, a
severe form of blood vessel inﬂammation in the brain that
can lead to severe autoimmune disorders and even death
(13). While the authors presented two cases of young
women who died within months after or during the vaccination protocol for Gardisils, the source of the HPV capsid
proteins detected in brain blood vessels by their immunocytochemistry could not be directly attributed to the vaccine.
The same authors wrote a letter to the editor concerning
anti-vaccination activism versus anti-vaccination based on
science (14).
Suba et al. (15) raised many questions in a letter to the
editor regarding the effect of HPV vaccine in cervical cancer
incidence. Since 2006, the FDA has been concerned with
the potential for Gardasils to enhance disease among a
subgroup of subjects who had shown persistent infection
with the HPV types targeted in the vaccine at baseline (16).
Another concern is that HPV vaccinations could actually
increase the global incidence of cervical cancer-related mortality by reducing detection due to reduced surveillance and
screening (16).
An association between HPV vaccination and autoimmune manifestations comparable to systemic lupus
erythematosus (SLE) has also been investigated (17). The
authors analyzed six women with family and/or a personal
history of autoimmune-rheumatic conditions. In all cases,
a deﬁnitive immunosuppressive response was observed
suggesting that individuals with SLE manifestations after
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HPV vaccination may be limited to women with these
characteristics. Additionally, this publication suggests that
further studies are required to assess the safety of HPV
immunization in patients with autoimmune-rheumatic diseases or those at risk of autoimmunity. It further identiﬁed
the potential beneﬁcial effects of preventive immunosuppressants. Similarly, a recent report emphasized that
potential risks must be carefully considered and evaluated, mainly in individuals who may develop autoimmune
diseases either because of their genetic background or
prior history of adverse reactions to vaccinations (18).
A possible bias that could inﬂuence all clinical trials that
have evaluated the safety of both Gardasils and Cervarixs
is that placebo groups were often given injections that
included the active aluminum adjuvant. Safety concerns
exist regarding the aluminum, which is widely used as a
vaccine adjuvant. Despite its strong neurotoxic potential, the
bioaccumulation of aluminum in the brain appears to occur
at a very low rate in normal conditions. Recently, mouse
experiments designed to assess the biodistribution of
vaccine-derived aluminum have demonstrated that continuously increasing doses of the poorly biodegradable adjuvant
may become insidiously unsafe, particularly in cases of
repetitive, closely-spaced vaccinations that may alter the
blood-brain barrier (19). Other animal models have shown
that injected nano-aluminium adjuvant particles can travel
from the injection site to distant organs such as spleen and
brain (19). Also, other previous studies conﬁrmed the
triggering of deleterious immune-inﬂammatory responses in
neural tissues (20,21).
In 2011, the Vaccine Adverse Event Reporting System
committee conﬁrmed a strong temporal relationship between
the HPV vaccine administration and the onset of anaphylactic reactions. This causality conclusion was based on
36 cases that presented temporality and clinical symptoms
consistent with anaphylaxis (22). Additionally, a recent
publication reported symptoms of orthostatic intolerance
(tachycardia syndrome) and other symptoms consistent with
autonomic dysfunction in a population that received the
quadrivalent HPV vaccination (23). The authors analyzed
35 young woman who reported adverse symptoms after
receiving the HPV vaccination, such as orthostatic intolerance (in all patients), nausea, chronic headache, fatigue,
palpitations, reduced cognitive function, skin changes,
intermittent tremor/myoclonic twitches, neuropathic pain,
sleep disturbances, and muscular weakness in more than
half of the patients at the time of the examination. The
symptoms were reported to appear in 24% after the ﬁrst
vaccination, 51% after the second and 25% after the third
vaccination.
Recently, Dr. Martínez-Lavín reported that some potentially preexisting illnesses are often difﬁcult to diagnose
and may have overlapping clinical features such as a
dysfunction in the sympathetic nervous system, small ﬁber
neuropathy and ﬁbromyalgia. The article suggests that
small ﬁber neuropathy and dysautonomia could be a
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common underlying pathogenesis in the group of rare,
but severely reacting individuals after HPV vaccination. The
author emphasized that clinicians should be aware of
the possible association between HPV vaccination and the
exacerbation of these difﬁcult to diagnose and painful
dysautonomic syndromes (24).

An overview of HPV vaccination in Brazil
In June of 2006, the National Health Surveillance
Agency (ANVISA) approved both prophylactic HPV
vaccines for use in Brazil. However, vaccinations were
only made available in private clinics since the Brazilian
Ministry of Health had not concluded an evaluation for
their incorporation into the Public Health system. Starting
in March of 2014, the HPV quadrivalent (Gardasils)
vaccine was included in the national immunization program for girls aged 11–13 years old. The vaccine schedule
adopted by the Brazilian Ministry of Health involves three
doses at 0, 6 and 60 months. The city of Campos dos
Goytacazes in the state of Rio de Janeiro has included the
quadrivalent vaccine against HPV in the municipal vaccination program using its own funds since September
2010 for residents between the ages of 11 and 15 years.
The National System of Notiﬁcation (SINAN) of the
Brazilian Ministry of Health reported a total of 430 local
and systemic events in 36% of the persons who received
vaccinations in this program that were stratiﬁed by dose
received in the three dosage administration protocol. No
serious adverse events or hospitalization were reported
and there has been a 55% reduction in the incidence of
genital warts observed in women under 21 years old (25).
Assuming a coverage 490% of pre-teen girls, the
implementation of the HPV vaccine in the Brazilian
Amazon region is expected to reduce the incidence of
cervical cancer and associated mortality from this disease
by 42%. This region has the highest mortality rate from
cervical cancer in the country (26).
A recent study (ﬁnanced by Merck & Co., Inc. NJ,
USA) evaluated a school-based HPV vaccination program
in the City of Barretos, State of São Paulo, where the
vaccine coverage rates were high and similar between
public and private schools. However, according to the
authors, the results achieved from this study may not be
extrapolated for other regions in Brazil, mainly for those
with limited access to schools in the rural and country
areas (27).

Recommendations and conclusions
Considering that HPV vaccines, like all other vaccines,
may not protect all vaccinated individuals, regular cancer
screening programs should be maintained irrespective
to whether or not a person receives HPV vaccination.
It remains to be determined if the newer HPV vaccines
against up to seven speciﬁc HPV genotypes associated
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with cancer increase the efﬁcacy of preventing the onset of
CIN and cervical cancer, which is already high with current
vaccine formulations. However, it has been hypothesized
that an increase in the prevalence of other HPV types may
occur due to a reduced competition during natural infection,
although recent studies found no increase of non-vaccine
HPV types, which would be suggestive of type-replacement
(28,29).
Duration of efﬁcacy is a key question when discussing
the HPV vaccines. According to Dr. Harper, if the duration is
at least 15 years, then vaccinating 11-year-old girls will
protect them until they are 26 years old, which would
prevent some pre-cancers, but primarily postpone most
cancers. If duration of efﬁcacy is less than 15 years, then
most cancers are not prevented, only postponed. Administration of boosters after the diminishing antibody production elicited by Gardasils could extend the duration of
efﬁcacy, but would lead to a signiﬁcant escalation in costs.
It would also be a challenge to identify those women in
need of revaccination (30). Since the quadrivalent HPV
vaccine was approved by the FDA in the USA in June
2006, it will take at least another 15–20 years before the
long-term efﬁcacy of these vaccines becomes evident. In
December 2014, the FDA approved the so-called HPV9
Gardasils vaccine that includes direct protection against
HPV types 31, 33, 45, 52 and 58 in addition to the HPV
types 6, 11, 16 and 18 of the quadrivalent vaccine.
Although vaccines undoubtedly reduce the incidence of
several infectious diseases, which strongly supports that the
beneﬁts outweigh the risks, side effects still need to be
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closely monitored and reported without bias. For HPV
vaccines, the body of evidence suggests that their potential
to elicit life-threatening side effects is very low with
autoimmune responses being the greatest concern. While
the reduction in the occurrence of genital warts conferred by
the HPV types present in the vaccines strongly suggests an
ultimately lower incidence of HPV-positive cancers, the time
period since the initial vaccinations has not been sufﬁcient to
determine the absolute reduction in cervical cancer, the
major beneﬁt expected. For this reason, it is important to
stress the need to maintain routine surveillance for lower
genital tract diseases especially in women, even if there is
widespread use of the HPV vaccine.
We also strongly believe that a regular systematic review
of the literature by qualiﬁed individuals with no ﬁnancial
interests should be conducted. In many instances, ﬁnancial
resources originate from parties within the competitive HPV
vaccine market, which certainly have economic interests,
causing major complications in interpreting the results and
conclusions from the various studies. Funding also comes
from foundations and organizations that are strongly against
vaccination programs.

Acknowledgments
We would like to thank Barbara Silver Clayman from
Johns Hopkins University, USA, for her kind revision of
English. This work was supported in part by grants from
Laboratory of Interdisciplinary Medical Research (LIPMED)
IOC, Fiocruz, RJ, Brazil.

References
1. Hariri S, Bennett NM, Niccolai LM, Schafer S, Park IU, Bloch
KC, et al. Reduction in HPV 16/18-associated high grade
cervical lesions following HPV vaccine introduction in the
United States - 2008–2012. Vaccine 2015; 33: 1608–1613,
doi: 10.1016/j.vaccine.2015.01.084.
2. Paavonen J, Jenkins D, Bosch FX, Naud P, Salmeron J,
Wheeler CM, et al. Efﬁcacy of a prophylactic adjuvanted bivalent
L1 virus-like-particle vaccine against infection with human
papillomavirus types 16 and 18 in young women: an interim
analysis of a phase III double-blind, randomised controlled trial.
Lancet 2007; 369: 2161–2170, doi: 10.1016/S0140-6736(07)
60946-5.
3. Joura EA, Leodolter S, Hernandez-Avila M, Wheeler CM,
Perez G, Koutsky LA, et al. Efﬁcacy of a quadrivalent
prophylactic human papillomavirus (types 6, 11, 16, and 18)
L1 virus-like-particle vaccine against high-grade vulval and
vaginal lesions: a combined analysis of three randomised
clinical trials. Lancet 2007; 369: 1693–1702, doi: 10.1016/
S0140-6736(07)60777-6.
4. Malagon T, Drolet M, Boily MC, Franco EL, Jit M, Brisson J,
et al. Cross-protective efﬁcacy of two human papillomavirus
vaccines: a systematic review and meta-analysis. Lancet Infect
Dis 2012; 12: 781–789, doi: 10.1016/S1473-3099(12)70187-1.

Braz J Med Biol Res | doi: 10.1590/1414-431X20155060

5. Centers for Disease Control and Prevention. National
and state vaccination coverage among adolescents aged
13–17 years - United States, 2012. MMWR Morb Mortal
Wkly Rep 2013; 62: 685–693.
6. Gilmour S, Kanda M, Kusumi E, Tanimoto T, Kami M,
Shibuya K. HPV vaccination programme in Japan. Lancet
2013; 382: 768, doi: 10.1016/S0140-6736(13)61831-0.
7. Goncalves AK, Cobucci RN, Rodrigues HM, de Melo AG,
Giraldo PC. Safety, tolerability and side effects of human papillomavirus vaccines: a systematic quantitative review. Braz J Infect
Dis 2014; 18: 651–659, doi: 10.1016/j.bjid.2014.02.005 .
8. Ueda Y, Enomoto T, Sekine M, Egawa-Takata T, Morimoto
A, Kimura T. Japan’s failure to vaccinate girls against human
papillomavirus. Am J Obstet Gynecol 2015; 212: 405–406,
doi: 10.1016/j.ajog.2014.11.037.
9. Kinoshita T, Abe RT, Hineno A, Tsunekawa K, Nakane S,
Ikeda S. Peripheral sympathetic nerve dysfunction in adolescent Japanese girls following immunization with the human
papillomavirus vaccine. Intern Med 2014; 53: 2185–2200,
doi: 10.2169/internalmedicine.53.3133.
10. Colafrancesco S, Perricone C, Tomljenovic L, Shoenfeld Y.
Human papillomavirus vaccine and primary ovarian failure:
another facet of the autoimmune/inﬂammatory syndrome

Controversy with HPV vaccines

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

induced by adjuvants. Am J Reprod Immunol 2013; 70:
309–316, doi: 10.1111/aji.12151.
Pellegrino P, Carnovale C, Perrone V, Salvati D, Gentili M,
Brusadelli T, et al. On the association between human papillomavirus vaccine and primary ovarian failure. Am J Reprod
Immunol 2014; 71: 293–294, doi: 10.1111/aji.12190.
Colafrancesco S, Perricone C, Tomljenovic L, Shoenfeld Y.
Authors’ reply: Human papillomavirus vaccine and primary
ovarian failure. Am J Reprod Immunol 2014; 71: 295–296,
doi: 10.1111/aji.12200.
Tomljenovic L, Shaw CA. Death after quadrivalent human
papillomavirus (HPV) vaccination: causal or coincidental?
Pharmaceut Reg Affairs 2012; S12: 001, doi: 10.4172/21677689.S12-001.
Tomljenovic L, Wilyman J, Vanamee E, Bark T, Shaw CA. HPV
vaccines and cancer prevention, science versus activism.
Infect Agent Cancer 2013; 8: 6, doi: 10.1186/1750-937886.
Suba EJ, Gonzalez-Mena LE, Van Thai NE, Raab SS. RE:
population-level impact of the bivalent, quadrivalent, and
candidate nonavalent human papillomavirus vaccines: a
comparative model-based analysis. J Natl Cancer Inst 2013;
105: 664–666, doi: 10.1093/jnci/djt187.
Suba EJ, Raab SS. Viet/American cervical cancer prevention
project. Lessons learned from successful Papanicolaou cytology
cervical cancer prevention in the Socialist Republic of Vietnam.
Diagn Cytopathol 2012; 40: 355–366, doi: 10.1002/dc.21655.
Gatto M, Agmon-Levin N, Soriano A, Manna R, Maoz-Segal
R, Kivity S, et al. Human papillomavirus vaccine and
systemic lupus erythematosus. Clin Rheumatol 2013; 32:
1301–1307, doi: 10.1007/s10067-013-2266-7.
Tomijenovic L, Arango MT, Agmon-Levin N. Vaccination in autoimmune animal models. Isr Med Assoc J 2014; 16: 657–658.
Khan Z, Combadiere C, Authier FJ, Itier V, Lux F, Exley C,
et al. Slow CCL2-dependent translocation of biopersistent
particles from muscle to brain. BMC Med 2013; 11: 99, doi:
10.1186/1741-7015-11-99.
Lujan L, Perez M, Salazar E, Alvarez N, Gimeno M,
Pinczowski P, et al. Autoimmune/autoinﬂammatory syndrome induced by adjuvants (ASIA syndrome) in commercial sheep. Immunol Res 2013; 56: 317–324, doi: 10.1007/
s12026-013-8404-0.
Petrik MS, Wong MC, Tabata RC, Garry RF, Shaw CA.
Aluminum adjuvant linked to Gulf War illness induces motor

Braz J Med Biol Res | doi: 10.1590/1414-431X20155060

5/5

22.

23.

24.

25.

26.

27.

28.

29.

30.

neuron death in mice. Neuromolecular Med 2007; 9: 83–100,
doi: 10.1385/NMM:9:1:83.
Committee to Review Adverse Effects of Vaccines, Institute of
Medicine. Adverse effects of vaccines: evidence and causality. Stratton K, Ford A, Rusch E and et al. Washington (DC):
National Academies Press; 2011.
Brinth LS, Pors K, Theibel AC, Mehlsen J. Orthostatic
intolerance and postural tachycardia syndrome as suspected
adverse effects of vaccination against human papilloma virus.
Vaccine 2015; 33: 2602–2605, doi: 10.1016/j.vaccine.2015.
03.098.
Martínez-Lavín M. Hypothesis: Human papillomavirus vaccination syndrome - small ﬁber neuropathy and dysautonomia could be its underlying pathogenesis. Clin Rheumatol
2015; 34: 1165–1169, doi: 10.1007/s10067-015-2969-z.
Kury CM, Kury MM, Silva RM, Oliveira FA, Moraes JC,
Moraes JG, et al. Implementation of the quadrivalent vaccine
against HPV in the Municipality of Campos dos Goytacazes,
Brazil – A combination of strategies to increase immunization
coverage and early reduction of genital warts. Trials Vaccinol
2013; 2: 1924, doi: 10.1016/j.trivac.2013.08.001.
da Fonseca AJ, Ferreira LP, Dalla-Benetta AC, Roldan CN,
Ferreira ML. [Epidemiology and economic impact of cervical
cancer in Roraima, a Northern state of Brazil: the public
health system perspective]. Rev Bras Ginecol Obstet 2010;
32: 386–392, doi: 10.1590/S0100-72032010000800005.
Fregnani JH, Carvalho AL, Eluf-Neto J, Ribeiro KC, Kuil LM,
da Silva TA, et al. A school-based human papillomavirus
vaccination program in barretos, Brazil: ﬁnal results of a
demonstrative study. PLoS One 2013; 8: e62647, doi:
10.1371/journal.pone.0062647.
Rositch AF, Hudgens MG, Backes DM, Moses S, Agot K,
Nyagaya E, et al. Vaccine-relevant human papillomavirus
(HPV) infections and future acquisition of high-risk HPV
types in men. J Infect Dis 2012; 206: 669–677, doi: 10.1093/
infdis/jis406.
Palmroth J, Merikukka M, Paavonen J, Apter D, Eriksson T,
Natunen K, et al. Occurrence of vaccine and non-vaccine
human papillomavirus types in adolescent Finnish females
4 years post-vaccination. Int J Cancer 2012; 131: 2832–2838,
doi: 10.1002/ijc.27586.
Harper DM. Preliminary HPV vaccine results for women
older than 25 years. Lancet 2009; 373: 1921–1922.

