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Using our new diagnostic criteria for adverse
symptoms after human papillomavirus vaccination,
163 patients with various post-vaccination symptoms
were examined and 72 were diagnosed with human
papillomavirus vaccine-related symptoms.

The main symptoms consisted of chronic regional
pain syndrome. and autonomic and cognitive
dysfunctions. The most frequent objective findings
were orthostatic dysregulation, flattened digital
plethysmography. and focal abnormality of cerebral
blood flow in single-photon emission computed
tomography.

The time to onset after the first vaccine dose showed
a wide range (average 319.7 & 349.3 days).

The period of human papillomavirus vaccination in
Japan considerably overlapped with that of the
development of unique symptoms in the vaccinated
patients.

1 Introduction

Human papillomavirus (HPV) vaccines have been intro-
duced worldwide for the prevention of uterine and cervical
cancer [1. 2]. In May 2010, Cervarix® (GlaxoSmithKline,
Research Triangle Park, NC., USA). a papillomavirus
recombinant bivalent vaccine. and Gardasil® (Merck & Co.
Inc.. Whitehouse Station. NJ. USA). a papillomavirus
recombinant quadrivalent vaccine, were widely introduced
for use in female Japanese teenagers, as the cost of this
vaccination was largely borne by several local govern-
ments. From April 2013, female adolescents aged
13-16 years were legally required to undergo this vacci-
nation, and its cost was fully covered by the government
[3]. Soon after this law went into effect. a high incidence of
chronic limb pain and weakness. frequently complicated by
violent tremulous involuntary movement, was noted in
Japanese girls after HPV vaccination. According to the
reports of a special committee organized in the Japanese
Ministry of Public Health, Labour and Welfare [4. 5]. by
the end of March 2013, 8.646.147 doses of HPV vaccines
had been used in Japan; it was further estimated that 3.28
million girls received this vaccine. Based on medical
institution reports, 1196 cases were reported to have
adverse reactions, of which 106 cases were considered to
be serious. These symptoms were largely reported by the
Japanese mass media as possible adverse events of HPV
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vaccination. Additionally, a social community was orga-
nized in Tokyo (All Japan Coordinating Association of
HPV Vaccine Sufferers) [6]. and this voluntary community
started to collect more information from all over Japan. At
the end of June 2013, the Japanese Ministry of Public
Health, Labour and Welfare, withdrew the recommenda-
tion for use of this vaccination [7]. and our institution was
asked by the ministry to examine these affected adolescent
Japanese girls.

The number of adverse events after HPV vaccination
has been increasing, although the use of this vaccine has
dramatically decreased during the recent 3.5 years.
According to the latest reports of a Japanese special com-
mittee [8. 9]. by the end of November 2016, a total of
8.931.261 doses of HPV vaccines were administered to
about 3.39 million girls in Japan; 2024 cases were reported
to experience adverse reactions, of which 673 were con-
sidered to have serious symptoms. During this term, the
increase in the number of vaccinated girls was about 0.11
million, while that of case reports with serious adverse
reactions was 567. The affected vaccine recipients reported
various symptoms such as intractable headache, long-last-
ing general fatigue, widespread pain involving the limbs,
chest, and abdominal wall, and decreased learning ability;
most of these symptoms were ascribed to orthostatic
intolerance, chronic regional pain syndrome (CRPS) [10].
and/or cognitive dysfunction [11]. Moreover, clinical
manifestations of suspected vaccine-related adverse effects
after HPV vaccination have been reported to be ascribed to
abnormal autoimmune reactions [12, 13]. but the affected
patients do not present with any characteristic laboratory
findings. including a lack of anti-neural autoantibodies in
serum or cerebrospinal fluid [10].

Demonstrating a causal link between HPV vaccination
and the development of these symptoms is a very chal-
lenging task, particularly because there seem to be few
tools or applicable algorithms to demonstrate direct cau-
sation. Therefore. in this study, we attempted to clarify the
clinical spectrum of HPV vaccine-related symptoms, and
then investigated the temporal relationship between HPV
vaccination and the appearance of these unique symptoms.
which may provide valuable insight into the pathogenesis
of this remarkable phenomenon that occurred after HPV
vaccination.

2 Patients and Methods

Between June 2013 and December 2016, a total of 163
consecutive female patients visited our institution com-
plaining of multiple symptoms after HPV vaccination.
Among them. 114 had undergone vaccination with Cer-
varix® and 43 with Gardasil®. No accurate information was
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