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Abstract 
Joint pain or arthralgia is a common complaint among girls who have received immunization with 
the human papillomavirus (HPV) vaccine, but the pathogenesis of this disorder has not been com-
pletely understood. We report 2 cases of joint lesions after HPV vaccination. In one case, a 13-year- 
old patient showed transient arthropathy in the right wrist joint after the first dose of Gardasil® 

administered in her left shoulder. In the other case, an 18-year-old patient had migrating joint 
pain with redness and swelling after the third dose of Cervarix®. Her serum C-reactive protein and 
anti-MMP-3 levels were slightly elevated, but no autoantibodies, including rheumatoid factor and 
anti-CCP antibody, were detected. Although various nonsteroidal anti-inflammatory drugs pro-
duced no relief, small doses of both tacrolimus and prednisolone were highly effective for her po-
lyarthritis. The development of reactive joint lesions after HPV vaccination was noteworthy. 
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1. Introduction 
Immunization of adolescent girls with the human papillomavirus (HPV) vaccine was initiated to prevent uterine 
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and cervical cancers [1] [2]. In April 2013, two types of vaccines (Gardasil®-CSL/Merck and Cervarix®-GSK) 
were widely introduced for use in Japanese girls aged 13 to 16 years. The adverse events that occur after HPV 
vaccination commonly include fever, headache, and local pain at the injection site [3]. In addition, a relatively 
high incidence of chronic limb pain, frequently complicated by violent, tremulous involuntary movements, has 
been noted in Japanese girls after receiving vaccination. 

Our previous report showed that the main disorders observed in these post-vaccination girls consisted of 
complex regional pain syndrome (CRPS)I, orthostatic hypotension (OH), and postural orthostatic tachycardia 
syndrome (POTS), all of which were ascribed to peripheral sympathetic nerve dysfunction [4]. Similar data were 
recently reported from Denmark [5], and for the pathophysiology of this dysautonomia, small fiber neuropathy 
is surmised to be an underlying disorder [6]. Migrating joint pains or arthralgias were frequent systemic reac-
tions to HPV vaccination [7], but usually lacked any inflammatory findings, including elevated serum C-reactive 
protein (CRP) levels. These joint pains were therefore interpreted as a manifestation of CRPS-I [8] [9]. We here 
describe two Japanese patients who developed true joint lesions after HPV vaccination. 

2. Case Report 
2.1. Case 1 
In June 2013, a 13-year-old girl received her first dose of Gardasil® in the left shoulder. The next evening, she 
felt pain in the right wrist joint, which lasted for a few days. The pain was markedly induced by flexion of the 
joint, and cold packing was not effective. One week later, she visited her previous physician, but no abnormality 
was found on the roentgenogram of the joint. She was then referred to us. On the 10th post-injection day, she 
had neither fever nor lymphadenopathy, but slight tenderness was present in her right wrist joint. Laboratory 
examination results showed a serum CRP level of 0.12 mg/dl and were negative for autoantibodies, including 
rheumatoid factor and anti-cyclic citrullinated peptide (CCP) antibody. Magnetic resonance imaging (MRI) re-
vealedslight fluid accumulation in her right wrist joint (Figure 1), without signal change on articular soft tissues 
or bones. She was therefore diagnosed as having mono-arthropathy. As she had no difficulty in using the right 
hand, no medication was prescribed, and the joint pain spontaneously subsided over the following few days. 
Further vaccinations were not administered. 

2.2. Case 2 
In August 2014, an 18-year-old girl was referred to our hospital because of polyarthralgia. She received the first 
dose of Cervarix® at the end of February 2012 and the third dose at the end of August in the same year. Soon af-
ter the final vaccination, she started to experience arthralgia in the left knee joint and visited an orthopedic clinic, 
where she was diagnosed as having physical stress due to playing basketball and underwent plicotomy under  

 

 
Figure 1. MRI finding of the right wrist joint in case 1. Short T1 inversion recovery (STIR) image 
revealing a small amount of synovial fluid accumulation indicated by arrows.                    



R. Abe et al. 
 

 
111 

endoscopic control. However, the left knee joint pain continued, and arthralgia appeared in the right knee joint. 
However, pain in both joints subsided over the next 2 weeks without any treatments. During the following 6 
months, arthralgia with joint swelling appeared and spread around the elbows, wrists, and ankle joints. In addi-
tion, she had intermittent pyrexia (body temperature, 37˚C - 38˚C). In February 2013, she visited the department 
of orthopedics of another hospital because of left hand swelling and pain (Figure 2(a)). The roentgenograms of 
the elbow, wrist, knee and ankle joints were unremarkable. Rheumatoid factor was not detected in serum sam-
ples, but the serum CRP and anti-matrix metalloproteinase (MMP) levels were 2.22 mg/dl and 73.7 ng/ml (nor-
mal: 17.3 - 59.7), respectively. The erythrocyte sedimentation rate was elevated (45 mm/1 hour). She was sus-
pected to have juvenile idiopathic arthritis (JIA) and was administered different types of nonsteroidal anti-in- 
flammatory drugs (NSAIDs), which provided no relief. She was then referred to our hospital. 

On examination, she had no fever and lacked any physical or neurological findings except for polyarthropathy. 
Slight to moderate tenderness was observed in the shoulder, elbow, wrist, and knee joints, and both knee joints 
showed mild, fluctuating swelling. Her serum CRP level was 0.21 mg/dl. No autoantibodies, including anti-CCP 
antibody, anti-nuclear antibody, and anti-double-strand DNA, were detected. We found no evidence suggesting 
a previous viral exposure, including Epstein-Barr virus or human parvovirus B19. HLA genotyping performed 
in a commercially available laboratory disclosed the following findings: DPB1: *02:01:02/*14:01, DQA1: 
*03:03/*04:01:01, DQB1: *04:01:01/*04:02:01, and DRB1: *04:05/*16:02. MRI revealed moderate fluid ac-
cumulation in both knee joints (Figure 3). Accordingly, she was tentatively diagnosed as having reactive arth-
ri-tis after HPV vaccination. She was again administered celecoxib 200mg/day; but 6 months later, she deve- 

 

 
Figure 2. Arthritis finding in case 2. (a) The left hand showing swelling with redness; 
(b) The left ankle joint showing swelling with redness (indicated by arrows).           

 

 
Figure 3. MRI finding of the knee joints in case 2. STIR image showing amoderate 
amount of synovial fluid accumulation.                                           
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loped marked swelling and redness with pain in the left ankle joint (Figure 2(b)). This caused difficulty in going 
up or down stairs. Her serum CRP and anti-MMP-3 levels were elevated to 2.12 mg/dl and 109.7 ng/ml, respec-
tively. Her medication was therefore switched to daily doses of tacrolimus (1.5 mg) and prednisolone (10 mg), 
the latter being gradually tapered to 7 mg per day over the next 8 months. Methotrexate was not chosen as the-
rapeutic agent, as she had much anxiety regarding its side effect. As a result, her polyarthritis did not recur, and 
she has since been spending normal school life for 15 months. 

3. Discussion 
In Japan, 8.75 million doses of HPV vaccine, predominantly Cervarix®, have been administered during the past 
3 years. Between December 2009 and March 2013, 698 cases were reported to have had serious adverse reac-
tions. Among these reactions, syncope, transient unconsciousness, anaphylactic shock, severe limb pain with 
paresis, and/or involuntary movement were the most frequent manifestations. Eleven cases with arthritis have 
been reported, in which all of the patients received Cervarix® (incidence of arthritis: 0.016%), but the details of 
these joint lesions were not reported (information from the Ministry of Public Health, Labour and Welfare, Ja-
pan; see http://www.mhlw.go.jp/stf/shingi/0000033881.html). Arthritis is known to be a post-vaccination phe-
nomenon [10]. Diphtheria-tetanus-pertussis (DTP) and measles-mumps-rubella (MMR) vaccines are representa-
tive causative agents. Aberrant autoimmune responses after vaccination are surmised to be responsible for this 
form of arthritis [11]. Experimental animals immunized by vaccines were found to produce several different au-
toantibodies, including lupus-associated ones [12]. Some adjuvants such as aluminium salts may play an impor-
tant role in the pathogenesis of these immune mediated disorders [13] [14]. Recently, the new term autoimmune 
(autoinflammatory) syndrome induced by adjuvants (ASIA) has been proposed to cover four similar conditions 
consisting of silicosis, the Gulf War syndrome, the macrophagic myofasciitis syndrome, and post-vaccination 
phenomena [10] [15]. In the diagnostic criteria for ASIA, arthralgia and/or arthritis is listed as a typical manife-
station [10]. The presence of some HLA types such as HLA-DRB1 or DQB1 seems to be a diagnostic hallmark 
for ASIA [10] [16]. In addition, in a small number of Japanese girls, the DPB1*05:01 allele was reported to be 
significantly associated with the post-HPV vaccinated neurological disorder [17]. The epidemiological characte-
ristic of ASIA among the girls who received HPV vaccination was evaluated based on the Vaccine Adverse 
Reporting System (VAERS). The estimated reporting rate was 3.6 cases per 100,000 doses, and the significant 
odds ratio of developing SLE, vasculitis, and arthritis were 5.3 (1.5 - 20.5), 4 (1.01 - 16.4), and 2.5 (1.4 - 4.3), 
respectively [18]. 

In our two cases, joint lesions developed soon after HPV vaccination, suggesting that the disorders were cau-
sally related to HPV vaccination. Case 1 showed transient mono-arthropathy without any specific treatment, 
while case 2 followed a pattern of recurrent polyarthritis and finally required immunomodulating therapy. Thus, 
in the latter case, the clinical picture and treatment response closely resembled those of JIA [19], although the 
patient lacked destructive joint lesions or systemic involvement of visceral organs. In the Japanese reports of 
adverse events after HPV vaccination, the incidence of arthritis was low. Thus, some physicians insist that JIA 
independently developed in these girls [3]. This possibility cannot be certainly ruled out, as JIA or rheumatoid 
arthritis is one of the most common forms of autoimmune arthritis, affecting approximately 0.5% - 1.0% of the 
general population [20]. In contrast, no specific diagnosis for untoward vaccine reactions has been established. 
The HLA genotype obtained from case 2 seemed not determinative of the final diagnosis. We therefore surmise 
that a significant number of cases with this disorder were misdiagnosed as having CRPS-I, fibromyalgia, or 
psychogenic pain [21]. The pathogenic mechanism of the occurrence of serious adverse reactions, including dy-
sautonomia, after HPV vaccination remains unclear [6]. Nevertheless, to respond practically, clinicians should 
be aware of the possible association between HPV vaccination and the development of arthropathy or arthritis. 
To our knowledge, this is the first report describing the details of joint lesions that developed after HPV vacci-
nation. 

4. Conclusion 
HPV vaccination may occasionally induce true joint lesions. 
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