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【 CASE REPORT 】

New-onset Polymyalgia Rheumatica Following the
Administration of the Pfizer-BioNTech COVID-19 Vaccine
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Abstract:
We herein report the case of an 80-year-old Japanese woman who presented to our hospital with bilateral

pain in the shoulders and hips lasting for a month since 2 days after the second dose of the BNT162b2

COVID-19 vaccine. Her physical findings, laboratory data, and ultrasonographic findings of bilateral biceps

tenosynovitis and lateral subacromial bursitis were consistent with a diagnosis of polymyalgia rheumatica

(PMR). She was successfully treated with oral prednisolone 15 mg/day. Although a causal relationship could

not be definitively confirmed, PMR should be considered as a differential diagnosis in cases of persistent my-

algia after administration of the BNT162b2 vaccine.

Key words: polymyalgia rheumatica, COVID-19 vaccine, adverse effect

(Intern Med 61: 749-753, 2022)
(DOI: 10.2169/internalmedicine.8651-21)

Introduction

Polymyalgia rheumatica (PMR) is a common inflamma-

tory disease in people over 50 years old that involves bilat-

eral pain and stiffness in the shoulders and hips (1). In pa-

tients with PMR, infiltration of macrophages and CD45RO+

T cells and the expression of adhesion molecules, such as

VCAM-1 and ICAM-1, have been observed in the synovia

of the shoulders (2, 3). It has also been reported that inter-

leukin 6 levels are increased in the shoulder joints (4, 5).

One study found a decrease in CD4+CD25highFoxp3+ regula-

tory T cells and an increase in pro-inflammatory T cell sub-

sets, such as Th1 and Th17, in the peripheral blood of PMR

patients (6). Recent studies have revealed that cytokine pro-

duction by CD8+ T and innate-like T cells in peripheral

blood is associated with disease activity in PMR (7). How-

ever, the detailed etiology of PMR remains poorly under-

stood.

The Pfizer-BioNTech COVID-19 vaccine (BNT162b2)

was developed and deployed in 2020 with the aim of ending

the global COVID-19 pandemic. BNT162b2 is composed of

single-stranded messenger RNA (mRNA) with modified nu-

cleosides encoding the SARS-CoV-2 spike protein and lipid

shells to encapsulate the mRNA (8). The high efficacy and

safety of BNT162b2 have been demonstrated in multiple

clinical trials (8, 9). However, there have been very few re-

ports of new-onset immune diseases, such as vasculitis, ar-

thritis, myasthenia gravis, and idiopathic myocarditis, after

the administration of the vaccine (10). In addition, several

reports have described the development of PMR after the

administration of BNT162b2 (10-12).

We herein report a case of new-onset PMR with typical

clinical findings that occurred after BNT162b2 vaccination

and was successfully treated with prednisolone.

Case Report

An 80-year-old Japanese woman presented to our hospital

with bilateral pain in the shoulders and hips that had lasted

for a month. She had received the first dose of BNT162b2

48 days earlier, and she developed a fever the same day that

continued to the next day. In addition, on the day after the

first dose, she had pain in the back of her neck, both shoul-

ders, hips, knees, and legs lasting for 10 days. She received

the second dose of BNT162b2 after the advised three-week

interval with prophylactic administration of paracetamol for

two days. After discontinuing paracetamol, she developed
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Figure　1.　Ultrasonographic findings of the shoulders. Ultrasonography revealed effusion (arrows) 
around the right (first column) and left (second column) side of the long head of the biceps (LHB) 
tendon and the left subacromial bursa (SAB) (third column). 

the same pain accompanied by a low-grade fever around 38

°C, which persisted for 4 weeks. She had great difficulty

turning over in bed and getting out of bed. She experienced

morning stiffness lasting for 60 minutes. She had fatigue

and lost 1 kg in a month. She did not experience headache,

jaw claudication, visual disturbance, skin manifestations, or

neurological disorder. She had no history of rheumatic dis-

ease, except for osteoarthritis of the knees.

A physical examination revealed restricted abduction of

both shoulders below the shoulder girdle and tenderness in

the upper and lower proximal limbs. Temporal artery tender-

ness and decreased temporal artery pulse were not observed.

There were no swollen joints in the fingers or wrists and no

signs of enthesitis.

Laboratory data showed an elevated erythrocyte segmenta-

tion rate (96 mm/h), C-reactive protein (CRP) level (5.83

mg/dL), and platelet count (36.2×104/μL), while her serum

albumin (3.0 g/dL) and hemoglobin (10.0 g/L) levels were

decreased with a normal mean corpuscular volume (88.2

fL). Muscle enzymes, thyroid function tests, and serum cal-

cium levels were normal. Immunology findings were nega-

tive, including for rheumatoid factor, anti-cyclic citrullinated

peptide antibody, proteinase 3 anti-neutrophil cytoplasmic

antibody (PR3-ANCA), and myeloperoxidase (MPO)-

ANCA. Notably, her serum matrix metalloproteinase-3 level

was elevated (219.6 ng/mL; normal range: 17.3-59.7 ng/

mL). Ultrasonography revealed effusion in the left subac-

romial bursa and around the long head of the biceps tendons

bilaterally (Fig. 1). Whole-body computed tomography

showed no evidence of malignancy, infection, or vasculitis.

Esophagogastroduodenoscopy showed no signs of malig-

nancy. Fecal occult blood was negative on two separate

tests. No organisms were isolated in a blood culture, and a

nose swab nucleic acid amplification test for SARS-CoV-2

was negative.

Based on the 2012 ACR/EULAR criteria with a total

score of 5 (13), her clinical findings were compatible with a

diagnosis of PMR. Therefore, oral prednisolone 15 mg/day

was initiated, leading to immediate improvement of her

symptoms and inflammatory serum markers. The clinical

course of this case is shown in Fig. 2.

Discussion

Given that the rheumatic symptoms in our patient ap-

peared after the administration of the first dose and again

soon after the administration of the second dose and then

became chronic, we considered that there was a potential re-

lationship between the vaccination and the development of

PMR.

BNT162b2 is a novel product platform composed of

single-stranded mRNA encoding the SARS-CoV-2 spike

protein (8). An analysis of patients’ serum using an antibody

panel has suggested preceding infection with several viruses

as a possible trigger for the onset of PMR (14, 15). In addi-

tion, the increased expression of toll-like receptor 7 (TLR7),

which recognizes viral single-strand RNA, and potential

saturation of TLR7 signaling have been observed in the pe-

ripheral B cells, T cells, and monocytes of patients with

PMR (16). A recent study of transcriptional signatures in

human whole blood demonstrated strong activation of TLR

signaling by the of BNT162b2 vaccine, especially after the

second dose (17), supporting the possible role of mRNA in

vaccines as a trigger of PMR through TLR activation.

Another component of the BNT162b2 vaccine is polyeth-

ylene glycol (PEG)-conjugated lipid shells that encapsulate

the mRNA (8). A similar lipid envelope was approved by

the U.S. Food and Drug Administration in 1995 for use in

DoxilⓇ (18) and has also been used in ONPATTROⓇ as an

envelope for small interfering RNA (19). PEG has been

speculated to be the major cause of anaphylaxis to BNT162

b2 (20), and acute infusion reactions have been reported as

major adverse reactions to these materials (21); however, to

our knowledge, there have been no such reports concerning

PMR.

Generally, antibody-mediated immunity is not considered

to play an essential role in the onset of PMR (22), so anti-

bodies raised by vaccines were not considered to be a poten-
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Figure　2.　Clinical course. (A) Restricted range of motion in the shoulders before (left) and two days 
after administration (right) of prednisolone. (B) The clinical course of our case.  

tial cause in this case. Several reports have described the de-

velopment of PMR after influenza vaccination as an autoim-

mune/inflammatory syndrome induced by adjuvants (23, 24).

However, it has also been suggested that influenza vaccines

without adjuvants might provoke PMR (25), so the precise

mechanism remains unclear.

Although we were unable to examine the genetic profile

of our patient, some reports have indicated an association

between the onset of PMR and factors such as HLA-DRB1

*04 alleles (26, 27) and polymorphisms in the ICAM-1 gene

and the promoter region of interleukin 6 (28, 29). In patients

who develop PMR after influenza vaccination, DRB1*13:01

has been identified as a risk haplotype (30). In addition,

some genetic backgrounds might predispose individuals to

the development of PMR after the administration of mRNA

vaccines.

According to our literature search, arthritis associated

with COVID-19 is characterized mainly as reactive arthritis

and remits in an average of 27.4 days (range, 6 to 90 days)

with short-term administration of non-steroidal anti-

inflammatory drugs ( NSAIDs ) or glucocorticoids

(GCs) (31-44). However, whether or not the PMR in our

case was transient and self-limiting needs to be discussed.

Before the GC era, Barber et al. reported that 9 of 12 cases

of PMR showed spontaneous remission with a mean dura-

tion of 14.9 months (range, 7 to 44 months) (45). In 13 pa-

tients who developed PMR after influenza vaccination, 3

showed spontaneous remission with a mean duration of 6.3

months (range, 4 to 9 months), while 9 were treated with

GCs. Among these nine cases, two continued GCs for over

two years, and one required methotrexate due to refractory

disease (30). Tingle et al. reported seven cases of arthritis

after rubella vaccination. Among these cases, arthritis per-

sisted in 4 cases at 6 months and in 2 cases at 18 and 24

months after the onset (46). Among 11 patients who devel-

oped arthritis after hepatitis B vaccination, 3 cases resolved

within an average of 7.3 months (range, 2 to 12 months)

with short-term NSAIDs or GCs, while 6 cases persisted at

the time of follow-up (average, 36.3 months; range, 6 to 72

months), despite treatment with a disease-modifying anti-

rheumatic drug (47). A recent study of arthritis that devel-

oped after COVID-19 mRNA vaccination found that 2 of 9
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cases remitted spontaneously with administration of only

NSAIDs, while the others were treated with GCs (10). Be-

cause the clinical course differed in each case, we cannot

conclude that the PMR in our case would have spontane-

ously improved without treatment with prednisolone.

Although the long-term prognosis in our case is unclear

due to the limited data, the administration of prednisolone

15-20 mg/day was effective both in the present case and in

previously reported cases after BNT162b2 vaccina-

tion (11, 12). Importantly, the benefit of vaccination against

COVID-19 outweighs the risk of new-onset PMR, as PMR

alone does not affect mortality (22).

It is possible that the onset of PMR in this case might

have been unrelated to the vaccination. Although our case

showed typical symptoms and fulfilled the classification cri-

teria of PMR, we must also consider the possibility that this

was a case of some “PMR-like syndrome” that is fundamen-

tally different from true PMR. A further study in additional

cases is needed to clarify these issues.

In conclusion, we encountered a case of PMR following

the administration of an mRNA COVID-19 vaccine. PMR

should be considered as a differential diagnosis in cases of

long-lasting myalgia after the vaccination. However, this is

likely a very rare event, and the benefits of the vaccine can-

not be dismissed, as SARS-CoV-2 infection poses a much

greater risk than PMR.
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