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1  | INTRODUC TION

Vaccination against severe acute respiratory syndrome-coronavirus 
2 (SARS-CoV-2) is a cornerstone in the fight against the coronavirus 
disease 2019 (COVID-19) pandemic. Among the currently available 
vaccines, tozinameran (BNT162b2) is a nucleoside-modified mes-
senger RNA (mRNA) vaccine encoding the spike (S) protein for the 
SARS-CoV-2.1 Even if its safety has been proved, immune-mediated 
diseases flares or new-onset inflammatory diseases following its ad-
ministration have recently been reported.2

2  | C A SE REPORT

In February 2021, the day after the first dose of the BNT182b2 vac-
cine, a 69-year-old woman complained of sudden bilateral pain in the 
shoulder and pelvic girdles associated with morning stiffness lasting 
> 2 hours, fever, and general malaise. Until then, she enjoyed excel-
lent health and worked occasionally as a domestic helper. Significant 
restrictions in her self-care activities of daily living (ADL) depend-
ing on the affected areas were present. She took acetaminophen 
1000 mg twice daily for 3 days with resolution of fever, but no im-
provement on pain. When she was admitted to our outpatient rheu-
matologic clinic, she had an X-ray of the chest, shoulders, and pelvic 
region, revealing no pathologic findings; an abdominal ultrasound 
(US) showing mild hepatomegaly, and last an 18-fluorodeoxyglucose 

positron emission tomography (18-FDG/PET) associated with total 
body computed tomography (CT) that excluded pathological find-
ings in other sites (Figure 1). The main laboratory data are listed in 
Table 1. Polymyalgia rheumatica (PMR) was diagnosed. No clinical 
manifestation of giant cell arteritis (GCA) was present, and a Doppler 
US examination of the temporal arteries showed normal findings. 
Nasal and oropharyngeal swabs were negative for SARS-CoV-2 
both at the time of diagnosis and 3 days after. When therapy with 
prednisone 15 mg/day started, her clinical manifestations and ADL 
quickly improved. The second dose of anti SARS-CoV-2 vaccine was 
not administered. After 5.5  months, she is still taking prednisone 
7.5 mg/day and is fine. In Table 1, we listed the main laboratory data 
after the first dose of vaccine, and after 10 and 30  days of pred-
nisone therapy.

3  | DISCUSSION

PMR is one of the most common inflammatory rheumatic disease in 
older adults. Bilateral shoulder and hip pain, sometimes accompa-
nied with neck aching, and a morning stiffness lasting > 45 minutes 
are its typical manifestations. The onset of these manifestations is so 
sudden that the patient usually remembers the exact day and hour. 
Additional manifestations, such as fever, general discomfort and fa-
tigue, loss of appetite, and loss of weight, can be present in some 
patients.3 At present, no specific laboratory tests are available, but 
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inflammatory markers, such as ESR, CRP, and IL-6 serum concen-
trations, are usually raised at the time of diagnosis.4 In every day 
clinical practice, a prompt response to < 20 mg/day prednisolone has 
commonly been used to confirm the diagnosis.5 Etiology and patho-
genesis of PMR are still debated: innate and adaptive immunity are 
involved in various way,6 and some investigators discussed the pos-
sibility that PMR can be an auto-inflammatory disease.7 Finally, in up 
to 20% of cases, PMR can be associated to GCA, a chronic granu-
lomatous vasculitis affecting the aorta and its branches, whose most 
common clinical manifestations are headache, scalp tenderness, and 
jaw claudication.8,9

Several diseases can mimic PMR in every day clinical practice. In 
Table 2, we listed the most common PMR-mimicking diseases, and 
the main differential signs and symptoms.10,11

PMR may follow vaccination, more frequently influenza vac-
cines.12 Some investigators hypothesized that this link could be an 
expression of an autoimmune/auto-inflammatory syndrome induced 

by vaccine components called “adjuvants” (ASIA syndrome),13 and 
other researchers discussed that PMR triggered by vaccination could 
constitute a subset of milder diseases.14

When we searched the published literature, we found only one 
case of PMR-like syndrome following anti SARS-CoV-2 vaccination. 
In short, a 70-year-old male patient developed PMR-like clinical 
manifestations following 3  days after the first dose of BNT162b2 
vaccine and had a fast response to prednisone 40 mg once daily.2 
Our patient took a lower dose of prednisone in line with the sched-
ule proposed in 2015 by a European League Against Rheumatism/
American College of Rheumatology (EULAR/ACR) collaborative ini-
tiative,15 and the most common PMR-mimicking diseases were as-
sessed both at the time of diagnosis and after the 5 month follow-up. 
In particular, laboratory data and a total body CT scan performed 
after this follow-up (data not reported) confirmed the first diagnosis.

Did our patient have an ASIA syndrome? Three major criteria were 
present, that is a previous exposure to an external stimulus, and the 

F I G U R E  1   Tracer increased uptake 
is highlighted in peri-articular and 
extra-articular synovial structures of 
shoulder (see arrows in the right image) 
and pelvic girdles (see arrows in the left 
image)

First dose of 
vaccine

After prednisone

(10 days) (30 days)

ESR (mm/h) 105 60 15

CRP concentrations (n.v. < 5 mg/dL) 75 15 2

IL-6 serum concentrations (n.v. < 50 pg/mL) 200 100 20

Hb (n.v. > 12 gr/dL) 11.0 11-8 12.5

Renal, hepatic, and thyroid function tests n.v. n.v. n.v.

Blood glucose (mg/dL) 105 230 125

RF, ANA, ANCA n.v. — n.v.

APCA n.v. — n.v.

Abbreviations: ANA, antinuclear antibodies; ANCA, anti-neutrophil cytoplasmic antibodies; APCA, 
anti protein citrullinated antibodies; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; 
IL-6, interleukin-6; n.v., normal values; RF, rheumatoid factor.

TA B L E  1   Main laboratory data after 
the first dose of BNT182b2 vaccine, and 
after prednisone therapy
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development of some “typical” clinical manifestations, such as myal-
gia/myositis, arthralgia/arthritis, and pyrexia.16 The onset of PMR and 
PMR-like syndromes after exposure to adjuvant is very uncommon. For 
instance, only four cases of PMR/PMR-like syndromes were reported 
in the ASIA syndrome international registry, which lists > 500 cases.13

Polyethylene glycol (PEG) is present in the lipid film of BNT162b2 
vaccine. It has been identified as the culprit of anaphylaxis reactions 
to anti SARS-CoV-2 mRNA vaccines,17 where if it can induce an ASIA 
syndrome is still debated.2

On the other hand, mRNA vaccine can itself stimulate the innate 
immunity through endosolic and cytoplasmic nucleic acid recep-
tors, such as Toll-like receptors (TLRs), especially TLR-7 and TLR-
9.1 Trafficking of TLR-7 and TLR-9 from the endoplasmic reticulum 
to endosomal compartments is tightly regulated by the chaperone 
protein UNC93B1.18 It is worthy highlighting that the peripheral 
mononuclear blood cells of patients with PMR have an increased 
expression of TLR-7 and TLR-9, which resolves with complete dis-
ease remission.19 Therefore, TLR-7 and TRL-9 could be the common 

TA B L E  2   PMR-mimicking diseases and the signs and symptoms useful for a correct diagnosis

Disease Signs and symptoms useful for differential diagnosis

Rheumatoid arthritis Involvement of some joints of the hands (metacarpophalangeal and proximal 
interphalangeal), positive results of rheumatoid factor (RF) and anti-cyclic 
citrullinated peptide antibodies (ACPA), radiographic and ultrasound 
findings (erosive arthritis, periarticular osteoporosis).

Remitting seronegative symmetrical synovitis with pitting edema 
(RS3PE)

Symmetric multiple synovitis, seronegative for RF and ACPA, causing 
boxing-glove swelling with pitting edema of hands and feet. Ultrasound 
findings: tenosynovitis of extensor tendon sheath.

Late-onset inflammatory spondyloarthropathies, including 
ankylosing spondylitis and psoriatic arthritis

Inflammatory pain in the lumbar region; radiographic findings of sacroiliitis; 
psoriasis.

Late-onset systemic lupus erythematosus, scleroderma, Sjogren’s 
syndrome, vasculitis

Presence of antinuclear antibodies (ANA), presence of anti-neutrophil 
cytoplasmic antibodies (ANCA).

Idiopathic inflammatory myopathies Skin rashes, increased serum levels of creatine kinase.

Scapulohumeral periarthritis and adhesive capsulitis (“frozen 
shoulder”)

Restriction of shoulder movements, even in passive; ultrasound and 
magnetic resonance imaging allow one to diagnose the specific 
inflammation. Inflammatory markers not raised.

Calcium pyrophosphate deposition disease Monoarthritis; radiographic and ultrasound findings, examination of synovial 
fluid.

Paraneoplastic syndromes Failure to respond to glucocorticoid therapy or frequent relapses must be 
considered as elements of suspicion. Furthermore, the presence of atypical 
clinical manifestations and laboratory findings (among these, macrocytic 
anemia or bicytopenia), and familiarity for neoplasms should be considered 
as warning signs.

Abbreviation: PMR, polymyalgia rheumatic.

F I G U R E  2   TRL-7, TRL-9, mRNA 
vaccine, and PMR: A working-hypothesis. 
PMR, polymyalgia rheumatica
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link between PMR and BNT162b2 vaccine, able to favor an over-
production of inflammatory cytokines (IL-6 among these), at least in 
genetically predisposed individuals (Figure 2).

The possibility that COVID-19 may trigger PMR has recently 
been reported,20 but no clinical or instrumental manifestation of 
COVID-19 was present in our patient, and two consecutive nasal and 
oropharyngeal swabs were negative for SARS-CoV-2.

4  | CONCLUSIONS

To date, PMR following anti-SARS-CoV-2 vaccine is exceptional.
We acknowledge that the relationship between the PMR and 

the SARS-COV-2 vaccine cannot assuredly be confirmed by the re-
ported case. Nevertheless, presentation of the symptoms after the 
vaccine is in favor of this.

Our case report confirms that the interactions among anti SARS-
CoV-2 mRNA vaccine, its adjuvants, and the human immune system 
are very complex and not yet fully understood.
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