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SUMMARY
Exacerbation of rheumatic disease after vaccination 
against SARS-CoV-2 is being reported. However, 
there are only a few cases of new-onset rheumatic 
diseases. We present two cases of new-onset persistent 
polyarthritis that developed in patients after receiving 
the mRNA vaccine against SARS-CoV-2. One patient had 
bilateral pleural effusions with markedly elevated serum 
interferon (IFN)-β, while the other had no effusion, with 
serum IFN-β comparable with that in healthy subjects. 
Other cytokines were unaltered in association with 
effusion. Both patients responded well to treatment 
with 20 mg prednisolone. Although more investigations 
are needed, the marked increase in serum IFN-β levels 
observed in the case with pleural effusion may reflect an 
excessive response from the innate immune system to 
mRNA vaccines.

BACKGROUND
As vaccination against SARS-CoV-2 progresses 
worldwide, it has become apparent that subjec-
tive symptoms exacerbate in approximately 10% 
of patients with rheumatic diseases within 2 weeks 
after vaccination.1 However, there are only a few 
cases of new onset of rheumatic diseases after 
vaccination against SARS-CoV-2.2 3 Furthermore, 
the serum cytokine profiles of these patients are 
scarcely explored.

Here, we present two cases of new-onset 
persistent polyarthritis after receiving the mRNA 
vaccine against SARS-CoV-2. One patient had bilat-
eral pleural effusions with markedly elevated serum 
interferon (IFN)-β. The other patient had no effu-
sion, and serum IFN-β was comparable with that in 
healthy subjects.

CASE PRESENTATION
Case 1 was a woman in her 90s without a signif-
icant medical history. She was admitted to the 
previous hospital for pain in her extremities and 
chest. She had no symptoms after the first dose of 
the BNT162b2 vaccine. However, she developed 
severe pain in her extremities and chest the day 
after the second dose, received 3 weeks following 
the first dose. After a month of hospitalisation, 
including antibiotic treatment, her symptoms did 
not improve, and she was subsequently transferred 
to our hospital. On admission to our hospital, she 
had bilateral tenderness in the shoulder, knee and 
wrist joints. Laboratory results revealed mark-
edly elevated C reactive protein (CRP) levels 

and positive rheumatoid factor; however, other 
disease-specific autoantibodies were negative 
(table 1).

Musculoskeletal ultrasonography showed tenosy-
novitis of the long head tendon of the biceps brachii 
(LHB). On chest X-ray in the sitting position and 
CT scan, both right and left pleural effusions were 
up to the level of the anterior margin of the fifth rib 
(figure 1A,B). Laboratory tests of the pleural fluid 
showed an increased cell count, predominantly 
consisting of mononuclear cells. According to 
Light’s criteria, it was an exudative pleural effusion 
(table  2). Echocardiography showed no pericar-
dial effusion and no findings suggestive of conges-
tive heart failure. Conventional screening ruled 
out malignant or infectious lesions. Prednisolone 
20 mg/day (0.5 mg/kg/day) dramatically improved 
pleural effusion and arthritis.

Case 2 was a man in his 70s with a history of 
myocardial and cerebral infarction but no history 
of arthritis. He developed severe, persistent pain in 
both shoulders and the lateral side of the thighs a 
day after the first dose of the BNT162b2 vaccine. A 
day after receiving the second dose (3 weeks after 
dose 1), his symptoms significantly worsened and 
lasted for more than a month. There was tenderness 
in both shoulders and greater trochanters, and the 
dorsum of his hands was swollen and stiff. Labora-
tory tests revealed elevated CRP levels; however, all 
the autoantibodies were negative (table 1). Muscu-
loskeletal ultrasonography showed tenosynovitis of 
the LHB on both sides, polyarthritis of the fingers 
and hands, and fluid accumulation in the greater 
trochanteric bursae. Chest X-ray showed no pleural 
effusion. Conventional screening ruled out malig-
nant or infectious lesions. His symptoms markedly 
improved with prednisolone at a dose of 20 mg/day 
(0.3 mg/kg/day).

INVESTIGATIONS
We measured serum cytokines, interleukin (IL)-
1β, IL-6, tumour necrosis factor-α, IFN-α2, IFN-β 
and IFN-γ levels in the patients during admission 
to our hospital. Data from healthy subjects and 
patients with COVID-19 were used as controls. 
Serum IFN-β levels were markedly elevated in case 
1 (the patient with pleural effusion) but not in case 
2 (the patient without pleural effusion) and patients 
with COVID-19 (figure  2). Other cytokines were 
unaltered in association with effusion. These results 
indicate an association between pleural effusion 
after mRNA vaccination and IFN-β.
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DIFFERENTIAL DIAGNOSIS
In addition to an immune-mediated phenomenon, the differen-
tial diagnosis of pleurisy in case 1 included bacterial, mycobacte-
rial, viral or carcinomatous pleurisy, and heart failure. Although 
there is a high prevalence of tuberculosis in Japan, tuberculous 
pleurisy was ruled out because adenosine deaminase in the 
pleural fluid was not significantly elevated, and PCR tests for 
tuberculosis and mycobacterial cultures of the pleural fluid were 
negative (table 2). Bacterial pleurisy was also ruled out as empir-
ical therapy was ineffective and bacterial culture of the pleural 
fluid was negative. Viral pleurisy was considered unlikely given 
the course of her symptoms, which persisted for over a month. 
Negative pleural fluid cytology and no evidence of malignancy 
on CT scan ruled out carcinomatous pleurisy. The possibility 
of pleural effusion due to heart failure was investigated by 
performing the following tests: the 12-lead ECG showed sinus 
rhythm and no significant ST-T changes. Transthoracic echocar-
diography showed an ejection fraction of 77%, E/e’ of 11.2 and 
tricuspid regurgitation pressure gradient of 22 mm Hg without 
inferior vena cava dilatation or pericardial effusion, ruling out a 
pleural effusion due to heart failure.

Concerning the musculoskeletal symptoms in case 1 and case 
2, the differential diagnosis included paraneoplastic syndromes 
and infections, in addition to the immune-mediated phenom-
enon. In both cases, paraneoplastic syndromes were ruled out 
because contrast-enhanced CT scan from the neck to the pelvic 
region and upper gastrointestinal endoscopy showed no malig-
nancy, and two faecal immunochemical tests for haemoglobin 
were negative. Infectious arthritis was also excluded because of 
negative blood and urine cultures and the absence of valvular 
vegetations on transthoracic echocardiography, which indicate 
infectious endocarditis.

Although it was difficult to exclude rheumatic diseases in cases 
1 and 2 completely, the symptoms were considered to be related 
to the mRNA vaccination because neither case met the criteria 
for classification such as systemic lupus erythematosus or rheu-
matoid arthritis,4 5 and both were asymptomatic until vaccine 
administration.

Based on the above findings, the symptoms in case 1 and case 
2 were attributed to an immune response to mRNA vaccination.

DISCUSSION
This report highlights a markedly higher serum IFN-β level in a 
patient who developed pleural effusion and arthritis after mRNA 
vaccination against SARS-CoV-2. Nucleic acids, including 

Table 1  The results of blood examination in case 1 and case 2

Laboratory results of blood Patient 1 Patient 2 Reference range

Lactate dehydrogenase, U/L 187 187 124–222

Blood urea nitrogen, mg/dL 19 20 7–22

Creatinine, mg/dL 0.49 0.86 0.5–0.9

Albumin, g/dL 1.8 3.3 3.6–4.7

C reactive protein, mg/L 167 37 0–2.0

Brain natriuretic peptide, pg/mL 70.4 n/a <40

Thyroid-stimulating hormone, μIU/mL 8 n/a 0.61–4.23

Free T4, ng/dL 1.4 n/a 0.8–1.7

C3, mg/dL 87 n/a 86–160

C4, mg/dL 23 n/a 17–45

Matrix metalloproteinase-3, ng/mL 168 316 37–121

Sedimentation rate, mm/hour 73 69 5–19

Rheumatoid factor, IU/mL 58 <10 0–10

Anti-CCP antibody, U/mL <0.6 <0.6 <4.5

Antinuclear antibody titre 1:40 <40 <40

Anti-DNA antibody, IU/mL <2.0 n/a 0–6

Anti-Smith antibody, U/mL <1.0 n/a <10

Anti-RNP antibody, U/mL <2.0 n/a <10

Anti-Ro/SS-A antibody, U/mL <1.0 <1.0 <10

Anti-La/SS-B antibody, U/mL 3.5 <1.0 <10

MPO-ANCA, U/mL <1.0 <1.0 <3.5

PR3-ANCA, U/mL <1.0 <1.0 <3.5

Figure 1  Pleural effusion after mRNA vaccination in case 1. Chest 
X-ray (A) and chest CT (B) showed bilateral pleural effusions.

Table 2  The laboratory results of pleural fluid in case 1

Laboratory results of pleural fluid Patient 1

Cell count, /μL 3732

Mononuclear cell count, /μL 2173

Polymorphonuclear cell count, /μL 1559

Lactate dehydrogenase, U/L 145

Albumin, g/dL 0.9

Glucose, mg/dL 144

Adenosine deaminase, IU/L 27

Mycobacterium tuberculosis PCR Negative

Figure 2  Cytokine profile at the onset of adverse events associated 
with BNT162b2 vaccination. The graphs show serum cytokine levels of 
case 1, case 2, healthy subjects and patients with COVID-19, determined 
using a bead-based immunoassay (LEGENDplex Human Anti-Virus 
Response Panel (13-plex), BioLegend, San Diego, California, USA). In 
each panel, the values of healthy subjects and patients with COVID-19 
indicate the median and the 75th percentile (upper) and 25th percentile 
(lower). IFN, interferon; IL, interleukin; TNF, tumour necrosis factor.
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mRNA, can induce type I IFN through innate immune system 
receptors, such as Toll-like receptors.6 7 Although a causal rela-
tionship has not been established between mRNA vaccines and 
pleural effusion and further research is needed, the marked 
increase in serum IFN-β level observed in case 1 (with pleural 
effusion) may reflect an excessive response of the innate immune 
system to the mRNA vaccine.

Learning points

	► The RNA vaccine, BNT162b2, rarely causes persistent 
polyarthritis and pleurisy.

	► Prednisolone 20 mg/day could dramatically improve the 
pleural effusion and arthritis after mRNA vaccination.

	► Although the causal relationship has not been established 
between mRNA vaccines and pleural effusion and further 
research is required, the marked increase in serum 
interferon-β levels associated with pleural effusion may 
reflect an excessive response of the innate immune system to 
the mRNA vaccine.
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