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Vaccination today represents the first defence against the effects of the Coronavirus disease 2019, 

mainly in rheumatic patients, where an increased risk for hospitalization and death has been reported 

(1,2).  The previous studies on the safety and tolerability of BNT162b2 mRNA-SARS-CoV-2 (3) 

vaccine in patients affected with rheumatic diseases(RDs) included predominantly patients with 

inflammatory arthritis (4-6). This study was focused on patients affected with rare RDs and systemic 

lupus erythematosus (SLE) to assess the safety of the BNT162b2 mRNA SARS-CoV-2 vaccine and 

possible disease flares after vaccination.

We performed an observational study including patients affected with rare RDs and SLE vaccinated 

at the Rheumatology Unit of Bari with BNT162b2 mRNA-SARS-CoV-2 vaccine during a 

vaccination campaign launched in April 2021. All clinical and demographic data of the overall 

population are reported in Table 1, while more specific data on the individual diseases are reported 

in Supplementary materials(Supplementary tables 1-6). The patient global assessment of disease 

activity (PGA) was measured on a 0 to 10 visual analogue scale (VAS) before the first dose (baseline), 

at the time of the second vaccine dose, and 4 weeks apart. Rheumatic-specific drugs were managed 

according to the current recommendations by the American college of rheumatology (7). After the 

first and second shots, a paper survey was distributed to all patients. All patients could contact our 

centre by phone or email, and patients reporting a worsening of the disease were promptly seen in the 

outpatient clinic. 

Among 452 patients with rare RDs and SLE followed in our outpatient clinics, 287 (63.5%) agreed 

to be vaccinated during our vaccination campaign and were included in the study. After the first dose 

of the BNT162b2 mRNA-SARS-CoV-2 vaccine, 152 (53%) patients reported at least one adverse 

event(AE). Data regarding AEs are shown in detail in Table 2. The number of AEs increased after 

the second vaccine dose administration, being reported by 176 (64.7%) patients. Among the AEs, a 

condition of flu-like syndrome was significantly increased after the second vaccine dose. We 

observed a growth of prevalent patients who suffered from arthralgias or myalgias, fatigue, and fever. 

No major AEs, such as major cardiovascular events, thrombosis, or anaphylaxis reactions were 
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observed. All AEs were self-limiting and no patients needed hospitalization. Excluding injection site 

pain, multiple regression analysis showed that female gender (HR = 2.34, 95% CI:1.51-4.76), a 

high/moderate disease activity according to PhGA (HR = 2.89, 95% CI:1.24-6.74), and advanced age 

(HR = 0.95, 95% CI:0.93-0.97) were statistically significant predictors for AE. 

No differences in VAS-PGA of disease activity during the vaccination period were observed. The 

median (IQR) PGA was 4 (2.0-5.5) at baseline and remained 4 (2.0-6.0) before and 4 weeks after the 

second vaccine dose, respectively. Although 7 patients reported worsening of PGA after the first dose 

of vaccine, this was negligible (≤2) with no clear signs of clinical reactivation of the disease. 

Afterward, all patients were evaluated during a routine follow-up visit after a mean of 7.1 ± 2.8 weeks 

after the second vaccine dose. Only six (2.1%) patients referred a worsening of disease activity during 

the follow-up visit. Two SLE patients complained of a relapse of arthralgias, and the other 2 SLE 

patients reported a cutaneous flare. One SSc patient referred an increase in the frequency of Raynaud's 

phenomenon, while one patient with Behçet’s syndrome reported an erythema nodosum relapse. 

These patients did not show significant evidence of worsening of the disease at clinical assessment. 

SLE patients showed no worsening of SLEDAI-2K at follow-up visit after vaccination [baseline 

SLEDAI-2K median (IQR): 2 (0-4) vs follow-up SLEDAI-2K median (IQR): 2 (0-2), p=0.6]. 

Behçet's Disease Current Activity Form (BDCAF) remained stable in Beçhet patients [baseline 

BDCAF median (IQR): 1 (0-1) vs follow-up BDCAF median (IQR): 1 (0-1), p=0.1]. Finally, also in 

patients affected with idiopathic inflammatory myopathies we did not find an increase of creatine 

phosphokinase (CPK) [baseline CPK median (IQR): 96 (65-166) UI/L vs follow-up CPK median 

(IQR): 125 (69-275), p=0.6] or a worsening of manual muscle test-8(MMT-8) [baseline MMT-8 

median (IQR): 80 (75-80) UI/L vs follow-up CPK median (IQR): 80 (75-80), p=0.5].

In conclusion, our study supports the safety of BNT162b2 mRNA-SARS-CoV-2 vaccine in patients 

with rare RDs and SLE, in whom we highlighted mild AEs and no disease relapse.

Page 3 of 8

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


Declarations: 

Acknowledgment: We thank our medical staff (Lopalco G, Anelli MG, Scioscia C, Coladonato L, 

Giannotta MG, Abbruzzese A, Renna D, Montini F, Cafarelli F, Colella S, Capuano A, Mandunzio 

D, Lavista M, and Calabrese D) for helping to collected and compiled data.

Conflicts of interest/Competing interests:  The authors declare they have no conflict of interest 

regarding the present work.

Contributor: FI and MF conceived and designed the study. FI and MF performed statistical analysis. 

FI and MF wrote the report. FC and VV made substantial intellectual contributions to the work and 

commented and revised the report. All authors read and approved the final manuscript.

Funding: No specific funding was received from any funding bodies in the public, commercial or 

not-for-profit sectors to carry out the work described in this manuscript.

Data Availability Statement: Complete dataset is available upon request and provided local Ethics 

Committee approval for sharing.

Ethical approval information, institution name/numbers: Data collection for this study was 

approved by local ethic committee as an implementation of registries previously approved in our 

Rheumatic Unit for the data collection of rare rheumatic diseases. (study n. 5277, approval n. 83233, 

09/08/2017, email: comitatoetico@policlinico.ba.it)

References:

1. Furer V, Rondaan C, Agmon-Levin N, et al. Point of view on the vaccination against COVID-19 in 
patients with autoimmune inflammatory rheumatic diseases. RMD Open 2021;7.

2. Williamson EJ, Walker AJ, Bhaskaran K, et al. Factors associated with COVID-19-related death using 
OpenSAFELY. Nature 2020;584:430-6.

3. Polack FP, Thomas SJ, Kitchin N, et al. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. 
N Engl J Med 2020;383:2603-15.

4. Rotondo C, Cantatore FP, Fornaro M, et al. Preliminary Data on Post Market Safety Profiles of COVID 
19 Vaccines in Rheumatic Diseases: Assessments on Various Vaccines in Use, Different Rheumatic 
Disease Subtypes, and Immunosuppressive Therapies: A Two-Centers Study. Vaccines 2021;9:730.

Page 4 of 8

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


5. Simon D, Tascilar K, Fagni F, et al. SARS-CoV-2 vaccination responses in untreated, conventionally 
treated and anticytokine-treated patients with immune-mediated inflammatory diseases. Ann 
Rheum Dis 2021;80:1312-6.

6. Connolly CM, Ruddy JA, Boyarsky BJ, et al. Safety of the first dose of mRNA SARS-CoV-2 vaccines 
in patients with rheumatic and musculoskeletal diseases. Annals of the Rheumatic Diseases 
2021;80:1100-1.

7. Curtis JR, Johnson SR, Anthony DD, et al. American College of Rheumatology Guidance for COVID-19 
Vaccination in Patients With Rheumatic and Musculoskeletal Diseases: Version 2. Arthritis Rheumatol 
2021.

Page 5 of 8

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


Table 1. Population vaccinated with BNT162b2 mRNA SARS-CoV-2 vaccine during the vaccination 

campaign carried out at the Rheumatology Unit of Bari.

Variables Populations n.287

Age, mean (SD) 53±14

Female, n. (%) 239 (83.3)

Number of comorbidities, mean (SD) 2.4±2

Patient’s VAS of disease activity, mean (SD) 3.8±2.5

Physician disease activity

High, n. (%) 1 (0.3)

Moderate, n. (%) 50 (17.4)

Low, n. (%) 161 (56.1)

Remission, n. (%) 75 (26.1)

SSc, n. (%) 90 (31.4)

SLE and primary ApS, n. (%) 68 (23.7)

Idiopathic inflammatory myositis, n. (%) 47 (16.4)

Behcet, n. (%) 39 (13.6)

Vasculitis, n. (%) 27 (9.4)

MCTD, n. (%) 9 (3.1)

UCTD, n (%) 7 (2.4)

Glucocorticoid, n. (%) 143 (49.8)

At least one csDMARD, n. (%) 209 (72.8)

Hydroxychloroquine, n. (%) 84 (29.3)

Methotrexate, n. (%) 55 (19.2)

Mycophenolate mofetil, n. (%) 45 (15.7)

Azathioprine, n. (%) 44 (15.3)
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Colchicine, n. (%) 10 (3.5)

Cyclophosphamide, n. (%) 7 (2.4)

Leflunomide, n. (%) 6 (2.1)

Salazopyrin, n. (%) 4 (1.4)

Immunoglobulins ev, n. (%) 2 (0.7)

Cyclosporine, n. (%) 1 (0.3)

Tacrolimus, n. (%) 1 (0.3)

b- and tsDMARD, n. (%) 72 (25.1)

TNF inhibitors, n. (%) 26 (9.1)

Rituximab, n. (%) 16 (5.6)

Tocilizumab, n. (%) 8 (2.8)

Belimumab, n. (%) 8 (2.8)

Benralizumab, n. (%) 5 (1.7)

Apremilast, n. (%) 3 (1)

Abatacept, n. (%) 2 (0.7)

Anakinra, n. (%) 2 (0.7)

Ustekinumab, n. (%) 2 (0.7)

Abbreviations: ApS= antiphospholipid syndrome; cs-, b- and tsDMARD= conventional systemic and 

biologic disease modified anti-rheumatic drug; ev= endovenous; SLE= systemic lupus 

erythematosus; SD=standard deviation; SSc= systemic sclerosis; U- and M-CTD= undifferentiated 

and mixed connective tissue disease; VAS= visual analogue scale.
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Table 2. Adverse events recorded after the first and the second dose of BNT162b2 mRNA SARS-

CoV-2 vaccine

Variables, n. (%) First dose of BNT162b2 

mRNA SARS-CoV-2 

vaccine

Population at first dose, n. 

287

Second dose of 

BNT162b2 mRNA 

SARS-CoV-2 vaccine

Population at second dose 

n. 272

Patients with at least one AE, n. (%) 152 (53) 176 (64.7) *

Injection site pain, n. (%) 124 (43.2) 127 (46.7)

Headache , n. (%) 45 (15.7) 55 (20.2)

Arthralgias or myalgias, n. (%) 29 (10.1) 76 (27.9) ***

Fatigue, n. (%) 12 (4.2) 46 (16.9) ***

Fever, n. (%) 11 (3.8) 48 (17.6) ***

Allergic reaction, n. (%) 5 (1.7) 9 (3.3)

Gastrointestinal disorders, n. (%) 6 (2.1) 9 (3.3)

Other AEs, n. (%) 10 (3.5) 11 (4)

Data are expressed as number and percentage. Abbreviations: AE= adverse event.

*p<0.05, **p<0.01, ***p<0.001 vs first dose of BNT162b2
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