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COVID-19, caused by SARS-CoV-2, 
was declared a pandemic by the World 
Health Organization on 11 March 
2020.1 Thereafter, the pandemic led 

to a dramatic loss of human life and unprecedented 
challenges to public health and healthcare systems 

worldwide.2 As a goal of reducing the COVID-19 
impact, two vaccines using mRNA technology 
(Pfizer/BioNTech and Moderna) and one vaccine 
using a nonreplicating adenoviral vector expressing 
the spike protein (AstraZeneca/Oxford) were 
authorized for use during December 2020.3 Later, 
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A B S T R AC T
Objectives: To investigate the incidence and associated risk factors of adverse events 
following COVID-19 vaccination in patients with inflammatory and non-inflammatory 
rheumatic and musculoskeletal diseases (I-RMD and NI-RMD, respectively).  
Methods: The Egyptian College of Rheumatology COVID-19 Study Group 
investigated physician-reported data (ECR-VaXurvey3) of RMD patients vaccinated 
against COVID-19 from December 2021 to June 2022, including their demographics, 
vaccination type, RMD diagnosis, treatments, post-vaccine flares, and other adverse 
events. The control group consisted of healthy, vaccinated individuals.  Results: The ECR-
VaXurvey3 included 890 vaccinated RMD patients, predominantly women (73.3%) 
with a mean age of 44.4 ± 12.1 years, and 172 controls. The RMD group comprised 816 
(91.7%) with I-RMD and 74 (8.3%) with NI-RMD. The frequency of adverse events 
was comparable between the RMD and control groups. In RMD patients, injection 
site pain (59.9%) was the most reported adverse event. Post-vaccination COVID-19 
infections and disease flares were reported in 2.9% and 12.1% of I-RMD patients and 
in 8.1% and 9.5% of NI-RMD patients (p = 0.018 and p = 0.497, respectively). The 
severity of prior COVID-19 infection (odds ratio (OR) = 2.4, 95% CI: 1.0–5.8; p = 
0.040) and azathioprine use (OR = 2.6, 95% CI: 1.1–5.9; p = 0.024) were associated with 
higher post-vaccine adverse events, while biologic use was associated with fewer adverse 
events (OR = 0.5, 95% CI: 0.3–0.8; p = 0.010).  Conclusions: Adverse events following 
COVID-19 vaccinations in patients with RMD are comparable to controls.
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numerous candidate vaccines emerged worldwide. 
The development of vaccines against COVID-19 
was efficacious in reducing infectivity and decreasing 
morbidity and mortality.

Although vaccination is essential for patients with 
rheumatic and musculoskeletal disease (RMD) as 
well as those receiving specific medications that may 
influence the functional competence of their immune 
system due to an increased risk for poor outcomes 
from COVID-19,4 patients with RMD were 
excluded from the initial COVID-19 vaccine clinical 
development trials.5,6 There are a few studies that 
support the safety and effectiveness of COVID-19 
vaccines in patients with RMD.7–10 However, there is 
limited data on the vaccine-associated adverse effects 
and risk factors among these patients, many of whom 
take immunosuppressants.11 This study explored 
rates and risk factors for COVID-19 vaccination-
reported side effects in patients with rheumatic 
disease compared to healthy controls. Additionally, 
we aimed to determine if there were any significant 
differences in these parameters between patients 
with inflammatory RMDs (I-RMDs) and non-
inflammatory RMDs (NI-RMDs).

M ET H O D S
This cross-sectional study was carried out 
by the Eg yptian College of Rheumatolog y-
COVID-19 study group, which invited physicians 
(rheumatologists and internists) across Egypt via 
social network communications to participate in 
the ECR-VaXurvey3. Physicians reported data from 
December 2021 to June 2022. All patients presenting 
for an appointment who had pre-existing RMD 
and had received one or more doses of any vaccine 
against COVID-19 with or without adverse events 
were eligible for inclusion. Healthy individuals who 
received at least one dose of the COVID-19 vaccine 
were collected randomly from the community and 
included as a control group.

The study protocol was approved by the 
Institutional Research Board of the Faculty of 
Medicine at Mansoura University (approval 
registration number: R.24.05.2629), and the 
research was conducted in compliance with the 
Helsinki Declaration.12 The objectives of the study 
and participant rights were disclosed to all potential 
participants. Those who provided informed written 
consent were included.

The RMD cases in the study were divided  
into I-RMD and NI-RMD types and included 
primary diseases as chosen by Machado et al,7 
COVID-19 vaccine clinical study on autoimmune 
rheumatic diseases.

Under I-RMDs, we included these primary 
diseases: (1) inflammatory arthritis: rheumatoid 
arthritis, ankylosing spondylitis, psoriatic arthritis, 
axial spondylarthritis, inflammatory bowel disease, 
reactive arthritis, and palindromic rheumatism; 
(2) connective tissue diseases (CTDs): systemic 
lupus erythematosus (SLE), systemic sclerosis, 
antiphospholipid syndrome, Sjögren's syndrome, 
inflammator y myositis  (dermatomyositis , 
polymyositis), overlap syndrome, mixed CTDs, 
and undifferentiated CTDs; (3) vasculitis (small 
and medium vasculitis); and (4) others: Behcet 
Disease, autoinflammatory diseases such as 
familial Mediterranean fever and sarcoidosis. 
Under NI-RMD were included: (1) osteoarthritis,  
(2) osteoporosis, (3) crystal arthropathy, and  
(4) fibromyalgia syndrome and complex regional 
pain syndrome.7

The following information was collected and 
entered into an Excel spreadsheet: (1) participant’s 
characteristics including age, sex, educational 
level, comorbidities including diabetes, obesity, 
hypertension, respiratory diseases, or cardiovascular 
disease; (2) details of primary RMD diagnoses and 
disease activity, as assessed by Physician Global 
Assessment, as well as immunomodulatory/
immunosuppressive treatments at the time of 
vaccination and I-RMD flare-up following 
vaccination that required a change in rheumatic 
medication; and (3) COVID-19 vaccination history 
including willingness to receive the COVID-19 
vaccine, type of vaccine received, number of doses, 
diagnosis of COVID-19 before or after vaccination 
(breakthrough infection), and vaccine-related 
adverse events.

Medications taken by patients at the time 
of the COVID-19 vaccine were categorized 
as: (1) conventional synthetic drugs including 
hydroxychloroquine, sulfasalazine, methotrexate, 
l e f l un o m i d e ,  my c o p h e n o l a t e  m o f e t i l , 
cyclophosphamide, and azathioprine; (2) biologics 
including tumor necrosis factor inhibitors, 
abatacept, belimumab, rituximab, interleukin (IL)-6 
inhibitors, and IL-17 inhibitors; and (3) targeted 
synthetic drugs, specifically JAK inhibitors and 
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glucocorticoids. Any history of discontinuation 
of anti-rheumatic drugs after the COVID-19 
vaccination was included.

Adverse events occurring within six months 
of receiving a COVID-19 vaccine and lasting for 
at least two days included symptoms such as pain, 
redness or swelling at the site of injection, headache, 
fever, fatigue, chills, generalized muscle pain, 
joint pain or swelling, low back pain, abdominal 
pain, vomiting and diarrhea, low back pain, 
allergic reaction, anaphylaxis, rash, cardiovascular 
manifestations (palpitations, tachycardia), chest 
diseases (shortness of breath, pleuritic chest pain, 
persistent cough), or neurological manifestations 
(transient ischemic attacks, convulsion, cranial or 
peripheral neuropathy). These adverse events were 
chosen because they have been reported in vaccine 
clinical trials and were reported by physicians.

For statistical analysis, we used Stata software 
(StataCorp. 2017. Stata Statistical Software: 
Release 15. College Station, TX: StataCorp LP.). 
Continuous variables were expressed as mean (± 
SD) and categorical variables as percentages. A two-
sided independent t-test and Chi-square (χ2) test 
were used to compare differences between groups 
for continuous and categorical variables, respectively. 
We examined the frequency of COVID-19 vaccine 
side effects, COVID-19 breakthrough infections, 
and disease flares requiring a change in treatment 
following COVID-19 vaccination among groups. 
Next, multivariate logistic regression analyses were 
conducted to investigate potential risk factors 
independently associated with COVID-19 vaccine 
adverse events (no vs. yes) among the population 
with RMDs. First, we used univariate logistic analysis 
to investigate the variables associated with the 
occurrence of any adverse events. Then, multivariate 
logistic regression included variables with a p-value  
< 0.100. Results were reported as odds ratios (OR) 
and 95% CI. P-values < 0.05 were considered 
statistically significant.

R E S U LTS
The study included 890 RMD patients and 
172 healthy controls who had received the 
COVID-19 vaccination. Participant details 
were received from healthcare practitioners in 
different specialties, working in 30 different centers 
located in Egypt. They were mostly affiliated with 

various medical institutions, except for a few  
private practitioners.

The demographic features and clinical 
characteristics of the participating RMD patients 
and healthy controls are compared in Table 1.

The significant comorbidities among the RMD 
patients were hypertension in 160 (18.0%) patients, 
obesity in 120 (13.5%), and respiratory diseases in 
48 (5.4%). Apart from the educational level, the 
demographic characteristics and frequencies of 
comorbidities were similar in patients and controls. 
The frequency of prior COVID-19 infection was 
significantly lower in patients with RMD compared 
to controls (70.0% vs. 84.8%; p = 0.002); however, 
the severity of prior infection was similar in both 
groups. The majority (77.2%) of RMD patients 
and (81.4%) controls reported at least one adverse 
event following vaccination. Apart from injection 
site pain, there was no significant difference in the 
individual adverse events between RMD patients 
and controls. The most frequently reported adverse 
event in patients with RMD was injection site 
pain or swelling (59.9%), fatigue (44.7%), myalgia 
(38.0%), headache (29.9%), and arthralgia (27.1%). 
A minority (30, 3.4%) of patients reported post-
vaccine COVID-19 infection, while none of the 
controls did. Table 2 compares the demographic 
and clinical characteristics of I-RMD and  
NI-RMD patients.

Our participants were administered different 
types of vaccines, which had not significant 
association with adverse events [Table 2]. The 
vast majority (91.7%) of patients had I-RMDs, 
while the remaining 8.3% had NI-RMDs. Most 
I-RMD patients’ (78.8%) primary diagnosis was 
inflammatory joint disease, while osteoarthritis 
(51.4%) and osteoporosis (23.0%) were the most 
frequent in NI-RMDs. Hydroxychloroquine, 
methotrexate, and leflunomide were the most 
commonly used anti-rheumatic drugs in patients 
with I-RMD [Table 2].

A comparison of prevalence of post-vaccination 
adverse events reported by the NI-RMD, IRMD, 
and control groups are listed in Table 3. Details of 
adverse events reported by I-RMD patients, stratified 
by the types of rheumatic flare-up, are given in the 
Appendix [Supplementary Table 1].

Table 3 shows that the control group was 
significantly more likely to report injection pain 
compared to the RMD group (72.1% vs. 59.9%; p = 
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Table 1: Demographic and clinical characteristics of patients with rheumatic and musculoskeletal diseases 
(RMD) and healthy controls.

Parameters RMD patients  
(N = 890)

n (%)

Controls
(n = 172)

n (%)

p-value

Age, years, mean ± SD 44.4 ± 12.1 44.4 ± 13.9 0.994
Sex, female 652 (73.3) 114 (66.3) 0.062
Marital status

Single 58 (6.5) 18 (10.5) 0.140
Married 737 (82.8) 135 (78.5)
Widowed, divorced, unknown 95 (10.7) 19 (11.0)

Residency
Urban 525 (59.0) 110 (64.0) 0.224
Rural 365 (41.0) 62 (36.0)

Educational level
Secondary level or lower 360 (40.4) 44 (25.6) < 0.001*
Higher than secondary level 427 (48.0) 119 (69.2)
Illiterate 103 (11.6) 9 (5.2)

Comorbidities
Diabetes mellitus 93 (10.4) 15 (8.7) 0.490
Hypertension 160 (18.0) 27 (15.7) 0.472
Obesity 120 (13.5) 21 (12.2) 0.652
Chest diseases 48 (5.4) 4 (2.3) 0.088
Cardiovascular 36 (4.0) 10 (5.8) 0.297
Thyroid dysfunction 38 (4.3) 6 (3.5) 0.638

Number of Comorbidities
None 557 (62.7) 118 (68.6) 0.551
One or more 332 (37.3) 54 (31.4)

Prior COVID-19 infection
None 231 (30.0) 24 (15.2) 0.002*
One or more 539 (70.0) 134 (84.8)

Prior COVID-19 infection severity
Managed at home 532 (82.0) 117 (85.4) 0.344
Managed at hospital 92 (14.2) 18 (13.1)
Needed ICU 25 (3.9) 2 (1.5)

COVID-19 Vaccine type
BBIBP-CorV-Sinopharm 376 (42.2) 58 (33.7) 0.019*
CoronaVac-Sinovac 192 (21.6) 35 (20.3)
BNT162b2 (Pfizer-BioNTech) 105 (11.8) 19 (11.0)
mRNA-1273 (Moderna) 17 (1.9) 2 (1.2)
Gam-COVID-Vac (Sputnik V) 8 (0.9) 0 (0.0)
JNJ-78436735 ( Johnson & Johnson) 24 (2.7) 4 (2.3)
ChAdOx1 (Oxford AstraZeneca) 166 (18.7) 53 (30.8)
Unknown 2 (0.2) 1 (0.6)

COVID-19 vaccine doses
One dose 137 (15.4) 11 (6.4) 0.002*
Two doses 753 (84.6) 161 (93.6)
Booster dose 206 (23.1) 40 (23.3) 0.975
Post-vaccine COVID-19 (breakthrough infection) 30 (3.4) 0 (0.0)
Post-vaccine COVID-19 infection needing hospitalization 10 (1.1) 0 (0.0)

*Significance. ICU: intensive care unit.
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Table 2: Demographic and clinical characteristics of patients with inflammatory and non-inflammatory 
rheumatic and musculoskeletal diseases (I-RMD and NI-RMD) (N = 890).

Parameters I-RMD  
(n = 816)

n (%)

NI-RMD
(n = 74)

n (%)

p-value

Age, years, Mean ± SD 43.9 ± 12.1 50.0 ± 11.7 < 0.001*
Sex, female 602 (73.8) 50 (67.6) 0.248
Marital status

Single 51 (6.2) 7 (9.5) 0.044*
Married 684 (83.8) 53 (71.6)
Widowed, divorced, unknown* 81 (9.9) 14 (18.9)

Educational level
Secondary level or lower 340 (41.7) 20 (27.0) < 0.001*
Higher than secondary level 378 (46.3) 49 (66.2)
Illiterate 98 (12.0) 5 (6.8)

Residency
Urban 463 (56.7) 62 (83.8) < 0.001*
Rural 353 (43.3) 12 (16.2)

Comorbidities
Diabetes mellitus 81 (9.9) 12 (16.2) 0.091
Hypertension 140 (17.2) 20 (27.0) 0.034*
Obesity 109 (13.4) 11 (14.9) 0.716
Chest diseases 44 (5.4) 4 (5.4) 0.996
Cardiovascular 28 (3.4) 8 (10.8) 0.002*
Thyroid dysfunction 32 (3.9) 6 (8.1) 0.088

Number of Comorbidities
None 525 (64.3) 32 (43.2) 0.010*
One or more 291 (35.7) 42 (56.8)
Disease duration, years 7.0 ± 5.9 5.1 ± 4.3 0.007*
Age at onset, years 36.9 ± 11.2 44.9 ± 10.4 < 0.001*
PGA (0–10) 4.8 ± 2.4 3.7 ± 2.7 < 0.001*

Medications
Hydroxychloroquine 505 (61.9) 5 (6.8) < 0.001*
Methotrexate 422 (51.7) 0 (0.0)
Leflunomide 238 (29.2) 0 (0.0)
Azathioprine 150 (18.4) 2 (2.7) 0.001*
Sulfasalazine 53 (6.5) 0 (0.0)
Mycophenolate mofetil 48 (5.9) 0 (0.0)
Cyclophosphamide 32 (3.9) 0 (0.0)
Cyclosporine A 8 (1.0) 0 (0.0)
Biologics** 174 (21.3) 4 (5.4) 0.001*
Steroid 0.7 ± 0.5 0.1 ± 0.4 < 0.001*
Steroid ≥10 mg/day 40 (13.5) 0 (0.0)

Prior COVID-19 infection
None 214 (30.7) 17 (23.6) < 0.001*
One or more 484 (68.3) 55 (76.4)

Prior COVID-19 infection severity
Managed at home 484 (82.6) 48 (76.2) 0.047*
Managed at hospital 83 (14.2) 9 (14.3)
Needed ICU 19 (3.2) 6 (9.5)

COVID-19 Vaccine Type
BBIBP-CorV-Sinopharm 354 (43.5) 22 (29.7) 0.001*
CoronaVac-Sinovac 179 (21.9) 13 (17.6)
BNT162b2 (Pfizer-BioNTech) 98 (12.0) 7 (9.5)
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0.003). The control group also reported higher rates 
of other minor events such as fatigue, headache, and 
myalgia, albeit without statistical significance. The 
RMD group reported more arthralgia, arthritis, and 
neurological events, of which only arthritis showed a 
significant difference between the two groups (7.8% 
vs. 0%; <0.001).

I-RMD patients reported more overall adverse 
events than NI-RMD patients (79.3% vs. 45.1%; p 
< 0.001). There was a significantly higher prevalence 
of injection site pain and constitutional symptoms 
(headache, myalgia) in the I-RMD group. On the 
other hand, neurological manifestations were higher 
in the NI-RMD group (8.1% vs. 3.2% p = 0.029). 
Patients within the I-RMD group had a comparable 
overall distribution of adverse events when stratified 
by rheumatic diseases (RDs) [Table 3].

The frequency of post-vaccine fatigue was 
highest in the CTDs group (59.3%) and vasculitis 
group (47.8%), and the frequency of palpitation 
was lowest in subjects with CTDs (2.8%), 
followed by inflammatory arthritis (3.6%). Disease 
flares requiring changes in treatment following 

COVID-19 vaccination were reported by 12.1% of 
I-RMD patients and by 9.8% of NI-RMD patients. 
Patients with NI-RMD had a higher frequency of 
post-COVID-19 breakthrough infections compared 
to I-RMD (8.1% vs. 2.9%, p = 0.018).

Among all RMD patients, I-RMD (OR = 4.8, 
95% CI: 2.2–10.6; p < 0.001), disease flare requiring 
change dose of treatment (OR = 4.8, 95% CI: 1.8–
13.1; p = 0.002), azathioprine use during the time 
of vaccine (OR = 3.3, 95% CI: 1.5–7.5; p = 0.004), 
hydroxychloroquine use (OR = 0.4, 95% CI: 0.2– 
0.7; p = 0.003), and biologic use (OR = 0.4, 95% CI: 
0.2–0.7; p = 0.001) were associated with COVID-19 
vaccine adverse events in a multivariate analysis (data 
not shown).

A multivariate analysis of the risk factors for post-
vaccine adverse events among patients with I-RMD 
was performed. Previous COVID-19 infections 
requiring hospitalization were associated with more 
post-vaccine adverse events (OR = 2.4, 95% CI: 1.0–
5.8; p = 0.040). Azathioprine use during the time of 
vaccination was associated with a higher incidence 
of adverse events (OR = 2.6, 95% CI: 1.1–5.9; p = 

Parameters I-RMD  
(n = 816)

n (%)

NI-RMD
(n = 74)

n (%)

p-value

mRNA-1273 (Moderna) 15 (1.8) 2 (2.7)
Gam-COVID-Vac (Sputnik V) 8 (1.0) 0 (0.0)
JNJ-78436735 ( Johnson & Johnson) 18 (2.2) 6 (8.1)
ChAdOx1 (Oxford AstraZeneca) 142 (17.4) 24 (32.4)
Unknown 2 (0.2) 0 (0.0)

COVID-19 vaccine doses
One dose 104 (12.7) 33 (44.6) < 0.001*
Two doses 712 (87.3) 41 (55.4)
Booster dose 176 (21.6) 30 (40.5) < 0.001*

Patient attitudes towards vaccination
Willing to be vaccinated 426 (52.2) 51 (68.9) 0.006*
Vaccination was encouraged by physician 549 (67.3) 42 (56.8) 0.066

Post vaccination events
RMD treatment discontinued 176 (21.6) 30 (40.5) < 0.001*
COVID-19 breakthrough infection 24 (2.9) 6 (8.1) 0.018*
COVID-19 breakthrough infection 
needing hospitalization

9 (1.1) 1 (1.4) 0.846

Development of rheumatic disease or 
antibodies

25 (3.1) 10 (13.5) < 0.001*

RMD flare up requiring treatment or 
dosage change

99 (12.1) 7 (9.5) 0.497

*Significance; **Biologics include tumor necrosis factor inhibitors (anti-TNF), abatacept, belimumab, rituximab, interleukin (IL)-6 inhibitors, and IL-17 inhibitors, 
and targeted synthetic drugs, specifically JAK inhibitors.

Table 2: Demographic and clinical characteristics of patients with inflammatory and non-inflammatory 
rheumatic and musculoskeletal diseases (I-RMD and NI-RMD) (N = 890).

-continued
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0.024), while it was lower with biologics use (OR = 
0.5, 95% CI: 0.3–0.8; p = 0.010) [Tables 4 and 5].

Demographics, comorbidities, and gluco-
corticoid use were not significantly associated 
with the prevalence of adverse events. However, 
Oxford AstraZeneca vaccine administration 
was associated with higher adverse events  
(p = 0.009) [Table 4].

D I S C U S S I O N
This large nationally representative study in Egypt 
investigated the adverse events following COVID-19 
vaccination among patients with various types of 
RMD from different parts of Egypt.

Interestingly, our control subjects were more 
likely than RMD patients to report minor post-
vaccine adverse events, particularly injection pain 

(p = 0.003). Similar findings were also reported in 
a major study by Machado et al.7 However, this is 
counterintuitive, because RMD patients typically 
have a lower pain threshold than healthy individuals. 
The explanation is likely psychological, related to 
how past pain is remembered. People whose daily 
lives are pain-free may experience less pain but 
recall those moments more vividly when asked later. 
Conversely, individuals who deal with chronic pain 
may have less vivid memories of minor adverse events. 
If so, future studies that rely on patients’ memories 
of past adverse events need to consider whether this 
phenomenon is a potential confounder.

Our patients with I-RMD were significantly 
more likely to report adverse events compared 
to those with NI-RMD. We also found that the 
severity of prior COVID-19 infection and use of 
azathioprine were associated with higher odds of 

Table 3: Comparison of frequencies of adverse events after COVID-19 vaccination between patients with 
rheumatic and musculoskeletal diseases (RMD) and the control group, as well as between patients with 
inflammatory and non-inflammatory types of RMD.

Variables Total study participants RMD group

Control group
(n = 172)

n (%)

RMD group
(N = 890)

n (%)

p-value NI-RMD
(n = 74)

n (%)

I-RMD
(n = 816)

n (%)

p-value

Any adverse events 140 (81.4) 687 (77.2) 0.224 40 (54.1) 647 (79.3) < 0.001*
Injection site pain 124 (72.1) 533 (59.9) 0.003* 26 (35.1) 507 (62.1) < 0.001*
Dizziness 31 (18.0) 135 (15.2) 0.345 8 (10.8) 127 (15.6) 0.275
Fatigue 71 (41.3) 398 (44.7) 0.406 20 (27.0) 378 (46.3) 0.001*
Fever 43 (25.0) 261 (29.3) 0.251 15 (20.3) 246 (30.1) 0.074
Chills 23 (13.4) 100 (11.2) 0.426 5 (6.8) 95 (11.6) 0.202
Sleepiness 7 (4.1) 70 (7.9) 0.078 6 (8.1) 64 (7.8) 0.938
Headache 43 (25.0) 266 (29.9) 0.196 9 (12.2) 257 (31.5) 0.001*
Myalgia 56 (32.6) 338 (38.0) 0.178 15 (20.3) 323 (39.6) 0.001*
Arthralgia 40 (23.3) 241 (27.1) 0.298 8 (10.8) 233 (28.6) 0.001*
Arthritis 0 (0.0) 69 (7.8) < 0.001* 5 (6.8) 64 (7.8) 0.738
Low back pain 5 (2.9) 44 (4.9) 0.244 2 (2.7) 42 (5.1) 0.353
Allergic reaction 0 (0.0) 14 (1.6) 0.098 0 (0.0) 14 (1.7) 0.256
Anaphylaxis 0 (0.0) 5 (0.6) 0.324 0 (0.0) 5 (0.6) 0.500
Rash 0 (0.0) 13 (1.5) 0.111 0 (0.0) 13 (1.6) 0.274
Cardiovascular 2 (1.2) 12 (1.4) 0.845 0 (0.0) 12 (1.5) 0.294
Chest pain 4 (2.3) 33 (3.7) 0.365 2 (2.7) 31 (3.8) 0.633
Palpitation 7 (4.1) 33 (3.7) 0.819 3 (4.1) 30 (3.7) 0.869
Dyspnea 3 (1.7) 30 (3.4) 0.514 3 (4.1) 27 (3.3) 0.882
Nausea/vomiting 5 (2.9) 51 (5.7) 0.129 3 (4.1) 48 (5.9) 0.516
Diarrhea 8 (4.7) 44 (4.9) 0.871 5 (6.8) 39 (4.8) 0.452
Abdominal pain 9 (5.2) 48 (5.4) 0.932 4 (5.4) 44 (5.4) 0.996
Neurological events 2 (1.2) 32 (3.6) 0.101 6 (8.1) 26 (3.2) 0.029*

*p <0.05; I-RMD: inflammatory RMD; NI-RMD: non-inflammatory RMD. 
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reporting adverse events, while the use of biologics 
was associated with lower odds.

As stated earlier, overall adverse events were 
reported at slightly higher rates by controls (81.3%) 
than by RMD patients (77.2%), mainly due to 
higher reportage of non-serious adverse events by 
controls. In previous studies, rates of post-COVID-
vaccine adverse events in RMD patients were similar 
to ours, ranging from 70.2% to 81%,10,13 but lower 
rates were observed in the European Coronavirus 
Vaccine (COVAX) registry (47%) and in the 
COVID-19 Global Rheumatology Alliance Vaccine 
Survey (37%).7,14 In a real-world digital cohort study 
including fully vaccinated healthy adults from the 
USA, 8947 of 11 140 (80.3%) reported adverse 
events.15 A study from the Netherlands reported that 
51% of patients and 52% of controls had at least one 
mild adverse event, while 21% of patients and 19% 
of controls reported moderate adverse events after 
the first COVID-19 vaccine dose.8 In our study, 
systemic symptoms such as localized pain (72.1%), 
fatigue (41.3%), myalgia (32.6%), headache, and 
fever (25.0%) were the most common adverse events 
similar to findings elsewhere.7,10,13

Overall, the current study’s findings support the 
safety of COVID-19 vaccines in Egyptian patients 
with RMD, and are reinforced by recommendation 
by the American College of Rheumatology to 
vaccinate RMD patients.15

In the current study, the frequency of post-
vaccine adverse events varied across RMD types and 
was higher in I-RMD patients. Regarding adverse 
events of special interest, neurological symptoms 

Table 4: Univariate analysis of factors associated 
with experiencing side effects of the vaccine 
among patients with inflammatory rheumatic and 
musculoskeletal diseases (I-RMD).

Variables OR (95% CI) p-value

Age, years 0.9 (0.9–1.0) 0.186
Sex, male 1.2 (0.8–1.8) 0.396
Disease duration 0.9 (0.9–0.9) 0.017*
Age of onset, years 0.9 (0.9–1.0) 0.791
I-RMD types

Arthritis Reference
CTDs 1.6 (1.0–2.6) 0.061
Vasculitis 1.9 (0.6–6.5) 0.303
Others 1.1 (0.1–10.3) 0.905

RMD medications
Methotrexate 0.8 (0.5–1.1) 0.138
Hydroxychloroquine 1.0 (0.7–1.4) 0.916
Sulfasalazine 1.3 (0.6–2.7) 0.489
Azathioprine 3.2 (1.8–5.8) < 0.001*
Leflunomide 0.9 (0.6–1.3) 0.481
Cyclophosphamide 0.6 (0.3–1.2) 0.138
Biologics 0.5 (0.3–0.7) < 0.001*
Steroids 1.4 (0.9–2.2) 0.156

Steroid dosage
< 10 mg/day Reference 0.262
≥ 10 mg/day 1.7 (0.7–4.2)

Other chronic conditions
Diabetes mellitus 1.6 (0.8–.0) 0.169
Hypertension 0.7 (0.5–1.1) 0.110
Obesity 0.8 (0.5–1.3) 0.385
Chest diseases 0.7 (0.3–1.3) 0.272
Cardiovascular 1.6 (0.5–4.6) 0.397
Thyroid dysfunction 0.8 (0.3–1.8) 0.542

Number of comorbidities
None Reference 0.135
One or more 0.7 (0.5, 1.0)

Prior COVID-19 infection
None Reference
Once 0.9 (0.6–1.3) 0.581
≥ 2 4.1 (1.9–9.0) < 0.001*

COVID-19 vaccine type
BBIBP-CorV-Sinopharm Reference
CoronaVac-Sinovac 0.8 (0.5–1.2) 0.312
BNT162b2 (Pfizer-
BioNTech)

1.6 (0.9–2.9) 0.133

mRNA-1273 (Moderna) 0.8 (0.2–2.5) 0.693
Gam-COVID-Vac 
(Sputnik V)

0.9 (0.2–4.3) 0.857

JNJ-78436735 ( Johnson & 
Johnson)

1.0 (0.3–3.1) 0.993

ChAdOx1 (Oxford 
AstraZeneca)

2.1 (1.2–3.7) 0.009*

Variables OR (95% CI) p-value

Treatment discontinued 
after vaccination

1.8 (1.2–3.0) 0.010*

Prior COVID-19 Severity
Managed at home Reference
Managed at hospital 2.0 (0.9–4.5) 0.089
Needed ICU 0.5 (0.2–1.5) 0.224
Post-vaccine flare required 
higher MRD medication 
dosage

4.6 (2.0–10.6) < 0.001*

*Significance; OR: odds ratio; CTD: connective tissue disease;  
MRD: multidrug resistance;  ICU: intensive care unit.

Table 4: Univariate analysis of factors associated 
with experiencing side effects of the vaccine 
among patients with inflammatory rheumatic and 
musculoskeletal diseases (I-RMD).
-continued
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were higher in NI-RMD (8.1%) compared with 
I-RMD (3.9%) patients. Machado et al,7 reported 
a similar adverse event profile in patients with 
I-RMDs and NI-RMDs in the COVAX registry. 
These variations are likely related to differences in 
the study populations, type of vaccine exposure, and 
diversity of adverse events collected. The frequencies 
of most adverse events in our patients were similar 
across RMD types; however, a larger proportion of 
the I-RMD patients reported injection site pain and 
general constitutional symptoms compared to NI-
RMD patients.

Common reasons for vaccination hesitancy 
center around fears of RD flare-ups, as reported in 
previous studies.16–18 Because some post-vaccination 
adverse events such as fatigue and arthralgia resemble 
symptoms of underlying RMD flare, we included 
only flares that required a medication change or an 
increased medication dose to enhance the specificity 
of the flare detection.

The risk of post-vaccine flare was 12.1% among 
our I-RMD patients. Flares requiring a change in 
treatment following COVID-19 vaccination were 
reported by 11% in a study of 1377 patients with 
systemic RDs receiving mRNA vaccines,19 and 15% 
in a study of > 1000 RD patients in New York,20 while 
another study observed much lower frequencies 
(4.9%).21 Prior studies in patients with RDs and 
SLE found that the occurrence of a flare six to 12 
months before COVID-19 vaccination made post-
vaccination flares more likely.19,22 In the present study, 
we lacked information about prior flare history. It is 
also possible that the natural history of the disease is 
more predictive of flare recurrence than COVID-19 
vaccination. Future long-term prospective studies are 
needed to determine predictors of disease flare after 
COVID-19 vaccination in patients with RMD.

In the current study, post-vaccine breakthrough 
infections occurred in 2.9% of the I-RMD group 
and 8.1% of the NI-RMD group. Such reinfections 
have been attributed to the greater infectivity of later 
strains of the SARS-CoV-2, particularly the Omicron 
and the Delta variants.23 A study in the Netherlands 
detected Omicron breakthrough infections in 23% of 
1882 patients with immune-mediated inflammatory 
diseases and 30% of controls.23 Most of them had 
received a COVID-19 vaccine dose less than three 
months before being reinfected. In another Dutch 
study, breakthrough Delta variant infections occurred 
in 5% of 2206 vaccinated patients with autoimmune 
inflammatory diseases.24 On the other hand, post-
vaccine breakthrough infections were significantly 
lower in the COVAX registry database (0.7% and 
1.1% of cases in the I-RMD and NI-RMD groups, 
respectively).7 In the current study, hospitalization 
after a breakthrough infection was required for 1.1% 
of 890 patients with RMD, which is comparable 
to results from the earlier mentioned Dutch study 
where 1% of 431 patients with immune-mediated 
diseases experienced breakthrough infections.24

Observational studies on patients using 
immunosuppressive regimens have yielded mixed 

Table 5: Multivariate analysis of factors associated 
with vaccine side effects among patients with 
inflammatory rheumatic and musculoskeletal 
diseases (I-RMD).

Variables OR 
(95%CI)

p-value

Age, years 1.0 (1.0–1.0) 0.929
Sex, male 1.2 (0.7–1.5) 0.680
Duration of the I-RMD 1.0 (0.9–1.0) 0.466
Arthritis Reference
CTDs 0.9 (0.5–1.6) 0.671
Vasculitis 1.8 (0.4–8.2) 0.404
Others 0.8 (0.9–7.3) 0.814
Azathioprine 2.6 (1.1–5.9) 0.024*
Biologics 0.5 (0.3– 0.8) 0.010*

Prior COVID-19 infection
None Reference
Once 0.1 (0.0–0.3) < 0.001*
≥ 2 0.3 (0.1–1.3) 0.094

COVID-19 vaccine type
BBIBP-CorV-Sinopharm Reference 0.303
CoronaVac-Sinovac 0.7 (0.4–1.3) 0.390
BNT162b2 (Pfizer-BioNTech) 1.4 (0.6–3.7) 0.826
mRNA-1273 (Moderna) 0.8 (0.1–7.7) -
Gam-COVID-Vac (Sputnik V) - 0.771
JNJ-78436735 ( Johnson & 
Johnson)

0.8 (0.2–3.4) 0.546

ChAdOx1 (Oxford 
AstraZeneca)

1.8 (0.6–2.3)

Treatment discontinued after 
COVID-19 vaccination

1.2 (0.8–3.8) 0.140

Prior COVID-19 severity and management
Managed at home Reference
Managed at hospital 2.4 (1.0–5.8) 0.040*
Needed ICU 0.7 (0.2–2.3) 0.565
Post-vaccine flare required 
higher MRD medication 
dosage

2.7 (1.0–7.2) 0.049*

*Significance; OR: odds ratio; CTD: connective tissue disease; ICU: intensive 
care unit; MRD: multidrug resistance.
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results. Some reports suggest an increased risk of 
COVID-19 and its complications for patients 
who take specific anti-rheumatic therapies, while 
others indicate the same or even a decreased risk 
compared with those not on such therapies.25–28,29 
The American College of Rheumatolog y  
recommended patients with controlled RMD to 
pause using methotrexate, JAK inhibitors, abatacept, 
mycophenolate mofetil, and rituximab after receiving 
COVID-19 vaccinations.15 Nearly a quarter (23.1%) 
of RMD patients in the current study temporarily 
discontinued their anti-rheumatic medications 
after vaccination. Similar behavior was reported 
by 28.9% of RMD patients who participated in 
the COVID-19 Global Rheumatology Alliance 
Vaccine Survey.14 In contrast, the European Alliance 
of Associations for Rheumatology did not advise 
temporarily stopping any of these medications 
(with the exception of rituximab) relative to when 
the vaccine against SARS-CoV-2 is administered.30 
Future studies are needed to establish an evidence 
base for temporarily holding specific anti-rheumatic 
therapies to balance vaccine efficacy with the risk of 
disease flare.

Our study has identified several characteristics 
as potential risk factors for adverse events following 
COVID-19 vaccination in patients with I-RMD. 
Biologic use was associated with a lower incidence 
of post-vaccine adverse events. Most previous 
studies suggest that patients with immune-mediated 
inflammatory diseases receiving biologic therapies 
may not be at additional risk for adverse events 
after COVID-19 vaccination.31–33 However, 
azathioprine use was independently associated 
with a higher incidence of post-vaccination adverse 
events. Including the type of I-RMD (arthritis, 
CTD, vasculitis, and others) in the multivariate 
analysis supports the conclusion that the associations 
between RMD drugs and COVID-19 adverse 
events depend on the specific drug and not the  
underlying I-RMD.

In the present study, the Oxford-AstraZeneca 
vaccine was the only one that showed a significant 
risk of adverse events in RMD patients. The choice 
of type of COVID-19 vaccine should be based on 
a risk-benefit analysis. In harmony, the Oxford-
AstraZeneca vaccine was associated with the risk 
of adverse events after COVID-19 vaccination8 as 
well as the risk of thrombotic events.34 There was no 
independent association between the demographic 

variables or comorbidities and the frequency of 
adverse events. Importantly, no causal conclusions 
regarding vaccination and the development of 
adverse events can be firmly drawn from this study.

Strengths of this study include the rapid 
dissemination of nationwide data reported by 
rheumatologists and internists through the Egyptian 
College of Rheumatology networks. Furthermore, 
defining a post-vaccination flare as one that required 
a change in treatment reduced the potential 
misclassification of outcomes, making it less likely 
to be confused with common vaccine side effects, 
such as fatigue, fever, and joint pain. However, 
our study has important limitations. Firstly, this 
data is physician-reported, leading to possible 
misestimations of adverse events. Secondly, the 
short time between vaccination and adverse events 
limits our ability to draw conclusions regarding the 
long-term safety profile of COVID-19 vaccines. 
Moreover, the control group was significantly 
smaller than the RMD group. Finally, the cross-
sectional design prevented us from establishing a 
causal relationship between the COVID-19 vaccine 
and adverse events.

C O N C LU S I O N
Our findings showed that the rate and type of adverse 
events were comparable between RMD and healthy 
subjects, thus providing overall confidence in the 
COVID-19 vaccine’s safety in people with RMDs. 
Interestingly, azathioprine use, prior COVID-19 
infection, and hospitalization are the most important 
risk factors associated with adverse events of I-RMD 
following COVID-19 vaccination. Future studies 
should address the importance of continued long-
term evaluation of the risks and benefits of specific 
medications in patients with RMDs during the 
COVID-19 vaccine.
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Supplementary Table 1: Frequency of adverse events post COVID-19 vaccine among patients with 
inflammatory rheumatic disease (I-RMD) stratified by the types of rheumatic flareup reported.

Adverse eevents Inflammatory 
arthritis

Connective 
tissue diseases

Vasculitis Other I-RMD p-value

Any adverse event 500 (77.8) 123 (84.8) 20 (87.0) 4 (80.0) 0.217
Injection site pain 384 (59.7) 104 (71.7) 15 (65.2) 4 (80.0) 0.045
Dizziness 90 (14.0) 33 (22.8) 3 (13.0) 1 (20.0) 0.069
Fatigue 279 (43.4) 86 (59.3) 11 (47.8) 2 (40.0) 0.007*
Fever 169 (26.3) 67 (46.2) 7 (30.4) 3 (60.0) < 0.001*
Chills 61 (9.5) 34 (23.5) 0 (0.0) 0 (0.0) < 0.001*
Sleepiness 46 (7.2) 17 (11.7) 1 (4.4) 0 (0.0) 0.237
Headache 191 (29.7) 63 (43.5) 2 (8.7) 1 (20.0) 0.001*
Myalgia 252 (39.2) 65 (44.8) 6 (26.1) 0 (0.0) 0.081
Arthralgia 185 (28.8) 44 (30.3) 3 (13.0) 1 (20.0) 0.371
Arthritis 51 (7.9) 12 (8.3) 0 (0.0) 1 (20.0) 0.388
Low back pain 34 (5.3) 7 (4.8) 1 (4.4) 0 (0.0) 0.949
Allergic reaction 12 (1.9) 2 (1.4) 0 (0.0) 0 (0.0) 0.880
Anaphylaxis 3 (0.50) 2 (1.4) 0 (0.0) 0 (0.0) 0.616
Rash 8 (1.2) 5 (3.5) 0 (0.0) 0 (0.0) 0.247
Cardiovascular 10 (1.6) 2 (1.4) 0 (0.0) 0 (0.0) 0.928
Chest pain 24 (3.7) 6 (4.1) 1 (4.4) 9 (0.0) 0.966
Palpitation 23 (3.6) 4 (2.8) 2 (8.7) 1 (20.0) 0.124
Dyspnea 20 (3.1) 5 (4.0) 1 (4.4) 0 (0.0) 0.550
Nausea/vomiting 35 (5.5) 12 (8.3) 9 (0.0) 1 (20.0) 0.176
Diarrhea 27 (4.2) 11 (7.6) 0 (0.0) 1 (20.0) 0.083
Abdominal pain 29 (4.5) 14 (9.7) 0 (0.0) 1 (20.0) 0.023
Neurological 17 (2.6) 9 (6.2) 0 (0.0) 0 (0.0) 0.121

*Significance.
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