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Abstract
This study aimed to assess COVID-19 vaccination-related AEs in patients with rheumatoid arthritis (RA), in the COVID-
19 Vaccination in Autoimmune Diseases (COVAD)-2 study. An online international cross-sectional survey captured self-
reported data on COVID-19 vaccination-related adverse events (AEs) in people with RA, autoimmune diseases (AIDs; 
rheumatic [r] and non-rheumatic [nr]) and healthy controls (HCs). The survey was circulated by the COVAD study group, 
comprising 157 collaborators across 106 countries, from February to June 2022. Delayed AEs among RA were compared 
with other rAIDs, nrAIDs and HCs using multivariable binary regression. A total of 7203 participants were included (1423 
[19.7%] RA, 2620 [36.4%] rAIDs, 426 [5.9%] nrAIDs, 2734 [38%] HCs), with 75% female. Compared to HCs, individuals 
with RA reported higher overall major AEs [OR 1.3 (1.0–1.7)], and an increased number of several minor AEs. Compared 
to nrAIDs, people with RA had several increased reported minor AEs including myalgia and joint pain. People with active 
RA had increased major AEs [OR 1.8 (1.1–3.0)] and hospitalisation [OR 4.1 (1.3 – 13.3)] compared to inactive RA. RA 
patients without autoimmune comorbidities had significantly fewer major and minor AEs than those with other rAIDs. A 
decreased incidence of hospitalisation was seen in patients taking methotrexate or TNF inhibitors compared to patients not 
taking these medications. COVID-19 vaccination is associated with minimal to no risks of delayed AEs in patients with RA 
compared to HCs, and fewer compared to other rAIDs. Active RA and presence of co-existing rAIDs were associated with 
an increased risk of delayed AEs.
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Introduction

Vaccination against coronavirus disease 2019 (COVID-19) 
has been proven safe in the healthy population [1]. This has 
led to a significant decrease in the morbidity and mortality 
associated with COVID-19. However, certain at-risk popu-
lations, such as those with immune-mediated inflammatory 

diseases (IMIDs) and/or immunocompromised individuals, 
have been deliberately excluded from vaccine trials. In addi-
tion, vaccine hesitancy remains among people with IMIDs, 
due to reasons including fear of flares and side-effects on a 
background of chronic disease [2]. The same group also has 
the highest risk of complications arising from COVID-19 
[3]. Short-term safety data for COVID-19 vaccination are 
reassuring in both healthy and high-risk groups, including 
those with IMIDs [4–8].

Data on delayed adverse events (AEs) occurring greater 
than seven days post-vaccination, are lacking, especially in 
people with autoimmune diseases and immunocompromised 
patients [9]. Our recent results from the COVID-19 Vac-
cination in Autoimmune Diseases (COVAD) study, within 
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the idiopathic inflammatory myositis (IIM) cohort, demon-
strated reassuring data in this regard, with a low incidence 
of delayed AEs [10].

People with rheumatoid arthritis (RA) are at the highest 
risk of adverse outcomes, including hospitalisation, inten-
sive care unit admission and mortality, following infection 
with COVID-19 [11, 12]. Previous results from the COVAD 
study have demonstrated reassuring data for AEs occur-
ring within seven days of vaccination in individuals with 
RA, with AE profiles comparable to healthy controls (HC). 
However, the lack of information on delayed AEs follow-
ing COVID-19 vaccination could perpetuate vaccine hesi-
tancy in this high-risk group. RA remains the most com-
monly diagnosed autoimmune rheumatic disease, with many 
patients on high levels of immunosuppression. On average, 
people with RA have two or more comorbidities, putting 
them at increased risk of infections and emphasising the 
need for effective vaccines in this population. These aspects 
increase the urgency to understand the response to vaccina-
tion, including delayed AEs, in this high-risk group.

In this study, we aimed to assess COVID-19 vaccination-
related AEs in people with RA, rheumatic autoimmune dis-
eases (rAIDs), and non-rheumatic AIDs (nrAIDs) and HC, 
occurring at greater than seven days post-vaccination in the 
second COVAD (COVAD-2) study.

Methods

Study design

This study was undertaken as part of the COVAD-2 study, 
an ongoing international cross-sectional, multi-centre patient 
self-reported online survey [9]. This survey follows from the 
first COVAD survey, of similar format, circulated in 2021, 
which looked at short-term vaccination-related adverse 
events. This survey collected meaningful data on the safety 
and tolerability of the COVID-19 vaccines in patients with 
IMIDs as well as healthy individuals, through a series of 36 
questions. Together with patient partners and experts in mul-
tiple fields including rheumatology, neurology and immunol-
ogy, COVAD-2 was built and widely disseminated. Informed 
consent from the participants was obtained electronically via 
an initial question (requesting consent) in the online survey 
following the opportunity to review an information cover 
letter. Incentives were not offered to complete the survey. 
Ethics approval was obtained from the Sanjay Gandhi Post-
graduate Institute of Medical Sciences (SGPGIMS) eth-
ics committee (IEC Code: 2021-143-IP-EXP-39) and the 
Checklist for Reporting results of the Internet E-Surveys was 
adhered to in the reporting of results [13].

This survey adhered to the latest recommendations for 
survey drafting and reporting.

Patient involvement

Patients were involved in the study design of COVAD, 
including the development of the online questionnaire.

Data collection

A validated questionnaire was hosted on an online plat-
form (www. surve ymonk ey. com), following pilot testing, 
vetting and revision by an international team of experts, 
and was translated into 18 languages. The survey was cir-
culated extensively by the COVAD study group compris-
ing 157 collaborators across 106 countries in their clinics, 
patient support groups, and social media platforms from 
February to June 2022. The full survey has previously 
been published [9].

Data collected included patient demographics, comor-
bidities, IMID diagnosis (both rAIDs and nrAIDs), treat-
ment details, current symptom status, COVID-19 infection 
history, course, and outcomes (including hospitalization 
and need for oxygen therapy), COVID-19 vaccination 
details, short-term (< 7 days) and delayed-onset (> 7 days) 
post-vaccination AEs (based on the Centers for Disease 
Control and Prevention [CDC] criteria), and patient-
reported outcomes according to the Patient Reported 
Outcomes Measurement Information System (PROMIS) 
[14]. rAIDs included connective tissue diseases, inflam-
matory myopathies and inflammatory arthritis. nrAIDs 
included inflammatory bowel disease, multiple sclerosis 
etc. Individuals over the age of 18 years, were included in 
this study. The methods have been previously described 
in detail [9].

Data extraction

Data extraction was completed on 10th July 2022, with 
responses included only from participants who had com-
pleted the survey in full and had received at least one dose 
of any COVID-19 vaccine at the time of completing the 
survey. Relevant variables were extracted, including self-
reported post-vaccination AEs for > 7 days, demographics, 
clinical characteristics and COVID-19 infection history.

Active and inactive disease

Participants were able to self-report their disease activity 
as “inactive/ remission,” “active and improving,” “active 
but stable,” “active and worsening,” “I am not sure,” or 
“other”. Self-reported disease status was additionally 

http://www.surveymonkey.com
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verified using information collected on symptomology 
and treatment regimens prior to vaccination.

Adverse events post‑vaccination

Delayed onset AEs were defined as those occurring > 7 days 
post-vaccination. They were categorised into minor AEs, 
major AEs requiring medical attention (without hospitalisa-
tion) and major AEs requiring hospitalisation [15]. An open-
ended question was asked to enable participants to report 
additional AEs.

Statistical analysis

Descriptive statistics were presented as median (interquar-
tile ranges; IQR). Individuals with RA were excluded from 
the rAIDs group, and compared for post-vaccination AEs 
between active and inactive diseases, as per the definition 
above. People with RA were compared with other rAIDs, 
nrAIDs and HCs. Individuals with RA and autoimmune 
comorbidities were compared with those without comor-
bidities. Autoimmune comorbidities included other rAIDs 
and nrAIDs. χ2 and Mann–Whitney-U tests were used for 
comparisons between groups for categorical and continuous 
variables, respectively. Variables that differed across RA, 
other rAIDs, nrAIDs and HCs in the univariate analysis were 
included in multivariable binary logistic regression analy-
sis with adjustment for covariates defined a priori- age, sex 
and ethnicity. The determinants were: the vaccine subtypes, 
type of immunosuppression, activity of RA, and comorbid-
ity (rAID/nrAID). Stepwise forward regression methodol-
ogy, guided by both clinical and statistical relevance, was 
used to identify the most robust regression models. In the 
multivariable models, statistical significance was set at two-
sided P < 0.05. Results were reported as odds ratios (OR) 
with 95% confidence intervals (CI). Statistical analyses were 
performed using SPSS version 26 (IBM Corp., Armonk, 
NY, USA).

Results

Baseline characteristics

A total of 17,612 respondents undertook the survey, of 
whom 7203 with complete responses were included in the 
analysis. The included participants had a median age of 
44 years (34–56), with 75% female and 42.2% Caucasian 
(Supplementary Table 1). The study cohort comprised 1423 
(19.7%) people with RA, 2620 (36.4%) with rAIDs, 426 
(5.9%) with nrAIDs and 2734 (38%) HCs. People with RA 
were older [median age of 51 (40–62)] whereas individuals 

with rAIDs had 48 (37–59); nrAIDs had 43 (34–53); and 
HC had 38 (30–49)].

Post‑COVID‑19 vaccination‑associated AEs in people 
with RA, compared to other rAIDs, nrAIDs and HCs

Overall, when compared to HCs, people with RA reported 
major AEs more frequently in the multivariable analy-
ses [OR 1.3 (1.0–1.7)], especially throat closure [OR 2.9 
(1.1–7.3)]. Several minor AEs were also reported more fre-
quently in the RA group, including swelling of the extremi-
ties [OR 3.7 (1.8–7.7)] and bleeding or bruising [OR 3.2 
(1.2–8.5)] (Table 1). People with RA reported episodes of 
fever less frequently than HCs [OR 0.7 (0.5–1.0)].

Compared to rAIDs, people with RA reported rash [OR 
0.6 (0.4–1.0)] less frequently; however, all other major and 
minor AEs were comparable in the multivariable binary 
logistic regression model (Table 2).

Compared to nrAIDs, people with RA more frequently 
reported injection site pain [OR 1.7 (1.0–2.6)], myalgia [OR 
1.9 (1.1–3.4)], body ache [OR 2.2 (1.3–3.7)], joint pain [OR 
2.7 (1.5–4.8)], fever [OR 1.8 (1.0–3.3)] and swelling of the 
extremities [OR 4.9 (1.1–21.4)]. No significant difference 
was found in the frequency of reporting major AEs between 
people with RA and nrAIDs.

Post‑COVID‑19 vaccination‑associated 
AEs across vaccine subtypes and by type 
of immunosuppression

Among people with RA, 69.2% (n = 986) received the 
BNT162b2 (Pfizer) vaccine, 36.3% (n = 517) received 
ChadOx1 nCOV-19 (Oxford/ AstraZeneca), 17.8% (n = 254) 
received mRNA-1273 (Moderna) and 7.9% (n = 112) 
received Sinovac-CoronaVac. Of note, some patients had 
received more than one dose of more than one type at the 
time of completing the survey, accounting for these data. 
ChadOx1 nCOV-19 (Oxford/ AstraZeneca) led to a signifi-
cantly increased frequency of reported minor AEs in the RA 
group [OR 1.9 (1.4–2.6)], compared to other vaccines (Sup-
plementary Table 2). Moderna vaccination was associated 
with an increased frequency of reported hospitalisation in 
people with RA [β 2.4 (1.3–4.3)].

In the multivariable binary logistic regression, people 
with RA who received ChadOx1 nCOV-19 (Oxford/ Astra-
Zeneca) had a significantly higher frequency of reporting 
several minor AEs compared to all other vaccines, includ-
ing pins and needles in hands and feet [OR 3.0 (1.3–6.9)], 
bleeding or bruising [OR 5.2 (1.4–19.5)] (Supplementary 
Table 2).

A decreased frequency of reporting of hospitalisation was 
seen in patients taking methotrexate [OR 0.5 (0.3–0.9)] or 
TNF inhibitors [OR 0.1 (0.02–0.9)] compared to patients 
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not taking these medications. Major AEs were also less fre-
quently reported in patients taking methotrexate, compared 
to those not taking methotrexate [OR 0.7 (0.5–1.0)]. People 
with RA taking leflunomide had an increased frequency of 
reporting swelling in the extremities compared to patients 
not taking leflunomide [OR 3.0 (1.1–7.7)].

Post‑COVID‑19 vaccination‑associated AEs in people 
with active and inactive RA

People with active RA had an increased frequency of report-
ing major AEs [OR 1.8 (1.1–3.0)] and hospitalisation [OR 

4.1 (1.3–13.3)], compared to inactive RA. Of note, people 
with active RA less frequently reported palpitations [OR 
0.4 (0.2–1.0)] and [OR 0.3 (0.1–0.9)] hypertension > 7 days 
post-vaccination, compared to those with inactive disease.

Post‑COVID‑19 vaccination‑associated AEs in people 
with only RA, RA and rAID comorbidity and RA 
with nrAID comorbidity

Individuals with RA alone reported major and minor 
AEs less frequently compared to those with other rAIDs, 
across almost all domains (Table 2). Compared to people 

Table 1  Effects of COVID-19 vaccination in patients with rheumatoid arthritis (RA) vs healthy controls (HCs)

Outcomes which are significant are highlighted in bold
Factors included as covariates in multivariable binary logistic regression analysis included age, sex, ethnicity

RA HCs Univariable Multivariable

N
1423

%
100

N
2734

%
100

OR (95% CI) P value OR (95% CI) P value

Minor ADEs 211 14.8 456 16.7 0.122 0.499
Injection site (arm) pain and soreness 124 8.7 305 11.2 0.8 (0.6–0.9) 0.014 0.065
 Myalgia 91 6.4 164 6.0 0.615
 Body ache 111 7.8 176 6.4 0.101 0.354
 Joint pain 113 7.9 120 4.4 1.9 (1.4–2.4)  < 0.001 1.8 (1.3–2.5)  < 0.001
 Fever 79 5.6 205 7.5 0.7 (0.6–0.9) 0.018 0.7 (0.5–1.0) 0.048
 Chills 63 4.4 127 4.6 0.748
 Cough 24 1.7 34 1.2 0.249
 Difficulty in breathing or Shortness of breath 26 1.8 33 1.2 0.109 0.184
 Nausea/vomiting 34 2.4 36 1.3 1.8 (1.1–2.9) 0.011 0.170
 Headache 91 6.4 142 5.2 0.111 0.321
 Rash 25 1.8 21 0.8 2.3 (1.3–4.1) 0.004 2.3 (1.1–4.5) 0.022

Fatigue 111 7.8 136 5.0 1.6 (1.2–2.1)  < 0.001 1.5 (1.1–2.0) 0.018
 Diarrhoea 25 1.8 33 1.2 0.152 0.574
 Abdominal pain 20 1.4 16 0.6 2.4 (1.3–4.7) 0.007 2.6 (1.2–5.7) 0.018
 High pulse rate or palpitations 26 1.8 45 1.6 0.670
 Rise in blood pressure 16 1.1 19 0.7 0.151 0.370
 Fainting 2 0.1 9 0.3 0.261
 Dizziness 45 3.2 51 1.9 1.7 (1.1–2.6) 0.008 1.7 (1.0–2.7) 0.040
 Chest pain 23 1.6 29 1.1 0.127 0.223
 Swelling in the extremities 24 1.7 17 0.6 2.7 (1.5–5.1) 0.001 3.7 (1.8–7.7)  < 0.001
 Weakness and tingling in the feet and legs 32 2.2 49 1.8 0.313
 Pricking or pins and needles in the hands and feet 25 1.8 28 1.0 1.7 (1.0–3.0) 0.046 0.232
 Visual disturbances (loss of vision, blurring of vision, etc.) 18 1.3 21 0.8 0.115 2.4 (1.1–5.0) 0.022
 Bleeding/bruising on the body 13 0.9 9 0.3 2.8 (1.2–6.5) 0.014 3.2 (1.2–8.5) 0.024
 Petechial rash 6 0.4 5 0.2 0.155 0.254

Major ADEs 159 11.2 224 8.2 1.4 (1.1–1.7) 0.002 1.3 (1.0–1.7) 0.046
 Anaphylaxis 9 0.6 19 0.7 0.815
 Marked difficulty in breathing 22 1.5 42 1.5 0.982
 Throat closure 12 0.8 13 0.5 0.146 2.9 (1.1–7.3) 0.029
 Severe rashes 17 1.2 29 1.1 0.696

Hospitalisation 52 3.7 57 2.1 1.8 (1.2–2.6) 0.003 0.592
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with RA and nrAID comorbidities, people with RA alone 
reported throat closure [OR 0.1 (0.02–0.9)] less frequently, 
whereas no significant difference was found between the 
two groups for all minor AEs and all other major AEs.

People with RA and mental health diagnoses had 
increased reported chills [OR 1.8 (1.1–3.0)] and chest pain 
[OR 2.5 (1.1–6.0)] than those with no reported mental 
health disorders (Supplementary Table 3). No significant 
difference was found between the two groups regarding 
major AEs. Mental health disorders included anxiety, 

bipolar disorder, depression, eating disorders, insomnia, 
schizophrenia and substance use disorders.

Discussion

This study provides insights into delayed AEs at greater 
than seven days after the administration of the COVID-19 
vaccination in people with RA. This is the first study to 
assess delayed AEs associated with COVID-19 vaccination 

Table 2  Effects of COVID-19 vaccination in patients with rheumatoid arthritis (RA) and no autoimmune comorbidities vs RA with rheumatic 
autoimmune disease (rAIDs)

Outcomes which are significant are highlighted in bold
Factors included as covariates in multivariable binary logistic regression analysis included age, sex, ethnicity

RA without 
AIDs

RA + rAID Univariable Multivariable

N (965) 100% N (334) 100% OR (95% CI) P value OR (95% CI) P value

Minor ADEs 126 13.1 69 20.7 0.6 (0.4–0.8) 0.001 0.6 (0.4–0.8) 0.001
Injection site (arm) pain and soreness 71 7.4 41 12.3 0.6 (0.4–0.9) 0.006 0.6 (0.4–0.8) 0.005
 Myalgia 53 5.5 28 8.4 - 0.060 0.079
 Body ache 65 6.7 39 11.7 0.5 (0.4–0.8) 0.004 0.5 (0.4–0.8) 0.006
 J oint pain 66 6.8 37 11.1 0.6 (0.4–0.9) 0.013 0.6 (0.4–0.9) 0.017
 Fever 46 4.8 27 8.1 0.6 (0.4–0.9) 0.023 0.6 (0.4–1.0) 0.043
 Chills 34 3.5 23 6.9 0.5 (0.3–0.9) 0.010 0.5 (0.3–0.8) 0.010
 Cough 10 1.0 12 3.6 0.3 (0.1–0.7) 0.002 0.3 (0.1–0.7) 0.004
 Difficulty in breathing or Shortness of breath 12 1.2 10 3.0 0.4 (0.2–1.0) 0.033 0.089
 Nausea/vomiting 18 1.9 13 3.9 0.5 90.2–1.0) 0.036 0.5 (0.2–1.0) 0.039
 Headache 47 4.9 37 11.1 0.4 (0.3–0.6)  < 0.001 0.4 (0.3–0.7)  < 0.001
 Rash 13 1.3 11 3.3 0.4 (0.2–0.9) 0.023 0.4 (0.2–0.9) 0.021
 Fatigue 54 5.6 47 14.1 0.4 (0.2–0.5)  < 0.001 0.4 (0.2–0.6)  < 0.001
 Diarrhoea 13 1.3 11 3.3 0.4 (0.2–0.9) 0.023 0.4 (0.2–0.9) 0.029
 Abdominal pain 8 0.8 9 2.7 0.3 (0.1–0.8) 0.010 0.3 (0.1–0.8) 0.017
 High pulse rate or palpitations 12 1.2 11 3.3 0.4 (0.2–0.8) 0.014 0.4 (0.2–1.0) 0.041
 Rise in blood pressure 9 0.9 6 1.8 – 0.203
 Fainting 1 0.1 1 0.3 – 0.432
 Dizziness 25 2.6 17 5.1 0.5 (0.3–0.9) 0.026 0.053
 Chest pain 8 0.8 11 3.3 0.2 (0.1–0.6) 0.001 0.3 (0.1–0.7) 0.005
 Swelling in the extremities 13 1.3 9 2.7 - 0.100 0.133
 Weakness and tingling in the feet and legs 18 1.9 13 3.9 0.5 (0.2–1.0) 0.036 0.099
 Pricking or pins and needles in the hands and feet 16 1.7 8 2.4 – 0.389
 Visual disturbances (loss of vision, blurring of vision, 

etc.)
7 0.7 10 3.0 0.2 (0.1–0.6) 0.002 0.3 (0.1–0.7) 0.008

 Bleeding/bruising on the body 7 0.7 5 1.5 – 0.204
 Petechial rash 2 0.2 4 1.2 0.2 (0.03–0.9) 0.021 0.2 (0.03–0.9) 0.034

Major ADEs 96 9.9 48 14.4 0,7 (0.5–1.0) 0.026 0.7 (0.5–1.0) 0.032
 Anaphylaxis 2 0.2 6 1.8 0.1 (0.02–0.6) 0.001 0.1 (0.02–0.6) 0.009
 Marked difficulty in breathing 8 0.8 9 2.7 0.3 (0.1–0.8) 0.010 0.3 (0.1–0.8) 0.015
 Throat closure 3 0.3 7 2.1 0.1 (0.03–0.6) 0.001 0.1 (0.03–0.6) 0.005
 Severe rashes 8 0.8 9 2.7 0.3 (0.1–0.8) 0.010 0.3 (0.1–0.8) 0.012

Hospitalisation 32 3.3 16 4.8 – 0.219
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in this patient cohort. This is also the first study to com-
pare people with RA with those with other autoimmune 
diseases and HCs. While our study demonstrated that 
active RA and comorbid rAIDs increased the likelihood 
of AEs, and an overall greater incidence of minor AEs 
compared to HCs, the data is reassuring, with minimal to 
no risks of delayed AEs in this cohort, comparable to those 
with other rAIDs.

These findings are consistent with those of other stud-
ies on AEs following COVID-19 vaccination in people 
with rAIDs, although few have examined delayed AEs. In 
our study, 22.6% of people with RA reported AEs at > 7 
days post-vaccination. Results from the EULAR Corona-
virus Vaccine (COVAX) study, where AEs were reported 
by clinicians, found one third of patients experienced AEs, 
although these were at < 7 days post-vaccination [16]. How-
ever, delayed AEs have been studied in people with IIM 
within the COVAD-2 cohort, demonstrating a similar safety 
profile with low overall risk of both minor and major AEs 
at > 7 days and rare episodes of hospitalisations [10].

An important point to consider is the similarity between 
minor AEs and symptoms associated with active RA, par-
ticularly given the self-reported nature of the data. A perti-
nent example is the higher incidence of joint pain, fatigue 
and swelling of the extremities in people with RA com-
pared with HCs. Swelling of extremities was significantly 
higher in the RA population than HCs and nrAIDs—this 
may have been interpreted by certain patients as joint swell-
ing, especially when translated across languages. However, 
it is important to note that studies to date have found no 
association between COVID-19 vaccination and RA flares, 
similar to work on previous vaccinations [17, 18]. It is reas-
suring that people with RA had similar reported incidence 
of major AEs compared to rAIDs and nrAIDs, with only a 
slightly increased number reported compared to HCs. How-
ever, major AEs were more likely to be reported in people 
with active RA than in those with inactive RA, which may 
be associated with a greater degree of inflammation and a 
clinically vulnerable state.

A significantly greater number of minor AEs were 
reported in people with RA receiving the ChadOx1 nCOV-
19 (Oxford/ AstraZeneca) vaccination, similar to our find-
ings in the IIM cohort, when studying delayed AEs [10]. In 
contrast, in our previous study investigating short-term AEs 
in people with RA, recipients of the mRNA-1273 (Moderna) 
vaccine had higher frequencies of vaccine-related AEs [6]. 
However, in the present study, recipients of the Moderna 
vaccine had significantly higher rates of hospitalisation than 
recipients of all other vaccinations.

There was a decreased frequency of hospitalisation in 
patients taking methotrexate and/or TNF inhibitors com-
pared to those patients not taking these medications. Major 
AEs were also less frequent in patients taking methotrexate 

than those taking all other included DMARDs. It should be 
noted that, depending on local and international guidance 
at the time of vaccine administration, patients with IMIDs, 
including RA, were advised to withhold their drug up to 
2–4 weeks before and/or after vaccination, particularly true 
of methotrexate and anti-TNF medications [19–21]. How-
ever, it is not possible to know, from these self-reported data, 
whether or not patients had held their DMARD at the time 
of vaccination. Vaccination was advised, where possible, 
prior to starting a new immunomodulatory therapy. These 
guidelines aimed primarily to boost the immune response 
resulting from vaccination, as demonstrated for methotrexate 
in a randomised, open-label superiority trial [22]. However, 
there is a paucity of data regarding stopping these drugs 
peri-vaccination, and if this may influence subsequent early 
and delayed AEs, and is certainly something that needs to be 
taken into consideration, especially given the self-reported 
nature of these data.

Our study had some limitations. Data were entirely self-
reported by patients, without verification of medical records 
or by healthcare practitioners. The fact that the survey was 
internet-based may have led to selection bias, potentially 
excluding people in regions with poor internet connectiv-
ity, lower socioeconomic status, and those with impaired 
use or access to technologies. Patients were not explicitly 
questioned about flares of RA following vaccination at > 7 
days, but on symptoms that may have overlapped with this, 
making it difficult to deduce if reported symptoms were sec-
ondary to vaccination, flare, or both. However, it should be 
noted that flares of RA following vaccination and humoral 
responses have been documented elsewhere, and were not 
within the scope of this study. Furthermore, the large number 
of patients taken from a global sample, comprising patients 
with early and established RA and active and inactive dis-
ease, represents an important strength. Self-reported data 
also champions the patients’ voice and removes potential 
biases introduced through data collection by a health pro-
fessional, especially regarding subjective symptoms such as 
pain, and when discussing potentially sensitive topics such 
as mental health disorders.

Future directions from this study include further explora-
tion on the intersection of autoimmunity potentially asso-
ciated with vaccination and self-reported symptoms which 
were already present due to impending flare. Indeed, one 
piece of work arising from the COVAD-2 study suggested 
that the group most likely to flare after vaccination was 
those who were already experiencing mild rash and arthri-
tis or muscle weakness [23]. Another potential future study 
would be identification of the group reporting symptoms 
in the presence of autoimmune multimorbidity, arising out 
of heightened perception to pain and fatigue, and may not 
necessarily be non-inflammatory.
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In conclusion, our findings in this international cohort of 
people with RA, compared with HCs and individuals with 
other rAIDs and nrAIDs, are reassuring in terms of COVID-
19 vaccination in this patient population, with regard to the 
onset of AEs > 7 days post-vaccination. While certain AEs 
were more frequently reported in individuals with RA com-
pared to HCs, these were minor in most cases. Our findings 
are expected to encourage vaccination in this high-risk group 
of patients, especially given the overall reassuring data in 
people taking various forms of immunosuppression and 
those with both active and inactive diseases. The detailed 
observations in these patient-self-reported data have the 
potential to contribute to future vaccination guidance as the 
pandemic enters a new phase, identifying subgroups of indi-
viduals who may require special considerations or monitor-
ing. Above all, we hope that the findings of this study will 
help to overcome vaccine hesitancy and, ultimately, adverse 
outcomes of COVID-19.
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