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digital platforms has had an adverse impact on diversity 
and participation from under-represented groups due 
to variable technology proficiency, access to technology, 
ability to advertise events, and a lower representation 
from older age groups. Newer groups, such as those in 
UCLH and Oxford, have been set up on virtual platforms 
from the outset due to the pandemic. A benefit of this 
is increased participation from busy individuals due to 
the removal of travel time. However, the use of virtual 
platforms limits the ability of patient partners to get to 
know each other in an informal manner (mitigated by 
small-group breakout discussions by UCLH) and restricts 
participation from people who do not have easy access 
to the internet. It is likely that future patient and public 
involvement events will return to having an in-person 
element, either as entirely face-to-face events or a hybrid 
format. The advantages of virtual meetings will not be 
overlooked and will be useful for planning meetings 
and also reaching the younger demographics, such as 
adolescent and young adult patients. 

Patient involvement in rheumatology research is 
vital due to its benefits to researchers, clinicians, and 
patients, and should be carried out in a structured 
manner. Unprecedented challenges such as the COVID-19 
pandemic have resulted in a transformation with regard 
to the conduct of patient and public involvement 
activities and priority setting partnerships. Adapting 
virtual platforms has revolutionised patient and public 
involvement activities during COVID-19, but we should 
be mindful that our efforts remain inclusive, with patient 
representation from a range of demographics to ensure 
that the research focus represents the wider community, 
while continuing to apply innovative thinking to ways to 
develop dynamic, impactful collaborations with patients. 
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Existing literature suggests that patients with auto
immune diseases might be at increased risk of 
developing severe COVID-19,1 which emphasises the 

importance of vaccination against SARS-CoV-2 for 
this patient group. However, vaccine hesitancy has 
increased during the past two decades,2 and might have 
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been reinforced by the unavoidable rapid development 
and approval of multiple COVID-19 vaccines and 
communication about rare adverse events of thrombosis 
in women aged younger than 50 years.3 Hesitancy is 
likely to have increased in patients with autoimmune 
diseases, since these patients were mostly excluded 
from COVID-19 vaccine trials. We have previously shown 
that more than a third of patients with autoimmune 
diseases remain hesitant about COVID-19 vaccination, 
with concerns about adverse events and paucity of long-
term research identified as the most important reasons.4 
At present, data on the safety of COVID-19 vaccines 
in patients with autoimmune diseases remain scarce, 
and studies comparing the consequences of different 
vaccine types between patients and healthy controls are 
not available. Thus, international COVID-19 vaccination 
guidelines for patients with autoimmune diseases are 
based only on expert opinion.5 It is therefore relevant 
and timely to compare tolerability of different COVID-19 
vaccine types between patients with autoimmune 
diseases and healthy controls, and to assess the effect of 
COVID-19 vaccination on underlying disease activity.

In this Comment, we describe the results of a 
questionnaire that assessed adverse events following 
COVID-19 vaccinations in patients with autoimmune 
diseases and healthy controls. The questionnaire was 
sent to patients with systemic autoimmune diseases 
who were enrolled in two ongoing prospective cohort 
studies (Netherlands Trial Register, trial ID NL8513 
and NCT04498286). Between April 26, 2020 and 
March 1, 2021, all adult patients with systemic auto
immune diseases from the Amsterdam Rheumatology 
& Immunology Center (Amsterdam, Netherlands), 
and all adult patients with multiple sclerosis from the 
Amsterdam Multiple Sclerosis Center of Amsterdam 
UMC (Amsterdam, Netherlands) were invited to 
participate. Patients enrolled in the first study were 
asked (but not obliged) to recruit their own healthy 
control participant who was of the same sex and of 
comparable age (age difference <5 years). Data were 
collected via online questionnaries distributed via email. 
Information on demographic data and medication use 
were collected at baseline, and data on adverse events of 
COVID-19 vaccinations were collected between April 14 
and April 30, 2021. 

Participants were asked whether they had received 
a COVID-19 vaccination. Vaccinated participants were 

asked to report whether they experienced any local or 
systemic adverse events in the first 7 days following 
vaccination, and if so, to report on the severity and 
duration of the adverse events. Mild adverse events 
were defined as unpleasant reactions that did not limit 
daily activities, moderate adverse events as those that 
limited daily activities, and severe adverse events as 
those that required medical attention. Serious adverse 
events were defined as reactions that resulted in hospital 
admission. Systemic adverse events included fever, 
chills and shiver, general malaise, nausea, diarrhoea, 
myalgia, arthralgia, headache, and fatigue. Patients with 
rheumatic diseases and healthy controls were asked 
whether they experienced an increased number of joint 
complaints in the first 2 months after vaccination. All 
patients with autoimmune diseases were asked whether 
they experienced a change in their autoimmune disease 
up to 2 months after vaccination. Additional questions 
were included to assess whether vaccination would lead 
to an improved sense of security or quality of life among 
patients and controls. 

All participants who completed the questionnaire at 
least 4 days after their first COVID-19 vaccination were 
included in the analyses. We used multivariable logistic 
regression analyses to compare the occurrence of any 
adverse event, systemic adverse events, and moderate-
to-severe adverse events between patients and controls. 
Effect modification was investigated for age (stratified to 
participants aged ≤55 years vs >55 years), sex, and vaccine 
type. A threshold of p<0·05 was used for interaction 
terms to identify effect modifiers. Additionally, we 
did exploratory analyses to compare adverse events 
between vaccine types, male and female participants, 
and participants older and younger than 55 years without 
correction for multiple testing. The research protocols 
were approved by the medical ethical committee of 
the VU University medical center (registration number 
2020.169 and 2020.370). All participants provided 
informed consent.

The questionnaire was sent to 2515 patients with 
autoimmune diseases and 903 healthy controls, of 
whom 1780 patients and 660 controls completed the 
questionnaire. 505 patients (including 204 patients 
with rheumatoid arthritis and 81 patients with multiple 
sclerosis) and 203 healthy controls completed the 
questionnaire at least 4 days after receiving their first 
COVID-19 vaccination and were included in the analyses 
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(appendix p 1). The median number of days between the 
first vaccination and completing the questionnaire was 
15 days (IQR 10–25) for patients and 15 days (10–34) for 
controls . The mean age of both patients and controls 
was 64 years (SD 11), and 329 (65%) of 505 patients and 
133 (66%) of 203 controls were women (appendix p 2). 
348 (69%) of 505 patients (189 [93%] of 204 patients 
with rheumatoid arthritis and 59 [73%] of 81 patients 
with multiple sclerosis) received immunosuppressive 
treatment. Biological agents were prescribed to 147 (29%) 
patients, predominantly tumour necrosis factor inhibitors 
in patients with rheumatoid arthritis, and anti-CD20 
therapies in patients with multiple sclerosis.

ChAdOx1 nCoV-19 (AstraZeneca) and BNT162b2 
(Pfizer/BioNTech) were the most common vaccines in 
both patients and controls: 231 (46%) of 505 patients 
and 104 (51%) of 203 controls received the ChAdOx1 
nCoV-19 vaccine and 209 (41%) patients and 
90 (44%) controls received the BNT162b2 vaccine. 
65 (13%) patients and 9 (4%) controls were vaccinated 
with CX-024414 (Moderna). 258 (51%) patients and 
106 (52%) controls had at least one mild adverse event 
and 105 (21%) patients and 38 (19%) controls reported 
moderate adverse events. Severe adverse events were rare 
(six [1%] of 505 patients and none in the control group), 
and no serious adverse events occurred. Overall, the 
most commonly reported adverse event in both patients 
and controls was pain at the injection site (196 [39%] 
vs 82 [40%]), which was consistent across all vaccines 
(figure; appendix p 3). Systemic adverse events occurred 
in 222 (44%) of 505 patients and 82 (40%) of 203 healthy 
controls, most frequently fatigue and headache (figure; 
appendix p 3). Joint complaints were reported more 
frequently by patients with rheumatic diseases than 
controls (49 [10%] vs 3 [1%]), but only a small proportion 
of patients (26 [5%]) reported a deterioration of their 
autoimmune disease up to 2 months after COVID-19 
vaccination. Immunosuppressive treatment was post
poned because of COVID-19 vaccination in 26 (6%) of 
424 patients with rheumatic diseases. Adverse events 
stratified by sex are shown in the appendix (p 4).

Multivariable logistic regression analyses showed similar 
odds for any adverse event, systemic adverse events, or 
moderate or severe adverse events between patients 
and controls, which was consistent when patients 
with rheumatoid arthritis or multiple sclerosis were 
compared with healthy controls (appendix p 5). Age was 
a significant effect modifier in the association between 
autoimmune status and the risk of moderate or severe 
adverse events, but additional age-stratified multivariable 
regression analyses did not reach statistical significance in 
both strata (data not shown). Vaccination with ChAdOx1 
nCoV-19, female sex, and younger age (≤55 years) were 
independently associated with an increased likelihood 
of reporting any adverse event, systemic adverse events, 
and moderate or severe adverse events after a COVID-19 
vaccination (appendix p 5). All results remained similar 
when participants who completed the questionnaire 
within 7 days after the first COVID-19 vaccination were 
excluded from the analyses. 

See Online for appendix

Figure: Adverse events following COVID-19 vaccination in patients with autoimmune diseases and healthy 
controls
*Self-reported increase in disease activity up to 2 months after vaccination; duration and severity of disease flares 
were not assessed. †Questions about increases in joint complaints up to 2 months after vaccination were only 
applied to patients with rheumatic diseases and healthy controls, and the duration and severity of joint complaints 
were not assessed.
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patients with autoimmune diseases reported a perceived 
overall increase of their quality of life. Overall, our data 
indicated that COVID-19 vaccines are well tolerated by 
patients with autoimmune diseases. Such findings might 
reassure patients who remain hesitant about COVID-19 
vaccinations, and help physicians in guiding their 
patients towards accepting such vaccines.
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Most participants (217 [75%] of 289 patients and 91 
[76%] of 120 controls) indicated that they felt safer from 
2 weeks after their first COVID-19 vaccination (appendix 
p 5). Additionally, 58 (20%) of 288 patients and 17 
(14%) of 120 controls also reported to perceive an overall 
improvement in their quality of life. 

Analysis of the results of our questionnaire demon
strate that adverse events of COVID-19 vaccinations 
in patients with autoimmune diseases are comparable 
with controls, independent of the type of vaccine. The 
observed adverse events consisted of expected transient 
local or systemic reactions that were mostly self-limiting. 
The frequency of participants who reported adverse 
events was lower than that reported in clinical trials,6 
but similar to a nationwide observational study on 
adverse events of COVID-19 vaccinations in the general 
population done in the UK.7 Our data are consistent with 
previous studies that reported higher frequencies of 
adverse events in women and younger people.6,7 We did 
not observe any serious adverse events, but the number 
of participants included in our study was too low to draw 
conclusions about rare serious events. Additionally, 
our data suggest that COVID-19 vaccinations do not 
seem to trigger autoimmune disease flares, which is in 
accordance with data from previous small studies that 
assessed consequences of mRNA vaccines in patients 
with autoimmune diseases.8,9 However, a limitation of 
our study is that data on disease activity were based 
on self-report rather than validated disease activity 
measures, and we did not assess the duration and 
severity of disease flares. Known pathophysiological 
effects of mRNA on the innate immune system could be 
both immunostimulatory and immunosuppressive,10,11 
thus as COVID-19 vaccines are the first mRNA vaccines 
to be widely applied, prospective controlled studies 
with adequate follow-up are required to draw robust 
conclusions about long-term effects of COVID-19 
vaccines on autoimmune disease activity. Another 
limitation of our study was that control participants were 
not a random sample of the general population, nor 
were they an exact match for patients with autoimmune 
diseases with regard to age and sex distribution. 
However, we adjusted for these variables as possible 
confounders in our analysis. We found that vaccination 
had favourable effects on psychological wellbeing; the 
majority of participants indicated that they felt safer 
after receiving a COVID-19 vaccination, and 20% of 


