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Background: Following the introduction of the COVID-19 vaccines, there has been uncertainty as to
whether receiving the COVID-19 vaccine will result in overactivation of the immune system and subse-
quently lead to an autoimmune disease flare.
The purpose of this study was to assess whether rheumatoid arthritis (RA) patients who received the

mRNA COVID-19 vaccine are at increased risk for disease flare.
Methods: We conducted a single-center retrospective and prospective study at the Louis Stokes Cleveland
VA Medical Center between 12/2021 and 2/2022. We included 100 patients with rheumatoid arthritis
(RA) who were actively on immunosuppressive therapy and received three doses of the Pfizer-
BioNTech vaccine. A survey questionnaire was used to collect data about their RA and if they developed
symptoms post vaccination. Our primary end point was to determine incidence of flare of RA after COVID-
19 vaccine. Secondary end points were to estimate the side effect profile from the vaccine, and to check if
patients developed a COVID-19 infection after they received the vaccine.
Results: None of the patients reported symptoms of RA flare within two months of receiving the 3 doses
of the vaccine. Most common vaccine side effects were soreness over the injection site (n = 14), headache
(n = 11), fatigue(n = 7) and myalgias(n = 4). 5 patients developed a COVID-19 infection prior to receiving
the vaccine, 8 after being vaccinated, 3 of the 8 within 5 months from the second dose and 5 out of the 8
within 3 months from the third vaccine dose.
Conclusion: RA patients receiving the COVID-19 Pfizer mRNA vaccine do not appear to commonly develop
major symptoms, flares or side effects following the vaccine. Further research with larger numbers of
patients with rheumatoid arthritis as well as those with other autoimmune disease is needed to better
understand the safety and effectiveness of COVID-19 vaccine.
� 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Initial COVID mRNA vaccine studies leading to FDA emergency
use authorization excluded patients with rheumatic diseases on
immunosuppressive therapy. Therefore, it has been unclear
whether the COVID mRNA vaccines might provoke flares of under-
lying autoimmune disease or result in greater incidence of vaccine
associated adverse events. Downstream consequences of this
uncertainty have been proposed to contribute to vaccine hesitancy
in this patient population [1,2]. The concept of vaccine associated
autoimmune disease flare is not new. Immunization against teta-
nus, rubella, hepatitis B, and influenza have all been proposed to
contribute to flare of rheumatoid arthritis (RA), but results from
small studies have been difficult to reproduce in larger controlled
studies [3] In one study, approximately 7 % of patients with RA
and other rheumatic diseases had a flare of their symptoms within
12 weeks of receiving the zoster vaccine recombinant adjuvanted.
[4].
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The purpose of our study was to assess whether patients with
RA who received the mRNA COVID-19 vaccine developed a flare
of their disease.
Methods

Study participants and clinical chart data extraction:

We conducted a single-center retrospective chart review and
prospective questionnaire study at the Louis Stokes Cleveland VA
Medical Center. Under a Cleveland VA IRB approved protocol,
charts were identified for 197 patients with RA that had already
received 3 doses of the COVID-19 Pfizer-BioNTech mRNA vaccine
and who were actively on immunosuppressive therapy. We invited
patients randomly from this list to participate in this study until
achieving consent for participation from the intended sample size
of 100. Our single center RA population treated in our rheumatol-
ogy clinic is approximately 400. We believe we were able to cap-
ture the intended information from 25 % of our local cohort.

Baseline (before vaccine) demographics were collected from the
VA medical health record, including age, sex, Race/Ethnicity, as
well as the medications they were taking, including Disease-
modifying antirheumatic drug (DMARD), glucocorticoid, and non-
steroidal anti-inflammatory drug use. Medications were grouped
into the following different classes: Conventional DMARD
(cDMARD), Biologic DMARD (bDMARD), Synthetic DMARD
(sDMARD), prednisone.

Other data collected were the vaccine administration dates,
vaccine associated side effects and rheumatology practitioner
recorded information regarding arthritis activity.

Participants were administered a phone questionnaire to fur-
ther quantify patient reported peri-vaccine medication manage-
ment and post vaccine related symptoms. Participants were
asked about vaccine-related communication and counselling by
their arthritis providers. For each specific medication that partici-
pants reported taking, they were asked if they discontinued or held
for a period of time those medications (yes/no/unsure), to improve
the effectiveness of a COVID-19 vaccine.

They were also asked about the occurrence of post vaccination
adverse events, including headaches, fever or chills, widespread
muscle/joint pain, and rash, sore arm, fatigue, nausea. Respondents
also reported whether they experienced postvaccine flares of exist-
ing RA described by the patients as similar in nature to their prior
RA flares) and if these flares required treatment such as NSAIDs,
prednisone or whether their symptoms required emergency
department or rheumatology visit. The study was conducted dur-
ing the pandemic when certain restrictions were still in effect such
as limiting face to face appointments, and patients fear of coming
to the clinic. Thus, we relied on the patients’ self-reported disease
flare, and we considered symptoms consistent with flare if patient
developed worsening of their baseline disease activity, joint pain
associated with swelling and morning stiffness and if symptoms
were similar to their prior RA symptoms or flares.

Patients were asked if they developed any of the above symp-
toms after any of the three doses and up to 2 months after the last
dose, hence over approximately a 9-month window period.
Data analysis

Descriptive statistics were used where the qualitative and
quantitative variables were summarized by count (percentage).
All analyses were performed using the R statistical system.

Our primary end point was to calculate the incidence of flare of
RA after COVID-19 vaccine. This was further evaluated by asking
the patients about the symptoms they had, if any, within a month
2

from receiving the vaccine and whether the symptoms were simi-
lar to their RA flares. Secondary end points were to describe the
side effect profile of the vaccine among this population, and to
check if patients developed a COVID-19 infection after they
received the vaccine.
Results

Baseline Characteristics (Table 1.)

97 % of our patient’s population were male, with a median age
of 73.5 years (range 51–87 years). Most of the patients had comor-
bidities including but not limited to hypertension, diabetes melli-
tus, coronary artery disease, and obesity. 62 % had seropositive RA.

All our patients were on immunosuppressive therapy (as per
inclusion criteria), 43 % on conventional Disease Modifying anti-
Rheumatic Drug (DMARD), 35 % on combination of conventional
DMARD and biologic DMARD and 16 % on biologics only. (Table 1.).

Most of our patients received the 2nd dose 3 weeks(+/-1week)
after the first dose and the 3rd dose was received after 24–
28 weeks from the 2nd dose.

95 % of the patients self-reported being compliant with their
immunosuppressive medications. 72 % had good symptom control.
Only 10 patients stopped their immunosuppressive medications
before or after the vaccine.

39 patients were contacted twice, following the first 2 doses
and then after the 3rd dose, and 61 patients were contacted once
after completing all three doses.
Primary end point (RA flare) (Table 2)

None of the 100 patients reported a disease flare within
2 months of completing the 3 dose Pfizer-BioNTech vaccine series
(Table 2).

Three patients reported feeling that they had a disease flare at
time of initial questionnaire response, but upon further question-
ing and chart review, their reported symptoms were interpreted
to be consistent with vaccine side effects. One patient reported
fatigue for a week but did not have any fever, arthralgias or joint
swelling.

The second patient reported difficulty walking due to fatigue a
week following the vaccine and didn’t have any symptoms after
the 2nd or 3rd dose. He denied having other symptoms. The third
patient reported headache and sore arm, without usual arthritis
symptoms.
Secondary end point (Vaccine side effects)

63 % of the patients did not develop any symptoms following
vaccine administration.

37 % reported having symptoms. Most reported symptoms were
sore arm over the injection site (n = 14), headache (n = 11), fatigue
(n = 7) and myalgias(n = 4) (Fig. 1).

None of the patients required outpatient medical care for vac-
cine associated side effects (urgent care or rheumatology clinic
care) (Table 2).

Five patients developed COVID-19 infection prior to receiving
any dose of the COVID-19 vaccine. 8 patients developed COVID-
19 infection after being vaccinated, 5 of the 8 within 3 months
from receiving the 3rd dose.

50 % of those who stopped/held their immunosuppressive med-
ications had vaccine associated side effects and 33 % of those who
did not stop their medications had vaccine associated side effects.



Table 1
Baseline Characteristics.

Age (Median, range) 73.5 (51–
87)

Sex
Female 3
Male 97
Race
White 79
African American 17
Other 3
missing 1
Seropositivity
RF 6
Anti-CCP 12
Both RF and CCP 44
Seronegative 38
Comorbidities
Diabetes mellitus 39
Coronary artery disease 23
Hypertension 72
Obesity 42
On ACE inhibitors
Yes 45
No 55
Rheumatoid arthritis Medications
cDMARD (HCQ, MTX, SSZ, LEF) 43
Biologic DMARD (Adalimumab, Etanercept, Abatacept,

Rituximab)
16

sDMARD (tofacitinib) 2
cDMARD + bDMARD 35
Prednisone 6
Compliance to Medications
Yes 95
No 5
Arthritis Symptom control
Good 72
Fair 25
Poorly Controlled 3
Stopped Immunosuppressive medications before or after

vaccine
Yes 10
No 90

*HCQ: Hydroxychloroquine, MTX: Methotrexate, SSZ: Sulfasalazine, LEF:
Leflunomide.

Table 2
Results.

Symptoms post vaccine

Yes 37
No 63
Similarity of symptoms to flare
Yes 0
No 100
ED visit required
Yes 0
No 100
Rheumatology visit required
Yes 0
No 100
COVID-19 Infection
Prior to Vaccination 5
After Vaccination 8
After 3rd dose 5

Fig. 1. Symptoms after vaccine.
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Discussion

Between 12/2021 and 2/2022, a total of 100 patients who
received 3 doses of the Pfizer-BioNTech COVID-19 vaccine were
evaluated by questionnaire for vaccine associated RA disease flare
and other vaccine associated side effects. None of them reported
symptoms interpreted to be consistent with a flare of RA within
3

2 months of receiving the 3 dose vaccine series. These findings
are in concordance with a study published by Pinte et al that con-
cluded that patients with autoimmune diseases did not have an
increased risk of flare following COVID-19 vaccination compared
to patients who did not receive the vaccine[5]. Similar findings
were published by Xue Li et al that looked specifically at patients
with RA[6]. Published data from the EULAR Coronavirus vaccine
physician-reported registry looked at the safety of the COVID-19
vaccination in 5121 patients that received Pfizer, AstraZeneca or
Moderna vaccines and noted that 4.4 % of the patients reported
flares of their Rheumatic disease suggesting that the risk of flare
is low and probably compatible with the natural history of the dis-
eases [7]. However there have been published results from web-
based survey in New York City where 597 patients with systemic
rheumatic disease (SRD) received the Pfizer vaccine and reported
a typical SRD flare with 10.4 % after the first dose and 13.6 % after
the second dose. Notably, the types of SRD were not reported in
this study[8].There was another real-world survey conducted in
China that included 434 patients with RA. In this study, 9.5 % of
the responders self-reported flare after the vaccine, however the
survey was completed by patients who received inactivated vacci-
nes and not the mRNA vaccines [9]. Other published observational
studies with questionnaire-based surveys had flare rates of 11 %
their rheumatic and musculoskeletal disease [10]. Bixio and his
colleagues prospectively looked at 77 patients with RA in clinical
remission who received the Pfizer vaccine and noted that 6
patients (7.8 %) flared mostly after the second dose [11,12].Most
of the participants in our study had minimal side effects including
sore arm at injection site, fatigue, myalgias and headache. The side
effect profile from our cohort was similar to the studies that were
conducted on patients who didn’t have autoimmune diseases and
were not on immunosuppressive therapy [13,14]. However, the
frequency of reported symptoms was lower in our population
overall, and the side effects were lower in those that did not stop
their immunosuppressive medications compared to those who
did [13,15] This might be consistent with an overall lower immune
response to the vaccine in RA patients.

8 participants (8 %) of our cohort ended up developing COVID-
19 infection after the vaccine, 3 participants (3 %) after the second
dose and 5 participants(5 %) within 3 months after receiving the
3rd dose, which could be consistent with a lower efficacy of the
vaccine in this immunocompromised population compared to the
general population [14,16] Sun et al. reported that people with
immune dysfunction such as HIV infections, RA, solid organ trans-
plant had higher rates of COVID-19 breakthrough infection com-
pared to people without immune dysfunction [17]. Washington
state data showed that there were 21,757 vaccine breakthrough
cases among more than 4.1 million vaccinated people (0.5 %) from
January till August 21, 2021, a breakthrough rate lower than the
percentages described here [16].
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There are limitations to this study. Our study population is com-
posed primarily of older male patients, consistent with the demo-
graphics of the VA health care system, however COVID-19
vaccination and its adverse events profile is not expected to be dif-
ferent between men and women. In addition, we have a small sam-
ple size and there is potential recall bias from phone surveys as
there was a time gap of approximately 7 months for 61 % of the
patients from the time they got the first series to the interview.

Finally, guidance regarding dosing and intervals of primary vac-
cine series and ACR’s COVID-19 vaccine clinical guidance were still
being updated at the time of the conduction of our study. Thus,
findings may not be generalizable to other populations.

In conclusion rheumatoid arthritis patients receiving the
COVID-19 Pfizer vaccine do not commonly develop flares or major
side effects following the vaccine. The mRNA COVID-19 vaccine ap-
pears to be safe in patients with RA. The question remains as to
whether COVID-19 vaccine confers adequate immune protection
and whether lack of immune protection is associated with lower
rates of vaccine side effects and/or immune modulatory agents.

Key messages:

What is already known on this topic:
39 Previous studies reported possible association between vac-

cines and rheumatic disease flares. Following the introduction of
the mRNA vaccine, published studies reported patients’ hesitancy
to receive the COVID-19 vaccine due to fear from its downstream
consequences.

What this study adds:
Our study shows that there were no flares in patients with RA

who received the Pfizer vaccine, and the side effects were minimal.
How this study might affect research:
Patients with RA would be more inclined to take the vaccine

and as a result would have better outcomes with COVID-19
infections.

Data availability

Data will be made available on request.
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