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Abstract

Patients with rheumatic and musculoskeletal (RMD) diseases may be at higher risks for COVID-19 infection. Data on
the safety of the adenoviral vector-borne ChAdOx1 nCoV-19 and the heat-inactivated BBV 152 Vaccines in this group are
limited. 724 patients with RMD who had received at least one dose of either the ChAdOx1 or the BBV 152 were audited to
find out post-vaccination adverse effect (AE) or disease flares. The AE rates in patients with autoimmune rheumatic disease
(AIRD) were compared with those with non-AIRD RMDs. The mean age of the cohort was 59.9 (+10.43) years with a
female (n=>581; 80.24%) majority. 523 (70.8%) had AIRD. The ChAdOx1 and the BBV 152 vaccines were received by 624
(86.18%) and 77 (10.63%), respectively. 23 (3.17%) were unaware of which vaccine they had received. 238 (32.87%) of
patients had at least one comorbidity. 436 (60.22%) participants [306 (59.64%) of those with AIRD and 130 (61.61%) with
other RMDs] had at least one adverse effect (AE). Four patients reported flare of arthritis that resolved within 5 days. No
patient had any severe AE or required hospitalization. All AEs were self-limiting. Both the ChAdOx1 and the BBV152 vac-
cines appear safe in RMDs. AEs do not differ between patients with AIRD or non-AIRD. This information can help negate
vaccine hesitancy amongst all stakeholders.
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Introduction

The underlying immune dysregulation in various autoim-
mune rheumatic diseases (AIRD) is a potential risk for
prolonged viremia and severe novel coronavirus disease
2019 (COVID-19) [1]. Thus, they may be at higher risk of
COVID-19 [2]. Higher rheumatic disease activity can be
a risk for severe disease [3, 4]. Also, patients with RMDs
have higher comorbidities or multi-morbidity that puts them
at higher risk for COVID-19 [5]. Preliminary guidelines
from the American College of Rheumatology (ACR) state
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that patients with rheumatic and musculoskeletal diseases
(RMD) should be prioritized for COVID-19 vaccination as
compared to the general population of similar age and sex
[6].

In contrast to the western hemisphere where the mRNA-
based vaccines (Moderna and Pfizer-BioNTech) have been
used, India had started vaccination with the Oxford/Astra-
Zeneca ChAdOx1 nCoV-19 vaccine (COVISHIELD), and
the Indian indigenous heat-killed BBV 152 vaccine (COV-
AXIN). The ChAdOx1 nCoV-19 vaccine (AZD1222) is a
non-replicating chimpanzee adenoviral vector ChAdOx1,
carrying the SARS-CoV-2 structural surface glycoprotein
antigen (spike protein) gene [7]. BBV152 is an inactivated
whole-virion adsorbed to alum with a toll-like receptor 7/8
agonist molecule (IMDG) as adjuvant [8]. In India, more
than 135 million doses of two vaccines have been admin-
istered [9].

Patients with autoimmune rheumatic diseases (AIRD)
on immunosuppressants have been excluded from
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COVID-19 vaccine trials including those for the ChAdOx]1
nCoV-19 vaccine, and the heat-inactivated BBV152 vac-
cine [7, 8]. Now, preliminary data on the safety of the
mRNA vaccines in patients with RMD are available
[10, 11]. However, safety data regarding the use of the
ChAdOx1 nCoV-19 vaccine and the BBV 152 vaccine in
patients with RMD are very limited. The presence of adju-
vants in both can theoretically flare rheumatic diseases.
Also, the viral proteins themselves may have a risk of flar-
ing AIRD. There are also reports of thrombosis associated
with the ChAdOx1 vaccine [12] that may be increased in
patients with AIRDs due to various.

Thus, we surveyed patients with RMD who had received
either of these vaccines for safety issues in terms of vac-
cine reactivity or disease flare.

Methods

We collated data from RMD patients who had received the
first dose of either the ChAdOx1 nCoV-19 vaccine or the
BBV152 vaccine up to the 10th of May, 2021. Data were
collected on the seventh day after vaccination and included
demographic, RMD diagnosis with known comorbidities,
current treatment and peri-vaccination status (whether
there was flare). Flare was defined as requiring (1) addi-
tion of non-steroidal anti-inflammatory drug, (2) addition
of or a hike in corticosteroids or any other immunosup-
pressant in any patient who had been on a stable dose in
the preceding 2 months before vaccination.

Ethics clearance was obtained from the Institutional
Ethics Committee of Sree Sudheendra Medical Mission
Hospital [No IEC/2021/35] on 15/03/2021.

As per the requirement of the Indian Council of Medi-
cal Research Ethics for biomedical research during the
COVID-19 pandemic, verbal informed consent was taken
from patients since this was an audit of safety [13]. The
cohort included both patients on regular follow-up at our
center and who were consulted via telemedicine as per our
previous methodology [14].

Since patients with AIRD have immune dysregulation
and were more likely to have an altered response to the
vaccines, they were analyzed as a separate group. The
patients with non-AIRD RMDs helped to serve as controls.

All analyses were done on SPSS version 23. The nor-
mality of the data was confirmed by the Shapiro—Wilk test.
Fischer’s Exact test was used to compare between propor-
tions. For continuous data, the independent ¢ test was used
after confirmation of data normality.
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Results

We recruited 724 patients, 513 (70.8%) of whom had
AIRD while the remaining 211 patients had non-autoim-
mune RMD. These patients were on regular follow-up at
our center and were contacted in person (n=607, 83.83%)
or via telemedicine (=117, 16.16%). The mean (SD) age
was 59.9 (10.43) years and the majority (n=581; 80.24%)
were females. 624 (86.18%) had received the ChAdOx1
nCoV-19 vaccine while 77 (10.63%) had received the
BBV 152 vaccine. 23 (3.17%) were unaware of which vac-
cine they had received. There was no difference between
the AIRD and the non-inflammatory RMDs except for
drug usage (Table 1).

238 (32.87%) had at least one comorbidity while 140
(19.23%) had more than one comorbidity. After the first
dose, 436 (60.22%) participants [306 (70.17%) AIRD
and 130 (61.61%) other RMDs] had at least one adverse
effect (AE), none of which was severe enough to require
hospitalization (Table 2). 592 (81.76%) patients had
reported using at least one adult dose of acetaminophen
after receiving the vaccine. As per government policy,
two acetaminophen tablets were dispensed per patient in
all designated vaccine centers and they were advised to
take one dose of acetaminophen 3 h after vaccination and
another tablet the next day if they develop any adverse
events.

All the reported AEs lasted less than 48 h except for
four patients who developed increased joint pains post vac-
cination requiring non-steroidal anti-inflammatory drugs
(NSAIDs) for a couple of days more. None of the patients
who developed a flare of arthritis required a change in
immunomodulatory therapy. There was no statistical dif-
ference in adverse effects between the ChAdOx1 nCoV-19
and the BBV 152 vaccines (Supplementary Table 1).

Discussion

The data in our cohort were assuring with no increase in
adverse effects in patients with AIRD as compared to non-
AIRD RMDs. The reported adverse effects are less than
those reported in previous cohorts [7, 15], possibly due
to the universal dispensing of two acetaminophen tablets
to each vaccinee. The lower rates of local or systemic AE
compared to other cohorts might be due to the prophylactic
use of acetaminophen in a large number of patients.

The lack of difference of AE between patients having
AIRD and non-AIRD RMDs reiterates that patients with
rheumatological diseases are no more likely to develop
an AE after vaccination than the general population. The
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Table 1 Basic characteristics of the cohort

Demographics AIRD (n=513) Non-AIRD (n=211)
Age (mean=+SD) 58.46+10.28 59.47+10.64
Gender
Female 424 (82.65%) 157 (74.40%)
Male 89 (17.34%) 54 (25.59%)
Disease Rheumatoid arthritis 225 (43.85%) Osteoarthritis 84 (39.81%)

SLE 52 (10.13%)

Spondyloarthropathies 68 (13.25%)

Scleroderma 16 (3.11%)
Vasculitis 32 (6.23%)
Myositis 18 (3.50%)

FMS 57 (27.01%)
Neurogenic pain disorders 42 (19.90%)

Regional pain syndromes 28 (13.27%)

Other connective tissue disorders 22 (4.28%)
Inflammatory polyarthritis 80 (15.59%)

At least one comorbidity 176 (34.30%)
More than one comorbidity 85 (16.56%)
Steroids 97 (18.90%)
c¢sDMARDS 468 (91.22%)
Bio-DMARDS 27 (5.26%)
Vaccines

ChAdOx1 447 (87.13%)

BBV152 51 (9.94%)

Unknown 15 (2.92%)

62 (29.38%)
55 (26.06%)
Nil
Nil
Nil

177 (83.88%)
26 (12.32%)
8 (3.79%)

AIRD autoimmune rheumatic disease, SLE systemic lupus erythematosus, FM fibromyalgia, csDMARD conventional synthetic disease modify-
ing anti-rheumatic drug, Bio-DMARD biological disease modifying anti-rheumatic drug

Table 2 Post-vaccination

) . ADR AIRD (n=513) Non-AIRD (n=211) P value
adverse events in patients group (exact
test)
Fatigue 92 (17.93%) 36 (17.06%) 0.831
Fever 94 (18.32%) 42 (19.90%) 0.675
Myalgia 49 (9.55%) 26 (12.32%) 0.284
Headache 71 (13.84%) 24 (11.37%) 0.399
New/increased joint pains 14 (2.72%) 4 (1.89%) 0.609
Diarrhea 12 (2.33%) 3 (1.42%) 0.572
Chills 14 (2.72%) 4 (1.89%) 0.609
Pain in injection site 128 (24.95%) 51 (24.17%) 0.850
No ADR 207 (40.35%) 81 (38.38%) 0.676

ADR adverse drug reaction, AIRD autoimmune rheumatic disease

mean age of patients in our cohort was much older than
in the healthy cohorts previously reported [7, 15, 16]. The
older age reflects the national policy to start vaccination
in the elderly first. The lack of any serious AE despite the
relatively older age is reassuring.

The few patients who had a flare of joint pain post vac-
cination suggest that closer follow-up may be required for
these patients. This may be attributable to the adjuvants pre-
sent or may simply be a nocebo effect. However, this lasted

in less than 5 days in all four patients and, thus, is less likely
to herald any significant danger.

Vaccination is an important part of the care of AIRD
patients. Standard practice guidelines are recommending the
routine use of various vaccines in such patients [17]. Still,
the level of evidence is comparatively less and patients with
AIRD are anticipated to have unique issues regarding vac-
cination [18]. One issue is regarding the immunogenicity of
vaccines in the wake of immunosuppressants. The other is
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regarding the safety of vaccines, especially live-attenuated
vaccines or vaccines using newer strategies. The ChAdOx]1
vaccine is the first non-replicating viral vector vaccine that
has such widespread use under emergency authorization.
No other viral vector vaccines had been approved for use
outside clinical trials to date. Thus, demonstration of safety
is an important consideration of this vaccine in the pool of
AIRD patients.

Regarding immunogenicity, effectiveness and long-term
safety of COVID-19 vaccines, the data are emerging. Vari-
ous groups around the world, including us, are following up
with our cohorts for more data.

The ideal time for vaccination in AIRD may be when
disease activity is low, patients are on minimal immunosup-
pression, and before the initiation of any biological DMARD
(Disease-modifying anti-rheumatic drug) especially rituxi-
mab [19]. These ideal conditions might not be possible in
the wake of a gigantic second wave of COVID-19 engulfing
our country. Thus, it will be as important to find out whether
vaccination at different times, such as in patients with high
disease activity or those who have received rituximab previ-
ously, induces protective immunity or not. Also, the ques-
tion will arise which vaccine would be most suited to AIRD
patients in terms of effectiveness and safety. Different vac-
cines are expected to behave differently in different popu-
lations, especially in patients with RMDs [20]. These are
pertinent questions, and both patients and rheumatologists
around the world are anxious for answers [21]. The current
consensus does not prefer any one vaccine over any other
[22]. Our study has provided the initial information regard-
ing safety and we plan to follow it up with data on immune
response, especially after the completion of two doses of the
vaccines as per recommended schedules. Future strategies
for susceptible populations may include a booster dose with
a second vaccine [23].

Vaccine hesitancy may be a major factor in reducing vac-
cination coverage in this at-risk group. Groups more suscep-
tible to COVID-19 may be more prone to vaccine hesitancy
[24]. However, one study has shown that since the onset
of the pandemic, patients with AIRD have been more dili-
gent in getting their influenza vaccines [25]. Such behavior
is encouraging and we hope that the encouraging results
from our study help patients overcome any hesitancy and
get themselves protected at the earliest.

Limitations of our study include a convenient sample
and dependence on patients’ recall. However, the strength
is a large number of patients included across a wide variety
of AIRD. The heterogeneity of the cohort is less impor-
tant than the quick dissemination of the safety signals. Fur-
thermore, all such studies for mRNA vaccines have similar
heterogeneous population and lesser numbers. And to the
best of our knowledge, no other study of the safety of the
ChAdOx1 nCoV-19 and the BBV152 vaccines in AIRD or
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RMD patients is available to date. The number of patients
receiving BBV 152 is lesser but in proportion to vaccination
rates as compared to the ChAdOx1 nCoV-19 in the country.

To summarize, adverse effects were no more in AIRD
as compared to non-AIRD rheumatic and musculoskeletal
conditions and no serious adverse effects were seen overall.
There is an urgent need to disseminate this information to
the vulnerable group of patients with AIRD to minimize
vaccine hesitancy and eliminate its refusal.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00296-021-04917-0.
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