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The BNT162b2, mRNA-1273, and Ad26.COV.2.S are the
three vaccines that have been instrumental in managing the
COVID-19 pandemic in the USA. Despite these vaccines
being granted Emergency-Use Authorization by the FDA,
safety and efficacy are unclear among autoimmune rheu-
matic disease patients as these populations were excluded
from clinical trials [1-3]. Speculations have been rife that
vaccines may trigger autoimmunity, contributing to vaccine
hesitancy among those with autoimmune rheumatic disor-
ders such as dermatomyositis (DM) [4]. Therefore, the goal
was to evaluate the safety and effectiveness of COVID-19
vaccination among DM patients when compared to vacci-
nated controls using data from a federated database.
TriNetX (Cambridge, MA) is a multicenter research
database that was used in this retrospective cohort study.
Validated ICD-10 diagnostic codes and CPT codes were uti-
lized to identify vaccinated patients with and without DM.
Inclusion of DM patients was based on a diagnosis of > 1
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ICD-10 codes at least 1 year apart. 1:1 propensity score
matching (PSM) was then utilized to balance the two cohorts
by demographics and comorbidities. Lastly, 1-day anaphy-
laxis along with 30- and 60-day adverse events of special
interest (AESI) as defined by the CDC, breakthrough infec-
tion (BI), and all-cause hospitalization (ACH) were assessed
using adjusted risk ratios and 95% confidence intervals. To
protect the patient health information, TriNetX obfuscates
aggregate patient counts < 10 to prevent statistical analysis.
Further details regarding this methodology are detailed in
previous studies and in the supplement [5].

Before PSM, 1,022,471 vaccinated individuals made up
non-DM controls and were compared to 6104 vaccinated
DM patients. On average, vaccinated DM patients were com-
posed of older and comorbid patients with higher female and
Black representation (Table 1). After PSM, two balanced
cohorts of 6103 patients were compared to each another.
DM patients did not have a difference in risk for immedi-
ate anaphylaxis at 1-day post-immunization (RR: 1.8 (CI:
0.96-3.38), p=0.06), while absolute risk was minimal for
DM patients (0.4%). At 30 days post-vaccination, vaccinated
DM patients did not experience a difference in risk for AESI,
BI, or ACH compared to the control population. However, at
60 days post-vaccination, the DM group had a greater risk
for AESI compared to controls (RR: 1.96 (CI: 1.06-3.61),
p=0.028) with a small absolute risk of 0.6%. No differ-
ences in risk for BI and ACH were observed 60 days post-
vaccination (Table 2). DMARD and glucocorticoid use did
not impact AESI, BI, or ACH at any time interval. Among
the three administered vaccines, BI was greater among
BNT162b2 (0.9% vs. 0.5%, p-0.026) though this was also
the most common vaccine administered (4411/6104).

Widespread efforts to vaccinate the public in attempts
to achieve herd immunity makes it increasingly vital for
rheumatologists to have an evidence base by which to
address patient queries and avoid misinformation, espe-
cially surrounding the issue of immunosuppression [6,
7]. We observed a small absolute risk in DM patients;
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Table 1 Baseline characteristics of the dermatomyositis and non-inflammatory myositis patient cohorts before and after propensity matching

Before propensity matching

After propensity matching

Characteristic name Vaccinated DM Vaccinated Standard Vaccinated DM Vaccinated non- Standard
(N=6104) non-DM mean differ- (N=6103) DM (N=6103) mean dif-
(N=1,022,471) ence ference
BMI, kg/m> 30.33+7.54 28.88+6.69 0.20 30.33+7.54 30.94+7.47 0.08
Age, years 62.31+13.49 54.36+18.61 0.49 62.3+13.49 62.3+13.49 0.06
Female 4880 (79.95%) 574,288 (56.17%) 0.53 4879 (79.94%) 4846 (79.40%)  0.01
White 4273 (70.00%) 669,741 (65.50%) 0.10 4272 (70.00%) 4335 (71.03%) 0.02
Black or African 1287 (21.09%) 146,387 (14.32%) 0.18 1287 (21.09%) 1280 (20.97%)  0.03
American
Neoplasms 4608 (75.49%) 196,699 (19.24%) 1.36 4607 (75.49%) 4635 (75.95%) 0.01
Essential (primary) 4482 (73.43%) 253,824 (24.83%) 1.11 4481 (73.42%) 4537 (74.34%)  0.02
hypertension
Chronic lower respira- 3233 (52.97%) 100,743 (9.85%) 1.05 3232 (52.96%) 3252 (53.29%) 0.01
tory diseases
Diabetes mellitus 2184 (35.78%) 102,052 (9.98%)  0.65 2183 (35.77%) 2202 (36.08%) 0.01
Ischemic heart diseases 1912 (31.32%) 76,153 (7.45%) 0.63 1911 (31.31%) 1931 (31.64%) 0.01
Nicotine dependence 1374 (22.51%) 44,831 (4.39%) 0.55 1373 (22.50%) 1330 (21.79%) 0.02
Chronic kidney disease 1243 (20.36%) 44,633 (4.37%) 0.50 1242 (20.35%) 1158 (18.97%) 0.04
Heart failure 982 (16.09%) 32,594 (3.19%) 0.45 981 (16.07%) 965 (15.81%) 0.01
Alcohol dependence 264 (4.33%) 8255 (0.81%) 0.22 263 (4.31%) 198 (3.24%) 0.06

DM dermatomyositis, BMI body mass index

The assessed baseline characteristics among dermatomyositis patients and controls are described. Each cohort underwent 1:1 propensity score
matching analysis to balance each cohort by demographics (age, sex, and race) and comorbidities (diabetes mellitus, essential hypertension,
chronic lower respiratory disease, chronic kidney disease, nicotine dependence, alcohol dependence, heart failure, ischemic heart disease, body

mass index, and neoplasms)

however, the statistically significant rise in 60-day vaccine
adverse events may be attributed to autoimmunity being
triggered or change in immunosuppressive treatment in
patients with autoimmune diseases, a finding that has also
been suggested by previous reports [8]. Nevertheless, the
benefits of getting vaccinated greatly outweigh the risks in
this population especially given very small absolute per-
cent risk [9]. Limitations of this study include potential
errors in coding entry and an inability to determine DM
severity at time of vaccination. We hope that future stud-
ies like the ongoing COVAD study address this gap [10].

While DM patients experienced higher adverse events
compared to matched non-DM patients, these findings
should not be a deterrent against vaccination in most cases
as overall risk for ACH, BI, or immediate anaphylaxis was
not increased. Temporal trends of rising AESI at 60 days
call for further studies to explore long-term impacts of
vaccination in DM patients, especially given high throm-
bogenic risk associated with DM. Moreover, increasing
trends of all-cause hospitalization in DM patients is a con-
cern and additional data is needed with a specific focus on
flares of underlying DM.

@ Springer
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