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ABSTRACT
Objectives  The prevalence of rheumatoid arthritis (RA) 
among patients with COVID-19 and the association 
between RA and the outcome of COVID-19 remain unclear. 
We aimed to compare the prevalence of RA between 
participants with and without COVID-19; we then analysed 
the association between the presence of RA and the 
severity of COVID-19.
Design  A cross-sectional study.
Setting  Data from a nationwide COVID-19 cohort 
database by the Korea National Health Insurance 
Corporation were used.
Participants and interventions  A total of 8070 patients 
with COVID-19 (1 January 2020 through 4 June 2020) 
were matched with 32 280 control participants with 
regard to age, sex and income. Patients with COVID-19 
were confirmed by SARS-CoV-2 PCR and controls were 
collected from the database. RA was confirmed using the 
diagnostic code (International Classification of Disease, 
Tenth Revision) and medication claim codes. Conditional/
unconditional logistic regression was applied to analyse 
the association between RA and COVID-19.
Primary outcome and secondary outcome  Laboratory 
confirmation of SARS-CoV-2 infection was defined as the 
primary outcome. The secondary outcome was severe 
COVID-19 defined as a history of intensive care unit 
admission, invasive ventilation or death.
Results  The prevalence of RA in the COVID-19 (0.4%, 
35/8070) and control (0.4%, 121/32,280) groups did not 
differ (p=0.446). After adjusting for underlying diseases, 
no association between RA and COVID-19 was observed 
(adjusted OR=1.14, 95% CI: 0.78 to 1.67) and COVID-19 
severity was not associated with RA (adjusted OR=0.62, 
95% CI: 0.14 to 7.29). The overall mortality rate was 2.9% 
(237/8070) and RA was not significantly associated with 
mortality (adjusted OR=1.64, 95% CI: 0.33 to 8.15).
Conclusion  We did not find an association between the 
presence of RA and COVID-19. In addition, RA was not 
associated with the severity of COVID-19.

INTRODUCTION
The COVID-19 pandemic is ongoing world-
wide and risk factors for a poor outcome 
have been evaluated in several studies. Older 
age is one of the most important risk factors 
for severe disease and several comorbidities, 

such as cardiovascular disease or diabetes 
mellitus, have also been associated with a 
poor prognosis1 2 This pandemic is of partic-
ular concern for patients with autoimmune 
diseases because such individuals are suscep-
tible to various infectious diseases due to 
both dysregulated immune function and the 
immunosuppressive agents commonly used 
which also increase susceptibility to infections 
and are related to poor outcomes.3 4 Never-
theless, the effects of autoimmune disease on 
COVID-19 susceptibility and severity remain 
unclear, with conflicting results to date.

Several case–control studies have reported 
that the risk of COVID-19 is higher in 
patients with rheumatic disease than in the 
general population,5 6 whereas other studies 
did not find an increased risk.7 8 In terms 
of prognosis, a recent nationwide study in 
Denmark reported that patients with inflam-
matory rheumatic disease are not at higher 
risk of severe COVID-19 or death than other 
patients.9 10 However, a systematic review 
showed that patients with rheumatic disease 
were more vulnerable to severe outcomes due 
to COVID-19, with a 7% case fatality, which 
is much higher than that of the general 

Strengths and limitations of this study

►► To our knowledge, this is the first study evaluating 
the association between rheumatoid arthritis (RA) 
and COVID-19 in a nationwide cohort.

►► The study included patients with RA defined as a 
criterion validated in a previous study with a high 
accuracy of over 90%, consistent with the American 
College of Rheumatology.

►► The number of patients with RA was small and thus 
the differences between groups could not be anal-
ysed using a sufficient number of patients.

►► The results should be interpreted with caution in 
countries where different infection control measures 
have been implemented.
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age, sex, income, CCI Score and hypertension (adjusted 
OR=0.62, 95% CI=0.14 to 2.79, p=0.553) (table 3). The 
additional analysis stratified by age, sex, income, CCI 
Score and hypertension demonstrated that RA was not 
associated with disease severity in any subgroup (online 
supplemental table 2).

The overall mortality rate was 2.9% (237/8070). RA 
was more common in non-survivors than in survivors 

(2/23, 0.8% vs 33/7844, 0.4%), but the difference was 
not significant in either the crude (p=0.339) or adjusted 
(adjusted OR=1.64, 95% CI=0.33 to 8.15, p=0.554) anal-
yses (table  4). In addition, RA was not associated with 
mortality in further subgroup analyses according to age, 
sex and income (online supplemental table 3). Never-
theless, in the subgroup with a CCI Score of 0 (n=6223), 
RA was significantly more common in non-survivors 

Table 1  General characteristics of participants

Characteristics Total participants Participants with COVID-19

COVID-19 (n, %) Control (n, %) P value Severe (n, %) Mild (n, %) P value

Total number 8070 (100.0) 32 280 (100.0) 569 (100.0) 7501 (100.0)

Age (years) 1.000 <0.001*

 � 0–9 81 (1.0) 324 (1.0) 6 (1.1) 75 (1.0)

 � 10–19 276 (3.4) 1104 (3.4) 6 (1.1) 270 (3.6)

 � 20–29 2057 (25.5) 8228 (25.5) 31 (5.5) 2026 (27.0)

 � 30–39 832 (10.3) 3328 (10.3) 25 (4.4) 807 (10.8)

 � 40–49 1036 (12.8) 4144 (12.8) 30 (5.3) 1006 (13.4)

 � 50–59 1567 (19.4) 6268 (19.4) 71 (12.5) 1496 (19.9)

 � 60–69 1199 (14.9) 4796 (14.9) 116 (20.4) 1083 (14.4)

 � 70–79 617 (7.7) 2468 (7.7) 118 (20.7) 499 (6.7)

 � 80+ 405 (5.0) 1620 (5.0) 166 (29.2) 239 (3.2)

Sex 1.000 <0.001*

 � Male 3236 (40.1) 12 944 (40.1) 306 (53.8) 2930 (39.1)

 � Female 4834 (59.9) 19 336 (59.9) 263 (46.2) 4571 (60.9)

Income 1.000 0.029*

 � 1 (low) 3105 (38.5) 12 420 (38.5) 196 (34.5) 2909 (38.8)

 � 2 2347 (29.1) 9388 (29.1) 161 (28.3) 2186 (29.1)

 � 3 (high) 2618 (32.4) 10 472 (32.4) 212 (37.3) 2406 (32.1)

CCI Score† <0.001* <0.001*

 � 0 6233 (77.2) 29 207 (82.4) 240 (42.2) 5993 (79.9)

 � 1 1110 (13.8) 1673 (5.2) 143 (25.1) 967 (12.9)

 � ≥2 727 (9.0) 1400 (4.4) 186 (32.7) 541 (7.2)

Hypertension 1657 (20.5) 6456 (20.0) 0.285 275 (48.3) 1382 (18.4) <0.001*

Rheumatoid arthritis 35 (0.4) 121 (0.4) 0.446 2 (0.4) 33 (0.4) 0.757

*χ2 test or Fisher’s exact test. Significance at p<0.05.
†CCI scores were calculated without rheumatic disease.
CCI, Charlson Comorbidity Index.

Table 2  Crude and adjusted ORs of rheumatoid arthritis (RA) for COVID-19 in all participants

Characteristics COVID-19 Control ORs‡ (95% CI) for COVID-19

 �  (Exposure/total, %) (Exposure/total, %) Crude* P value Adjusted*,† P value

 � RA 35/8070 (0.4%) 121/32 280 (0.4%) 1.16 (0.79 to 1.69) 0.446 1.14 (0.78 to 1.67) 0.501
 � Non-RA 8035/8070 (99.6%) 32 159/32 280 (99.6%) 1 1

*Stratified model for age, sex and income.
†The model was adjusted for CCI scores and hypertension.
‡Conditional logistic regression model. Significance at p<0.05.
CCI, Charlson Comorbidity Index.

https://dx.doi.org/10.1136/bmjopen-2021-054753
https://dx.doi.org/10.1136/bmjopen-2021-054753
https://dx.doi.org/10.1136/bmjopen-2021-054753
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(p=0.004) and the significance was maintained after 
adjusting for other variables (adjusted OR=5.90, 95% 
CI=1.12 to 31.02, p=0.036) (online supplemental table 3). 
In the subgroup analysis of patients without hypertension 
(n=6413), RA was associated with mortality after adjusting 
for other variables (adjusted OR=13.29, 95% CI=2.26 to 
77.97, p=0.004).

DISCUSSION
This nationwide cohort study shows that previous RA 
is not associated with COVID-19 or its severity. To our 
knowledge, this is the first study evaluating the associa-
tion between RA and COVID-19 in a nationwide cohort. 
Despite concerns regarding an increased risk of COVID-19 
in patients with RA and other infectious diseases, we did 
not observe any association between RA and COVID-19. 
This is consistent with previous studies.7 22–25 For example, 
a population-based study conducted in a regional area in 
Germany compared infection risk in patients with RA with 
characteristics similar to those of our patients (patients 
taking DMARDs) with all residents in the area and the 
authors did not find a difference in infection rate.24 Simi-
larly, several regional studies in Italy reported that the inci-
dence of COVID-19 is consistent with that in the general 
population.23 25 26 However, those studies did not adjust 
for confounding factors and reported only the crude 
infection rate. In contrast, Parblo et al27 demonstrated a 
significantly higher prevalence in patients with rheumatic 
disease than in the general population, but they anal-
ysed only hospitalised patients, so their findings are not 
applicable to the general population. Systematic reviews 
have demonstrated a significantly higher infection risk in 
patients with rheumatic disease than in controls, but most 
individual studies did not report a significant difference 

in the risk of infection.15 16 However, the results of the 
meta-analyses should be interpreted with caution because 
of the considerable heterogeneity of the included 
patients in terms of disease category and COVID-19 diag-
nostic method.15 16 One of the included studies analysed 
only patients with non-inflammatory arthritis28 and other 
studies included patients with serologically or clinically 
diagnosed COVID-19.5 6

The low prevalence rate in South Korea might preclude 
reaching statistical power to detect a significant differ-
ence between patients with RA and the general popula-
tion. Hong Kong, a relatively well-controlled COVID-19 
area, has a prevalence rate similar to that of South Korea 
(0.014%), with similar results to ours in a territory-wide 
study.29 In addition, patients with RA might be more 
cautious regarding COVID-19 because of their chronic 
illness, with a lower chance of exposure.26 This might 
mask the true susceptibility of patients with RA to COVID-
19. To evaluate the actual effect of RA on susceptibility 
to COVID-19, patients with rheumatic disease should be 
compared with the general population with the same 
exposure history. One study in China that analysed 42 
families found that patients with rheumatic disease were 
more likely to be infected with COVID-19 than were 
patients without rheumatic disease (adjusted OR=3.32, 
p=0.023).5 This finding suggests higher susceptibility 
in patients with rheumatic disease but, an adjustment 
was performed for only age and sex without underlying 
comorbidities, with no detailed assessment of exposure 
intensity.5

In the present study, RA was not associated with 
COVID-19 severity or mortality. This finding is in agree-
ment with previous individual case–control studies that 
showed no differences in severe outcomes, including 

Table 3  Crude and adjusted ORs of rheumatoid arthritis (RA) for morbidity in participants with COVID-19

Characteristics Severe Mild ORs† (95% CI) for morbidity

 �  (Exposure/total, %) (Exposure/total, %) Crude P value Adjusted* P value

 � RA 2/569 (0.4%) 33/7501 (0.4%) 0.80 (0.19 to 3.34) 0.758 0.62 (0.14 to 2.79) 0.533
 � Non-RA 567/569 (99.6%) 7468/7501 (99.6%) 1 1

*The model was adjusted for age, sex, income, CCI scores and hypertension.
†Unconditional logistic regression model, Significance at p<0.05.
CCI, Charlson Comorbidity Index.

Table 4  Crude and adjusted ORs of rheumatoid arthritis (RA) for mortality in participants with COVID-19

Characteristics Non-survivors Survivors ORs† (95% CI) for mortality

 �  (Exposure/total, %) (Exposure/total, %) Crude P value Adjusted* P value

 � RA 2/237 (0.8%) 33/7833 (0.4%) 2.01 (0.48 to 8.43) 0.339 1.64 (0.33 to 
8.15)

0.544

 � Non-RA 235/237 (99.2%) 7800/7833 (99.6%) 1 1

*The model was adjusted for age, sex, income, CCI scores and hypertension.
†Unconditional logistic regression model. Significance at p<0.05.
CCI, Charlson Comorbidity Index.

https://dx.doi.org/10.1136/bmjopen-2021-054753
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death, compared with the control population.7 13 14 24 30 
Moreover, two meta-analyses did not find significant differ-
ences in severe outcomes between patients with rheu-
matic disease and the general population. Nationwide 
cohort studies in Denmark and Hong Kong also reported 
that the severe outcome was not significantly higher than 
that of the general population.9 29

In terms of mortality, RA was not associated with 
death among all patients with COVID-19 in our study, 
with 2.9% overall mortality, lower than that in other 
work.10 11 14 31 This might lead to low statistical power 
for demonstrating a difference in death. Nonetheless, 
the largest case–control study with much higher overall 
mortality (15.6%) showed that patients with RA did not 
have higher mortality than patients without RA after 
adjusting for other variables.14 Another study in Demark 
reported 22% mortality in the general population (vs 
34.0% in patients with RA), but the difference was not 
significant.9 These findings suggest that the outcome 
of COVID-19 is strongly influenced by other variables, 
such as age or other comorbidities, as opposed to RA.15 
Interestingly, RA was associated with mortality in our 
subgroup analysis in patients with a CCI Score of 0 
(adjusted HR=5.90, p=0.036). The patients in this group 
were younger than 50 years and did not have significant 
comorbidities except for RA, among which RA can nega-
tively affect mortality. However, the number of deaths 
was small (n=2) in the group of patients with RA and the 
clinical implication of this result should be considered 
carefully. Recently, patients with inflammatory arthritis 
showed an increased likelihood of testing positive for 
COVID-19 and severe COVID-19 outcomes inconsistent 
with our study.32 However, that study involved some differ-
ences in the inclusion criteria and the definition of severe 
COVID-19. The researchers included RA as an inflamma-
tory arthritis with other types of arthritis such as psoriatic 
arthritis and compared patients with and without inflam-
matory arthritis; in contrast, we only included patients 
with RA. Furthermore, that study defined any oxygen 
demand as severe COVID-19. In addition, the study 
design for selecting study patients was different, where it 
included only patients who received the COVID-19 test. 
Our study selected the control patient regardless of the 
history of COVID-19 testing. These factors might have 
led to the different compared with our study.

Regarding the effect of medication, systematic reviews 
have demonstrated that targeted synthetic biologics are 
associated with a low risk of hospitalisation and death.16 
Although we did not investigate the impact of specific 
medications on severity, the results of previous studies 
suggest that those medications at least do not adversely 
affect the outcome of COVID-19. If we included patients 
with RA not using DMARDs or biologics, few patients 
would be included when considering the diagnostic accu-
racy of our definition of RA.18 Given the low prevalence 
of COVID-19 in South Korea, demonstrating an influence 
of specific medications on the prognosis of COVID-19 
would be difficult.

Our study has several strengths. First, this is the first 
nationwide cohort study to investigate the association 
between RA and both COVID-19 and its severity. Second, 
exposure and outcome were accurately measured in the 
present study. Exposure (RA) was defined as a diagnostic 
code and specific medication claim codes and this defi-
nition was validated in a previous study with a high accu-
racy of over 90%, consistent with the American College 
of Rheumatology.18 South Korea has not experienced a 
shortage of diagnostic kits and anyone is able to receive a 
COVID-19 test, regardless of symptoms, thus reducing the 
chance of missing cases. Regarding severity, all patients 
with COVID-19 were registered in the Korea Center for 
Disease Control and were followed in the hospital or resi-
dential treatment centre until recovery or death because 
self-quarantine was not allowed. Therefore, South Korea 
has no missing data on COVID-19 outcome. Last, treat-
ment for COVID-19 was free of charge; in other words, 
the best supportive care was given equally to all patients 
with RA or controls, decreasing the possibility of the 
impact of treatment on outcome.

This study also has limitations. First, the number of 
patients with RA was small because of the strict defini-
tion of the disease. According to the inclusion criteria, we 
did not include patients with RA not using biologics or 
DMARDs; hence, our results cannot be applied to patients 
not taking those medications. Second, South Korea main-
tained strict infection control at the beginning of the 
pandemic; social distancing and universal mask wearing 
were expected to be followed nationwide, which exceed-
ingly decreased the chance of contact exposure. This 
situation might have resulted in an insufficient number 
of patients for analysing the differences between groups. 
Our data are reassuring to patients with RA concerning 
the risk of COVID-19 and its consequences but should 
be interpreted with caution in countries where different 
infection control measures have been implemented.

CONCLUSION
We did not find a higher prevalence of RA in patients 
with COVID-19 than in control patients. In addition, the 
presence of RA was not associated with severe COVID-19 
or death from COVID-19.
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