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Abstract
Background: We aimed to study the outcomes of coronavirus disease 2019 (COVID-19) 
in patients with a history of rheumatoid arthritis (RA) in Iran, where most patients re-
ceive corticosteroids and are at high risk for COVID-19 infection.
Method: We collected the demographic, diagnostic, and treatment data of all 
COVID-19 patients by the clinical COVID-19 registry system. We recruited 38 RA 
patients and 2216 non-RA patients from the COVID-19 registry. The primary out-
come was mortality due to COVID-19. We also studied the risk of intensive care unit 
admission and intubation in RA patients compared to non-RA patients. We used mul-
tiple logistic regression analysis to study the association between RA and the risk of 
COVID-19 outcomes.
Result: We recruited 38 RA patients and 2216 non-RA patients from the COVID-19 
registry. The RA patients had a higher mean age (59.9 years) than the non-RA patients 
(57.7 years). The group of RA patients had a larger proportion of women (76.3%) than 
the non-RA patients (40.8%). The death rate due to COVID-19 was significantly higher 
in RA patients than non-RA patients (odds ratio [OR] = 2.69, 95% confidence inter-
val [CI]  =  1.24-5.81). The OR was higher among those who received prednisolone 
than among those who did not (OR = 3.59, 95% CI = 1.54-7.81). The odds of intuba-
tion were statistically significant among patients who received corticosteroid therapy 
(OR = 2.58, 95% CI = 1.07-6.18).
Conclusion: The risk of COVID-19 outcomes was higher in RA patients than non-RA 
patients, especially for RA patients who received a low dose of prednisolone. The 
results of this study can be used to triage RA patients who get infected by COVID-19. 
Further studies with larger sample sizes are required to more precisely define the 
high-risk groups.
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1  |  INTRODUC TION

Since December 2019, coronavirus disease 2019 (COVID-19) has 
caused a global pandemic, experienced by more than 200 countries, 
and resulted in more than 4 million deaths.1 About 5 million people 
contracted COVID-19 disease in the Islamic Republic of Iran from 
February 1, 2020, to June 10, 2021, and more than 100 000 patients 
died due to this disease.2

Clinical features and outcomes of COVID-19 patients are associ-
ated with different risk factors, including gender, age, comorbidity, 
the severity of disease, and oxygen saturation at admission.3 The 
most important comorbidities associated with poor outcomes in 
these COVID-19 patients include diabetes, hypertension, cardiovas-
cular disease, obesity, chronic liver disease, chronic kidney disease, 
and asthma.4

Rheumatoid arthritis (RA) is a chronic autoimmune and inflam-
matory disorder, and RA patients usually take immunosuppressive 
agents. Because of the impairment of the immune system and the iat-
rogenic effect of corticosteroids and immunosuppressive medicine, 
these patients may be at high risk for severe infections. Available evi-
dence indicates a small elevation in the risk of infection in RA patients 
compared to the general population.5 However, some studies showed 
no association between a history of rheumatologic diseases and risk 
of COVID-19 infection.6 A meta-analysis of 23 studies showed that 
the relative risk of COVID-19 infection among patients with a history 
of rheumatologic diseases was 1.52 (95% 1.16-2.00) compared to the 
general population. Some studies showed that the risk of COVID-19 
infection was higher than the risk of developing other rheumatologic 
diseases in China, Spain, Italy, the UK, and the USA.5,7

Therefore, COVID-19 patients with a history of RA would require 
more attention and probably intensive care when admitted to the 
hospitals than the general population.5,7 Several studies reported that 
COVID-19 patients with rheumatologic diseases had a higher risk of 
COVID-19 outcomes than other COVID-19 patients.5 However, the 
data on COVID-19 outcomes among RA patients are limited, especially 
in low and middle-income countries, where the treatment regimens of 
rheumatic diseases and the management of COVID-19 are different 
from those in high-income countries. In Iran, most RA patients receive 
low-dose daily corticosteroids, which may increase the risk of severity 
of COVID-19 infection and outcomes in these patients.

In this work, we compared the COVID-19 outcomes of RA pa-
tients with those of non-RA patients in Iran. To the best of our 
knowledge, this is the first study to evaluate the outcome of RA pa-
tients in a low- or middle-income country.8

2  |  MATERIAL S AND METHODS

2.1  |  Patients

We used data from the Clinical COVID-19 Registry of Imam 
Khomeini Hospital between February 1, 2020, and June 10, 2021. 
We registered 2254 COVID-19 patients in the program, of whom 

38 had a history of RA. We confirmed COVID-19 infection by clini-
cal evaluation, computed tomography scan, or reverse transcription 
polymerase chain reaction (RT-PCR) test. We included only those 
patients who had positive RT-PCR test results and excluded patients 
whose RT-PCR test results were negative (n = 786, 25%) or unknown 
(n = 106, 3.4%). We reviewed the patient files and contacted the RA 
patients or their next of kin to confirm their diagnosis and collect 
additional data related to their condition, including their treatment 
history.

2.2  |  Statistical analysis

We used descriptive statistics to study the distribution of the pa-
tients' characteristics. Because the follow-up time was very short, 
the hazard was not proportional during the follow-up period. 
Therefore, we performed multivariate logistic regression models and 
estimated crude and adjusted odds ratios (ORs) and 95% confidence 
intervals (CI). ORs were adjusted for age, gender, comorbidities, and 
oxygen saturation level. We considered patients' histories of can-
cer, liver diseases, chronic kidney disease, diabetes, heart disease, 
hypertension, neurologic disease, stroke, lung disease, human im-
munodeficiency virus infection, autoimmune diseases, and organ 
transplantation; we also created a summary variable to adjust for co-
morbidities. We performed logistic regression analyses for different 
outcomes, including death, intensive care unit (ICU) admission, and 
intubation. All analyses were performed in Stata14 (Stata Statistical 
Software: Release 14, College Station, TX, USA).

3  |  RESULTS

We recruited 38 RA patients and 2216 non-RA patients from the 
COVID-19 registry (Table  1). The RA patients had a higher mean 
age (59.9) than non-RA patients (57.7), as well as a higher propor-
tion of women (76.3% vs 40.8%). Multivariate analyses showed 
that the odds of death due to COVID-19 were 2.69 times higher 
in RA patients than non-RA patients (OR = 2.69, 95% CI = 1.24-
5.81) (Table 2). The OR was especially high among RA patients who 
received prednisolone (OR = 3.59, 95% CI = 1.54-7.81). Although 
the excess risk of ICU admission was not statistically significant, 
we found that the odds of intubation were statistically significant 
among patients who received corticosteroid therapy (OR = 2.58, 
95% CI = 1.07-6.18).

4  |  DISCUSSION

RA patients have a slightly increased risk of COVID-19 infection 
compared with non-RA patients because their immune systems are 
impaired.5 Moreover, the risk of infection is a side effect of corti-
costeroids commonly used to treat RA.9-11 We found a higher risk of 
death and intubation in RA patients compared to non-RA patients, 
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especially among patients who received low-dose corticosteroid 
therapy.

A few previous studies on RA patients presented similar results. 
The risk of death due to COVID-19 was 35% higher in RA patients than 
in non-RA patients in a study conducted in the US.12 A UK-based study 

revealed that RA patients had severe COVID-19 outcomes.13 A retro-
spective study showed that old age and the use of glucocorticoids were 
risk factors for severe COVID-19 outcomes but that the use of other 
classes of disease-modifying antirheumatic drugs was not. Similarly, 
among 600 cases in England, 46% required hospitalization. Old age 
and underlying conditions were associated with hospitalization.

Another study showed that hydroxychloroquine use has no asso-
ciation with hospitalization, but the use of high-dose glucocorticoids 
(more than 10 mg per day of prednisolone) influenced the mortality 
rate. Patients who received disease-modifying antirheumatic drugs 
were less likely than others to be hospitalized.14 Another British ret-
rospective study of 3729 RA patients found that COVID-19-related 
deaths were associated with factors such as old age, male gender, 
some comorbidities, and disease activity.15 Although initial publica-
tions warned about increasing mortality rates in immune-suppressed 
cases, a recent analysis indicated that immune-suppressed patients 
had similar or even lower mortality rates than the general population.16 
Moreover, data about the pathophysiology of COVID-19 infection 
shows that some anti-rheumatoid medicines can manage COVID-19.7

A major strength of this study is that it considered a large, high-
quality COVID-19 registry that allowed us to adjust for several im-
portant confounding factors, such as age, gender, oxygen saturation, 
and several comorbidities. We also actively reviewed the patient 
files and contacted the RA patients to confirm their history of RA 
and their use of different treatment regimens.

However, this study also suffered from some limitations. 
Unfortunately, detailed data for RA, such as disease duration and 
severity, medications taken before hospitalization, rheumatoid fac-
tor level, and cyclic citrullinated peptide levels, were not available. 
In addition, we did not have sufficient power to carry out sub-group 

TA B L E  1  Characteristics of COVID-19 patients with rheumatoid 
arthritis (RA COVID-19) and without rheumatoid arthritis (non-RA 
COVID-19) at Imam Khomeini Hospital, Tehran, Iran

Variable

RA 
COVID-19 
n (%)a

Non-RA 
COVID-19 
n (%)

Number of patients 38 2216

Mean age (SD), in y 59.9 (±11.9) 57.7 (±16.9)

Gender, female 29 (76.3) 904 (40.8)

Comorbidity 20 (53.6) 1417 (63.9)

Mortality 12 (31.6) 424 (19.1)

Intensive care unit admission 10 (26.3) 463 (20.9)

Intubation 8 (15.7) 265 (12.0)

Abnormal computed tomography 
scan

34 (89.47) 1820 (82.5)

Mean duration of stay, (SD), in d 5.68 (±4.59) 6.53 (±7.84)

Mean O2 saturation percentage 
(SD)

88.6 (±6.8) 88.9 (±8.0)

RA drug history

Hydroxychloroquine 18 (47.4) –

Methotrexate 20 (52.6) –

Prednisolone 31 (81.6) –

aWe reported percentages in parenthesis, unless otherwise noted.

TA B L E  2  COVID-19 outcomes in rheumatoid arthritis patients and non-rheumatoid arthritis patients with positive reverse transcription 
polymerase chain reaction COVID-19 tests

Outcome Patient group No. outcome (%) Crude OR Adjusted OR (95% CI)a P value

Death Non-RA COVID-19 424 (19.7) Reference Reference –

RA COVID-19 12 (31.6) 1.95 (0.98-3.90) 2.69 (1.24-5.81) 0.012

Hydroxychloroquine 5 (27.8) 1.61 (0.57-4.54) 2.61 (0.81-8.41) 0.11

Methotrexate 6 (30) 1.80 (0.68-4.70) 2.13 (0.76-6.00) 0.15

Prednisolone 11 (35.5) 2.32 (1.11-4.89) 3.59 (1.54-7.81) 0.003

Intensive care unit admission Non-RA COVID-19 463 (24.5) Reference Reference

RA COVID-19 10 (29.4) 1.28 (0.61-2.71) 1.4 (0.67-3.23) 0.34

Hydroxychloroquine 6 (37.5) 1.85 (0.67-5.12) 2.5 (0.82-4.70) 0.11

Methotrexate 6 (33.3) 1.54 (0.58-4.12) 1.69 (0.60-4.70) 0.32

Prednisolone 9 (32.1) 1.46 (0.66-3.25) 1.80 (0.76-4.20) 0.18

Intubation Non-RA COVID-19 327 (14.8) Reference Reference

RA COVID-19 8 (21.1) 1.54 (0.70-3.39) 1.81 (0.79-4.17) 0.16

Hydroxychloroquine 3 (16.7) 1.15 (0.33-3.98) 1.50 (0.39-5.70) 0.56

Methotrexate 4 (20.0) 1.44 (0.48-4.32) 1.51 (0.48-4.76) 0.48

Prednisolone 8 (25.8) 2.02 (0.89-4.54) 2.58 (1.07-6.18) 0.03

Note: Bolded estimates indicate that the results were statistically significant.
aAll ORs (odds ratios) are adjusted for age, gender, comorbidities, and O2 saturation.
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analyses. Studies large enough to allow sub-group analyses should 
be conducted in the future.

5  |  CONCLUSION

The risk of death due to COVID-19 infection is higher in RA patients 
than in non-RA patients, especially among those who receive corticos-
teroid therapy. The results of this study can be considered when triag-
ing RA patients who contract COVID-19. Further studies with larger 
sample sizes are required to more precisely define high-risk groups.
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