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1. INTRODUCTION 

 

Corona Virus-19 Disease (COVID-19) is caused 

by severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2), including beta-coronavirus with an RNA 

core. The disease was first reported from Wuhan, China, 

in December 2019, and this infection has now been 

reported worldwide1,2. On 11 March 2020, WHO declared 

COVID-19 as a pandemic. In Indonesia, at the end of 

February 2021, it was estimated more than one million 

patients with COVID-19 were confirmed, with 35.014 

cases of mortality3. 

A high fatality rate was found in the elderly 

and comorbidities, especially in patients with chronic 

respiratory or cardiovascular disease, diabetes, hyper-

tension, and cancer4. In addition, a high fatality rate has 

been reported in transplant patients or with autoimmune 

disease, especially in those receiving immunosuppressant 

for long treatment5. Since the pandemic, there has been 

concern about the risk of SARS-CoV-2 infection and 

complications in patients with autoimmune rheumatic 

disease6. Furthermore, these patients have a higher risk of 

infection because they are in a state of decreased immu-

nity due to immunosuppressant treatment7. In addition, 

immunosuppressant therapy suppresses the abnormal 

immune response in COVID-19, which is responsible for 

severe complications, such as interstitial pneumonia8. 

Additionally, exposure of glucocorticoid and increase  

of comorbidities among patients with an autoimmune 

rheumatic disease (obesity, chronic lung disease, diabetes, 
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ABSTRACT 
 

The impact of immunosuppressant therapy in COVID-19 patients with autoimmune rheumatic disease 

remains unclear based on previous studies. Here, we reviewed the clinical evidence to evaluate COVID-19 

patients with rheumatic disease outcomes, which previously used immunosuppressant therapy to control the 

disease. We used PubMed and Science Direct database to search literature up to April 2021 for publications with 

confirmed COVID-19 infection with rheumatic disease. The outcomes of this review were the infection rate of 

COVID-19 and the rate of hospitalization, ICU admission, and mortality. A total of 16 articles were included in 

this review. The overall rates of COVID-19 infection in patients with autoimmune rheumatic disease did not 

differ from the general population. Rheumatic disease patients who previously used hydroxychloroquine showed 

a similar infection risk of COVID-19 with those who did not use hydroxychloroquine. Furthermore, immunosup-

pressant therapies were associated with poor clinical outcomes, increase risk of hospitalization, ICU admission, 

and mortality, particularly in patients with comorbidities. The use of bDMARD, such as TNF-α inhibitor, showed 

a protective effect to reduce the risk of hospitalization and mortality. The administration of immunosuppressant 

therapy must be closely monitored in rheumatic disease patients due to unfavorable outcomes. More studies are 

urgently required to map risk factors of clinical outcomes with the specific immunosuppressant therapy and 

specific rheumatic disease. 
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cardiovascular disease) may impact on increasing the 

high risk of a worse prognosis9. 

Immunosuppressant agents, such as corti-

costeroids, conventional synthetic disease-modifying    

anti-rheumatic drugs (csDMARDs), biologic DMARD 

(bDMARDs), and targeted synthetic DMARD (tsDMARDs), 

are commonly prescribed to treat numerous autoimmune 

rheumatic disease, such as rheumatoid arthritis (RA), 

systemic lupus erythematosus (SLE), etc. as well as for 

prophylaxis after organ transplantation procedures10. 

The impact of COVID-19 on patients with rheumatic 

diseases is currently unknown. It is unknown whether 

patients with rheumatic disease have a worse outcome 

because of their immunocompromised status or whether 

they have a better outcome because of anti-rheumatic 

therapies that reduce hyper-inflammation. In version 2 

of the American College of Rheumatology guidance for 

the management of rheumatic disease in adult patients 

during the COVID-19 pandemic stated that no specific 

rheumatic diseases were identified as risk factors for 

poor outcomes COVID-19. During the pandemic, some 

studies reported different results regarding clinical 

outcomes in patients with autoimmune rheumatic 

disease and COVID-19.  

Some studies reported that rheumatic disease 

was not associated with the risk of SARS-CoV-2 infec-

tion and poor clinical outcomes, while other studies are 

not. However, most of the studies were case reports or 

case series and survey-based designs. Whether poor 

clinical outcomes were because of underlying autoim-

mune disease or immunosuppressant medicines were 

unclear in previously published studies. Most of the 

studies did not eliminate the confounding variables such 

as age, sex, and comorbidities on the clinical outcomes 

in patients using immunosuppressant. A small number 

of patients, wide variations of methodology, and lack of 

generalization to the population were limitations of 

most studies. 

Therefore, we conducted a review to summarize 

the impact of immunosuppressant therapy in patients 

with autoimmune rheumatic disease and COVID-19 

from the available evidence that described the clinical 

characteristics and outcomes of COVID-19 patients with 

autoimmune rheumatic disease.  

 

2. METHOD 

 

This review was performed based on the 

Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines. 

 

2.1. Search strategy 

 

We used PubMed and Science Direct database 

to comprehensively search articles published up to April 

2021 between March and April 2021. We used keywords 

“autoimmune disease”, “COVID-19”, “rheumatic disease”, 

“rheumatoid arthritis”, “systemic lupus erythematosus”, 

“immunosuppressant”, and “immunosuppressive” to 

search the article in the database. Boolean operator with 

“OR” and “AND” was used to search articles more specific. 

 

2.2. Study selection and data extraction 

 

All studies involving COVID-19 infected 

rheumatic patients epidemiological and clinical infor-

mation were listed. The inclusion criteria in this review 

were articles focusing on using immunosuppressant 

therapy to the prevalence of SARS-CoV-2 and clinical 

outcomes (hospitalization, ICU admission, and mortality) 

in COVID-19 patients with autoimmune rheumatic 

disease. Multivariate analysis or logistic regression 

must be done in the included articles to associate immu-

nosuppressants with clinical outcomes. Studies with a 

cohort, cross-sectional, and case-control were enrolled 

in this review. We excluded studies in commentary, 

review, letter to the editor, case report, and case series. 

The following information, such as name of authors, 

study design, sample size, age, sex, type of autoimmune 

rheumatic diseases, and outcomes, was extracted and 

summarized in the table. 

 

2.3. Outcomes 

 

The primary outcomes of the included studies 

were infection rate of SARS-CoV-2, risk of hospitaliza-

tion, ICU admission, the use of a ventilator, and mortality 

among patients with rheumatic disease. 

 

3. RESULTS 

 

A total of 16 studies met the inclusion criteria 

and were included in this present review involving 

42.130 patients with autoimmune rheumatic disease. 

The PRISMA flowchart for article inclusion is shown in 

Figure 1. The summary characteristic of the included 

studies is summarized in Table 1. All of the included 

studies were observational study, either prospective or 

retrospective. 

 

4. DISCUSSION 

 

This present review has summarized and 

evaluated the available published literature describing 

unfavorable outcomes of immunosuppressant therapy in 

patients with rheumatic disease to the infection risk of 

COVID-19 and worsen clinical outcomes. Patients with 

autoimmune rheumatic disease require special attention 

during the COVID-19 pandemic. They are classified as 

high risk for infections and other unfavorable effects 

resulting from their immunocompromised state. About 

71%  of  the  patients  were  female,  corresponding  to  the 
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Figure 1. PRISMA flowchart. 

 

natural history of female predominance in autoimmune 

diseases. Compared to the meta-analysis study by Xu et 

al, which reported that 64% of patients were female. 

Because that study involved 31 articles with 1138 patients, 

a lower number of patients compared to our review27. 

However, our study was consistent with the Global 

Registry, stating about 76% of patients were female28. 

The number of patients with rheumatoid arthritis in 

Indonesia is currently estimated at not less than 1.3 

million, with calculations based on the prevalence of AR 

in the world between 0.5-1%29. The outcomes of each 

study were identified as accumulated outcomes without 

further differentiation by rheumatic disease type30. 

Most studies used hydroxychloroquine as a 

part of rheumatic disease treatment. The possible anti-

viral effects of chloroquine and hydroxychloroquine in 

the pandemic's early phase were interesting aspects that 

seemed to prevent SARS-CoV-2 endocytosis in alveolar 

epithelial cells in some in vitro studies. These drugs 

were given Emergency Authorization Used (EAU) by 

FDA to treat COVID-19 in April 2020. However, in June 

2020, both drugs were suspended for COVID-19 manage-

ment because of harmful effects, QT prolongation in 

several studies30-32 including in Indonesia. National 

Agency of Drug and Food Control of Indonesia 

announced that hydroxychloroquine was permitted to 

treat autoimmune rheumatic disease, while chloroquine 

was not recommended due to harmful toxicity33. Due to 

its antiviral mechanism, hydroxychloroquine has been 

proposed to prevent SARS-CoV infection. However, 

this hypothesis was unclear whether the prophylactic 

effect of hydroxychloroquine could be observed in healthy 

individuals or patients with a specific disease. In the 

present review, we found eight studies that reported the 

overall rate of SARS-CoV-2 infection among autoim-

mune rheumatic disease ranged from 0.22% to 3.0%, 

and it was no different with the general population 

without rheumatic disease. This review was similar to a 

study in Indonesia, which reported that among 570 

autoimmune rheumatic diseases, eleven patients were 

confirmed SARS-CoV-2 or approximately 1.92%34. 

Furthermore, there was no significant diffe-

rence in the prevalence of SARS-CoV-2 infection between 

HCQ users and non HCQ users among patients with 

rheumatic disease in two studies by Macias et al12. (3.4% 

vs. 3.0%) and Jung et al13. (2.3% vs. 2.2%). A lower rate of 

SARS-CoV-2 infection (0.43%; 27/6228) among patients 

with rheumatic disease was reported by Zhong et al. in 

Hubei province, China. In that study, hydroxychloro-

quine was significantly associated with reduced risk of 

COVID-19 compared to those taking other DMARDs 

(OR 0.09, CI 95% 0.21-5.40, p-value<0,05)22. However,  
in a study by Zhong et al22., the percentage of patients 

who were taking hydroxychloroquine was lower (26.7%) 

compared to the study by Macias et al12. (40.16%) and 

Jung et al13. (31.4%), respectively. Both studies reported 

COVID-19 incidence and severity were not significantly 

different in patients with autoimmune rheumatic disease 
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treated with or without hydroxychloroquine12,13. 

The study by Machias et al12., stated that the 

overall incidence of COVID-19 was 0.164% (95% CI= 
0.16%-0.17%) cases. This figure is within the 95% CI   
of confirmed COVID-19 found either in patients with 

or without taking HCQ. This shows that incidence of 

confirmed SARS-CoV-2 infection among patients with 

autoimmune rheumatic disease, with or without HCQ, 

is similar to the incidence of SARS-CoV-2 infection     

in general population. There was no clinical efficacy 

associated with the prophylaxis of CQ and HCQ in 

randomized controlled trials. The efficacy of CQ/HCQ 

for post-exposure prophylaxis has rarely been studied 

in randomized control trials with long-term supervision 

of patients and their contacts. The drug's toxicity, in 

particular cardiac toxicity, has often outweighed its 

benefits, in contrast to the treatment of malaria. Patients 

with COVID-19 who were administered CQ/HCQ did 

not show any clinical benefit in a recent meta-analysis 

of 12 studies35. Furthermore, both of the two largest 

randomized controlled trials (RECOVERY36 and WHO 

SOLIDARITY37) confirmed a lack of clinical benefit of 

chloroquine and hydroxychloroquine for COVID-19 

patients. 

Another therapy for autoimmune rheumatic 

disease, especially in SLE, is a glucocorticoid that can 

be used with other DMARDs based on the severity of 

the disease. Rheumatic disease patients administered 

corticosteroids, especially in high doses, are at risk for 

severe infection38. Glucocorticoids were identified as a 

significant risk factor for bacterial infection in a cohort 

study of over 15,000 patients with RA over the age of 

65. Glucocorticoid doubled the rate of serious bacterial 

infections compared to methotrexate use, with a clear 

dose-response relationship for dosages greater than 5 

mg/day and 20 mg/day39. 

Glucocorticoids have been used to manage 

COVID-19 patients, particularly those with cytokine 

storm and acute respiratory distress syndrome (ARDS). 

Several studies have reported slower virus clearance, 

which may worsen the patient's condition. The Indone-

sian Rheumatology Association recommends a dose    

of prednisone as initial therapy of 20 mg/week for    

mild SLE and 0.5 mg/kg/day for moderate to severe 

SLE. In the maintenance phase, the recommended dose 

of prednisone is 7.5 mg/day for all degrees of SLE in 

combination with other immunosuppressant therapy40. 

This review found four articles discussing the 

unfavorable effects of corticosteroids in autoimmune 

rheumatic disease, including increased risk of SARS-

CoV-2 infection, hospitalization, and mortality. A study 

by Favalli et al, reported that prednisone at a dose >2.5 

mg/day was significantly associated with the develop-

ment of SARS-CoV-2 infection16. However, a meta-

analysis study indicated that prednisone or equivalent 

for the short term has no impact or little in infection 

risk. Interestingly, an observational study evaluating a 

different dose of glucocorticoid (low, medium, and high 

dose) demonstrated that patients receiving a medium to 

high dose (≥7.5 mg/day) of prednisolone or equivalent 

were associated with increased risk of infection and 

severe infection41. However, the odds may differ for 

each disease treated with glucocorticoid. A study by 

Fardet et al. reported that the adjusted hazard ratio of 

infection was varied in patients receiving glucocor-

ticoid. The hazard ratio was 2.01 (CI 95%=1.83-2.19) for 

cutaneous cellulitis, and 5.84 (CI 95%=5.61-6.08) for 

lower respiratory tract infection42. 

We found the use of methylprednisolone pulse 

was significantly associated with emergency care, 

hospitalization, ICU admission, and mortality, reported 

by Marques and co-workers15. Intravenous methylpred-

nisolone pulse was administered with a dose of 0.5-1 

g/day for three consecutive days. It is well assumed that 

because of their higher potency and the onset of action 

is faster than oral prednisone, the administration of 

methylprednisolone pulses is indicated for severe SLE 

when a rapid effect is crucial. This therapy aims to avoid 

high-dose and long-term oral prednisone, induce a faster 

tapering, and reduce the cumulative dose of cortices-

teroid and adverse effects43. A higher infection rate was 

observed in patients with SLE receiving methylpred-

nisolone with the dose >1500 mg those less than 1500 

mg. The infection rate was 9.1% in those who receive 

methylprednisolone with the dose >1500 mg. Meanwhile, 

no patients suffered an infection in a <1500 mg44. In 

contrast, the study by Nuñez et al. stated that glucocor-

ticoids were not associated with the risk of hospitaliza-

tion. However, the study did not mention the dose and 

duration of glucocorticoid use and the relatively small 

sample size of 123 patients. In addition, only 54 of the 

123 patients underwent treatment at the hospital. From 

the multivariate analysis results, there was no relation-

ship between the use of glucocorticoids and the risk of 

hospitalization21. 

Infections represent one of the adverse effects 

of high-dose corticosteroids, causing an increased risk 

of morbidity and mortality in patients with SLE. The 

factors precipitating infection in patients with SLE are 

disease activity and the administration of immunosup-

pressant agents, particularly glucocorticoid45. Glucocor-

ticoid suppresses cell-mediated immunity by inhibiting 

IL-1, IL-2, IL-6, dan IFN-gamma. The inhibition of IL-2 

reduces T lymphocyte proliferation and inhibits the 

clonal development expansion of B lymphocytes res-

ponsible for producing immunoglobulin. Furthermore, 

glucocorticoids weaken macrophage activity and impair 

phagocytosis activity46. The Indonesia Rheumatology 

Association recommended corticosteroids can be given 

to patients with confirmed COVID-19 who are asympto-

matic or with mild-moderate symptoms of infection 

with the smallest effective dose according to their rheu-
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matic disease activity. In COVID-19 patients with signs 

of severe infection, the determination of the corticosteroid 

dosage takes into account the clinical conditions and 

weights risk-benefit ratio for each patient47. 

Surprisingly, five studies reported that the use 

of bDMARD, particularly TNF-α inhibitor, was signifi-

cantly associated with a low risk of SARS-CoV-2 infec-

tion and hospitalization. TNF-α is a pro-inflammatory 

cytokine produced by activated monocytes. It involved 

almost in acute inflammatory reactions, acting as an 

inducer of inflammation. COVID-19 patients were pro-

posed to have high inflammatory biomarkers, such as 

IL-6, IL-8, and TNF-α. A blockaded high level of TNF-α 

has beneficial effects by improving prognosis and 

reducing organ damage in inflammatory diseases, such 

as rheumatic disease and COVID-1948. A recent study by 

Del Valle and co-workers indicated that in COVID-19 

patients, TNF-α level was high on the first admission. It 

was a strong and independent predictor of a patient's 

survival (p-value<0.05). The level of TNF-α gradually 

decreased after the administration of tocilizumab, an 

IL-6 inhibitor49. Several clinical trials demonstrated 

that the use of TNF-α inhibitors, including etarnecept, 

infliximab, and adalimumab, relieves inflammation of 

the joint, reduces severe joint progression, and improves 

physical function in patients with advanced rheumatoid 

arthritis50-52. 

Furthermore, the administration of TNF-α 

inhibitor in patients with rheumatoid arthritis is more 

efficacious to promote better symptoms and clinical 

signs than methotrexate alone. However, The Indonesia 

Rheumatology Association recommended that the 

bDMARD administered for rheumatic disease patients 

with COVID-19 is an IL-6 inhibitor after COVID-19 

infection is over. TNF-α inhibitors should be avoided 

based on this guideline53. 

Several studies in the present review reported 

comorbidities, including cardiovascular disease, diabetes, 

chronic respiratory disease, as significant risk factors 

for hospitalization. Some classical cardiovascular risk 

factors such as smoking, insulin resistance, dyslipidemia, 

arterial hypertension, and low baseline of vitamin D 

influenced cardiovascular comorbidities in patients with 

rheumatic disease52-54. Meanwhile, methotrexate and 

TNF-α inhibitor were protective factors55,56. The develop-

ment of cardiovascular events among rheumatic disease 

patients was observed in 10 years and doubled within 12 

months53. Metabolic syndrome and hypertension were 

commonly found in patients with rheumatoid arthritis 

and SLE, with an estimated 14-38% prevalence for 

metabolic syndrome and 23-66% for hypertension57,58. 

Some studies reported cardiovascular disease (RR: 2.25)59, 

hypertension (RR: 2.39)60, and respiratory disease (OR: 

5.15)61 was associated with mortality on COVID-19 

patients with rheumatic disease. 

Meanwhile,   the   study   by   Montero   et   al. 

showed the comorbidities were not associated with 

hospitalization. It was because of the limited number   

of patients and the study design was a retrospective 

study18. An effort should be taken to prevent mortality 

in patients with rheumatic disease. Angiotensin receptor 

blockers (ARBs) and angiotensin-converting enzyme 

inhibitors (ACEi) were clinically proven to avoid severity 

and mortality in COVID-19 patients, particularly with 

comorbidities62. 

There was some limitation of our review. 

First, all of the studies did not report the dose and 

duration of the immunosuppressant therapy to treat 

rheumatic disease. These aspects will impact the 

severity and prognosis of patients. Second, some studies 

have a limited number of patients and with cross-

sectional design. Therefore, the results did not reflect 

the generalized populations directly. Third, the details 

of the outcomes were unavailable for specific rheumatic 

disease and specific immunosuppressant therapy. The 

immunomodulatory effects among immunosuppressant 

therapy such as csDMARD, bDMARD, tsDMARD may 

be different. 

 

5. CONCLUSION 

 

The use of immunosuppressant therapy in 

rheumatic disease patients before the onset of COVID-

19 may have unfavorable effects with poor prognosis 

outcomes. Overall, corticosteroid use, particularly in 

the moderate to high dose, was associated with poor 

clinical outcomes. TNF-α inhibitors may be helpful to 

reduce harmful prognostic factors. Comorbidities in 

rheumatic disease patients should be closely supervised 

to minimize the risk for morbidity and mortality. Rheu-

matologists, pharmacists, and other healthcare teams 

should collaborate to monitor the prognosis and report 

the outcomes for a specific rheumatic disease and specific 

immunosuppressant therapy. This study emphasized 

further study with larger sample size, multicenter, more 

detailed treatment, and disease-specific outcomes. 
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