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Patients with systemic rheumatic diseases (SRD) are vulnerable for coronavirus dis-
ease (COVID-19). The Korean College of Rheumatology recognized the urgent need 
to develop recommendations for rheumatologists and other physicians to manage 
patients with SRD during the COVID-19 pandemic. The working group was orga-
nized and was responsible for selecting key health questions, searching and review-
ing the available literature, and formulating statements. The appropriateness of 
the statements was evaluated by voting panels using the modified Delphi method. 
Four general principles and thirteen individual recommendations were finalized 
through expert consensus based on the available evidence. The recommendations 
included preventive measures against COVID-19, medicinal treatment for stable or 
active SRD patients without COVID-19, medicinal treatment for SRD patients with 
COVID-19, and patient evaluation and monitoring. Medicinal treatments were cate-
gorized according to the status with respect to both COVID-19 and SRD. These rec-
ommendations should serve as a reference for individualized treatment for patients 
with SRD. As new evidence is emerging, an immediate update will be required.
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INTRODUCTION 

Coronavirus disease (COVID-19), first reported in De-
cember 2019 in Wuhan, China, is caused by infection 
with the novel betacoronavirus, severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) [1]. Since then, 
it has spread rapidly, and a worldwide outbreak was noted 
in a few months. The World Health Organization (WHO) 
declared the COVID-19 outbreak a global pandemic on 
March 11, 2020 [2]. As of May 17, 2020, the WHO report-
ed that the cumulative number of COVID-19 cases in the 
world was 4.6 million and that more than 310,000 pa- 
tients had died [3]. In Korea, the first case of COVID-19 
was identified on January 20, 2020; subsequently, a sub- 
stantial outbreak was noted in Korea [4]. The outbreak has 
been relatively well-regulated by the implementation of 
appropriate preventive measures by the government and 
active participation of the public and medical profession-
als. However, new cases continue to be reported in Korea, 
and the COVID-19 pandemic has been scattered world-
wide. Vaccines or therapeutic drugs for COVID-19 have 
not been developed to date.

Patients with systemic rheumatic diseases (SRD), such 
as rheumatoid arthritis (RA) and systemic lupus erythe-
matosus (SLE) are prone to infection because the immune 
system dysfunction is noted in patients with SRD and im-
munosuppressive medications are usually used for these 
patients [5-10]. In addition, patients with SRD often pres-
ent with several comorbidities [11] that are known to be risk 
factors for COVID-19 [12,13]. Therefore, patients with SRD 
are a vulnerable population during the COVID-19 pan-
demic, which should be considered as one of the major 
threats to public health worldwide.

The Korean College of Rheumatology (KCR) recognized 
the urgent need to develop recommendations for rheu-
matologists and other physicians caring for patients with 
SRD during the COVID-19 pandemic. The working group 
was organized to review the evidence and draft preliminary 
statements of recommendation. The final statements were 
determined by expert panel consensus using a modified 
Delphi approach and approved by the KCR. The recom-
mendations consist of general principles and individual 
items of recommendation for the management of SRD 
during the COVID-19 outbreak. These recommendations  
were based on the evidence available in literature at that 
time and the consensus of experts.

PROCESS FOR THE DEVELOPMENT OF THE 
RECOMMENDATIONS

Working group
The working group comprised 11 rheumatologists and 
3 infectious disease specialists. They participated in es-
tablishing the recommendation development plan, de-
ciding the purpose and scope, selecting key questions, 
searching and reviewing the literature, and drafting the 
preliminary statements.

 
Purpose and scope 
The recommendations were developed for the manage- 
ment of adult patients with SRD during the COVID-19 
pandemic. Provision of recommendations for the treat- 
ment of COVID-19 was beyond our study scope. SRD re- 
fer to autoimmune or immune-mediated rheumatic dis- 
eases, including RA, SLE, spondyloarthritis, and other 
such diseases. The recommendations were intended for 
rheumatologists and other physicians who manage pa- 
tients with SRD. The health questions for developing 
the recommendations included general principles, pre- 
ventive measures against COVID-19, treatment of stable 
or active SRD patients without COVID-19, treatment of 
SRD patients with COVID-19, and assessment and mon- 
itoring of SRD. The medications used for patients with 
SRD were classified, as follows: (1) nonsteroidal anti-in- 
flammatory drugs (NSAIDs), (2) glucocorticoids, (3) con-
ventional synthetic disease-modifying antirheumatic 
drugs (csDMARDs), (4) biological DMARDs (bDMARDs), 
(5) targeted synthetic DMARDs (tsDMARDs), and (6) de-
nosumab.

Literature search and review 
The working group searched for and reviewed the rele- 
vant literature archived in the MEDLINE database (via 
PubMed) as of April 23, 2020, for the following domains:
(1) general principles, (2) preventive measures and mon- 
itoring, (3) NSAIDs, (4) glucocorticoids, (5) csDMARDs, (6) 
bDMARDs, (7) tsDMARDs, and (8) denosumab. We lim- 
ited our search to publications in the English or Korean 
language. The clinical guidelines or recommendations 
for managing patients with COVID-19 or SRD that were 
developed by international or national medical societies 
were included. The working group selected literature 
relevant to health questions, reviewed and summarized 
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the contents, and evaluated the evidence level according 
to the Oxford Centre for Evidence-Based Medicine [14].

Formulation of statements and consensus
The working group formulated the preliminary state- 
ments consisting of four general principles and thir-
teen recommendations. The consensus of the final 
statements was established using the modified Delphi 
approach as described in the RAND/University of Cali-
fornia, Los Angeles (UCLA) Appropriateness Method [15]. 
The voting panel comprised 27 rheumatologists and 3 
infectious disease specialists, which included members 
of the working group. The survey was performed online 
with internet-based software. The voting panel members 
were asked to rate their level of agreement for the appro-
priateness of seventeen preliminary statements using a 
9-point numeric scale (1 [strongly disagree] to 9 [strong-
ly agree]). The statements were classified into three lev-
els of appropriateness, using the following definitions: 
appropriate (median rating of 7–9, without disagree-
ment), uncertain (median rating of 4–6 or any median 
with disagreement), and inappropriate (median rating of 
1-3, without disagreement). The definition of disagree-
ment was based on the Interpercentile Range Adjusted 
for Symmetry (IPRAS) method described in the RAND/ 
UCLA appropriateness method [15]. All draft statements 
were agreed to be appropriate by the panel, and then 
these final statements were officially endorsed as recom- 
mendations for the management of patients with SRD 
during the COVID-19 pandemic by the KCR (Table 1).

RECOMMENDATIONS FOR THE MANAGE-
MENT OF PATIENTS WITH SRD DURING THE 
COVID-19 PANDEMIC

General principles

1) �Patients with SRD are at a higher risk for severe COVID-19 
(level of evidence [LoE]: 5)

Among COVID-19 patients, elderly patients and pa-
tients with heart or lung disease have higher morbidity 
and mortality rates [12,13,16-19]. Although precise data 
are not available, patients with SRD may have a high risk 
for developing severe COVID-19 owing to immune dys- 
function noted in SRD and common cardiovascular and 

lung disease comorbidities. Immunosuppressive thera- 
pies, including glucocorticoids and DMARDs can make 
them more prone to severe or fatal disease [7,8,10,20-28]. 
Therefore, patients with SRD should be considered a 
high-risk group for severe COVID-19 and preferred for 
evaluation and examination. 

2) �Immediate diagnostic testing is required for patients with 
SRD with suspected COVID-19 (LoE: 5)

Early detection is essential for treating and preventing 
the spread of COVID-19 [29-32]. In the area of COVID-19 
outbreak, any patient with acute onset of fever, respira-
tory symptoms, such as cough, phlegm, and dyspnea, 
and/or other constitutional symptoms, including ar-
thralgia and myalgia, should be suspected of experi-
encing COVID-19 [16]. In patients with SRD, however, 
the symptoms of infection can be masked by the effects 
of the anti-inflammatory drugs or glucocorticoids that 
they are receiving. In up to 20% of the patients with SRD 
who had COVID-19, fever did not appear as an initial 
symptom [17,18,33]. In addition, some manifestations 
of COVID-19, like arthralgia and cytokine storm, are 
similar to those of SRD [34]. Therefore, the diagnosis 
of COVID-19 in patients with SRD is challenging when 
only symptoms and signs are considered. A diagnos-
tic test, such as polymerase chain reaction (PCR) for 
COVID-19, is immediately required when COVID-19 is 
clinically suspected in a patient with SRD.

3) �Shared decision-making is fundamental, and the dis-
ease status, comorbidities, and presence or absence of 
COVID-19 should be considered when treating patients 
with SRD (LoE: 5)

Shared decision-making with patients is fundamental 
during the COVID-19 pandemic partly because of the 
current insufficient evidence on COVID-19 and inevi-
table uncertainty in medical decisions. Patients should 
be able to obtain appropriate medical advice and are en-
couraged to participate in treatment decision-making. 
When treating patients with SRD, the current status of 
underlying SRD and their comorbidities and the pres-
ence or absence of COVID-19 should be considered [35-
38].  Patients with COVID-19 should be treated in coop-
eration with the relevant infectious disease specialists or 
considered to be referred to them [29,39-42].
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4) �Patients should be provided with information regarding 
public preventive measures against COVID-19, such as 
washing hands, wearing a face mask, and social distanc-
ing (LoE: 2 [washing hands], 4 [wearing a mask], 5 [social 
distancing])

The transmission of COVID-19 mainly occurs by close 
contact through respiratory droplets, by direct contact 

with infected persons, or by contact with contaminated 
objects and surfaces [43]. Therefore, in order to prevent 
infection and transmission of the virus, it is essential to 
keep strict hand hygiene [44-46], wear a face mask [47-52], 
and practice social distancing [53]. The systematic  re-
view has shown that respiratory virus spread can be pre-
vented by hygiene measures such as handwashing [45]. 

Table 1. Recommendations for the management of patients with SRD during the COVID-19 pandemic

General principles
Appropriatenessa

Median ≥ 7/9, %

1. Patients with SRD are at a higher risk for severe COVID-19. 8.5 73

2. Immediate diagnostic testing is required for patients with SRD with suspected COVID-19. 9 100

3. Shared decision-making is fundamental, and the disease status, comorbidities, and presence 
or absence of COVID-19 should be considered when treating patients with SRD.

9 100

4. Patients should be provided with information regarding public preventive measures against
COVID-19, such as washing hands, wearing a face mask, and social distancing.

9 100

Recommendations

1. Regular exercise within the personal space, smoking cessation, and vaccinations against 
influenza and pneumococcus are encouraged in patients with SRD.

9 100

2. For stable SRD patients without COVID-19, current medication, including glucocorticoids, 
DMARDs, and other immunosuppressants, may be continued.

9 100

3. NSAIDs may be used, if indicated, for SRD patients, except for patients with severe 
COVID-19.

8 100

4. A. Glucocorticoids, at the minimum effective dose required, can be used to control disease 
activity in active SRD patients without COVID-19.

9 100

B. Even in patients with COVID-19, current treatment with glucocorticoids for SRD should 
not be abruptly terminated.

9 100

5. 
 

A. csDMARDs can be initiated or used for active SRD patients without COVID-19. 9 100

B. In patients with COVID-19, treatment with csDMARDs, except for hydroxychloroquine 
and sulfasalazine, should be temporarily terminated.

7.5 70

6. A. bDMARDs can be initiated or used for active SRD patients without COVID-19. 9 100

B. In patients with COVID-19, treatment with bDMARDs, except for interleukin-6  
inhibitors, should be temporarily terminated.

8 70

7. A. The initiation of tsDMARDs may be postponed until the cessation of the COVID-19  
pandemic if an alternative therapy is available.

8 87

B. In patients with COVID-19, treatment with tsDMARDs should be temporarily  
discontinued.

8 80

8. Continuing the use of denosumab is suggested for patients with osteoporosis. 8 100

9. The intervals for and methods of monitoring the disease status and drug toxicities may  
be appropriately adjusted for patients with stable SRD.

9 100

SRD, systemic rheumatic diseases; COVID-19, coronavirus disease 2019; DMARDs, disease-modifying antirheumatic drugs; 
NSAIDs, nonsteroidal anti-inflammatory drugs; csDMARDs, conventional synthetic SRD systemic rheumatic diseases; bD-
MARDs, biological disease-modifying antirheumatic drugs; tsDMARDs, targeted synthetic DMARDs. 
a �Appropriateness was evaluated according to RAND/University of California, Los Angeles (UCLA) appropriateness method 
(Appropriate [A] was defined as a median rating of 7–9 without disagreement).
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Although wearing face masks in non-pandemic settings 
did not show a statistically significant reduction of acute 
respiratory viral infection cases [47], it is now consid-
ered a reasonable measure to reduce virus transmission 
during the COVID-19 pandemic [48,51,52]. In a random-
ized controlled trial, coronavirus was detected in the 
exhaled breath of 30%–40% of participants without face 
masks, while it was not detected in participants wearing 
face masks [50]. Social distancing is one of the best ways 
to reduce close contact and to prevent the spread of the 
virus [53]. Patients should be provided with informatio 
on public precautionary measures and encouraged to 
comply with them for protecting themselves and their 
societies from COVID-19 [54-59].

Recommendations

Recommendation 1. Regular exercise  within the personal 
space, smoking cessation, and vaccinations for influenza and 
pneumococcus are encouraged in patients with SRD (LoE: 5 
[exercise], 4 [smoking], 5 [vaccination]) 
Exercise may lower the disease activity of SRD and im- 
prove the function and the participation of patients 
with SRD [60]. International societies have strongly 
recommended exercise for patients with SRD, such as 
RA and spondyloarthritis [36,61]. Considering that ex-
ercise is effective, safe, and can be easily performed, it 
is also recommended appropriately for public health 
[62,63]. However, prolonged high-intensity exercise is 
not advisable because it can lead to immunosuppres-
sion for hours [64]. A well-ventilated personal space is 
suitable for exercise, considering the risk of COVID-19 
transmission. Performing exercise outdoor while main-
taining appropriate physical distance from other peo-
ple may also be suitable [65,66]. Generally, smoking is a 
risk factor for acute respiratory disease [67]. Regarding 
COVID-19, smoking has been reported to be associated 
with an increased risk of infection and worse outcomes 
[68-70]. Smoking can cause or worsen comorbidities 
such as cardiovascular disease, respiratory diseases, and 
diabetes mellitus [71,72]. Therefore, smoking cessation 
has been proposed as a major public health measure 
in response to the COVID-19 pandemic [73]. Smoking 
reportedly has harmful effects on the human immune 
system [74]. In terms of SRD, smoking is the most potent 
environmental risk factor for the development of RA [75] 

and is also associated with the development of SLE [76]. 
Smoking may decrease the therapeutic responsiveness 
of DMARDs, such as antimalarial agents [77,78]. As pa-
tients with SRD also have a high risk of cardiovascular 
disease, smoking cessation is generally recommended 
by international societies [36,61,79].

Influenza infection may concurrently develop in 
COVID-19 patients [80], and one or more other patho-
genic infections have been detected in 21% of the 
COVID-19 patients [81]. Data from China showed that 
secondary bacterial infections were detected in 50% of 
the patients with COVID-19 who died [12,82]. Therefore, 
a co-infection may be a potential risk factor that may 
lead to fatal consequences [83]. In addition, the severity 
of COVID-19 was reportedly low in patients who were 
vaccinated against influenza [84]. In general, administra-
tion of influenza and pneumococcal vaccines is strongly 
recommended for patients with SRD [85]. Prevention of 
respiratory diseases through vaccination can reduce not 
only fatality rates associated with COVID-19 but also the 
burden on the medical system during the COVID-19 
pandemic.

Recommendation 2. For stable SRD patients without 
COVID-19, current medication, including glucocorticoids, 
DMARDs, and other immunosuppressants, may be contin-
ued (LoE: 4)
High disease activity in patients with SRD may act as a 
risk factor for infection [9], and strict control of SRD ac- 
tivity, in general, is more important even if the infection 
risk may increase with the use of immunosuppressive 
medications, including glucocorticoids and DMARDs. 
Sudden drug withdrawal may exacerbate SRD. This 
can result in the requirement of an increased dose of 
immunosuppressive agents such as glucocorticoids, 
which may increase the risk of infection with COVID-19 
[86,87]. As long-term use of glucocorticoids may lead to 
inhibition of the hypothalamic-pituitary-adrenal axis, 
the sudden cessation of glucocorticoids can cause ad-
renal crisis [88-90]. Thus, current medications for SRD, 
including glucocorticoids, DMARDs, and other immu-
nosuppressive drugs, may be continued in stable SRD 
patients without evidence of COVID-19, and these med-
ications should not be abruptly terminated.
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Recommendation 3. NSAIDs may be used, if indicated, for SRD 
patients, except  for patients with severe COVID-19 (LoE: 4)
NSAIDs are used in patients with SRD for controlling 
symptoms or some disease activity or both. The WHO 
initially warned that the use of NSAIDs in patients with 
COVID-19 might be risky, based on a French study on 
the use of ibuprofen in patients with chickenpox and 
pneumonia [91]. Paracetamol was suggested as the pri-
mary drug for controlling the symptoms of COVID-19 
[92-95]. However, owing to the lack of further studies 
supporting it, this suggestion was withdrawn [96-98]. 
Discontinuation of NSAIDs in patients with SRD may 
aggravate disease activity, leading to an increase in the 
risk of infection [99]. Thus, NSAIDs may be used if in-
dicated in SRD patients with COVID-19, except for in 
cases of severe disease. NSAIDs may have a deleterious 
effect on patients presenting with severe COVID-19 with 
multi-organ dysfunction [18].

Recommendation 4. A. Glucocorticoids, at the minimum ef-
fective dose required, can be used to control disease activity 
in active SRD patients without COVID-19 (LoE: 5). B. Even in 
patients with COVID-19, current treatment with glucocorti-
coids for SRD should not be abruptly terminated (LoE: 5)
Even during the COVID-19 pandemic, glucocorticoids 
can be used to control disease activity in SRD patients 
without COVID-19. However, systemic glucocorticoid 
therapy may increase the risk of infection in a dose-de- 
pendent manner. It is associated with an increased risk 
of reactivation of herpes zoster virus, severe bacterial 
infections, and opportunistic infections [10,27,100]. As 
glucocorticoids can cause several harmful side effects, 
besides infection, the minimum effective dose should 
be used.

There are controversies regarding the effects of sys-
temic glucocorticoids on patients with respiratory viral 
diseases. Systemic glucocorticoid use was associated 
with increased mortality in patients with influenza [101] 
and delayed viral clearance in patients with Middle East-
ern Respiratory Syndrome Coronavirus (MERS-CoV) 
[102]. Although evidence regarding the benefits of glu-
cocorticoid use is not available, systemic glucocorticoid 
therapy has been widely used for the treatment of SARS-
CoV infection [103]. COVID-19 can cause an explosive 
immune response, such as a cytokine storm, leading 
to immune-mediated tissue injury. Systemic glucocor-

ticoids have been used in these patients, although the 
therapeutic effects of systemic glucocorticoids are not 
clear [104]. A recent meta-analysis reported that gluco-
corticoids do not affect the mortality among patients 
with COVID-19 [105]. In addition, systemic glucocorti-
coids currently used for SRD should not be terminated 
abruptly because the risk of adrenal crisis, flare of SRD 
or both may outweigh the potential advantages associat-
ed with glucocorticoid withdrawal. High doses of gluco-
corticoids may be permitted for SRD patients who have 
a severe or vital organ-threatening disease even when 
they are experiencing COVID-19.

Recommendation 5. A. csDMARDs can be initiated or used 
for active SRD patients without COVID-19 (LoE: 5). B. In pa-
tients with COVID-19, treatment with csDMARDs, except for 
hydroxychloroquine and sulfasalazine, should be temporarily 
terminated (LoE: 4 [hydroxychloroquine], 5 [sulfasalazine])
csDMARDs, including methotrexate, leflunomide, chlo-
roquine (CQ)/hydroxychloroquine (HCQ), and sulfas-
alazine (SSZ), are usually used for controlling disease 
activity and preventing structural damage in patients 
with SRD. It has been reported that csDMARDs are not 
associated with an increased risk of infection [8], and 
high disease activity is a risk factor of infection in pa-
tients with RA [6,106]. It is reasonable to use csDMARDs 
to control the disease in active SRD patients without 
COVID-19. As both SRD and the use of immunosup-
pressant drugs are risk factors for infection in patients 
with SRD [7,25,106,107], the temporary discontinuation 
of immunosuppressant drugs is generally recommend-
ed in SRD patients with severe infection [108]. In can-
cer patients with repeated cycles of chemotherapy, the 
clinical outcome of COVID-19 was significantly worse 
[109,110], and the hazard ratio of chemotherapy within 14 
days prior to the documentation of COVID-19 for severe 
complications was 4.079 (95% confidence intervals [CIs], 
1.086–15.322) [110]. These findings indicate that immu-
nosuppressive therapy may worsen the clinical outcome 
of COVID-19. Thus, it is recommended to temporarily 
discontinue csDMARDs with immunosuppressive po-
tential in SRD patients infected with COVID-19. Since 
CQ/HCQ and SSZ may not have an immunosuppressive 
effect, they may be used in SRD patients with COVID-19.
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Recommendation 6. A. bDMARDs can be initiated or used 
for active SRD patients without COVID-19 (LoE: 5). B. In pa-
tients with COVID-19, treatment with bDMARDs, except for 
interleukin-6 inhibitors, should be temporarily terminated 
(LoE: 5)
bDMARDs, inhibiting tumor necrosis factor (TNF) or 
other proinflammatory cytokines, have a significant 
effect on improving disease activity, symptoms, and 
functions of patients with SRD refractory to first-line 
therapy [35,36,38,111,112]. However, incidental infection 
is a major concern for patients undergoing bDMARD 
therapy. bDMARDs are associated with an increased, 
but variable, risk of infection with Mycobacterium and 
other opportunistic pathogens [113]. The risk of se-
vere infection requiring hospitalization is substantial-
ly higher in patients receiving bDMARD therapy than 
in those receiving csDMARD therapy [114]. Use of bD-
MARDs can reactivate viral diseases, such as hepatitis 
B and C, although the outcomes of bDMARD therapy 
range from no association between bDMARD use and 
incidence of herpes zoster infection to low incidence of 
infection [26,115,116]. As in the case of csDMARD thera-
py, bDMARDs can be used for patients with newly diag-
nosed or active SRD patients, if indicated according to 
the current guidelines for patients without COVID-19, 
because uncontrolled disease activity poses a high risk 
of infection. In SRD patients with COVID-19, it is rea-
sonable to discontinue bDMARDs temporarily except 
for interleukin-6 (IL-6) inhibitors. IL-6 inhibitors have 
been shown to be effective in the treatment of severe 
COVID-19 patients in several studies [117-120]. Patients 
with severe COVID-19 have sometimes deteriorated into 
cytokine syndromes, in which IL-6 is the primary cyto-
kine in cytokine storm syndrome, so IL-6 inhibitors are 
assumed effective in inflammatory conditions caused by 
COVID-19 [121,122]. IL-6 inhibitors may also be consid-
ered in COVID-19 cases with respiratory failure, rapid 
exacerbation, or high serum levels of IL-6 [123]. Thus, 
IL-6 inhibitors may be continued in active SRD patients 
with COVID-19.

Recommendation 7. A. The initiation of tsDMARDs  may be 
postponed until the cessation of the COVID-19 pandemic if 
an alternative therapy is available (LoE: 5). B. In patients with 
COVID-19, treatment with tsDMARDs should  be  temporar-
ily  discontinued  (LoE:  5) 
tsDMARDs that are currently used for patients with 
SRD include tofacitinib, baricitinib, and upadacitinib. 
Among them, baricitinib, an inhibitor of both Janus ki-
nase 1 (JAK1) and Janus kinase 2 (JAK2), was proposed as 
a therapeutic agent for COVID-19, especially for patients 
with severe disease because it inhibits adaptor-associat-
ed protein kinase 1 (AAK1), a regulator of SARS-CoV-2 
endocytosis [124,125]. However, the JAK inhibitors may 
not be safe for use because inhibition of JAK and the 
subsequent activator of the transcription protein signal-
ing pathway can affect the activity of interferon-α, re-
sulting in a decrease in the immune response to viral in-
fection [126-129]. In early or asymptomatic patients with 
COVID-19, interferon-α may play an important role in 
overcoming the disease [127].

According to clinical data, tofacitinib has a serious 
risk of infection when compared to bDMARDs and is 
asso- ciated with a two-fold higher risk of herpes zoster 
versus all bDMARDs [130]. In particular, older patients (> 
65 years of age) treated with tofacitinib had a significant-
ly higher risk of severe and fatal infections than those 
who were treated with TNF inhibitors [131].

Considering the possible risk associated with the use 
of the JAK inhibitor for the viral disease, we suggest that 
beginning with tsDMARD therapy in active SRD patients 
be postponed until the cessation of the COVID-19 pan-
demic and an alternative therapy other than tsDMARDs 
be preferred. If a patient is infected with COVID-19, 
tsDMARDs should be temporarily discontinued.

Recommendation 8. Continuing the use of denosumab is 
suggested for patients with osteoporosis (LoE: 5) 
Denosumab is a human monoclonal antibody that binds 
to the receptor activator of nuclear factor kappa-B li-
gand (RANKL). Denosumab is used for treating osteopo-
rosis and preventing fractures. Some effects of RANKL 
inhibition on immune function have been reported in 
animal models, and RANKL-RANK interaction might 
modify immune responses in the skin through an effect 
on the intensity of the inflammatory response [132-135]. 
Serious adverse events of infections have been noted in 
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subjects receiving denosumab in some clinical trials 
[136-138]. However, an analysis of the serious infection 
events in a large clinical trial showed no clear clinical 
pattern to suggest a relationship with time or duration 
of exposure to denosumab [137]. There are some emerg-
ing data that discontinuation of denosumab leads to a 
rebound increase in the risk of multiple vertebral frac-
tures [139-141]. Fractures occurred 8 to 16 months after 
the last dose [139]. Considering the risk of fractures, we 
suggest that the use of denosumab for SRD patients 
with osteoporosis be continued and the dosing intervals 
of denosumab do not exceed 8 months.
 
Recommendation 9. The intervals for and methods of moni-
toring the disease status and drug toxicities may be appropri-
ately adjusted for patients with stable SRD (LoE: 5)
Patients with newly diagnosed or active SRD should 
be evaluated for their disease status and drug toxicities 
periodically based on the current recommendations 
[35,36,38,111]. Frequent visits to hospitals might expose 
the patients to a risk of infection during the COVID-19 
pandemic. For patients with stable SRD, the intervals 
and methods for monitoring the disease status and the 
safety of the patients can be adjusted appropriately to 
minimize unnecessary hospital visits [93]. 

CONCLUSIONS

COVID-19, an infectious disease that has turned into a 
global pandemic, is causing unprecedented damage to 
humans and societies. It poses a substantial threat to 
not only global public health but also vulnerable popu-
lations. Infection often leads to morbidity and mortality 
in patients with SRD; thus, the COVID-19 pandemic is 
a major concern for physicians treating SRD and for pa-
tients with SRD.

We have developed treatment recommendations for 
rheumatologists and other physicians who manage pa- 
tients with SRD during the COVID-19 pandemic. Four 
general principles and thirteen recommendations, in- 
cluding the preventive measures against COVID-19, me- 
dicinal treatment for SRD, and patient evaluation and 
monitoring, were established.

Patients with SRD are vulnerable for COVID-19. El-
derly patients and patients with underlying medical 

conditions are at higher risk of severe COVID-19 [21]. 
The hospitalization and mortality rates associated with 
COVID-19 increase with older age [13,21]. The US CDC 
(Centers for Disease Control and Prevention) has stated 
that chronic kidney disease, chronic obstructive pul-
monary disease, immunocompromised state, obesity, 
severe heart condition, sickle cell disease, and type 2 di-
abetes mellitus are related to an increased risk of severe 
COVID-19 [21]. Although SRD is not stated to be clearly 
associated with an increased risk of COVID-19 by the 
US CDC, evidence has indicated that patients with SRD 
are associated with an increased risk of infection [7,142-
144]. This may be because of the substantial dysfunction 
of the innate and adaptive immunity in SRD patho-
genesis [143,145,146]. In addition, patients with SRD are 
prescribed immunosuppressive agents, including glu-
cocorticoids and DMARDs, which increase the risk of 
infection [24,147]. Lymphocytopenia and corticosteroid 
therapy (> 10 mg prednisolone equivalent per day) have 
been reported as predictive factors of infection requir-
ing hospitalization in patients receiving chronic immu-
nosuppressive therapy [23]. With respect to COVID-19, 
immunosuppression and lymphocytopenia were associ-
ated with critical disease [22,148].

Most recent studies confirmed an increased risk of 
severe COVID-19 in patients with SRD. From the re-
sults of the COVID-19 Global Rheumatology Alliance 
Registry, the mortality rate of rheumatic patients with 
COVID-19 (9%) was higher than that of the general pop-
ulation with COVID-19 (5.7% according to the WHO on 
June 12, 2020), and glucocorticoid exposure (≥ 10 mg 
prednisolone equivalent per day) was associated with 
hospitalization [149]. A large-scale study from the UK 
showed that common autoimmune diseases such as RA 
and SLE were risk factors for COVID-19 related death 
[150]. Moreover, compared with the reference popula-
tion, COVID-19 has occurred more frequently in pa-
tients with rheumatic diseases (odds ratio, 1.32; 95% CIs, 
1.15–1.52), especially in patients receiving bDMARDs or 
tsDMARDs as reported in a Spanish retrospective study 
conducted in seven hospitals [151].

COVID-19 is a highly infectious disease, especially 
during the early stage, and is associated with significant 
morbidity and fatality rates. Thus, early diagnosis and 
patient isolation are essential for the management of 
patients with COVID-19 and for preventing viral spread. 
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However, during the early stages of the COVID-19 pan-
demic, the strategies for diagnostic testing differed 
among the nations, depending on the capacities of the 
medical system, availability of diagnostic kits, and per-
spective of health policies. For example, the use of di-
agnostic tests was limited to severely ill patients in Italy 
and the UK, while aggressive testing was performed in 
Korea for early disease diagnosis [152,153]. Diagnostic 
testing for COVID-19 is usually indicated for patients 
suspected to have been exposed to COVID-19 and pre-
senting with fever or respiratory symptoms, such as 
cough, phlegm, and sore throat. However, in Korea, 
physicians can order COVID-19 diagnostic testing for 
patients with suspected COVID-19 even when they do 
not present with all the aforementioned symptoms [29]. 
Owing to active testing, tracing, and implementation of 
an isolation strategy for patients with COVID-19, the 
COVID-19 outbreak has been relatively well-controlled 
in Korea.

The diagnosis of COVID-19 is challenging in patients 
with SRD. In SRD patients, systemic and respiratory 
symptoms of viral infections can be mistaken for those 
of underlying diseases or associated lung disease. In 
diagnosis, the effects of anti-inflammatory drugs may 
mask symptoms, such as fever [33]. Delay in the diagno-
sis may lead to worse outcomes in SRD patients vulner-
able for COVID-19. COVID-19 cannot be excluded based 
on symptoms in patients with SRD. Testing for early 
diagnosis of COVID-19 should not be delayed for SRD 
patients with suspected viral infection.

Public preventive measures against COVID-19, such 
as washing hands, wearing a mask, and social distancing, 
are critical for preventing infection and the spread of 
the virus. There were controversies on the effectiveness 
of wearing a face mask in the early days of the COVID-19 
pandemic. However, a recent systematic literature re-
view showed that wearing a mask can significantly re-
duce the risk of COVID-19 [154]. We recommend wear-
ing a face mask, washing hands frequently, and social 
distancing to prevent the development of COVID-19 in 
vulnerable patients.

In these recommendations, medicinal treatments are 
categorized according to the states of both COVID-19 
and SRD. In the absence of COVID-19, it is recommend-
ed to maintain current treatment in patients with stable 
SRD. In active SRD patients without COVID-19, medi-

cations except for tsDMARDs may be started or used if 
indicated. In the case of tsDMARDs, we suggest using 
alternative treatment options considering the risks of 
JAK inhibitors during the COVID-19 outbreak. Howev-
er, tsDMARDs may be used for active SRD patients, if 
options other than tsDMARDs are not available. If SRD 
patients are infected with COVID-19, immunosuppres-
sive drugs, except for glucocorticoids, CQ/HCQ, SSZ, 
and IL-6 inhibitors, should be discontinued temporari-
ly because of the risk to exacerbate the viral disease. Ac-
cording to these recommendations, early diagnosis or 
exclusion of COVID-19 is crucial because the presence 
or absence of COVID-19 determines the initial clinical 
pathway for drug therapy.

Patients may have difficulty in visiting hospitals 
during the outbreak of COVID-19. Hospital visits can 
increase the risk of exposure to COVID-19. Therefore, 
during the COVID-19 pandemic, it may be necessary to 
extend the monitoring intervals or introduce the means 
of seeing the patients in a non-face-to-face way. Tele-
medicine was partly performed over the phone in Dae-
gu, Korea, while the city was on near lockdown due to 
the COVID-19 outbreak.

Although increasing evidence is available regarding 
COVID-19, high-quality evidence is currently lacking. 
There is marked uncertainty on the management strat-
egy for patients with COVID-19. Most of the evidence 
supporting these recommendations is low-level and 
indirect. Some recommendations have been formulat-
ed based mainly on expert opinions and precaution-
ary principles. As considerable scientific evidence on 
COVID-19 is now emerging, these recommendations 
will require an appropriate revision in the not too dis-
tant future. Until then, we hope that these recommen-
dations will serve as a helpful reference for the individ-
ualized management of patients with SRD.
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