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Objective. To provide guidance to rheumatology providers on the management of adult rheumatic disease in the 
context of the coronavirus disease 2019 (COVID- 19) pandemic.

Methods. A task force, including 10 rheumatologists and 4 infectious disease specialists from North America, was 
convened. Clinical questions were collated, and an evidence report was rapidly generated and disseminated. Questions 
and drafted statements were reviewed and assessed using a modified Delphi process. This included asynchronous 
anonymous voting by e-mail and webinars with the entire panel. Task force members voted on agreement with draft 
statements using a 1–9- point numerical scoring system, and consensus was determined to be low, moderate, or high 
based on the dispersion of votes. For approval, median votes were required to meet predefined levels of agreement 
(median values of 7–9, 4–6, and 1–3 defined as agreement, uncertainty, or disagreement, respectively) with either 
moderate or high levels of consensus.

Results. To date, the task force has approved 80 guidance statements: 36 with moderate and 44 with high 
consensus. These were combined, resulting in 27 final guidance statements.

Conclusion. These guidance statements are provided to promote optimal care during the current pandemic. 
However, given the low level of available evidence and the rapidly evolving literature, this guidance is presented as a 
“living document,” and future updates are anticipated.

Due to the rapidly expanding information and evolving evidence related to COVID-19, which may lead to 
modification of some guidance statements over time, it is anticipated that updated versions of this article 
will be published, with the version number included in the title. Readers should ensure that they are con-
sulting the most current version.

Guidance developed and/or endorsed by the American College of Rheumatology (ACR) is intended to inform 
particular patterns of practice and not to dictate the care of a particular patient. The ACR considers adher-
ence to this guidance to be voluntary, with the ultimate determination regarding its application to be made 
by the physician in light of each patient’s individual circumstances. Guidance statements are intended to 
promote beneficial or desirable outcomes but cannot guarantee any specific outcome. Guidance developed 
or endorsed by the ACR is subject to periodic revision as warranted by the evolution of medical knowledge, 
technology, and practice.

The American College of Rheumatology is an independent, professional medical and scientific society which 
does not guarantee, warrant, or endorse any commercial product or service.
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INTRODUCTION

Since its initial outbreak in Wuhan, China, coronavirus dis-
ease 2019 (COVID- 19) has rapidly evolved into a worldwide 
pandemic (1). Caused by infection with severe acute respira-
tory syndrome coronavirus 2 (SARS–CoV- 2), COVID- 19 has 
impacted millions of lives and has contributed to a growing 
number of deaths worldwide. The pandemic poses a substantial  
challenge for both rheumatology providers and patients since 
serious infection is a well- recognized cause of morbidity 
and mortality across a number of rheumatic diseases. There-
fore, there is an urgent need to address important questions 
regarding COVID- 19 risk and prevention as well as the safety 
surrounding the administration of rheumatic disease treatments.

The American College of Rheumatology (ACR) convened the 
COVID- 19 Clinical Task Force on March 26, 2020, charged by 
ACR leadership to rapidly provide guidance to rheumatology pro-
viders relevant to the management of rheumatic disease in adult 
patients during the pandemic. Clinical guidance generated from 
this effort is intended to aid in the care of individual patients, but it 
is not meant to supplant clinical decision- making. Modifications to 
treatment plans, particularly in patients with complex conditions, are 
highly disease- , patient- , geography- , and time- specific and, there-
fore, must be individualized as part of a shared decision- making 
process. Although substantial attention has been given to the use 
of rheumatology treatments (e.g., hydroxychloroquine [HCQ], chlo-
roquine [CQ], interleukin- 6 [IL- 6] receptor inhibition) in the preven-
tion and management of COVID- 19 and associated inflammatory 
sequelae of infection, the guidance provided in this report is limited 
to the management of rheumatic disease and does not address 

the  management of  COVID- 19 and/or its complications. Further-
more, the guidance herein is presented as a “living” document, rec-
ognizing that evidence is evolving rapidly and the ACR anticipates 
the need for updates of this guidance as such evidence becomes 
available.

METHODS

Clinical questions. A task force leadership group (TRM, 
KGS, LF, SRJ) generated initial questions and clinical scenarios to 
address. Initial questions were informed by review of “Frequently 
Asked Questions” posted by rheumatology patients on patient- 
facing web sites hosted by the national Arthritis Foundation (2), 
CreakyJoints (3), and the Global Healthy Living Foundation (4). 
Questions were categorized into 4 overlapping domains: 1) risk 
assessment and prevention, 2) use of rheumatic disease treat-
ments in patients at risk for exposure, 3) rheumatic disease treat-
ment immediately following known SARS–CoV- 2 exposure (e.g., 
community- related exposure as defined by the Centers for Dis-
ease Control and Prevention [CDC]), and 4) management of rheu-
matic disease in the context of COVID- 19. The task force agreed 
that the perspective of the guidance should be that of manag-
ing clinicians and their individual patients but that some atten-
tion should be directed to a societal perspective, when relevant, 
around potential issues of availability of specific antirheumatic 
therapies being considered for treatment of COVID- 19. Follow-
ing an initial task force webinar on March 26, 2020, 4 separate 
subgroups were formed to address and refine questions in each 
domain. The task force included 14 members from North Amer-
ica and comprised 10 rheumatologists and 4 infectious disease 

Supported by the American College of Rheumatology.
1Ted R. Mikuls, MD, MSPH: University of Nebraska Medical Center, Omaha, 

and VA Nebraska–Western Iowa Health Care System, Omaha, Nebraska; 2Sindhu 
R. Johnson, MD, PhD: Toronto Western Hospital, Mount Sinai Hospital, and 
University of Toronto, Toronto, Ontario, Canada; 3Liana Fraenkel, MD, MPH: 
Berkshire Health Systems, Pittsfield, Massachusetts, and Yale University, New 
Haven, Connecticut; 4Reuben J. Arasaratnam, MD, MPH, Bonnie L. Bermas, MD: 
University of Texas Southwestern Medical Center, Dallas; 5Lindsey R. Baden, MD, 
Karen Costenbader, MD, MPH, Ellen M. Gravallese, MD, Michael E. Weinblatt, 
MD: Brigham and Women’s Hospital, Boston, Massachusetts; 6Winn Chatham, 
MD, Amy S. Mudano, MPH, Kenneth G. Saag, MD, MSc: University of Alabama 
at Birmingham; 7Stanley Cohen, MD: Metroplex Clinical Research Center, Dallas, 
Texas; 8Andre C. Kalil, MD, MPH: University of Nebraska Medical Center, Omaha; 
9Kevin Winthrop, MD, MPH: Oregon Health and Science University, Portland; 
10Amy Turner: American College of Rheumatology, Atlanta, Georgia.

Dr. Mikuls has received consulting fees, speaking fees, and/or honoraria 
from Pfizer (less than $10,000) and research support from Bristol Myers Squibb 
and Horizon. Dr. Johnson has received consulting fees and/or honoraria from 
Boehringer Ingelheim and Ikaria (less than $10,000 each) and research support 
from GlaxoSmithKline, Corbus, Roche, Merck, Boehringer Ingelheim, and Bayer. 
Dr. Chatham has received consulting fees, speaking fees, and/or honoraria 
from ChemoCentryx, Sobi, and Novartis (less than $10,000 each) and research 
support from Bristol Myers Squibb, Janssen, and GlaxoSmithKline. Dr. Cohen has 
received consulting fees, speaking fees, and/or honoraria from Amgen, AbbVie, 
Bristol Myers Squibb, Eli Lilly, Genentech, Gilead, and Roche (less than $10,000 
each) and from Pfizer (more than $10,000), and research support from Amgen, 
AbbVie, Bristol Myers Squibb, Eli Lilly, Gilead, Genentech, Pfizer, and Roche. Dr. 
Costenbader has received research support from AstraZeneca, GlaxoSmithKline, 

Janssen, Eli Lilly, and Merck. Dr. Gravallese has received salary support from the 
New England Journal of Medicine (more than $10,000) and has received royalties 
as an editor for UptoDate and the textbook Rheumatology. Dr. Weinblatt has 
received consulting fees, speaking fees, and/or honoraria from AbbVie, Amgen, 
Canfite, Crescendo Bioscience, Gilead, GlaxoSmithKline, Horizon, Johnson & 
Johnson, Merck, Novartis, Pfizer, Roche/Genentech, Samsung, Sanofi, Scipher 
Medicine, and Setpoint Medical (less than $10,000 each) and from Bristol Myers 
Squibb, Corrona, Eli Lilly, and Pfizer (more than $10,000 each), owns stock or 
stock options in Lycera, Vorso, Scipher Medicine, Immedix, and Canfite, receives 
royalties as co-editor of the textbook Rheumatology, and has received research 
support from Amgen, Bristol Myers Squibb, Eli Lilly, Crescendo Bioscience, 
and Sanofi. Dr. Winthrop has received consulting fees, speaking fees, and/
or honoraria from Bristol Myers Squibb, Eli Lilly, Roche, Gilead, Pfizer and 
GlaxoSmtihKline (less than $10,000 each) and from AbbVie and UCB (more than 
$10,000 each) and research support from Pfizer and Bristol Myers Squibb. Dr. 
Saag has received consulting fees, speaking fees, and/or honoraria from AbbVie, 
Bayer, GlaxoSmithKline, Behring, Daiichi Sankyo, Gilead, Radius, and Roche/
Genentech (less than $10,000 each) and from Amgen (more than $10,000) and 
research support from Amgen and Radius. No other disclosures relevant to this 
article were reported.

Address correspondence to Ted R. Mikuls, MD, MSPH, University of 
Nebraska Medical Center, Division of Rheumatology, 986270 Nebraska 
Medical Center, Omaha, NE 68198. Email: tmikuls@unmc.edu.

Submitted for publication July 7, 2020; accepted July 9, 2020.
No part of this article may be reproduced, stored, or transmitted in any 

form or for any means without prior permission in writing. For permission 
information contact permissions@wiley.com. For information about purchas-
ing reprints contact commercialreprints@wiley.com.

mailto:tmikuls@unmc.edu
mailto:permissions@wiley.com
mailto:commercialreprints@wiley.com


ACR GUIDANCE FOR RHEUMATIC DISEASE MANAGEMENT DURING COVID- 19 PANDEMIC |      e3

 specialists with broad expertise in relevant clinical areas and rep-
resenting different geographic regions, rheumatic disease spe-
cialty areas, and clinical practice settings.

Evidence review. In addition to refining clinical questions 
addressed, each subgroup was tasked with gathering evidence 
that addressed questions within the assigned domains. This 
nonsystematic evidence review included PubMed searches sup-
plemented by postings from the CDC, US Food and Drug Admin-
istration (FDA), and other electronic media sources. Questions and 

relevant  evidence were collated into a single document, which was 
disseminated by e-mail to the entire task force for review 2 days 
prior to initial voting.

Initial voting. Following the evidence review, an initial 
round of voting was conducted anonymously by e-mail using 
a modified Delphi approach as part of the RAND/University of 
California at Los Angeles (UCLA) appropriateness method (5). 
The RAND/UCLA appropriateness method has been shown to 
be highly reproducible (6) and to have content, construct, and 
predictive validity (7–9). All votes were weighted equally. Task 
force members were asked to report their level of agreement 
with 3 general statements in addition to providing graded yes/
no responses to 90 clinical questions. Voting was completed 
using a numerical rating scale of 1–9 for all items. For the 3 
general statements, ratings of 9 corresponded to “complete 
agreement,” 5 corresponded to “uncertain,” and 1 corre-
sponded to “complete disagreement.” Median vote ratings of 
1–3, 4–6, and 7–9 were defined a priori and interpreted as disa-
greement, uncertainty, and agreement, respectively. For yes/no 
questions, a voting score of 9 indicated that a positive response 
was expected “to result in a highly favorable benefit to risk ratio” 
whereas a voting score of 1 strongly favored a negative response 
and a voting score of 5 corresponded to uncertainty. For ques-
tions, median vote ratings of 1–3, 4–6, and 7–9 were interpreted 
as no, uncertain, and yes responses, respectively. Panel con-
sensus was also assessed and noted to be “low” when ≥4 votes 
fell into the 1–3 rating range with ≥4 votes simultaneously falling 
into the 7–9 rating range. Consensus was deemed to be “high” 
when all 14 votes fell within a single tertile, with all other com-
binations considered to reflect “moderate” levels of consensus.

Review of initial voting results and generation of 
draft guidance statements. Results from the first round 
of voting were reviewed and discussed as part of a task force 
webinar on April 4, 2020 (Table 1). Discussion was focused on 

Table 1. Timeline in ACR COVID- 19 clinical guidance development*

Date(s) Milestone
2019

December Initial cases of novel coronavirus pneumonia 
identified in Wuhan, China

2020
January 21 First (travel- related) case of COVID- 19 in US 

(Washington state)
March 11 COVID- 19 declared pandemic by World Health 

Organization
March 26 ACR COVID- 19 Clinical Task Force convened—

initial webinar
March 26–30 Task force subgroups refine clinical questions 

and gather evidence
March 31 Evidence report disseminated to task force 

members
April 1–3 Initial task force vote on statements/questions
April 4 Results of round one voting reviewed, 

discussed via webinar
April 5–6 Draft statements generated for additional 

consideration
April 7–8 Second round of task force voting
April 8 Final statements reviewed and refined via 

webinar
April 9–10 Approved statements concatenated into 25 

recommendations and draft guidance 
document generated

April 11 Guidance document approved by ACR Board 
of Directors

April 13 Draft guidance posted on ACR web site
* ACR = American College of Rheumatology; COVID- 19 = coronavirus 
disease 2019. 

Table 2. General guidance for patients with rheumatic disease*

Guidance statement
Level of task force 

consensus
The risk of poor outcomes from COVID- 19 appears to be related primarily to general 

risk factors such as age and comorbidity. 
High

Patients should be counseled on general preventive measures, e.g., social distancing 
and hand hygiene. 

High

As part of a shared decision- making process between patients and rheumatology 
providers, select measures to reduce health care encounters and potential exposure 
to SARS–CoV- 2 (beyond general preventive measures) may be reasonable, e.g., 
reduced frequency of laboratory monitoring, optimal use of telehealth, increased 
dosing intervals between intravenous medications. 

Moderate to high

If indicated, glucocorticoids should be used at the lowest dose possible to control 
rheumatic disease, regardless of exposure or infection status. 

Moderate to high

Glucocorticoids should not be abruptly stopped, regardless of exposure or infection 
status. 

High

If indicated, ACE inhibitors or ARBs should be continued in full doses or initiated. Moderate to high
* COVID- 19 = coronavirus disease 2019; SARS–CoV- 2 = severe acute respiratory syndrome coronavirus 2; ACE = 
angiotensin- converting enzyme; ARB = angiotensin receptor blocker. 
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questions and/or statements with median votes reflecting uncer-
tainty and with low or moderate consensus. Panelists were given 
the opportunity to comment on all of the items presented in the 
initial voting process. Informed by voting results and discussion, 
the task force leadership group drafted guidance statements for 

further consideration.

Second round of voting and guidance approval. 
Draft statements were sent to task force members and agree-
ment was assessed by e-mail, again using an anonymous vot-
ing process as detailed above. Guidance statements receiving 
a median vote rating of 7–9 with moderate or high consensus 
were approved as recommendations (10). Results from the sec-
ond round of voting were presented to the task force during a 
third webinar on April 8, 2020, and minor revisions to statements 
were made through an iterative process until consensus was 
achieved. To minimize redundancy and overlap, the approved 
statements were combined to generate final guidance state-
ments with the agreement of task force members ascertained 
via e-mail. The ACR Board of Directors approved these recom-
mendations on April 11, 2020. A similar approach was used for 
changes and/or additions made to the guidance document that 
followed its initial approval.

RESULTS

Of the 81 guidance statements considered in round 2 vot-
ing, 77 received median vote ratings of 7, 8, or 9 and were also 
associated with moderate consensus (n = 36) or high consensus 
(n = 41), the predefined threshold for approval (Supplementary 
Tables 1–6, on the Arthritis & Rheumatology web site at http://
onlin elibr ary.wiley.com/doi/10.1002/art.41437/ abstract). There 
were 2 draft statements receiving a median vote rating of <7 
(Supplementary Tables 5 and 6) and 2 additional statements with 

a median vote rating of ≥7 that were accompanied by low con-
sensus (Supplementary Tables 2 and 3b). The process resulted 
in 25 final guidance statements that were posted online by the 
ACR in draft form on April 13, 2020. These include guidance on 
1) general considerations relevant to risk assessment, prevention, 
and the use of glucocorticoids, angiotensin- converting enzyme 
(ACE) inhibitors, or angiotensin receptor blockers (ARBs) (Table 2), 
2) ongoing treatment of patients with stable rheumatic disease in 
the absence of infection or SARS–CoV- 2 exposure and consider-
ations specific to systemic lupus erythematosus (SLE) (Table 3), 3) 
treatment of newly diagnosed or active rheumatic disease in the 
absence of infection or SARS–CoV- 2 exposure (Table 4), 4) treat-
ment of rheumatic disease after SARS–CoV- 2 exposure (Table 5), 
and 5) rheumatic disease treatment in the context of documented 

or presumptive COVID- 19 (Table 5).
Following approval and publication of these initial 25 guid-

ance statements, the task force approved 3 additional statements 
(Supplementary Table 7, on the Arthritis & Rheumatology website 
at http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract). 
Two of these statements were combined, leading to a total of 27 
guidance statements.

Evidence supporting the final recommendations was univer-
sally of very low quality: either indirect and/or limited to case series 
or retrospective cohort studies of COVID- 19 patients with limited 
or no information on underlying rheumatic disease status. Availa-
ble evidence is summarized below, organized by risk assessment, 
infection prevention, and rheumatic disease treatments.

Risk assessment. To our knowledge, there is currently no 
evidence identifying risk factors for poor outcome with  COVID- 19 
that are specific to rheumatic disease. Based on preliminary 
retrospective cohort studies (11–14), risk factors for poor out-
come with COVID- 19 include older age (e.g., >65 years) and 
select comorbidities such as chronic lung disease, hypertension, 

Table 3. Guidance for ongoing treatment of patients with stable rheumatic disease in the absence of infection or 
known SARS–CoV- 2 exposure and in patients with SLE*

Guidance statement
Level of task 

force consensus
Ongoing treatment in patients with stable rheumatic disease

HCQ/CQ, SSZ, MTX, LEF, immunosuppressants (e.g., tacrolimus, CSA, MMF, AZA), biologics, JAK 
inhibitors, and NSAIDs may be continued. (This includes patients with GCA with an indication, 
in whom IL- 6 receptor inhibitors should be continued, if available.)

Moderate to high

Denosumab may still be given, extending dosing intervals to no longer than every 8 months, if 
necessary to minimize health care encounters. 

Moderate

For patients with a history of vital organ–threatening rheumatic disease, immunosuppressants 
should not be dose- reduced.

Moderate

Treatment of SLE
For patients with newly diagnosed disease, HCQ/CQ should be started at full dose, when 

available. 
High

For pregnant women with SLE, HCQ/CQ should be continued at the same dose, when available. High
If indicated, belimumab may be initiated. Moderate

* SARS–CoV- 2 = severe acute respiratory syndrome coronavirus 2; SLE = systemic lupus erythematosus; HCQ = 
hydroxychloroquine; CQ = chloroquine; SSZ = sulfasalazine; MTX = methotrexate; LEF = leflunomide; CSA = cyclosporin 
A; MMF = mycophenolate mofetil; AZA = azathioprine; NSAIDs = nonsteroidal antiinflammatory drugs; GCA = giant cell 
arteritis; IL- 6 = interleukin- 6. 

http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract
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 cardiovascular disease, chronic kidney disease, obesity, and dia-
betes mellitus, conditions that are frequently overrepresented 
among patients with rheumatic disease (15–18). Data linking spe-
cific rheumatologic treatments to COVID- 19 or its complications 

are either lacking or, when available, conflicting, and are discussed 
in detail below.

In addition to older age and comorbidity, a number of lab-
oratory measures have been preliminarily associated with poor 

Table 4. Guidance for the treatment of newly diagnosed or active rheumatic disease in the absence of infection 
or known SARS–CoV- 2 exposure*

Guidance statement
Level of task 

force consensus
Inflammatory arthritis

For patients whose disease is well- controlled with HCQ/CQ, this DMARD should be 
continued when available; when unable to access (including in patients with active or 
newly diagnosed disease), switching to a different conventional synthetic DMARD (either 
as monotherapy or as part of combination therapy) should be considered. 

Moderate to high

For patients whose disease is well- controlled with an IL- 6 receptor inhibitor, this DMARD 
should be continued when available; when unable to access the agent, switching to a 
different biologic should be considered.†

Moderate

For patients with moderate- to- high disease activity despite optimal conventional synthetic 
DMARDs, biologics may be started.†

High

For patients with active or newly diagnosed inflammatory arthritis, conventional synthetic 
DMARDs may be started or switched. 

Moderate

If indicated, low- dose glucocorticoids (≤10 mg prednisone equivalent/day) or NSAIDs may 
be started. 

Moderate to high

Other rheumatic diseases
For patients with systemic inflammatory or vital organ–threatening disease (e.g., lupus 

nephritis or vasculitis), high- dose glucocorticoids or immunosuppressants (e.g., 
tacrolimus, CSA, MMF, AZA) may be initiated. 

Moderate

In the context of a drug shortage due to COVID-19, new HCQ/CQ prescriptions for non–
FDA-approved indications should be avoided. 

High

* SARS–CoV- 2 = severe acute respiratory syndrome coronavirus 2; HCQ = hydroxychloroquine; CQ = chloroquine; 
DMARD = disease- modifying antirheumatic drug; IL- 6 = interleukin- 6; NSAIDs = nonsteroidal antiinflammatory drugs; 
CSA = cyclosporin A; MMF = mycophenolate mofetil; AZA = azathioprine; FDA = US Food and Drug Administration. 
† The panel noted uncertainty with regard to JAK inhibition in this situation. 

Table 5. Guidance for the treatment of rheumatic disease following known SARS–CoV- 2 exposure and in the context of active or presumptive 
COVID- 19*

Guidance statement
Level of task force 

consensus
Following SARS–CoV- 2 exposure

HCQ/CQ, SSZ, and NSAIDs may be continued. Moderate to high
Immunosuppressants (e.g., tacrolimus, CSA, MMF, AZA), non–IL- 6 biologics, and JAK inhibitors should be stopped 

temporarily, pending a negative test result for COVID- 19 or after 2 weeks of symptom- free observation.†
Moderate

In select circumstances, as part of a shared decision- making process, IL- 6 receptor inhibitors may be continued. Moderate
Documented or presumptive COVID- 19

Regardless of COVID- 19 severity, HCQ/CQ may be continued, but SSZ, MTX, LEF, immunosuppressants, non–IL- 6 
biologics, and JAK inhibitors should be stopped or withheld. 

Moderate to high

For patients with severe respiratory symptoms, NSAIDs should be stopped.‡ Moderate
In select circumstances, as part of a shared decision- making process, IL- 6 receptor inhibitors may be continued. Moderate

Reiniating treatment following COVID- 19
For patients with uncomplicated COVID- 19 infections (characterized by mild or no pneumonia and treated in the 

ambulatory setting or via self- quarantine), consideration may be given to restarting rheumatic disease treatments 
(e.g., DMARDs, immunosuppressants, biologics, and JAK inhibitors) within 7–14 days of symptom resolution. For 
patients who have a positive PCR test result for SARS–CoV- 2 but are (and remain) asymptomatic, consideration 
may be given to restarting rheumatic disease treatments (e.g., DMARDs, immunosuppressants, biologics, and JAK 
inhibitors) 10–17 days after the PCR result is reported as positive.

High

Decisions regarding the timing of reinitiating rheumatic disease therapies in patients recovering from more severe 
COVID- 19–related illness should be made on a case- by- case basis.

High

* SARS–CoV- 2 = severe acute respiratory syndrome coronavirus 2; COVID- 19 = coronavirus disease 2019; HCQ = hydroxychloroquine; CQ = 
chloroquine; SSZ = sulfasalazine; NSAIDs = nonsteroidal antiinflammatory drugs; CSA = cyclosporin A; MMF = mycophenolate mofetil; AZA = 
azathioprine; IL- 6 = interleukin- 6; MTX = methotrexate; LEF = leflunomide; DMARDs = disease- modifying antirheumatic drugs; PCR = polymerase 
chain reaction. 
† The panel noted uncertainty with regard to temporarily stopping MTX or LEF in this situation. 
‡ The panel demonstrated low consensus with regard to stopping NSAIDs in the absence of severe symptoms. 
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 outcomes from COVID- 19 (11,12). Examined in retrospective 
cohorts of hospitalized patients, biomarkers predictive of poor 
outcomes have included lymphopenia (particularly, low CD4+ T 
cell numbers) and elevations in circulating levels of lactate dehy-
drogenase, C- reactive protein, IL- 6, and d- dimer, among others 
(19–22). Whether lymphopenia portends “preexisting” risk or is a 
consequence of more severe infection in hospitalized patients is 
unclear. Defining the precise role different biomarkers might play 
in predicting COVID- 19 outcomes in the context of rheumatic dis-
ease will require further study.

General infection prevention. Preventive measures 
focused on mitigating infection risk and the impact of COV-
ID- 19 have been widely publicized by the CDC (23,24) and 
other public health agencies. The task force acknowledged the 
importance of these measures, recommending that rheumatic 
disease patients be provided with guidance around their rou-
tine adoption. These focus primarily on optimal hand hygiene, 
social distancing, and wearing a mask in public when social 
distancing is not possible, among others. As social distancing 
has emerged as a focal point in public health strategies aimed 
at preventing SARS–CoV- 2 infection, this may have implications 
for the delivery of rheumatology care, with efforts to reduce 
health care encounters as a means of preventing virus spread 
and preserving the health care workforce (25). The task force 
acknowledged several relevant strategies that could be applied 
in the context of rheumatology care, including, but not limited 
to, optimal use of telehealth, reducing the frequency of routine 
laboratory surveillance when the associated risk of not testing is 
deemed to be low, using lower- volume laboratories not located 
within larger health care facilities, or delaying the  initiation or re- 
dosing of infusion- based treatments when the risk of disease 
flare is low. The task force endorsed potential temporary delays 
in performing intravenous administration of zoledronic acid or 
subcutaneous administration of denosumab (generally given at 
a health care setting) as two examples (Supplementary Table 
4, on the Arthritis & Rheumatology web site at http://onlin e 
libr ary.wiley.com/doi/10.1002/art.41437/ abstract), recommend-
ing that dosing intervals with denosumab not exceed 8 months 
due to concerns regarding increased vertebral fracture risk fol-
lowing denosumab withdrawal (26).

The task force recognized the importance of social dis-
tancing for all patients, including in the workplace when 
feasible. This may be particularly important for vulner-
able patients at increased risk of poor COVID- 19 out-
comes (e.g., older patients with multimorbidity) and 
those at increased risk of SARS–CoV- 2 exposure (e.g.,  
health care workers). Workplace accommodations, including 
appropriate personal protective equipment (PPE), to minimize 
the spread of infection should be made available, and addi-
tional accommodations in the absence of PPE may be needed.

Rheumatic disease treatments. ACE inhibitors and 
ARBs. Recognizing that ACE2 serves as the cellular receptor 
for SARS–CoV- 2 (27), theoretical concerns have been raised 
regarding therapies known to increase ACE2 expression (a 
recognized effect of ACE inhibitors and ARBs) (28). Following 
acute lung injury, ACE2 levels are down- regulated in local tissue, 
which may lead to excessive activation of the renin–angiotensin– 
aldosterone system and worsen underlying pneumonia. This 
has led to the opposing conjecture that ACE inhibitors or ARBs 
could be beneficial in the context of active infection (29). To date, 
however, there are insufficient clinical data to support the no-
tion of either detrimental or beneficial effects of these drugs with 
respect to COVID- 19. The American Heart Association, Heart 
Failure Society of America, and American College of Cardiology 
have recommended continuation of ACE inhibitors or ARBs for 
all patients who have been prescribed these agents, with care-
ful deliberation preceding any change in these treatments (30). 
A recent cohort study demonstrated that among patients with 
 hypertension hospitalized with COVID- 19, the use of ACE inhib-
itors or ARBs was associated with significantly improved sur-
vival (31). The task force recommended continued use of ACE 
inhibitors and ARBs per standard of care in rheumatic disease 
patients who are most likely to benefit from these agents, such 
as those with a history or risk of scleroderma renal crisis or those 
with SLE and hypertension (32,33).

Nonsteroidal antiinflammatory drugs (NSAIDs). Although 
speculation was raised early in the pandemic with regard to 
NSAID use and possible associations with worse COVID- 19 
outcomes (34,35), these concerns have yet to be substantiated. 
The task force endorsed the continued use of these agents and 
prescription of these medications, when indicated, for newly di-
agnosed rheumatic disease with the exception that NSAIDs be 
stopped in those with severe manifestations of COVID- 19, such 
as kidney, cardiac, or gastrointestinal injury, which portend a poor 
prognosis (36–38). The task force demonstrated low consensus 
specific to whether NSAIDs should be stopped in the setting 
of less severe COVID- 19, where the use of such agents might 
provide therapeutic antipyretic and/or antiinflammatory benefit. 
Others have proposed acetaminophen (or paracetamol) as an 
alternative to NSAIDs in this situation (39), although appropriate 
caution is needed as there has been evidence of liver injury ac-
companying COVID- 19 in a proportion of cases (40).

Glucocorticoids. The data related to the effects of glucocor-
ticoid treatment in patients infected with SARS–CoV- 2 are mixed. 
Recognizing potential risks associated with the immunosup-
pressive effects of glucocorticoids, emerging data suggest that 
their antiinflammatory properties could theoretically mitigate the 
impact of COVID- 19, particularly during the late phases of in-
fection characterized by hyperinflammation and cytokine storm 
(11,41). Case series suggest that younger patients with a histo-
ry of  solid organ transplantation and those undergoing cancer 

http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41437/abstract
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 chemotherapy living in epidemic areas of Italy, many of whom 
were receiving glucocorticoids, have not developed severe 
COVID- 19 complications (42). In small hospital- based cohorts, 
treatment of COVID- 19–related acute respiratory distress syn-
drome with methylprednisolone was associated with improved 
survival (11) and shorter intensive care unit (ICU) stays (41).

These very limited data suggesting a glucocorticoid benefit in 
COVID- 19 are balanced by indirect data from other viral infections 
suggesting that there is no meaningful benefit, or even that there may 
be harm. There are no clinical data, for instance, suggesting benefit 
from glucocorticoids in the treatment of airway infections related 
to respiratory syncytial virus, influenza, SARS–CoV- 1, or Middle 
East respiratory syndrome (MERS; caused by a separate corona-
virus) (43). Furthermore, in one study of patients with SARS–CoV- 1 
pneumonia, the use of glucocorticoids was associated with worse 
outcomes (44). Likewise, glucocorticoid treatment in influenza 
pneumonia has been associated with significantly worse outcomes 
including higher mortality, more secondary bacterial infections, and 
increased length of ICU stay (45). In addition to being associated 
with reactivation of herpes zoster (46,47), glucocorticoid treatment 
is associated with a dose- dependent risk of serious bacterial and 
opportunistic infections (48). This latter concern may be particularly 
salient, as it was demonstrated in at least one Chinese case series 
that up to one- half of all COVID- 19–related deaths were attributa-
ble to secondary bacterial infection (49).

Acknowledging controversies in the available evidence, the 
task force endorsed continued standard- of- care glucocorticoid 
administration, avoidance of abrupt treatment withdrawal (given 
the possibility of hypothalamic–pituitary–adrenal axis suppression 
[50]), and use of the lowest effective doses to control underlying 
rheumatic disease manifestations. The panel further endorsed 
the use of low- dose glucocorticoids when clinically indicated 
and acknowledged that higher doses in the context of severe, 
vital organ–threatening disease may be necessary even following 
SARS–CoV- 2 exposure.

Conventional synthetic disease- modifying antirheumatic 
drugs (csDMARDs). Risks of serious infection with HCQ, CQ, sul-
fasalazine (SSZ), leflunomide (LEF), and methotrexate (MTX) are 
relatively small, particularly when given as monotherapies (51,52). 
This fact informed the task force’s recommendation to continue or 
initiate these therapies, when needed, in the absence of infection 
or known SARS–CoV- 2 exposure. The task force recommended 
that either HCQ or SSZ could be continued post–SARS–CoV- 2 
exposure (expressing uncertainty regarding MTX and LEF in this 
situation) but recommended temporarily withholding SSZ, LEF, 
and MTX in the setting of active infection. This latter recommen-
dation specific to SSZ stemmed primarily from concerns that ad-
verse effects from this agent (e.g., gastrointestinal upset, diarrhea, 
hepatitis, cytopenias, and rarely, pneumonitis) could be confused 
with signs of COVID- 19 infection or could be detrimental, and that 
temporarily withholding this treatment would be unlikely to result in 
significant rheumatic disease flares.

Despite lack of support from rigorously conducted clinical  
trials (53–57), HCQ and CQ have been widely used in the treat-
ment of COVID- 19. As a result, supply chain issues for both 
agents have been reported (58). Recognizing the possibility that 
antimalarial therapy may not be available for all patients, the task 
force recommended that other csDMARDs could be used in place 
of HCQ/CQ in the context of inflammatory arthritis. The task force 
also recommended that in the setting of concerns regarding drug 
availability, new prescriptions of HCQ/CQ should be limited to 
patients with FDA-approved indications. The task force achieved 
strong levels of agreement and high consensus with regard to the 
continued use of HCQ/CQ in the management of SLE, when pos-
sible. It has been shown that therapeutic drug levels (>500 ng/
ml in blood) can be achieved with optimal HCQ dosing strategies 
and that circulating drug concentrations below this threshold are 
associated with higher  disease activity and increased flare risk in 
SLE (59,60). In addition to being associated with improved preg-
nancy outcomes in women with SLE (61), continued use of HCQ 
in SLE decreases the risk of flare and reduces the risk of longer- 
term morbidity and mortality (62,63).

Noting this relatively favorable risk/benefit profile, the task 
force endorsed the continued use of HCQ/CQ, if available, includ-
ing in the setting of SARS–CoV- 2 infection. The panel acknowl-
edged, however, the need for surveillance accompanying HCQ/
CQ administration in hospitalized patients, based on rare reports 
of cardiotoxicity. Cardiotoxicity risk may be heightened in the 
context of myocardial injury (reported with COVID- 19 [64]) and/
or coadministration of other drugs, such as azithromycin, that are 
known to prolong the QT interval (65,66).

Biologics, immunosuppressants, and JAK inhibitors. Biolog-
ics and JAK inhibitors have been associated with an increased 
risk of serious infection compared to conventional DMARDs (67–
73). Most reports to date have focused on the risk of bacterial 
and opportunistic infections. Less attention has been directed to 
viral, and particularly viral respiratory, infections. An exception is 
the increased risk of herpes zoster observed with JAK inhibition 
(74–76). Although mechanisms linking these agents to the reac-
tivation of herpes zoster are unclear, dampening of innate anti-
viral effects of type I and type II interferons has been suggested 
to play a role (77).

Conducted primarily in the context of rheumatoid arthritis, 
studies examining tapering or discontinuation of biologics or 
JAK inhibitors suggest that a large proportion of patients expe-
rience rheumatic disease flare (78–81). This is relevant because 
underlying inflammation or disease activity has been implicated 
as a risk factor for infection (82,83), a risk that may be height-
ened further in the context of “rescue” glucocorticoids. Although 
biologic therapies are associated with an increased risk of hos-
pitalization due to serious infection, at least one report in rheu-
matoid arthritis has suggested that they are associated with a 
reduced risk of sepsis or fatal outcome, as compared to nonbio-
logic DMARDs, among patients developing serious infection with 
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these therapies (84). These data provide support for the task 
force’s recommendation to continue all immunosuppressants 
(e.g., tacrolimus, cyclosporin A [CSA], mycophenolate mofetil 
[MMF], or azathioprine), biologics, and JAK inhibitors in patients 
with stable rheumatic disease in the absence of COVID- 19 or 
SARS–CoV- 2 exposure. For patients with inflammatory arthritis 
in whom optimal csDMARD therapy has been unsuccessful, or 
those treated with an IL- 6 receptor inhibitor facing a potential 
drug shortage (25), the task force recommended consideration 
of a biologic treatment but expressed uncertainty with regard to 
the safety of JAK inhibition in either situation. This uncertainty 
centered on a reported dampening of innate antiviral pathways 
with JAK inhibition (76).

In contrast, emerging data suggest that some immunosup-
pressants, biologics, and/or JAK inhibitors could theoreti-
cally  mitigate the severe impact of COVID- 19, favoring their 
continued use or initiation in the management of rheumatic disease 
(85). MMF, for instance, has been associated with improved survival 
following MERS- CoV infection (86), while CSA inhibits coronavirus 
replication in vitro (87,88). Baracitinib, a JAK inhibitor, interferes with 
cellular endocytosis and could theoretically impair cellular entry of 
SARS–CoV- 2 (43,89). Whether this property impacts infection risk 
is unknown. Indeed, National Institutes of Health guidelines have 
recommended against the use of JAK inhibitors in the treatment 
of COVID- 19 given their “broad immunosuppressive effect” (90).  
In a small, uncontrolled cohort study of 21 patients with COVID- 19  
(none with rheumatic disease and all with severe/critical respi-
ratory involvement), tocilizumab administration was associ-
ated with marked clinical improvement (91). Recognizing that 
 hyperinflammation and cytokine storm appear to play a central 
role in severe manifestations of COVID- 19 (92), select cytokine 
inhibitors (along with glucocorticoids and other targeted small mol-
ecules) have been proposed as potential treatments, with many of 
these agents under active investigation in randomized controlled 
trials (RCTs) (93–97).

In the absence of robust RCT data to support their contin-
ued use, the task force recommended temporarily withholding 
or stopping all non–IL- 6 biologics, immunosuppressants (e.g., 
tacrolimus, CSA, MMF, and azathioprine), and JAK inhibitors in 
the context of documented or presumptive COVID- 19, as well as 
after known SAR–CoV- 2 exposure. The panel did not, however, 
define the precise duration for which these treatments would need 
to be withheld given current uncertainties about the parameters 
that might be used to define such a window. The task force also 
endorsed the notion that, in select circumstances, IL- 6 receptor 
inhibition could be continued in the setting of SARS–CoV- 2 infec-
tion or following exposure, although corresponding votes achieved 
only the minimal threshold for approval (both with median vote 
ratings of 7 and moderate consensus). In discussions relevant to 
IL- 6 receptor inhibition, the panel emphasized the need for shared 
decision- making between patients and inpatient care teams and 
endorsed participation in research protocols.

Reinitiating therapies after COVID-19. Following publi-
cation of the initial guidance document, the task force approved 
3 additional statements specific to reinitiating rheumatic disease 
treatments withheld following a diagnosis of COVID-19 (Sup-
plementary Table 7, http://onlinelibrary.wiley.com/doi/10.1002/
art.41437/abstract), which were combined to form 2 additional 
guidance statements (Table 5). Evidence supporting these is lim-
ited. In a small study of 9 patients with uncomplicated COVID-
19 (none with rheumatic disease) (98), infectious SARS–CoV-2 
(isolation of live virus) was not detected in nasopharyngeal sam-
ples from any patient after 8 days of symptoms (99). Moreover, 2 
weeks post–symptom onset (often coinciding with symptom res-
olution in uncomplicated COVID-19), all patients had detectable 
antibodies to SARS–CoV-2. Some data suggest that the pres-
ence of detectable antibodies may provide longer-term protection 
(99–101). Although evidence supporting the approach is limited, a 
symptom-free period of at least 3 days has been used as a clini-
cal surrogate for the development of protective adaptive immune 
responses following COVID-19.

The task force did not endorse routine polymerase chain 
reaction (PCR) viral testing or SARS–CoV-2 antibody testing to 
guide the reinitiation of rheumatic disease treatments. PCR results 
in select patients have remained positive for periods approaching 
30 days (99), well after patients are considered infectious. Requir-
ing a negative PCR result before reinitiating treatment could there-
fore lead to unnecessarily long delays and result in higher risk of 
rheumatic disease flare. 

With the understanding that individuals developing COVID-
19 may be infectious for days before symptom onset, longer delays 
in reinitiating treatment may be warranted in patients who test 
positive but remain asymptomatic. In patients with severe COVID-
19 (~20% of cases), characterized by pneumonia and sometimes 
requiring hospitalization, symptom duration can exceed 2 weeks. 
In such cases, the task force believed decisions regarding reiniti-
ation of rheumatic disease treatment should be made on a case-
by-case basis.

DISCUSSION

This ACR guidance document serves as a tool for rheuma-
tology providers to promote optimal care for patients with  
complex rheumatic disease conditions in the context of the 
ongoing  COVID- 19 pandemic. The guidance provided is not 
intended to be proscriptive nor should it be used to limit treat-
ment options available for patients with rheumatic disease in our 
current health care climate.

Although the evidence report generated as part of this effort 
drew on a considerable number of sources, resulting guidance is 
supported only by very low- quality evidence. In nearly all cases, 
the evidence identified was indirect and included reports focused 
on either different infectious etiologies or retrospective cohorts 
of patients with COVID- 19 without consideration of underlying 
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rheumatic disease state. As a result, all of the guidance provided 
should be considered “conditional” (102,103). However, the  
literature in this area is rapidly evolving. A PubMed search limited 
to the time frame from January 1 through March 31 of 2020 
resulted in >2,500 citations using the search term “COVID- 19.” 
The same search covering the first half of April resulted in >2,100 
citations. As available literature focused on COVID- 19 in rheu-
matic disease populations expands, we anticipate that current 
knowledge gaps will be addressed.

There are several strengths to this effort that are noteworthy. 
Responding to the urgency of need, the task force generated 
guidance over a compressed time frame, while simultaneously 
leveraging a well- established method of consensus building 
(modified Delphi in the context of the RAND/UCLA appropriate-
ness method). The panel charged with guidance development 
included both rheumatologists and infectious disease specialists 
with broad expertise in relevant clinical areas and representing 
different regions, disease interests, and practice environments.

We acknowledge limitations in this effort as well. Although 
the document touches on a broad range of topics, the guidance 
generated is not comprehensive and does not follow the rigorous 
guideline methodology routinely used by the ACR when formal 
clinical practice guidelines are generated. Although this document 
addresses the administration of many different rheumatology 
treatments, it does not provide guidance on other medications 
used in rheumatology practice (e.g., tyrosine kinase inhibitors 
or prostacy clins). Other questions remain. For example, when 
choosing a new therapy, how should currently available biologics 
or targeted small molecule therapies be prioritized? What is the 
impact of COVID- 19 on disease activity or function, in both the 
short-  and the long- term? Are rheumatology treatments safe with 
the coadministration of emerging  COVID- 19 treatments?

As these and other questions are addressed and new infor-
mation becomes available, this guidance document will need to 
be revisited, expanded, and perhaps, in some cases, amended. 
The ACR is committed to maintaining this as a “living docu-
ment,” allowing needed modifications throughout the pandemic 
in order to facilitate optimal outcomes in patients with rheumatic 
disease.
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