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Guidelines and recommendations developed and/or endorsed by the American College of Rheumatology (ACR) are intended to 
provide general guidance for commonly encountered clinical scenarios. The recommendations do not dictate the care for an indi-
vidual patient. The ACR considers adherence to the recommendations described in this guideline to be voluntary, with the ultimate 
determination regarding their application to be made by the clinicians in light of each patient’s individual circumstances. Guidelines 
and recommendations are intended to promote beneficial or desirable outcomes but cannot guarantee any specific outcome. 
Guidelines and recommendations developed and endorsed by the ACR are subject to periodic revision as warranted by the evo-
lution of medical knowledge, technology, and practice. ACR recommendations are not intended to dictate payment or insurance 
decisions, or drug formularies or other third-party analyses. Third parties that cite ACR guidelines should state that these recom-
mendations are not meant for this purpose. These recommendations cannot adequately convey all uncertainties and nuances of 
patient care. 
The American College of Rheumatology is an independent, professional, medical and scientific society that does not guarantee, 
warrant, or endorse any commercial product or service. 

Objective. To develop updated guidelines for the pharmacologic management of rheumatoid arthritis. 
Methods. We developed clinically relevant population, intervention, comparator, and outcomes (PICO) 

questions. After conducting a systematic literature review, the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach was used to rate the certainty of evidence. A voting panel 
comprising clinicians and patients achieved consensus on the direction (for or against) and strength (strong or 
conditional) of recommendations. 

Results. The guideline addresses treatment with disease-modifying antirheumatic drugs (DMARDs), including 
conventional synthetic DMARDs, biologic DMARDs, and targeted synthetic DMARDs, use of glucocorticoids, and 
use of DMARDs in certain high-risk populations (i.e., those with liver disease, heart failure, lymphoproliferative 
disorders, previous serious infections, and nontuberculous mycobacterial lung disease). The guideline includes 44 
recommendations (7 strong and 37 conditional). 

Conclusion. This clinical practice guideline is intended to serve as a tool to support clinician and patient decision-
making. Recommendations are not prescriptive, and individual treatment decisions should be made through a shared 
decision-making process based on patients’ values, goals, preferences, and comorbidities. 

The findings and conclusions herein are those of the authors and do 
not represent the official position of the Centers for Disease Control and 
Prevention. This study did not involve human subjects, and therefore, 
approval from Human Studies Committees was not required. 

This article is published simultaneously in Arthritis & Rheumatology. 
Supported by the American College of Rheumatology. 
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INTRODUCTION 

To support high-quality clinical care, the American Col-
lege of Rheumatology (ACR) regularly updates clinical practice 
guidelines for the management of rheumatoid arthritis (RA), with 
the most recent update reported in 2015 (1). The current recom-
mendations address treatment with the following: 1) conventional 
synthetic disease-modifying antirheumatic drugs (csDMARDs), 
biologic DMARDs (bDMARDs), and targeted synthetic DMARDs 
(tsDMARDs); 2) glucocorticoids; and 3) use of these medications 
in certain high-risk populations. The use of vaccines and nonphar-
macologic treatment approaches (although initially part of this pro-
ject) will be covered in future ACR treatment guideline publications. 
For recommendations regarding pretreatment screening and rou-
tine laboratory monitoring, we refer readers to the 2008, 2012, and 
2015 guidelines (1–3), with newly approved therapies following the 
screening process recommended for other medications in the 
same class. Recommendations for the perioperative management 
of patients undergoing elective orthopedic surgery are addressed 
in the 2017 guideline for perioperative management (4). For rec-
ommendations regarding reproductive health, we refer readers 
to the 2020 ACR Guideline for the Management of Reproductive 
Health in Rheumatic and Musculoskeletal Diseases (5). 

In keeping with the Grading of Recommendations Assess-
ment, Development and Evaluation [GRADE] methodology), the 

University Medical Center, Durham, North Carolina; 5Thurayya Arayssi, MD: 
Weill Cornell Medicine–Qatar, Doha, Qatar; 6Kristine Carandang, PhD, OTR/L: 
University of California, San Diego; 7Kevin D. Deane, MD, PhD: University of 
Colorado, Aurora; 8Mark Genovese, MD: Stanford University Medical Center, 
Palo Alto, California; 9Kent Kwas Huston, MD: The Center for Rheumatic 
Disease/Allergy and Immunology, Kansas City, Missouri; 10Gail Kerr, MD, FRCP 
(Edin): Veterans Affairs Medical Center, Georgetown and Howard University, 
Washington, DC; 11Joel Kremer, MD: Albany Medical College and The Center 
for Rheumatology, Albany, New York; 12Mary C. Nakamura, MD: University of 
California, San Francisco; 13Linda A. Russell, MD: Hospital for Special Surgery, 
New York, New York; 14Jasvinder A. Singh, MD, MPH: University of Alabama at 
Birmingham and Birmingham Veterans Affairs Medical Center, Birmingham, 
Alabama; 15Benjamin J. Smith, DMSc, PA-C: Florida State University College 
of Medicine School of Physician Assistant Practice, Tallahassee; 16Jeffrey A. 
Sparks, MD, MMSc, Michael E. Weinblatt, MD: Brigham and Women’s Hospital 
and Harvard Medical School, Boston, Massachusetts; 17Shilpa Venkatachalam, 
PhD: Global Healthy Living Foundation, Upper Nyack, New York; 18Mounir Al-
Gibbawi, MD, Fatimah Chamseddine, MD, Lara Kahale, RN, MSc, PhD, Basil 
S. Karam, MD, Assem M. Khamis, MD, MPH, Sally Yaacoub, RPh, MPH, Elie A. 
Akl, MD, MPH, PhD: American University of Beirut, Beirut, Lebanon; 19Joshua 
F. Baker, MD, MSCE: Corporal Michael J. Crescenz VA Medical Center and the 
University of Pennsylvania, Philadelphia, Pennsylvania; 20Kamil E. Barbour, 
PhD, MPH, MS: Centers for Disease Control and Prevention, Atlanta, Georgia; 
21Jennifer L. Barton, MD, MCR, Pascale Schwab, MD: Oregon Health & Science 
University and VA Portland Health Care System, Portland, Oregon; 22Laura 
Cappelli, MD, MHS, MS: Johns Hopkins Medicine, Baltimore, Maryland; 
23Michael George, MD, MSCE: University of Pennsylvania, Philadelphia; 
24Sindhu R. Johnson, MD, PhD, FRCPC: Toronto Western Hospital, Mount Sinai 
Hospital, Institute of Health Policy, Management and Evaluation, University 
of Toronto, Toronto, Ontario, Canada; 25Iris Navarro-Millán, MD, MSPH: Weill 
Cornell Medicine, New York, New York; 26Reza Mirza, MD: University of Toronto, 
Toronto, Ontario, Canada; 27Namrata Singh, MD, MSCI, FACP: University of 
Washington, Seattle; 28Marat Turgunbaev, MD, MPH, Amy S. Turner: American 
College of Rheumatology, Atlanta, Georgia. 

Dr. Bathon has received consulting fees, speaking fees, and/or honoraria 
from Gilead Biosciences (less than $10,000). Dr. St.Clair has received consulting 
fees, speaking fees, and/or honoraria from Bristol Myers Squibb (less than 

ACR panel developed recommendations for commonly encoun-
tered clinical scenarios (6–8). Both strong and conditional recom-
mendations required achieving a 70% level of agreement by the 
voting panel. Each recommendation is qualifed as being strong or 
conditional. In this context, strong recommendations are those for 
which the panel is highly confdent that the recommended option 
favorably balances the expected benefts and risks for the major-
ity of patients in clinical practice. In contrast, conditional recom-
mendations are those for which the panel is less confdent that 
the potential benefts outweigh the risks. A recommendation can 
be conditional either because of low or very low certainty in the 
evidence supporting one option over another, or because of an 
expectation of substantial variations in patient preferences for the 
options under consideration. 

METHODS 

This guideline follows the ACR guideline development process 
and ACR policy guiding the management of conficts of interest 
and disclosures (https://www.rheumatology.org/Practice-Quality/ 
Clinical-Support/Clinical-Practice-Guidelines) (6,8), which includes 
GRADE methodology (6,8), and abides by the AGREE Report-
ing Checklist to ensure the completeness and transparency of 
reporting in practice guidelines (9). Supplementary Appendix 1, 
available on the Arthritis Care & Research website at http://onlin 
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elibrary.wiley.com/doi/10.1002/acr.24596/abstract), includes a 
detailed description of the methods. Briefy, the core leadership 
team drafted clinical population, intervention, comparator, and 
outcomes (PICO) questions. The literature review team performed 
systematic literature reviews for the PICO questions, selected and 
evaluated individual studies and graded the quality of the body of 
evidence available for each outcome, and produced the evidence 
report that summarizes these assessments (see Supplementary 
Appendix 2, available on the Arthritis Care & Research website 
at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract). 
The core team defned the critical study outcome as disease activ-
ity for most PICO questions. Because the ACR has, in a sepa-
rate project, endorsed several disease activity measures for use 
in clinical practice, this guideline does not defne levels of disease 
activity or the instruments a clinician should use to measure it 
(10). For PICO questions related to tapering, the critical outcomes 
were disease fare and subsequent return to the treatment target. 
Physical function, radiographic progression, quality of life, other 
patient-reported outcome measures, and adverse events were 
defned as important outcomes. Additional clinical outcomes were 
defned for PICO questions pertaining to select high-risk conditions 
(see Supplementary Appendix 3, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/ 
acr.24596/abstract). When available, cost-effectiveness studies 
were included with the evidence reports. Cost estimates (average 
wholesale prices) were retrieved from Lexicomp (see Supplemen-
tary Appendix 4, available on the Arthritis Care & Research website 
at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract). 
The panel considered these estimates from a societal perspective, 
i.e., based on the list price, and not the copay. 

An in-person panel of 10 patients with RA, moderated by the 
project’s principal investigator, reviewed the evidence report (along 
with a summary and interpretation by the moderator) and pro-
vided patient perspectives for consideration by the voting panel. 
The voting panel (13 clinicians and 2 patients) reviewed the evi-
dence reports and patient perspectives and voted on recommen-
dation statements. Rosters of the core leadership, literature review 
team, and panel members are listed in Supplementary Appendix 
5, available on the Arthritis Care & Research website at http://online 
library.wiley.com/doi/10.1002/acr.24596/abstract. 

Several guiding principles, defnitions, and assumptions 
were established a priori (Table 1). Because poor prognostic fac-
tors (11) have had less impact than other factors on prior RA 
treatment recommendations, they were not explicitly considered 
in formulating the PICO questions. However, poor prognostic fac-
tors were considered as possible infuential factors in physicians’ 
and patients’ decision-making when developing recommenda-
tions. In contrast to the 2015 guideline (1), recommendations 
were not provided for subgroups defned by early versus late RA 
disease duration. This change was made because current dis-
ease activity, prior therapies used, and the presence of comorbid-
ities were felt to be more relevant than disease duration for most 

Table 1. Guiding principles* 
RA requires early evaluation, diagnosis, and management. 
Treatment decisions should follow a shared decision-making 

process. 
Treatment decisions should be reevaluated within a minimum of 3 

months based on efficacy and tolerability of the DMARD(s) 
chosen. 

Disease activity levels refer to those calculated using RA disease 
activity measures endorsed by the ACR (10). 

Recommendations are intended for the general RA patient 
population and assume that patients do not have 
contraindications to the options under consideration. 

Recommendations are limited to DMARDs approved by the US 
FDA for treatment of RA. 

csDMARDs: hydroxychloroquine, sulfasalazine, methotrexate, 
leflunomide 

bDMARDs: TNF inhibitors (etanercept, adalimumab, infliximab, 
golimumab, certolizumab pegol), T cell costimulatory inhibitor 
(abatacept), IL-6 receptor inhibitors (tocilizumab, sarilumab), 
anti-CD20 antibody (rituximab)† 

tsDMARDs: JAK inhibitors (tofacitinib, baricitinib, upadacitinib) 
Triple therapy refers to hydroxychloroquine, sulfasalazine, and 

either methotrexate or leflunomide. 
Serious infection refers to an infection requiring intravenous 

antibiotics or hospitalization. 
Biosimilars are considered equivalent to FDA-approved originator 

bDMARDs. 
Recommendations referring to bDMARDs exclude rituximab 

unless patients have had an inadequate response to TNF 
inhibitors (in order to be consistent with FDA approval) or have 
a history of lymphoproliferative disorder for which rituximab is 
an approved therapy. 

Treat-to-target refers to a systematic approach involving frequent 
monitoring of disease activity using validated instruments and 
modification of treatment to minimize disease activity with the 
goal of reaching a predefined target (low disease activity or 
remission). 

Target refers to low disease activity or remission. 
Recommendations specify that patients be at target (low disease 

activity or remission) for at least 6 months prior to tapering. 
Dose reduction refers to lowering the dose or increasing the 

dosing interval of a DMARD. Gradual discontinuation of a 
DMARD is defined as gradually lowering the dose of a DMARD 
and subsequently stopping it. 

* RA = rheumatoid arthritis; DMARDs = disease-modifying antirheu-
matic drugs; ACR = American College of Rheumatology; FDA = Food and 
Drug Administration; csDMARDs = conventional DMARDs; bDMARDs 
= biologic DMARDs; TNF = tumor necrosis factor; IL-6 = interleukin-6; 
tsDMARDs = targeted synthetic DMARDs. 
† Anakinra was not included due to infrequent use for patients with 
RA. 

treatment decisions. However, early diagnosis and treatment in 
RA is associated with improved outcomes and is thus an impor-
tant overarching principle in its management (12). Recommen-
dations are intended for the general RA patient population and 
assume that patients do not have contraindications to the options 
under consideration. 

RESULTS/RECOMMENDATIONS 

The recommendations are based on a set of 81 PICO ques-
tions. The literature review initially identifed 22,971 manuscripts 
(for the full set of PICO questions covering both pharmacologic 
and nonpharmacologic treatment). After excluding 18,333 titles 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract
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and abstracts, 4,038 full-text articles were screened, of which 
1,392 were excluded and 2,646 were considered for the evidence 
report. After full-text screening, 133 manuscripts were mapped 
to ≥1 PICO questions addressing pharmacologic treatment (see 
Supplementary Appendix 6, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/ 
acr.24596/abstract). The literature review did not identify any evi-
dence for 41% (n = 33) of the PICO questions. 

Recommendations for DMARD-naive patients 
with moderate-to-high disease activity (Table 2) 

DMARD monotherapy 

Methotrexate is strongly recommended over 
hydroxychloroquine or sulfasalazine for DMARD-
naive patients with moderate-to-high disease 
activity 

This recommendation is strongly in favor of methotrexate 
despite very low-certainty evidence for hydroxychloroquine and 

low-certainty evidence for sulfasalazine based on the amount of 
data supporting the disease-modifying properties of methotrex-
ate monotherapy compared to hydroxychloroquine or sulfasalazine 
and concerns over the long-term tolerability of sulfasalazine (13,14). 

Methotrexate is conditionally recommended 
over leflunomide for DMARD-naive patients with 
moderate-to-high disease activity 

Despite low-certainty evidence of comparable effcacy, meth-
otrexate is preferred over lefunomide because of the evidence 
supporting its value as an anchor DMARD in combination regi-
mens. Additional advantages of methotrexate include its greater 
dosing fexibility and lower cost. 

Methotrexate monotherapy is strongly 
recommended over bDMARD or tsDMARD 
monotherapy for DMARD-naive patients with 
moderate-to-high disease activity 

There is low-certainty evidence suggesting superiority of 
tocilizumab monotherapy (15) over methotrexate monotherapy 
and moderate-certainty evidence suggesting greater effcacy 

Table 2. Disease-modifying antirheumatic drugs (DMARDs) initiation* 

Recommendations 
Certainty of 

evidence 

Based on the evidence 
report(s) of the 

following PICO(s)† 

Evidence 
table(s), in 

Supp. App. 2 
Initiation of treatment in DMARD-naive patients with moderate-to-high 

disease activity 
Methotrexate monotherapy is strongly recommended over: 

Hydroxychloroquine or sulfasalazine Very low/low‡ PICO 2a.C1/C2 p. 14–5 
bDMARD or tsDMARD monotherapy Very low/moderate PICO 5a.C1–4/C5§ p. 61–78 
Combination of methotrexate plus a non–TNF inhibitor bDMARD or 

tsDMARD¶ 
Low/very low PICO 6a.C2–4/C5§ p. 109, 117–28 

Methotrexate monotherapy is conditionally recommended over: 
Leflunomide Low PICO 2a.C3 p. 18 
Dual or triple csDMARD therapy¶ Moderate PICO 4a.C1–C2 p. 46–9 
Combination of methotrexate plus a TNF inhibitor¶ Low PICO 6a.C1 p. 110 

Initiation of a csDMARD without short-term (<3 months) glucocorticoids is 
conditionally recommended over initiation of a csDMARD with short-
term glucocorticoids. 

Very low PICO 7a p. 167 

Initiation of a csDMARD without longer-term (≥3 months) glucocorticoids is 
strongly recommended over initiation of a csDMARD with longer-term 
glucocorticoids. 

Moderate PICO 8a p. 170 

Initiation of treatment in DMARD-naive patients with low disease activity 
Hydroxychloroquine is conditionally recommended over other csDMARDs. Very low PICO 1a.C1–4 p. 1–6 
Sulfasalazine is conditionally recommended over methotrexate. Very low PICO 1a.C2 p. 2 
Methotrexate is conditionally recommended over leflunomide. Very low PICO 1a.C3 p. 5 

Initiation of treatment in csDMARD-treated, but methotrexate-naive, 
patients with moderate-to-high disease activity# 

Methotrexate monotherapy is conditionally recommended over the 
combination of methotrexate plus a bDMARD or tsDMARD.**

Moderate/very low PICO 6b.C1–4/C5§ p. 136–56 
 

* PICO = population, intervention, comparator, and outcomes; Supp. App. 2 = Supplementary Appendix 2, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract; bDMARD = biologic DMARD; tsDMARD = targeted synthetic 
DMARD; TNF = tumor necrosis factor; csDMARD = conventional synthetic DMARD. 
† The closest matching PICO questions to each recommendation are provided. 
‡ The first certainty of evidence applies to the first listed option; the second certainty of evidence applies to the second listed option. 
§ The original PICO included individual DMARDs as comparators. The recommendation considers bDMARDs as a group. 
¶ The direction of the beneficial effect is in favor of the nonpreferred option. 
# Other recommendations for this patient population are the same as those for DMARD-naive patients. 
** The direction of the beneficial effect is in favor of the nonpreferred option. The certainty of evidence is high for the combination of methotrexate 
plus a TNF inhibitor and moderate for other bDMARDs. 
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of JAK inhibitor monotherapy over methotrexate monotherapy. 
The study by van Vollenhoven et al (16) was not considered by 
the voting panel as it was published after the evidence report 
was updated. However, methotrexate monotherapy is preferred 
because of its established effcacy and safety as a frst-line 
DMARD and low cost. Moreover, tocilizumab and JAK inhibitors 
are not approved by the US Food and Drug Administration (FDA) 
for use in csDMARD-naive patients. Safety concerns released in 
early 2021 associated with JAK inhibitors (17,18) further support 
the recommendation of methotrexate monotherapy over tsD-
MARDs as initial DMARD therapy at this time. 

Methotrexate monotherapy is conditionally 
recommended over dual or triple csDMARD 
therapy for DMARD-naive patients with 
moderate-to-high disease activity 

The recommendation favors methotrexate monotherapy 
because the higher burden of combination therapy (e.g., mul-
tiple medications, higher cost) outweighs the moderate-quality 
evidence suggesting greater improvements in disease activity 
associated with combination csDMARDs (19). The recommenda-
tion is conditional because some patients may choose csDMARD 
combination therapy for an increased probability of obtaining 
a better response despite the added burden of taking multi-
ple medications. 

Methotrexate monotherapy is conditionally 
recommended over methotrexate plus a tumor 
necrosis factor (TNF) inhibitor for DMARD-naive 
patients with moderate-to-high disease activity 

Despite low-certainty evidence supporting greater 
improvement in disease activity with methotrexate plus a TNF 
inhibitor, methotrexate monotherapy is preferred over the combi-
nation because many patients will reach their goal on methotrex-
ate monotherapy and because of the additional risks of toxicity 
and higher costs associated with TNF inhibitors. The recommen-
dation is conditional because some patients, especially those 
with poor prognostic factors, may prioritize more rapid onset 
of action and greater chance of improvement associated with 
combination therapy (20–22) over the additional risks and costs 
associated with initial use of methotrexate in combination with a 
TNF inhibitor. 

Methotrexate monotherapy is strongly 
recommended over methotrexate plus a non–TNF 
inhibitor bDMARD or tsDMARD for DMARD-naive 
patients with moderate-to-high disease activity 

There is very low-certainty evidence supporting the supe-
riority of methotrexate plus a non–TNF inhibitor bDMARD or 
tsDMARD over methotrexate monotherapy in DMARD-naive 

patients; thus, methotrexate monotherapy is strongly preferred 
given the lack of proven beneft and additional risks and costs 
associated with the addition of a non–TNF inhibitor bDMARD or 
tsDMARD in this patient population. 

Glucocorticoids 

Initiation of a csDMARD without short-term 
(<3 months) glucocorticoids is conditionally 
recommended over initiation of a csDMARD with 
short-term glucocorticoids for DMARD-naive 
patients with moderate-to-high disease activity 

While the voting panel agreed that glucocorticoids should not 
be systematically prescribed, the recommendation is conditional 
because all members acknowledged that short-term glucocor-
ticoids are frequently necessary to alleviate symptoms prior to 
the onset of action of DMARDs. Treatment with glucocorticoids 
should be limited to the lowest effective dose for the shortest 
duration possible. The toxicity associated with glucocorticoids 
was judged to outweigh potential benefts. 

Initiation of a csDMARD without longer-
term (≥3 months) glucocorticoids is strongly 
recommended over initiation of a csDMARD with 
longer-term glucocorticoids for DMARD-naive 
patients with moderate-to-high disease activity 

Although some patients may require longer-term glucocorti-
coids, this strong recommendation against longer-term glucocor-
ticoid therapy is made because of its signifcant toxicity. 

Recommendations for DMARD-naive patients 
with low disease activity (Table 2) 

Hydroxychloroquine is conditionally 
recommended over other csDMARDs, 
sulfasalazine is conditionally recommended over 
methotrexate, and methotrexate is conditionally 
recommended over leflunomide for DMARD-
naive patients with low disease activity 

Hydroxychloroquine is conditionally recommended over 
other csDMARDs because it is better tolerated and has a more 
favorable risk profle in patients with RA. Sulfasalazine is rec-
ommended over methotrexate because it is less immunosup-
pressive, and the patient panel felt that many patients with low 
disease activity would prefer to avoid the side effects associ-
ated with methotrexate. The recommendations are conditional 
because methotrexate may be the preferred initial therapy in 
patients at the higher end of the low disease activity range and in 
those with poor prognostic factors (11). Methotrexate is recom-
mended over lefunomide because of its greater dosing fexibility 
and lower cost. 
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Recommendation for patients who have 
been treated with csDMARDs, excluding 
methotrexate, and who have moderate-to-high 
disease activity (Table 2) 

Recommendations are the same as for DMARD-naive pa-
tients except for this population. The strength of the following 
recommendation is conditional for all bDMARDs and tsDMARDs. 

Methotrexate monotherapy is conditionally 
recommended over the combination of 
methotrexate plus a bDMARD or tsDMARD 

The recommendation is conditional because the voting panel 
thought that some patients who have already had persistent dis-
ease activity despite use of ≥1 csDMARD will prefer combination 
treatment for a more rapid response. 

Recommendations for administration of 
methotrexate (Table 3) 

Oral methotrexate is conditionally 
recommended over subcutaneous methotrexate 
for patients initiating methotrexate 

Oral administration is preferred, despite moderate evidence 
suggesting superior effcacy of subcutaneous injections, due to 
the ease of oral administration and similar bioavailability at typical 
starting doses (23). 

Initiation/titration of methotrexate to a 
weekly dose of at least 15 mg within 4 to 6 weeks 
is conditionally recommended over initiation/ 
titration to a weekly dose of <15 mg 

The recommendation is conditional because there are few 
studies comparing different dosing strategies and wide variation in 

physician and patient preferences regarding the tradeoff between 
the increased effcacy and risks of toxicity associated with higher 
starting doses. This recommendation refers only to the initial pre-
scribing of methotrexate and is not meant to limit further dose 
escalation, which often provides additional effcacy (24). 

A split dose of oral methotrexate over 24 
hours or weekly subcutaneous injections, 
and/or an increased dose of folic/folinic acid, is 
conditionally recommended over switching to 
alternative DMARD(s) for patients not tolerating 
oral weekly methotrexate 

Despite the very low certainty of evidence supporting these 
strategies for alleviating side effects related to methotrexate, split 
dosing, changing to the subcutaneous route of administration, and 
increased doses of folic/folinic acid are the preferred initial strat-
egies over switching to another DMARD because of the effcacy, 
long-term safety, and low costs associated with methotrexate. 
The recommendation is conditional because patient preferences 
play an important role in the decision whether to continue metho-
trexate or switch to other DMARDs. 

Switching to subcutaneous methotrexate is 
conditionally recommended over the addition of/ 
switching to alternative DMARD(s) for patients 
taking oral methotrexate who are not at target 

This recommendation is consistent with the voting panel’s 
overarching principle of maximizing use of methotrexate prior to 
switching/adding DMARDs. However, there are no data com-
paring outcomes in patients who switch to subcutaneous meth-
otrexate versus another treatment strategy that includes other 
DMARDs. The recommendation is conditional because patient 
preferences and the magnitude of previous response to meth-
otrexate play an important role in this decision. 

Table 3. Methotrexate administration* 

Recommendations 
Certainty of 

evidence 

Based on the evidence 
report(s) of the 

following PICO(s) 

Evidence 
table(s), in 

Supp. App. 2 
Oral methotrexate is conditionally recommended over subcutaneous 

methotrexate for patients initiating methotrexate. 
Moderate PICO 9 p. 181 

Initiation/titration of methotrexate to a weekly dose of at least 15 mg within 4 
to 6 weeks is conditionally recommended over initiation/titration to a 
weekly dose of <15 mg.† 

Moderate/ 
very low‡ 

PICO 10.C1–C3 p. 184–5 

A split dose of oral methotrexate over 24 hours or subcutaneous injections, 
and/or an increased dose of folic/folinic acid, is conditionally 
recommended over switching to alternative DMARD(s) for patients not 
tolerating oral weekly methotrexate. 

Very low PICO 16 and PICO 15 p. 206–10 

Switching to subcutaneous methotrexate is conditionally recommended 
over the addition of/switching to alternative DMARD(s) for patients taking 
oral methotrexate who are not at target. 

Very low PICO 18 p. 235 

* PICO = population, intervention, comparator, and outcomes; Supp. App. 2 = Supplementary Appendix 2, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract; DMARD = disease-modifying antirheumatic drug. 
† This recommendation refers only to the initial prescribing of methotrexate and is not meant to limit further dose escalation, which often 
provides additional efficacy. 
‡ The first certainty of evidence applies to the first listed option; the second certainty of evidence applies to the second option. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract
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Recommendations for treatment modification 
in patients treated with DMARDs who are not at 
target (Table 4) 

Treat-to-target 

A treat-to-target approach is strongly 
recommended over usual care for patients who 
have not been previously treated with bDMARDs 
or tsDMARDs 

This recommendation applies to dose optimization of metho-
trexate and to the subsequent addition of DMARDs when required. 
The recommendation is strong despite low-certainty evidence 
because of the recognized importance of systematic monitoring 
and adjustment of treatment to minimize infammation to prevent 
joint damage, as well as other long-term sequelae including cardi-
ovascular disease and osteoporosis. 

A treat-to-target approach is conditionally 
recommended over usual care for patients who 
have had an inadequate response to bDMARDs 
or tsDMARDs 

The recommendation is conditional because of the uncer-
tain incremental benefts of treat-to-target over usual care in this 
patient population. In this context, usual care refers to commonly 
employed practice patterns, i.e., adjustment of treatment based on 
shared decision-making, albeit typically without systematic mon-
itoring of disease activity using validated measures to reach a 
predefned target. Moreover, 1) the number of remaining availa-
ble treatment options, 2) the impact of noninfammatory causes of 
pain, comorbidities, and/or damage on the accuracy of validated 

Table 4. Treatment modifcation* 

disease activity assessments, and 3) the patient’s threshold for 
changing medications may have a more signifcant infuence on 
the decision to follow a treat-to-target approach in this population 
compared to patients who are bDMARD- and tsDMARD-naive. 

A minimal initial treatment goal of low 
disease activity is conditionally recommended 
over a goal of remission 

An initial target of low disease activity is preferred because 
remission by established criteria may not be achievable for many 
patients (25). In addition, the patient panel emphasized that failure 
to reach a specifed target may be disheartening and stressful for 
some patients. They emphasized that it would be preferable to ini-
tially aim for low disease activity and subsequently consider a goal of 
remission. However, treatment goals should be systematically reas-
sessed over time and individualized to each patient to ensure that 
remission is targeted when possible. The recommendation is condi-
tional because remission is a reasonable initial goal for patients with 
early disease and minimal exposure to bDMARDs and tsDMARDs, 
and patient preferences play a signifcant role in this decision. 

Modification of DMARD(s) 

Addition of a bDMARD or tsDMARD is 
conditionally recommended over triple 
therapy (i.e., addition of sulfasalazine and 
hydroxychloroquine) for patients taking 
maximally tolerated doses of methotrexate 
who are not at target 

The panel vigorously debated whether to recommend 
addition of a bDMARD or tsDMARD versus sulfasalazine and 

Based on the evidence Evidence 
Certainty of report(s) of the table(s), in 

Recommendations evidence following PICO(s) Supp. App. 2 
A TTT approach is strongly recommended over usual care for patients who have not Low PICO 12.a p. 191 

been previously treated with bDMARDs or tsDMARDs. 
A TTT approach is conditionally recommended over usual care for patients who 

have had an inadequate response to bDMARDs or tsDMARDs. 
Very low PICO 12.b p. 199 

A minimal initial treatment goal of low disease activity is conditionally Low PICO 13 p. 201 
recommended over a goal of remission. 

Addition of a bDMARD or tsDMARD is conditionally recommended over triple therapy Very low PICO 19.C2–C6† p. 240–1 
for patients taking maximally tolerated doses of methotrexate who are not at target. 

Switching to a bDMARD or tsDMARD of a different class is conditionally Very low PICO 24–27† p. 293–338 
recommended over switching to a bDMARD or tsDMARD belonging to the same 
class for patients taking a bDMARD or tsDMARD who are not at target. 

Addition of/switching to DMARDs is conditionally recommended over continuation Very low PICO 23 p. 292 
of glucocorticoids for patients taking glucocorticoids to remain at target. 

Addition of/switching to DMARDs (with or without IA glucocorticoids) is conditionally Very low PICO 28.C1–C2 p. 339–40 
recommended over the use of IA glucocorticoids alone for patients taking DMARDs 
who are not at target. 

* PICO = population, intervention, comparator, and outcomes; Supp. App. 2 = Supplementary Appendix 2, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract; TTT = treat-to-target; bDMARDs = biologic disease-modifying 
antirheumatic drugs; tsDMARDs = targeted synthetic DMARDs; IA = intraarticular. 
† The original PICO included individual DMARDs as comparators. The recommendation considers bDMARDs as a group. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract
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hydroxychloroquine (triple therapy) for patients with an inade-
quate response to methotrexate monotherapy in view of very 
low-certainty evidence favoring bDMARDs or tsDMARDs, rand-
omized controlled trials demonstrating equivalent long-term out-
comes across both treatment strategies, and signifcantly less 
societal cost associated with triple therapy (26–29). Addition 
of a bDMARD or tsDMARD was ultimately preferred because 
the patient panel strongly prioritized maximizing improvement 
as quickly as possible. In addition, both the patient and vot-
ing panels valued the greater persistence of methotrexate plus 
a bDMARD or tsDMARD compared to triple therapy (defned 
in Table 1) (13,30). The recommendations from these studies 
(13,31) are conditional because triple therapy may be preferred 
in lower resource settings as well as in patients with specifc 
comorbidities for whom triple therapy may be associated with 
signifcantly less risk of adverse events. This choice is highly 
preference sensitive, and decisions on how best to escalate 
care should incorporate patients’ preferences. There is no cur-
rent recommendation for a bDMARD versus a tsDMARD when 
adjusting treatment; however, the voting panel acknowledged 
that safety data released in early 2021 (17,18) may require 
a modifcation of this recommendation when peer-reviewed 
results are published. 

Switching to a bDMARD or tsDMARD of a 
different class is conditionally recommended 
over switching to a bDMARD or tsDMARD 
belonging to the same class for patients taking a 
bDMARD or tsDMARD who are not at target 

The recommendation is based on very low-certainty evidence 
supporting greater improvement in disease activity and drug sur-
vival among patients switching classes. The recommendation is 
conditional because patient and physician preferences are likely to 
vary based on prior experiences with specifc DMARDs. 

Use of glucocorticoids 

Addition of/switching to DMARDs is 
conditionally recommended over continuation 
of glucocorticoids for patients taking 
glucocorticoids to remain at target 

This recommendation assumes that improved disease con-
trol with DMARDs should allow less use of glucocorticoids. The 
recommendation is conditional because the continued use of glu-
cocorticoids may be required for patients who do not respond to 
DMARDs even after maximizing methotrexate dosage and switch-
ing DMARD classes. 

Addition of/switching to DMARDs (with or 
without intraarticular [IA] glucocorticoids) is 
conditionally recommended over the use of 
IA glucocorticoids alone for patients taking 
DMARDs who are not at target 

This recommendation was based on the premise that 
DMARDs should be adjusted to reduce disease activity, irrespec-
tive of treatment with IA glucocorticoids. The recommendation is 
conditional because patients may choose to defer adding/switch-
ing DMARDs if they obtain relief from IA injection(s). 

Recommendations for tapering/discontinuing 
DMARDs (Table 5) 

Because of the moderate-to-high risk for fare and the 
potential for irreversible long-term damage associated with 
stopping all DMARDs, the following recommendations presume 
that patients maintain a therapeutic dose of at least 1 DMARD. 
In addition, the recommendations specify that patients be at 
target (low disease activity or remission) for at least 6 months 

Table 5. Tapering disease-modifying antirheumatic drugs (DMARDs)* 

Based on the evidence Evidence 
Certainty of report(s) of the table(s), in 

Recommendations evidence following PICO(s) Supp. App. 2 
Continuation of all DMARDs at their current dose is conditionally 

recommended over a dose reduction of a DMARD. 
Low PICO 54.a p. 381 

Dose reduction is conditionally recommended over gradual 
discontinuation of a DMARD. 

Low PICO 52.C2 and PICO 53. C2 p. 351–5, p. 372–6 

Gradual discontinuation is conditionally recommended over abrupt 
discontinuation of a DMARD. 

Low PICO 52.C1 and PICO 53.C1 p. 351, 372 

Gradual discontinuation of sulfasalazine is conditionally 
recommended over gradual discontinuation of hydroxychloroquine 
for patients taking triple therapy who wish to discontinue a DMARD. 

Very low PICO 58 p. 400 

Gradual discontinuation of methotrexate is conditionally 
recommended over gradual discontinuation of the bDMARD or 
tsDMARD for patients taking methotrexate plus a bDMARD or 
tsDMARD who wish to discontinue a DMARD. 

Very low PICO 59.C1 p. 401 

* PICO = population, intervention, comparator, and outcomes; Supp. App. 2 = Supplementary Appendix 2, available on the Arthritis Care & Research 
website at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract; bDMARD = biologic DMARD; tsDMARD = targeted synthetic DMARD. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract
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prior to tapering. Patients in remission for <6 months should 
not routinely be considered for dose reduction or withdrawal. 
Although the optimal time at target prior to tapering has not 
been established, the voting panel considered 6 months to be 
a reasonable minimal length of time to ensure stable disease 
control. “Dose reduction” refers to lowering the dose or increas-
ing the dosing interval of a DMARD. “Gradual discontinuation” 
denotes gradually lowering the dose of a DMARD and subse-
quently stopping it. 

Continuation of all DMARDs at their current 
dose is conditionally recommended over a 
dose reduction of a DMARD, dose reduction 
is conditionally recommended over gradual 
discontinuation of a DMARD, and gradual 
discontinuation is conditionally recommended 
over abrupt discontinuation of a DMARD for 
patients who are at target for at least 6 months 

These recommendations are based on studies demonstrat-
ing a higher risk of fare in patients who are 1) lowering the dose 
of a DMARD versus continuing DMARDs at the same dose, and 
2) abruptly versus gradually discontinuing a DMARD (32–36). The 
recommendations are conditional because patient and physician 
preferences are expected to vary. 

Gradual discontinuation of sulfasalazine 
is conditionally recommended over gradual 
discontinuation of hydroxychloroquine for 
patients taking triple therapy who wish to 
discontinue a DMARD 

Gradually discontinuing sulfasalazine is recommended be-
cause of its poorer treatment persistence due to adverse events 
(14). The recommendation is conditional because patient and 
physician preferences are expected to vary. 

Gradual discontinuation of methotrexate 
is conditionally recommended over gradual 
discontinuation of the bDMARD or tsDMARD for 
patients taking methotrexate plus a bDMARD or 
tsDMARD who wish to discontinue a DMARD 

In the absence of direct evidence, gradually discontinu-
ing methotrexate is preferred because a bDMARD or tsD-
MARD is typically added following an inadequate response 
to methotrexate. Thus, the continued use of the bDMARD or 
tsDMARD is more likely to maintain disease control than the 
continued use of methotrexate. The recommendation is con-
ditional because gradual discontinuation of the bDMARD or 
tsDMARD may be favored depending on comorbidities, risk for 
infection, cost concerns, as well as patient and clinician prefer-
ences. The voting panel cautioned that many patients treated 

with certain monoclonal antibodies may require ongoing treat-
ment with methotrexate to prevent the formation of antidrug 
antibodies (37). 

Recommendations for specific patient 
populations (Table 6) 

Subcutaneous nodules 

Methotrexate is conditionally recommended 
over alternative DMARDs for patients with 
subcutaneous nodules who have moderate-to-
high disease activity 

Switching to a non-methotrexate DMARD is 
conditionally recommended over continuation of 
methotrexate for patients taking methotrexate 
with progressive subcutaneous nodules 

While accelerated nodulosis has been observed in patients 
starting methotrexate (38), there are no studies examining 
comparative strategies for patients with stable or progressive 
subcutaneous nodules. The preceding 2 recommendations 
are conditional because patient and clinician preferences are 
expected to vary. The recommendation to switch is based on the 
premise that methotrexate is a contributing factor to progressive 
nodulosis. 

Pulmonary disease 

Methotrexate is conditionally recommended 
over alternative DMARDs for the treatment 
of inflammatory arthritis for patients with 
clinically diagnosed mild and stable airway or 
parenchymal lung disease, or incidental disease 
detected on imaging, who have moderate-to-high 
disease activity 

Studies indicate that preexisting lung disease is a risk fac-
tor for methotrexate-related pneumonitis (39,40). However, 
the overall risk of worsening lung disease attributable to meth-
otrexate is uncertain, and alternative DMARDs have also been 
associated with lung disease (41–45). The recommendation is in 
favor of methotrexate because of its important role as an anchor 
treatment in RA and the lack of alternatives with similar effcacy 
and/or superior long-term safety profles. The recommendation 
is conditional because some clinicians (rheumatologists and pul-
monologists) and patients will prefer an alternative option rather 
than accept any additional risk of lung toxicity. Patients with 
preexisting lung disease should be informed of their increased 
risk of methotrexate pneumonitis prior to initiating treatment 
with methotrexate. 
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Table 6. Specifc patient populations* 

Recommendations 
Certainty of 

evidence 

Based on the evidence 
report(s) of the 

following PICO(s) 

Evidence 
table(s), in 

Supp. App. 2 
Subcutaneous nodules 

Methotrexate is conditionally recommended over alternative DMARDs for 
patients with subcutaneous nodules who have moderate-to-high disease 
activity. 

Very low PICO 64 p. 427 

Switching to a non-methotrexate DMARD is conditionally recommended over 
continuation of methotrexate for patients taking methotrexate with progressive 
subcutaneous nodules. 

Very low PICO 65 p. 428 

Pulmonary disease 
Methotrexate is conditionally recommended over alternative DMARDs for the 

treatment of inflammatory arthritis for patients with clinically diagnosed mild 
and stable airway or parenchymal lung disease who have moderate-to-high 
disease activity. 

Very low PICO 67 p. 430 

Heart failure 
Addition of a non–TNF inhibitor bDMARD or tsDMARD is conditionally 

recommended over addition of a TNF inhibitor for patients with NYHA class III or 
IV heart failure and an inadequate response to csDMARDs. 

Very low PICO 70 p. 435 

Switching to a non–TNF inhibitor bDMARD or tsDMARD is conditionally 
recommended over continuation of a TNF inhibitor for patients taking a TNF 
inhibitor who develop heart failure. 

Very low PICO 71 p. 436 

Lymphoproliferative disorder 
Rituximab is conditionally recommended over other DMARDs for patients who 

have a previous lymphoproliferative disorder for which rituximab is an approved 
treatment and who have moderate-to-high disease activity. 

Very low PICO 75 and PICO 76 p. 446–7 

Hepatitis B infection 
Prophylactic antiviral therapy is strongly recommended over frequent monitoring 

alone for patients initiating rituximab who are hepatitis B core antibody positive 
(regardless of hepatitis B surface antigen status). 

Very low PICO 82 p. 459 

Prophylactic antiviral therapy is strongly recommended over frequent monitoring 
alone for patients initiating any bDMARD or tsDMARD who are hepatitis B core 
antibody positive and hepatitis B surface antigen positive. 

Very low PICO 83 p. 464 

Frequent monitoring alone is conditionally recommended over prophylactic 
antiviral therapy for patients initiating a bDMARD other than rituximab or a 
tsDMARD who are hepatitis B core antibody positive and hepatitis B surface 
antigen negative. 

Very low PICO 84 p. 471 

Nonalcoholic fatty liver disease 
Methotrexate is conditionally recommended over alternative DMARDs for 

DMARD-naive patients with nonalcoholic fatty liver disease, normal liver 
enzymes and liver function tests, and no evidence of advanced liver fibrosis who 
have moderate-to high disease activity. 

Very low PICO 87 p. 489 

Persistent hypogammaglobulinemia without infection 
In the setting of persistent hypogammaglobulinemia without infection, 

continuation of rituximab therapy for patients at target is conditionally 
recommended over switching to a different bDMARD or tsDMARD. 

Very low PICO 66 p. 429 

Previous serious infection 
Addition of csDMARDs is conditionally recommended over addition of a bDMARD 

or tsDMARD for patients with a serious infection within the previous 12 months 
who have moderate-to-high disease activity despite csDMARD monotherapy. 

Very low PICO 88 p. 490 

Addition of/switching to DMARDs is conditionally recommended over initiation/ 
dose escalation of glucocorticoids for patients with a serious infection within the 
previous 12 months who have moderate-to-high disease activity. 

Very low PICO 90 and PICO 91 p. 496–7 

Nontuberculous mycobacterial lung disease 
Use of the lowest possible dose of glucocorticoids (discontinuation if possible) is 

conditionally recommended over continuation of glucocorticoids for patients 
with nontuberculous mycobacterial lung disease. 

Very low No relevant PICO 

Addition of csDMARDs is conditionally recommended over addition of a 
bDMARD or tsDMARD for patients with nontuberculous mycobacterial 
lung disease who have moderate-to-high disease activity despite csDMARD 
monotherapy. 

Very low PICO 92 p. 498 

Abatacept is conditionally recommended over other bDMARDs and tsDMARDs 
for patients with nontuberculous mycobacterial lung disease who have 
moderate-to-high disease activity despite csDMARDs. 

Very low PICO 93 p. 499 

* PICO = population, intervention, comparator, and outcomes; Supp. App. 2 = Supplementary Appendix 2, available on the Arthritis Care & 
Research website at http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract; DMARDs = disease-modifying antirheumatic drugs; TNF = 
tumor necrosis factor; bDMARD = biologic DMARD; tsDMARD = targeted synthetic DMARD; NYHA = New York Heart Association; csDMARDs 
= conventional synthetic DMARDs. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24596/abstract
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Table 7. Key clinical questions requiring further research* 
Methotrexate administration 

At what dose and route of administration should methotrexate 
be started? 

Does switching to non-methotrexate DMARDs improve 
tolerability over increasing the dose of folic acid, or using folinic 
acid or using split dose or subcutaneous dosing, for RA patients 
with side effects when taking methotrexate? 

TTT 
What is the efficacy of TTT in different patient populations (early 

versus late, bDMARD- or tsDMARD-exposed, elderly-onset, 
comorbidities)? 

What is the optimal target and method of assessment of disease 
activity for TTT in different populations? 

Comparative effectiveness/safety 
What is the comparative effectiveness/safety between bDMARDs 

and tsDMARDs? 
What is the comparative effectiveness/safety between adding 

bDMARDs or tsDMARDs to methotrexate and switching to 
bDMARD or tsDMARD monotherapy? 

What is the comparative effectiveness/safety between TTT by 
maximizing use of methotrexate (i.e., escalating dose via 
subcutaneous route) and adding/switching to bDMARD or 
tsDMARD monotherapy? 

When, which, and how should DMARDs be tapered/ 
discontinued? 

Do clinical or biologic markers predict a differential response to 
DMARDs? 

Comorbidities 
What is the effectiveness/safety of alternative treatment 

strategies in RA patients with clinical lung disease or NAFLD? 
Which DMARDs can be initiated or continued after receiving 

checkpoint inhibitor therapy? 
Which DMARDs should be used in patients with solid 

malignancies, including skin cancer? 
Is there a time frame before which DMARDs can be started/ 

resumed in patients with concomitant solid malignancies? 
* DMARDs = biologic disease-modifying antirheumatic drugs; RA = 
rheumatoid arthritis; TTT = treat-to-target; bDMARD = biologic 
DMARD; tsDMARD = targeted synthetic DMARD; NAFLD = nonalco-
holic fatty liver disease. 

Heart failure 

Addition of a non–TNF inhibitor bDMARD or 
tsDMARD is conditionally recommended over 
addition of a TNF inhibitor for patients with 
New York Heart Association (NYHA) class III or 
IV heart failure and an inadequate response to 
csDMARDs 

Switching to a non–TNF inhibitor bDMARD 
or tsDMARD is conditionally recommended over 
continuation of a TNF inhibitor for patients 
taking a TNF inhibitor who develop heart 
failure 

These recommendations are based on the risk of wors-
ening heart failure observed in randomized clinical trials of 
TNF inhibitors in patients with NYHA class III or IV heart fail-
ure without RA (46,47). Both recommendations are conditional 

because of the very low-certainty evidence supporting these 
PICO questions. 

Lymphoproliferative disorder 

Rituximab is conditionally recommended 
over other DMARDs for patients who have a 
previous lymphoproliferative disorder for which 
rituximab is an approved treatment and who 
have moderate-to-high disease activity 

Rituximab is preferred over other DMARDs, regardless of 
previous DMARD experience, because it would not be expected 
to increase the risk of recurrence or worsening of these lym-
phoproliferative disorders. The recommendation is conditional 
because of the very low-certainty evidence supporting this PICO 
question. 

Hepatitis B infection 

Prophylactic antiviral therapy is strongly 
recommended over frequent monitoring of 
viral load and liver enzymes alone for patients 
initiating rituximab who are hepatitis B core 
antibody positive (regardless of hepatitis B 
surface antigen status) 

Prophylactic antiviral therapy is strongly 
recommended over frequent monitoring alone 
for patients initiating any bDMARD or tsDMARD 
who are hepatitis B core antibody positive and 
hepatitis B surface antigen positive 

Frequent monitoring alone of viral load and 
liver enzymes is conditionally recommended 
over prophylactic antiviral therapy for patients 
initiating a bDMARD other than rituximab or 
a tsDMARD who are hepatitis B core antibody 
positive and hepatitis B surface antigen 
negative 

These recommendations were made based on the risk of 
hepatitis B reactivation due to core antibody and surface anti-
gen status and the specifc DMARD being initiated and are con-
sistent with the updated American Association for the Study 
of Liver Diseases guidance (48). Patients at risk for hepatitis 
B reactivation should be comanaged with a hepatologist. The 
third recommendation is conditional because it is less certain 
whether the beneft of prophylactic antiviral therapy outweighs 
the risks and cost of this treatment in the specifed patient 
population. 
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Nonalcoholic fatty liver disease (NAFLD) 

Methotrexate is conditionally recommended 
over alternative DMARDs for DMARD-naive 
patients with NAFLD, normal liver enzymes and 
liver function tests, and no evidence of advanced 
liver fibrosis who have moderate-to-high disease 
activity 

Given the concerns about the risk of hepatotoxicity asso-
ciated with methotrexate therapy in patients with NAFLD, use 
of methotrexate should be restricted to patients with normal liver 
enzymes and liver function tests and without evidence of liver dis-
ease or liver fbrosis (Stage 3 or 4). Noninvasive testing to diagnose 
and stage liver fbrosis as well as consultation with a gastroen-
terologist or hepatologist should be considered in patients prior 
to initiating methotrexate (49). In addition, more frequent moni-
toring should be performed in this patient population (every 4 to 
8 weeks). The recommendation is conditional because patients’ 
and clinicians’ risk tolerance varies. 

Persistent hypogammaglobulinemia without 
infection 

In the setting of persistent 
hypogammaglobulinemia without infection, 
continuation of rituximab therapy for patients 
at target is conditionally recommended over 
switching to a different bDMARD or tsDMARD 

Continuing rituximab in patients who are at target is 
preferred because of the uncertain clinical signifcance of 
hypogammaglobulinemia in patients without infection. Although 
an increased risk of infection has been described in RA patients 
with hypogammaglobulinemia, it is not known if a switch in 
DMARDs in patients who are at target is more effective in lowering 
infection risk while maintaining disease control than continuation 
of rituximab. The recommendation is conditional because physi-
cian and patient risk tolerance is likely to vary depending on the 
degree of hypogammaglobulinemia and patient-specifc risk fac-
tors for infection. 

Previous serious infection 

Addition of csDMARDs is conditionally 
recommended over addition of a bDMARD or 
tsDMARD for patients with a serious infection 
within the previous 12 months who have 
moderate-to-high disease activity despite 
csDMARD monotherapy 

This conditional recommendation is made based on obser-
vational data suggesting a lower risk of infection associated 

with combination csDMARDs (dual or triple therapy) compared 
to bDMARDs or tsDMARDs (50). Some clinicians may prefer 
csDMARDs even if the serious infection occurred >12 months 
prior to considering a change. 

Addition of/switching to DMARDs is 
conditionally recommended over initiation/dose 
escalation of glucocorticoids for patients with a 
serious infection within the previous 12 months 
who have moderate-to-high disease activity 

This conditional recommendation is made based on observa-
tional studies suggesting a strong association between dose and 
duration of glucocorticoids with the risk of serious infection (51–53). 

Nontuberculous mycobacterial (NTM) lung 
disease 

Given the variability of NTM lung disease severity and 
response to treatment, patients should be closely comanaged 
with an infectious disease or pulmonary specialist. 

Use of the lowest possible dose of 
glucocorticoids (discontinuation if possible) is 
conditionally recommended over continuation 
of glucocorticoids without dose modification for 
patients with NTM lung disease 

This recommendation is based on studies suggesting an 
increased risk of NTM lung disease in patients receiving either 
inhaled or oral glucocorticoids (54,55). 

Addition of csDMARDs is conditionally 
recommended over addition of a bDMARD or 
tsDMARD for patients with NTM lung disease 
who have moderate-to-high disease activity 
despite csDMARD monotherapy 

This recommendation is based on the lower expected risk 
of NTM lung disease associated with csDMARDs compared to 
bDMARDs and tsDMARDs (56). 

Abatacept is conditionally recommended 
over other bDMARDs and tsDMARDs for patients 
with NTM lung disease who have moderate-to-
high disease activity despite csDMARDs 

Abatacept is conditionally recommended over other 
bDMARDs and tsDMARDs based on population data extrap-
olated from studies on tuberculosis (57). There is considerable 
uncertainty regarding the risk of mycobacterial infections associ-
ated with non–TNF inhibitor bDMARDs and tsDMARDs; however, 
TNF inhibitors are associated with increased rates of mycobacte-
rial infections and should be avoided (58). 
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The preceding 3 recommendations are conditional because of 
the very low-certainty evidence supporting the analysis of the differ-
ences in treatment outcomes posed by these PICO questions. 

DISCUSSION 

The ACR guidelines were developed to provide clinicians 
with recommendations for decisions frequently faced in clinical 
practice. Several new topics are included in this update, includ-
ing recommendations for administration of methotrexate, use 
of methotrexate in patients with subcutaneous nodules, pulmo-
nary disease, and NAFLD, use of rituximab in patients with hypog-
ammaglobulinemia, and treatment of RA in patients with NTM lung 
disease. Areas covered in the 2015 guidelines that are not covered 
in this update include recommendations for patients with hepati-
tis C and solid malignancies. The panel did not vote on specifc 
recommendations for patients with hepatitis C because curative 
antiviral therapy is now widely available. The panel did deliberate 
over PICO questions related to use of DMARDs in patients with 
solid malignancies. However, given the changing landscape of 
personalized treatments for many solid malignancies, the voting 
panel felt that a generalized recommendation was not possible. 

On February 4, 2021, the FDA released a Drug Safety Alert 
noting a possible increased risk of major cardiovascular events 
and malignancies (excluding non-melanoma skin cancer) in 
patients with RA (over the age of 50 years with at least 1 risk 
factor for cardiovascular disease) participating in a randomized 
controlled trial designed to compare the safety of tofacitinib to 
adalimumab (18). Recommendations will be reviewed once peer-
reviewed results are published. Rapidly evolving comparative 
effectiveness and safety signals associated with JAK inhibitors 
highlight the need to engage in a shared decision-making process 
when adjusting DMARDs (16,59). In addition, although previous 
recommendations cautioned against the use of TNF inhibitors in 
patients with skin cancer (1), the results of more recently pub-
lished studies examining specifc DMARD-related risks of non-
melanoma skin cancer and melanoma do not support making a 
defnite recommendation for or against specifc DMARDs (60,61). 

The panel also considered PICO questions related to current 
use of checkpoint inhibitor therapy, but the variability in current 
practice patterns and differences in treatment for specifc cancer 
types precluded the development of specifc recommendations 
for patients who are candidates for, or are currently receiving 
checkpoint inhibitor therapy. We anticipate that additional rec-
ommendations for patients with systemic rheumatic diseases 
and solid malignancies will be developed as further data become 
available. There were vigorous discussions pertaining to recom-
mendations for specifc DMARDs in patients with moderate-to-
high disease activity despite csDMARDs and with a history of 
serious infection. However, the evidence was insuffcient to sup-
port a recommendation. Future studies (using large registries and 

network meta-analyses) are needed to support specifc recom-
mendations for this patient population. 

The recommendation statements in this update are not 
directly comparable to the ACR 2015 guidelines (1) because they 
do not retain the early versus established RA subgroups. Nev-
ertheless, there are some notable differences. First, the 2015 
guidelines recommend csDMARD monotherapy, preferably 
with methotrexate, for patients with both low and moderate/high 
disease activity, whereas this update recommends an initial trial 
of hydroxychloroquine or sulfasalazine for those with low disease 
activity. Second, the 2015 guidelines recommended DMARD 
tapering for patients who are in remission. In this update, taper-
ing recommendations are made for patients who are in low dis-
ease activity or remission in the face of a paucity of data about 
when and how best to taper. The panel recommended that careful 
tapering might be considered if the patient wishes to cut back 
on their use of DMARDs. However, patients should be closely 
evaluated during any taper, and if a fare occurs, the prior regi-
men should be reinstituted promptly. Last, this update includes 
several recommendations against the use of glucocorticoid ther-
apy. These recommendations were made in recognition of the 
frequent diffculty tapering glucocorticoids leading to undesirable 
prolonged use and the increasing evidence of the negative impact 
of glucocorticoids on long-term patient outcomes, including risk 
for infection, osteoporosis, and cardiovascular disease, in RA and 
other rheumatic diseases (62–65). 

While consensus was easily reached on the majority of 
statements, 2 issues required prolonged discussion and debate. 
The decision on whether patients with an inadequate response 
to methotrexate should escalate to a bDMARD, tsDMARD, or tri-
ple therapy engendered much discussion with contrasting points 
of view. In the end, a recommendation was made in favor of a 
bDMARD or tsDMARD because of the more rapid onset of beneft 
and concerns related to the poor tolerability and durability of tri-
ple therapy in real-world practice (13,14). In particular, the patient 
panel highlighted the importance of a rapid onset of beneft after 
already having had an inadequate response to methotrexate. The 
conditional recommendation to initiate methotrexate therapy for 
patients with preexisting mild, stable lung disease was also rigor-
ously debated. While minimizing the risk of toxicity is paramount, 
the voting panel favored a conditional recommendation to initi-
ate methotrexate therapy in this clinical setting because of the vital 
role of this DMARD in the overall treatment of RA and lack of other 
comparable therapies without pulmonary risks. 

Members of the voting panel agreed with the patient panel 
on the direction and strength of all but 2 recommendations. 
Patients were in favor of initial treatment with combination csD-
MARDs over methotrexate monotherapy because they placed 
greater value on the incremental benefts associated with combi-
nation therapy compared to clinicians. This preference was also 
stated in the 2015 guidelines (66). Patients also strongly preferred 
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discontinuing over a dose reduction of a DMARD whenever pos-
sible, whereas most clinicians on the voting panel preferred dose 
reduction. This discordance refects patient preference to mini-
mize use of medications once they reach target versus physician 
preference to minimize fare. However, both the patient and voting 
panel stressed the variability in patient preferences for tapering. 
These differences reinforce the importance of using a shared 
decision-making approach in RA. 

When clinically relevant, recommendations specify the level 
of disease activity in the patient population (Table 1). However, 
evidence tables include pooled data from studies that often use 
different measures of disease activity; thus, specifc defnitions of 
low versus moderate-to-high disease activity are not provided 
for specifc recommendations. Despite the large body of litera-
ture related to pharmacologic treatments for RA, the review team 
did not identify high-certainty evidence for many of the questions 
addressed. This discrepancy is due to the differences between 
clinically important PICO questions and the specifc objectives 
of clinical trials. For example, few studies have examined how to 
best dose and administer methotrexate, the most effective and 
safe use of DMARDs in high-risk populations, and the risk–beneft 
tradeoffs associated with glucocorticoid use. Moreover, many 
trials could not be matched to specifc PICO questions because 
of differences between the trials and the PICO questions’ spec-
ifed study populations and treatment comparisons. Thus, many 
recommendations are based largely on very low-certainty or low-
certainty evidence. Incorporating medical evidence and expert 
input and consensus into clinical guidelines is core to the GRADE 
process and strengthens recommendations, particularly when 
there is limited evidence. Important gaps in knowledge are 
described in Table 7. 

In summary, this update includes recommendations related 
to initiation and adjustment of DMARD therapy in patients with 
RA. It also emphasizes the importance of minimizing use of glu-
cocorticoids. It is expected that additional data may modify the 
direction and/or strength of specifc recommendations. The ACR 
will update the recommendations and answer these and other 
questions as new data are published. 
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