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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 

assessments to assist public- and private-sector organizations in their efforts to improve the 

quality of health care in the United States.  

The Patient-Centered Research Outcomes Institute (PCORI) was established to fund research 

that can help patients and those who care for them make better-informed decisions about the 

health care choices they face every day. PCORI partnered with AHRQ to help fulfill PCORI’s 

authorizing mandate to engage in evidence synthesis and make information from comparative 

effectiveness research more available to patients and providers. PCORI identifies topics for 

review based on broad stakeholder interest. After identifying specific topics, multistakeholder 

virtual workshops are held by PCORI to inform the individual research protocols. 

The reports and assessments provide organizations, patients, clinicians, and caregivers with 

comprehensive, evidence-based information on common medical conditions and new health care 

technologies and strategies. They also identify research gaps in the selected scientific area, 

identify methodological and scientific weaknesses, suggest research needs, and move the field 

forward through an unbiased, evidence-based assessment of the available literature. The EPCs 

systematically review the relevant scientific literature on topics assigned to them by AHRQ, and 

conduct additional analyses when appropriate prior to developing their reports and assessments. 

To bring the broadest range of experts into the development of evidence reports and health 

technology assessments, AHRQ encourages the EPCs to form partnerships and enter into 

collaborations with other medical and research organizations. The EPCs work with these partner 

organizations to ensure that the evidence reports and technology assessments they produce will 

become building blocks for health care quality improvement projects throughout the Nation. The 

reports undergo peer review and public comment prior to their release as a final report. 

AHRQ expects that the EPC evidence reports and technology assessments, when appropriate, 

will inform patients and caregivers, individual health plans, providers, and purchasers as well as 

the health care system as a whole by providing important information to help improve health 

care quality. 

If you have comments on this evidence report, they may be sent by mail to the Task Order 

Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane, 

Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 
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Director Director 

Agency for Healthcare Research and Quality Center for Evidence and Practice 

Improvement 

 Agency for Healthcare Research and Quality 

 

 

Joe V. Selby, M.D., M.P.H. Evelyn P. Whitlock, M.D., M.P.H. 

Executive Director Chief Science Officer 

PCORI PCORI 
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Drug Therapy for Early Rheumatoid Arthritis: A 
Systematic Review Update 

Evidence Summary 

Introduction  
This systematic review updates a 2012 report that evaluated the benefits and harms of drug 

therapies for adults with rheumatoid arthritis (RA).1 This updated review, however, has a 

targeted scope focusing solely on patients with early RA. Early RA has no formal consensus 

definition. Based on guidance from a recent task force of experts, we define early RA as no more 

than 1 year of diagnosed disease. Our findings should be considered applicable only to patients 

with early RA. 

The U.S. Food and Drug Administration (FDA) has approved several drug therapy groups for 

treating patients with RA. Corticosteroids have been prescribed the longest; targeted synthetic 

disease-modifying antirheumatic drugs (tsDMARDs) and biosimilars were approved more 

recently. The majority of trials or observational studies in this review evaluated mainly FDA-

approved conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) and 

biologic drugs (both tumor necrosis factor [TNF] and non-TNF drugs). FDA has approved 

numerous biosimilars. However, because they have not been studied specifically among early 

RA patients, we had no studies about them to include in this review.  

Many challenges arise in evaluating pharmacological treatments for RA in the literature. 

These include the appropriate use and order or combination of different therapeutic options, the 

optimal approach for patients with coexisting and chronic conditions, severity of RA, and the 

role of newer drugs in treatment strategies that compare csDMARDs.  

We evaluated the benefits and harms of multiple drug monotherapies, combination therapies, 

and different treatment strategies to determine whether therapeutic approaches differ in their 

ability to affect important outcomes for patients with early RA. The benefits and harms included 

(1) reduced disease activity, decreased progression of joint damage, or remission; (2) improved 

functional capacity or quality of life; (3) harms such as tolerability, serious adverse events, and 

adverse effects; and (4) benefits and harms among patient subgroups (based on disease activity, 

prior RA therapy, demographics, or presence of other diseases with or without treatment). 

Additional details about this systematic review are described in Table ES-1. Two contextual 

Questions were also examined: (1) Does treatment of early RA improve disease trajectory and 

disease outcomes compared with the trajectory or outcomes of treatment of established RA? and 

(2) What barriers prevent individuals with early RA from obtaining access to indicated drug 

therapies? 
  

https://www.ncbi.nlm.nih.gov/books/NBK97388/
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Table ES-1. Summary of characteristics of this systematic review on treatment of patients with 
early rheumatoid arthritis 

Population Included in the Review 

Key Inclusion Criteria Adult outpatients, 19 years of age or older, with an early RA diagnosis, 
defined as 1 year or less from disease diagnosis 

Key Exclusion Criteria Adolescents and adults with RA greater than 1 year from diagnosis 

Drug Therapies Approved by FDA for RA, Included in the Review 

Corticosteroid Methylprednisone, prednisone (PRED), prednisolone (PNL) 

Conventional synthetic DMARD 
(csDMARD) 

Hydroxychloroquine (HCQ), leflunomide (LEF), methotrexate (MTX), 
sulfasalazine (SSZ) 

Tumor necrosis factor (TNF) biologic 
DMARD 

Adalimumab (ADA), certolizumab pegol (CZP), etanercept (ETN), 
golimumab (GOL), infliximab (IFX) 

Non-TNF biologic DMARD Abatacept (ABA), rituximab (RIT), tocilizumab (TCZ), sarilumab (SAR)a  

Targeted synthetic DMARD (tsDMARD) Tofacitinib (TOF)a 

Biosimilars ADA-atto,a IFX-dyyb,a IFX-abda,a ETN-szzsa 

Key Questions Covered by the Review 

1. Benefits of drug therapies including 

reducing disease activity, slowing or 
limiting the progression of joint damage, 
or inducing remission 

Clinical tools including: 

 ACR 20/50/70 

 DAS 

 Sharp Scoreb 

2. Benefits of drug therapies including 

improving patient-reported symptoms, 
functional capacity, or quality of life 

Clinical tools including: 

 HAQ 

 SF-36 

3. Harms of drug therapies including 

tolerability, patient adherence, and 
adverse effects 

Harms including: 

 Overall discontinuations 

 Discontinuations attributable to AEs 

 Seriousc AEs 

 Specificd AEs 

4. Benefits and harms of drug therapies 
in subgroups of patients 

Subgroups of patients defined by: 

 Age 

 Sex 

 Race or ethnicity 

 Disease activity 

 Prior treatment 

 Concomitant therapies 

 Coexisting conditions 
a New medications that FDA has approved since the prior report 
b Sharp-van der Heijde method for scoring radiographs 
c As defined by FDA: Life-threatening, requires hospitalization, leads to lasting disability or congenital anomaly, or jeopardizes 

the patient in any serious way 
d Rash, upper respiratory tract infection, nausea, pruritus, headache, diarrhea, dizziness, abdominal pain, bronchitis, leukopenia, 

injection site reactions 

ACR 20/50/70 = American College of Rheumatology 20/50/70% improvement from baseline; AE = adverse event; DAS = 

Disease Activity Score; DMARD = disease-modifying antirheumatic drug; FDA = U.S. Food and Drug Administration; HAQ = 

Health Assessment Questionnaire; SF-36 = Medical Outcomes Study Short Form 36 Health Survey. 

Results and Key Findings  
We included 46 studies (reported in 113 published articles) that provided data on at least one 

of the review’s Key Questions. Of these studies, 37 were randomized controlled trials (RCTs), 5 

were observational studies with control groups, and 4 were single-arm observational studies that 

we included only for evaluating harms of treatment. 

We rated a majority of these studies as low or medium risk of bias. We rated 14 studies as 

high risk of bias for at least some of the eligible outcomes they reported. Studies rated high risk 
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of bias were excluded from analyses and used only in sensitivity analyses. We graded strength of 

evidence (SOE) for numerous outcomes in studies for these drug classes and therapeutic 

approaches (except that the single-arm observational studies were not included in the SOE 

assessments).  

The range of mean (or median) disease durations across all 46 included studies was 2 weeks 

to 12 months. Fourteen studies (14/46= 30%)specifically enrolled only RA patients without a 

prior treatment history, and six studies2-7 (13%)did not report any information at all about prior 

treatment use. Among the remaining 26 studies, 9 studies (35%) reported on patients’ previous 

use of methotrexate (MTX) use specifically, 15 studies (58%) on any DMARD use, and 14 

studies (54%) on corticosteroid use.  

Prior treatment use varied widely across drug therapy categories. Among the patient samples 

in corticosteroid studies, prior csDMARD use ranged from 0 to 13.9 percent. Among the 

csDMARD studies’ patient samples, prior MTX use ranged from 58 to 100 percent, prior 

csDMARD use from 0 to 48 percent, and prior corticosteroid use from 0 to 61 percent. Among 

the samples for the biologics studies, prior MTX or csDMARD use ranged from 0 to 100 percent 

and prior corticosteroid use from 16 to 51 percent. Among the patient samples in various studies 

of combination and therapy strategies, prior MTX use ranged from 0 to 79 percent, prior 

csDMARD use ranged from 0 to 100 percent, and prior corticosteroid use from 42 to 94 percent.  

All included studies enrolled patients with moderate to high disease activity at baseline as 

measured with mean or median Disease Activity Score (DAS) 28 scores (range of 0 to 10); 

DAS28 scores in these studies ranged from 3.4 to 7.1. A DAS28 score of 3.2 is the threshold for 

low disease activity; a score exceeding 5.1 translates to high disease activity. Additional detailed 

information about the DAS28 is available in Appendix F. DAS28 score ranges varied across 

drug therapy categories: from 3.6 to 5.9 in corticosteroid studies, from 3.4 to 6.7 in csDMARD 

studies, from 3.6 to 7.1 in biologic studies, and from 4.3 to 5.9 in combination and therapy 

strategy studies.  

More than one-half (ranging from 53% to 83%) of the patient population was women. The 

mean age range was 46 to 83 years. Study durations ranged from 6 months to 10 years.  

We grouped studies based on the primary drug therapy of interest, ordered from oldest 

(corticosteroids and csDMARDs) to newest (TNF or non-TNF biologics), and then the most 

complex (combination therapies). We describe the main findings for each group below. 

Corticosteroids: Seven RCTs evaluated corticosteroids, and one single-arm observational 

study provided additional data on harms. A corticosteroid, when taken with a csDMARD 

(usually MTX), led to higher remission rates than the csDMARD alone (low SOE). Groups did 

not differ significantly in terms of serious adverse events and discontinuations attributable to 

adverse events (graded moderate and low SOE, respectively). We could not draw conclusions 

about disease activity, radiographic changes, or functional capacity because evidence was 

insufficient. No studies reported results among subgroups of patients. Evidence was insufficient 

to draw any conclusion about high-dose (250 mg, administered once intravenously) 

methylprednisolone plus MTX compared with a TNF biologic plus MTX. 

Conventional and Targeted Synthetic Disease-Modifying Antirheumatic Drugs 

(csDMARDs, tsDMARDs): Eleven RCTs, four observational studies with control groups, and 

three single-arm observational studies evaluated DMARDs; only one of these studies compared a 

tsDMARD (tofacitinib) with a csDMARD (MTX) (Table ES-2).  

When comparing various csDMARD combination therapies with csDMARD monotherapies, 

we concluded that groups did not differ in response, remission, functional capacity, or harms 
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outcomes (low SOE). These studies predominantly compared sulfasalazine plus MTX with MTX 

only. Evidence was insufficient to draw conclusions about tofacitinib compared with MTX.  

Table ES-2. Benefits and harms of csDMARDs vs csDMARD or tsDMARD for treatment of patients 
with early rheumatoid arthritis 

Strength of 
Evidence 

Disease Activity Outcomes Functional Capacity Harms 

Low Response  

 No significant difference between 
SSZ + MTX and MTX alone7-11 

 

 No significant difference 
between SSZ + MTX 
and MTX alone7-12 

 No difference between 
PNL + MTX + SSZ + 
HCQ and monotherapy 
with MTX or SSZ9 

SAEs and D/C attributable to 
AEs  

No significant differences 
between csDMARD 
combination and csDMARD 
monotherapies7-12 

Insufficient Response 

 SSZ compared with MTX, with or 
without concomitant PRED13 

 SSZ + MTX compared with MTX 
and other csDMARD 
combinations compared with 
csDMARD monotherapy7 

 TOF compared with MTX alone14 

 
Remission  

 SSZ compared with MTX, with 
concomitant PRED13  

 TOF compared with MTX alone14 
 
Radiographic Changes 

 SSZ compared with MTX, with or 
without concomitant PRED13 

 csDMARD combination compared 
with csDMARD monotherapy7-9, 11, 

12  

 TOF compared with MTX14 

 

 SSZ compared with 
MTX, with or without 
concomitant PRED13 

 TOF compared with MTX 
alone14 

SAEs and D/C attributable to 
AEs 

 TOF compared with MTX14 

 
D/C due to AEs  

 SSZ compared with MTX, 
with or without concomitant 
PRED13 

ADA = adalimumab; AE = adverse event; csDMARDs = conventional synthetic disease modifying anti-rheumatic drug; D/C = 

discontinuation; HCQ = hydroxychloroquine; MTX = methotrexate; PNL = prednisolone; PRED = prednisone; SAE = serious 

adverse event; SSZ = sulfasalazine; TCZ = tocilizumab; TOF = tofacitinib. 

Biologic DMARDs: Seventeen RCTs evaluated TNF and non-TNF biologic drugs for 

treating patients with early RA. Of these, 16 evaluated disease activity, functional capacity, and 

harms outcomes (Table ES-3). The combination of either a TNF or a non-TNF biologic plus 

MTX, when compared with MTX alone, generally produced reduced disease activity, higher 

rates of remission, and less radiographic progression. Network meta-analyses found higher 

ACR50 response for combination therapy of biologic DMARDs plus MTX than biologic 

DMARD monotherapy (abatacept, adalimumab, etanercept, infliximab, tocilizumab) or MTX 

monotherapy (range of relative risks [RRs], 1.34 [95% confidence interval [CI], 1.16 to 1.54] to 

1.73 [95% CI, 1.34 to 2.27]).  

The combination of adalimumab (a TNF biologic) plus MTX produced better disease 

outcomes and greater functional capacity than adalimumab alone, supported by NWMA (ACR50 

response RR 1.52; 95% CI, 1.28 to 1.80) (moderate SOE); the groups did not differ with respect 

to harms. The combination of tocilizumab (a non-TNF biologic) plus MTX also produced higher 

remission and less radiographic progression than tocilizumab or MTX alone; harms did not differ 

between the groups.  
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Table ES-3. Benefits and harms of biologic DMARDs for early RA treatment 

Strength of 
Evidence 

Disease Activity Outcomes Functional Capacity Harms 

Moderate Response 

 Improved response for TNF biologic (ETN) 
+ MTX than MTX alone15, 16 

 Improved response for TNF biologic (ADA) 
+ MTX than ADA alone17  

 Improved response for non-TNF biologics 
(ABA or RIT) + MTX than MTX alone3, 18, 19 

 
Remission 

 Higher remission in TNF biologic (ADA) + 
MTX than ADA alone17  

 Higher remission for non-TNF biologics 
(ABA, RIT) + MTX compared with MTX 
alone3, 18, 19 

 
Radiographic Changes 

 Less radiographic progression for TNF 
biologic (ETN) + MTX than MTX alone15, 16 

 Less radiographic progression for TNF 
biologic (ADA) + MTX than ADA alone17 

 Less radiographic progression for non-TNF 
biologic (TCZ) + MTX than MTX (but not 
TCZ) alone20, 21 

 Less radiographic progression for non-TNF 
biologic (RIT) + MTX than MTX alone18 

 Greater improvement 
for TNF biologic 
(ADA) + MTX than 
MTX alone22-26 

 Greater improvement 
for TNF biologic 
(ADA) + MTX than 
ADA alone17 

 Greater improvement 
for non-TNF biologic 
(RIT) alone or 
combined with MTX 
than MTX alone18 

SAEs and D/C 
attributable to AEs 

 No significant 
differences between 
TNF biologic (ADA) + 
MTX and ADA alone17  

 No significant 
differences between 
non-TNF biologic 
(TCZ) + MTX and TCZ 
or MTX alone20, 21 

 No differences among 
non-TNF biologic 
(RIT) + MTX, RIT 
alone, and MTX 
alone18  

Low Response 

 Improved response with TNF biologic (IFX) 
+ MTX than csDMARD combination 
therapy27 

 No difference between TNF biologic (IFX) 
+ csDMARD combination and csDMARD 
combination therapies28  

 
Remission 

 Increased remission for TNF biologics 
(ADA, CZP, ETN, IFX) plus MTX compared 
with MTX alone15, 16, 22-26, 29-31 

 No difference between TNF biologic (IFX) 
+ csDMARD combination and csDMARD 
combination therapies27 

 Higher remission for non-TNF biologic 
(TCZ) + MTX than TCZ or MTX alone20, 21 

 
Radiographic Changes 

 Less radiographic progression for some 
biologics (TNF: CZP; non-TNF: ABA) plus 
MTX compared with MTX alone19, 29 

 No difference between TNF biologic (IFX) 
+ MTX and csDMARD combination 
therapy28 

 Greater improvement 
in TNF biologic (CZP, 
IFX) plus MTX than 
MTX alone29-31 

 Greater improvement 
in non-TNF biologic 
(RIT) than TNF 
biologics (ADA, 
ETN)32 

 Mixed results for TNF 
biologic (ETN) or 
non-TNF biologic 
(ABA)  plus MTX 
compared with MTX 
alone3, 15, 16, 19 

 No difference 
between TNF 
biologic (IFX) + MTX 
or IFX + csDMARD 
combination and 
csDMARD 
combination 
therapies27, 28 

SAEs and D/C 
attributable to AEs  

 No differences 
between TNF 
biologics (ADA, ETN, 
CZP, IFX) plus MTX 
and MTX alone15, 16, 22-

26, 29, 30 

 No difference between 
non-TNF biologic 
(ABA) plus MTX and 
MTX alone19 

 No difference between 
TNF biologic (IFX) + 
MTX or IFX + 
csDMARD 
combination and 
csDMARD 
combination 
therapies27, 28 
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Table ES-3. Benefits and harms of biologic DMARDs for early RA treatment (continued) 

Strength of 
Evidence 

Disease Activity Outcomes Functional Capacity Harms 

Insufficient Response 

 ADA + MTX compared with MTX alone22-26 

 ADA + MTX compared with csDMARD 
combination with PRED33 

 IFX + MTX compared with MTX alone 

 TNF biologic (ADA or ETN) compared with 
non-TNF biologic (RIT)32 

 TCZ + MTX compared with MTX alone20, 21 

 
 
Remission 

 ADA + MTX compared with csDMARD 
combination with PRED33 

 TNF biologic (ADA or ETN) compared with 
non-TNF biologic (RIT)32 

 
Radiographic Changes 

 ADA + MTX compared with MTX alone22-26 

 ADA + MTX compared with csDMARD 
combination with PRED33 

 IFX + MTX compared with MTX alone30, 31 

 ADA + MTX 
compared with 
csDMARD 
combination with 
PRED33 

 TCZ + MTX 
compared with 
MTX20, 21 

SAEs and D/C 
attributable to AEs 

 ADA + MTX compared 
with csDMARD 
combination with 
PRED33 

 TNF biologic (ADA or 
ETN) compared with 
non-TNF biologic 
(RIT)32 

 
D/C attributable to AEs  

 TNF biologic (ADA or 
ETN) compared with 
non-TNF biologic 
(RIT)32 

ABA = abatacept; ADA = adalimumab; csDMARDs = conventional synthetic disease modifying antirheumatic drug; CZP = 

certolizumab pegol; D/C = discontinuation attributable to adverse events; ETN = etanercept; IFX = infliximab; MTX = 

methotrexate; PRED = prednisone; RIT = rituximab; SAE = serious adverse event; TNF = tumor necrosis factor. 

The combinations of either a TNF or a non-TNF biologic plus MTX also produced greater 

functional capacity, except for etanercept (TNF) or abatacept (non-TNF), for which results were 

inconclusive. Infliximab (TNF) plus MTX, when compared with csDMARD combination 

therapy, resulted in reduced disease activity, but the groups did not differ with respect to other 

outcomes. Likewise, when infliximab was combined with multiple csDMARDs (MTX + SSZ + 

HCQ) and compared with csDMARD combination therapies, outcomes did not differ.  

Network meta-analyses found higher overall discontinuation rates for MTX monotherapy 

than combination therapy consisting of biologic DMARDs (adalimumab, certolizumab, 

etanercept) plus MTX (range of RR, 1.52 [95% CI, 1.02 to 2.27] to 1.77 [95% CI, 1.32 to 2.36]). 

However, neither serious adverse events nor discontinuations attributable to serious adverse 

events differed between the groups. Lack of efficacy is a possible reason that patients may have 

discontinued the therapy or withdrawn from these studies. Evidence was insufficient for drawing 

conclusions about several other drug therapy combinations or head-to-head comparisons.   

Combination Therapies and Treatment Strategies: Two RCTs evaluated different 

combination therapies and treatment strategies for early RA with moderate to high disease 

activity; in addition, three observational studies contributed data on harms. Patients receiving 

combination therapy containing MTX, SSZ plus tapered high-dose prednisone (60mg/day 

tapered to 7.5 mg /day), or MTX plus infliximab (TNF biologic) had lower disease activity and 

greater functional capacity at 1 year and less radiographic progression at 4 years than patients 

receiving sequential csDMARD or step-up combination therapies starting with MTX (moderate 

or low SOE). Groups did not differ with respect to remission, serious adverse events, or other 

outcomes over the longer term (moderate or low SOE). We could not draw any conclusions 

about immediate or step-up combination therapies containing MTX and either additional 

csDMARD(s) or etanercept (TNF biologic); no studies reported results among subgroups of 

patients. 
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Results Among Subgroups of Patients: Only three RCTs compared drug therapies among 

different subpopulations defined by demographics, disease activity, or coexisting conditions 

(Table ES-1). Patients older than 65 years of age had a substantially higher risk for serious 

adverse events as defined by FDA (specific events not described) than younger patients (≤65 

years) when treated with MTX (csDMARD) or etanercept (TNF biologic). We could not draw 

any conclusions about response rates between older and younger patients or about response rate 

and radiographic changes between people with different levels of disease activity who were 

taking MTX with or without a TNF biologic (adalimumab or infliximab). 

Contextual Questions: In one review comparing early versus delayed treatment trials, RA 

patients treated immediately at presentation with csDMARDs had improved patient function and 

reduced radiographic progression than patients whose treatment had been delayed 6 to 12 

months.34 Some of the barriers preventing early RA patients from accessing indicated drug 

therapies included access to primary health care services, difficulties in diagnosing RA in 

primary care among other pathologies, obtaining of insurer approval of biologic DMARDs, high 

out-of-pocket expenses, and limited access to specialty care, especially in rural areas.35 Other 

challenges included contraindications for some drug therapies, especially among patients with 

coexisting conditions and older patients, and patients’ resistance to therapies.36, 37 

Discussion and Findings in Context 
Our key findings are consistent with current clinical practice guideline recommendations for 

therapy for patients with early RA, but they go further and also support additional therapies in 

moderate to high disease activity.38, 39 The American College of Rheumatology (ACR) early RA 

treatment guidelines support csDMARD monotherapy (MTX preferred) instead of double or 

triple csDMARD therapy in patients who have never taken a DMARD (low level of evidence per 

ACR).38 If disease activity remains moderate or high (DAS28 ≥ 3.2), the ACR RA guidelines 

recommend double or triple csDMARD therapy or a TNF or non-TNF biologic (with or without 

MTX). We found that when biologics were used in combination with MTX therapy, patients 

achieved better disease control, higher functional capacity, and higher remission rates than with 

biologics or MTX monotherapy alone. However, the studies we included in our review did not 

separately analyze patients with high and low disease activity. All of the studies in this review 

were comprised of a population of patients with moderate to high disease activity. In a clinical 

setting, patients with early RA may present with varying levels of severity.   

Our key findings may differ somewhat from the ACR guidelines for early RA for other 

reasons. This report assessed the comparative effectiveness based on current evidence. The ACR 

moved beyond evidence to recommendations. The recommendations were based on a 

consideration of the balance of relative benefits and harms of the treatment options under 

consideration and the quality of the evidence. The recommendation for MTX monotherapy for 

the ACR guidelines was based on a low level of evidence. Additionally, the ACR 

recommendations are based on patients’ values and preferences. 

Although the literature in this review supports the effectiveness of MTX plus biologics in 

early RA, it is not the standard of care for many reasons. Some data indicate that certain patients 

may respond well to MTX monotherapy only, but no information is available about how to 

identify or predict these patients. Second, many insurers require MTX failure as a prerequisite to 

adding a biologic (this policy is probably based on findings of the effectiveness of MTX). Third, 

patients may be wary, for a variety of reasons, of a combination therapy approach in early 

disease (e.g., cost, side effects, injections).  
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Current European League Against Rheumatism early RA guidelines recommend adding a 

TNF or non-TNF biologic to a csDMARD but only when patients have poor prognostic factors 

(e.g., high disease activity, early joint damage, autoantibody positivity).39 The available evidence 

in this review (from 10 studies comparing combinations of biologics and MTX with either 

biologic or MTX monotherapy) supports this recommendation. Specifically, these studies 

indicate that patients receiving combination therapies may achieve higher remission rates than 

those receiving monotherapy.15-17, 20-22, 25, 29-31 However, our data were limited because we did 

not find available studies that specifically examined therapies in patients with early RA and less 

severe disease activity compared with patients with early RA plus poor prognostic factors.  

Key Limitations and Research Gaps 

Limitations of the Evidence Base 
We encountered a limited number, or a complete lack, of trials or studies about some drugs 

(or entire drug classes) on early RA patients. These gaps in the evidence base prohibited us from 

conducting an even more comprehensive evaluation and synthesis. Specifically, we found no 

eligible trials or other studies for biosimilar drugs and sarilumab, although FDA approved them 

for use among early RA patients within the past 5 years. We also found only limited evidence for 

tsDMARDs. In both cases, we assume that more evidence will emerge in coming years. 

Information about harms from the included studies was scarce. This report includes 

information related to rates of serious adverse events or numbers or rates of patient withdrawals 

attributed to adverse events. However, we found little or no information about more common 

side effects that are likely important to patients. 

In addition, the important corticosteroid and MTX comparisons were from studies that used 

different, or variable, dosage ranges. This made quantitative synthesis (i.e., meta-analyses) 

difficult if not impossible for these drugs. 

Moreover, the population of interest was confined to patients with early RA (1 year or less). 

Some debate remains as to whether “early RA” should include patients diagnosed with RA 

within the previous 2 years (rather than 1 year). Our search excluded 11 studies with RA from 1 

to 2 years’ duration. Additional evidence on treatment comparisons might be gained by 

expanding the definition to 2 years, but we appreciate that the 1-year specification is in line with 

current practice.38 

Finally, because of the lack of data for some therapies, this update will itself need to be 

updated when more and better trials are published. Specifically, a future update may include data 

from newer drugs (such as the biosimilars), longer trials, and more information on harms. 

Research Gaps 
Future studies need to compare therapy strategies in patients diagnosed with early RA who 

have different degrees of disease activity or poor prognostic factors. Documenting these types of 

variables at baseline may provide important insights into the impact of the full range of treatment 

options on this early RA subgroup. Additionally, the evidence base will improve as studies begin 

to use a consistent definition of early RA. 

Information is needed about the performance of drugs in subpopulations of patients defined 

by various important characteristics. These characteristics include health status, 

sociodemographic variables such as age or race and ethnicity, and coexisting conditions, 

particularly chronic conditions that occur commonly in patients with RA (such as diabetes). 
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Finding ways to study these patient subgroups is crucial if research is to help clinicians select 

appropriate treatments for such populations.  

Finally, for early RA patients, we need longer term data to assess the overall impact of 

medications that we know may be beneficial initially, but we do not know their effectiveness 

over time. Thus, trials with long treatment periods (5 or more years) and even posttreatment 

followup are needed. These longer trials can provide more and better information on important 

outcomes such as remission, recurrence, and quality of life; adherence to potentially complex 

medical regimens; and mild, moderate, and severe adverse events. Longer trials would also yield 

insights into whether starting with a biologic improves the long-term prognosis of RA.  
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Introduction 

Condition 
Rheumatoid arthritis (RA) is an autoimmune systemic inflammatory arthritis. RA affects 1 

percent of the world’s population, including more than 1 million American adults.1 RA is 

characterized by synovial inflammation of joints, which can lead to progressive erosion of bone, 

irreversible damage to the joint, loss of function, and resultant disability. The average incidence 

of RA in the United States is approximately 70 per 100,000 adults annually.2 RA can develop at 

any age, but incidence increases with age, peaking in the fifth decade.3 The incidence of RA is 2 

to 3 times higher in women.  

Etiology 
The etiology of RA is incompletely understood, but multiple environmental and genetic 

factors contribute to the development of the disease. Obesity, smoking, and nulliparity increase 

the risk.3 Other environmental risk factors associated with RA, although not well understood, 

include low socioeconomic status and viral and bacterial infections, including those caused by 

periodontal and lung pathogens.4-7 Additionally, researchers using animal models are 

investigating the contribution of the microbiome to the development of RA.8 Rates of RA 

development are higher in monozygotic twins, implicating genetics as a contributing factor.9 

Genome-wide association studies have characterized more than 100 loci associated with RA risk; 

most involve immune mechanisms.10 The confluence of both environmental and genetic factors 

in individuals (epigenetics) also contributes to the pathogenesis of RA.11 

Burden of Disease 
Disability associated with RA is significant. More than 35 percent of patients with RA have a 

work disability after 10 years.12 The lifespan of RA patients is 3 to 12 years shorter than that of 

the general population.13 Patients with RA, especially those with high disease activity, are at 

increased risk of cardiovascular disease, which contributes to higher mortality risk. 

Definitions of Early RA and Challenges with the Definitions 
No consensus exists on the onset and duration of early RA (i.e., newly diagnosed RA). 

Expert group definitions start from symptom onset to when a clinician diagnoses RA. In terms of 

duration, the American College of Rheumatology (ACR) defines early RA as the first 6 months 

of symptoms,14 while other organizations advocate for up to 2 years after diagnosis.15, 16 Experts 

base their initial treatment recommendations on either time from diagnosis or, more stringently, 

time from initial symptoms.  

The course of RA is highly variable; this factor precludes using a specific biological or 

physical benchmark or marker to identify those with early RA. For example, some researchers 

have suggested that early RA should be defined as the time period before patients develop bone 

erosion, but some patients never develop erosions.  

Given this variability, a European task force of experts in RA and clinical trial methodology 

recommended defining early RA as no more than 1 year of diagnosed disease duration.17 

Defining early RA this way subsumes the ACR definition of duration as less than 6 months of 

disease symptoms, but it is consistent with early RA in clinical rheumatology practice.17 This is 
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the basic definition (no more than 1 year of diagnosed RA) we adopt for this systematic review 

update. 

Current Practice and Treatment Strategies 
In patients with early RA, experts recommend early aggressive treatment with the goal of 

sustained remission. RA treatment aims to control pain and inflammation and, ultimately, slow 

the progression of joint destruction and disability. Disease activity, categorized as low, moderate, 

and high by validated scales, can guide the initial choice and subsequent adjustment of disease-

modifying antirheumatic drug (DMARD) therapy.18 Disease activity, functional assessment, 

patient-reported outcomes, and structural damage observed on radiographs should be measured 

regularly. Based on these measurements, clinicians should assess drug therapy at regular 

intervals until patients reach the treatment target, which is ideally remission.  

For symptomatic early RA, the ACR recommends a treat-to-target approach to achieving 

remission or low disease activity, rather than a nontargeted approach; this guidance is based on 

low strength of evidence.14 Treating to target includes regularly monitoring disease activity and 

adverse events and escalating treatment according to treatment protocols if patients do not reach 

a treatment target (ideally remission).18 DMARD monotherapy, methotrexate (MTX) preferred, 

is initially recommended instead of double or triple therapy in patients who have never taken a 

DMARD (low strength of evidence).14 If disease activity remains moderate or high, using double 

or triple combination DMARDs or adding a tumor necrosis factor (TNF) or non-TNF biologic 

DMARD is recommended (low strength of evidence). Low-dose glucocorticoids (≤10 mg/day 

prednisone or equivalent) are recommended in addition if disease activity is moderate or high 

despite DMARD use (low to moderate strength of evidence).14  

The European League Against Rheumatism (EULAR) task force recommends starting 

treatment with DMARDs as soon as the RA diagnosis is made. It also recommends a treat-to-

target approach to achieve remission or low disease activity. EULAR advocates using 

conventional synthetic DMARDs (csDMARDs) as monotherapy or combination therapy for the 

initial DMARD treatment strategy. The csDMARDs include hydroxychloroquine (HCQ), 

leflunomide (LEF), MTX, and sulfasalazine (SSZ). When patients do not achieve the treatment 

target with the first DMARD, such as MTX, then clinicians should consider using a different 

csDMARD (e.g., LEF or SSZ) for their patients who do not have poor prognostic factors such as 

high disease activity, early joint damage, or autoantibody positivity. When patients do have poor 

prognostic factors, adding a TNF or non-TNF biologic is recommended.  

The EULAR task force regards all currently approved biologic DMARDs as similarly 

effective and similarly safe after csDMARD failure.17 Anakinra is the exception, as it has not 

shown strong efficacy when compared with other DMARDs. The ACR guidelines also did not 

include anakinra because of its infrequent use in RA and the lack of new data on it since 2012.14 

Drugs Approved by the U.S. Food and Drug Administration 
Available therapies for RA include corticosteroids, csDMARDs, TNF and non-TNF 

biologics, targeted synthetic DMARDs (tsDMARDs), and biosimilars. Table 1 provides the 

names of specific pharmaceutical agents in these categories; it is ordered roughly from oldest to 

newest drugs in terms of approvals by the U.S. Food and Drug Administration (FDA).  
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Table 1. Corticosteroids and Disease-modifying antirheumatic drugs approved by the U.S. Food 
and Drug Administration  

Group Names 

Corticosteroids Methylprednisolone, prednisone, prednisolone 

csDMARDs Hydroxychloroquine, leflunomide, methotrexate, sulfasalazine 

Tumor necrosis factor (TNF) 
biologics 

Adalimumab, certolizumab pegol, etanercept, golimumab, infliximab 

Non-TNF biologics Abatacept, rituximab, tocilizumab, sarilumaba  

tsDMARDs Tofacitiniba 

Biosimilars Adalimumab-atto,a infliximab-dyyb,a infliximab-abda,a etanercept-szzsa 
a New medications that the U.S. Food and Drug Administration has approved since 2012. 

csDMARD = conventional synthetic disease-modifying antirheumatic drug; FDA = U.S. Food and Drug Administration; TNF = 

tumor necrosis factor; tsDMARD = targeted synthetic disease-modifying antirheumatic drug. 

Challenges in Treating Early Rheumatoid Arthritis 
Challenges and controversies related to early RA include three main issues. The first issue 

surrounds the role of newly approved drugs in the treatment strategies in the context of older 

medications. The number of drugs for treating early RA continues to increase with the addition 

of targeted synthetics (tsDMARD), newer biologics, and biosimilars. It is important to examine 

whether additional improvement in patient outcomes is gained and if improvements are tempered 

by potential harms. The second issue is the appropriate use and order or combination of different 

therapeutic options. There is a dizzying array of RA medications, and combining them and 

designing treatment strategies demand additional choices from clinicians. Finally, identifying the 

optimal approach to managing RA therapy in the setting of coexisting conditions (malignancy, 

infections, pregnancy) is a third challenge. 

Clinicians face the challenge of identifying which DMARD to initiate for patients with early 

RA. Traditionally, biologics are not approved as first-line treatment. Nevertheless, clinicians still 

must decide whether to institute csDMARDs, tsDMARDs, or biologics earlier in the disease 

course.  

The optimal initiation strategy to use is under debate. Among the questions clinicians have 

are whether they should adopt one of the following approaches: 

1. Apply step-up treatment (i.e., progress from single therapy to combination therapy),  

2. Apply step-down therapy (i.e., begin with combination therapy and back down treatment 

when symptoms are under control), or  

3. Aggressively treat to target using disease activity remission criteria (i.e., escalating 

treatment according to treatment protocols if a treatment target, ideally remission, is not 

achieved). Unlike step-up or step-down therapy, clinical studies using treat-to-target strategies 

use stringent disease activity score (DAS) measures to guide treatment.18  

Treatment tapering or stopping strategies are also debated. When patients respond (e.g., reach 

low disease activity) or reach remission, the main question is whether DMARDs can be tapered 

or stopped. This quandary raises questions about other issues, such as how to define remission or 

set the appropriate taper. Also, patients may want to taper off DMARDs when their symptoms 

have improved; however, clinically, inflammation may be ongoing, rendering tapering off 

potentially inappropriate.  

A third challenge for clinicians is treating RA in patients with serious coexisting conditions, 

which can include hepatitis C, congestive heart failure, diabetes, and cancer; pregnancy can also 

be an issue. Careful consideration of RA treatment drug choice is essential in these populations.  



 

4 

Scope and Key Questions 

Scope of the Review 
This systematic review and meta-analysis updates the 2012 report, Drug Therapy for 

Rheumatoid Arthritis in Adults: An Update.19 However, the targeted scope for this review 

focuses solely on patients with early RA.  

Evidence Gaps From Prior Review  
In the 2012 review, the existing evidence was insufficient to draw conclusions on the best 

treatment regimen for patients with early RA. Mainly, studies were of limited duration. This 

factor did not allow comparisons of whether early initiation of a biologic improved disease 

severity, radiographic findings, functional capacity, or quality of life compared with csDMARDs 

(HCQ, LEF, MTX, SSZ).19 No studies investigated efficacy, effectiveness, and harms among 

subgroup populations.  

What Has Changed 
Since the 2012 review, information from additional clinical trials of four biosimilar drugs, a 

tsDMARD (an oral synthetic Janus kinase inhibitor), and one non-TNF biologic have become 

available.  

Newly approved drugs are listed in Table 1 above. Few data are available on the efficacy of 

these drugs; even less is known about the effectiveness and harms compared with those of the 

previously existing drugs. Only a few large head-to-head trials have been conducted on any of 

the existing medications or new therapies. Consequently, examining the current literature as to 

whether trials are longer or address issues for subgroups would be important knowledge gained 

in this review. 

What This Review Aims to Do 
This review focuses on patients with early RA as defined earlier. It updates the 2012 review 

on the comparative effectiveness of drug therapies with respect to disease activity, joint damage, 

patient-reported symptoms, functional capacity, and quality of life. We also examine 

comparative harms of drug therapies in terms of tolerability, adherence, and adverse effects. 

Finally, we examine comparative effectiveness and harms of drug therapies in patient subgroups. 

We address four Key Questions (KQ) and two Contextual Questions (CQs). 

Key Questions 
KQ 1: For patients with early RA, do drug therapies differ in their ability to reduce disease 

activity, slow or limit the progression of radiographic joint damage, or induce remission?  

KQ 2: For patients with early RA, do drug therapies differ in their ability to improve patient-

reported symptoms, functional capacity, or quality of life? 

KQ 3: For patients with early RA, do drug therapies differ in harms, tolerability, patient 

adherence, or adverse effects? 

KQ 4: What are the comparative benefits and harms of drug therapies for early RA in 

subgroups of patients based on disease activity, prior therapy, demographics (e.g., women 

in their childbearing years), concomitant therapies, and presence of other serious 

conditions?  
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Contextual Questions 
CQs are not systematically reviewed. Rather, we use evidence readily available to us from 

our literature searches for the KQs and additional searches as needed. 

CQ 1: Does treatment of early RA improve disease trajectory and disease outcomes 

compared with the trajectory or outcomes of treatment of established RA? 

CQ 2: What barriers prevent individuals with early RA from obtaining access to indicated 

drug therapies? 

Analytic Framework 

Figure 1. Analytic framework for drug therapy for early rheumatoid arthritis 

 

csDMARD = conventional synthetic disease-modifying antirheumatic drug; KQ = Key Question; RA = rheumatoid arthritis; TNF 

= tumor necrosis factor; tsDMARD = targeted synthetic disease-modifying antirheumatic drug. 

Organization of This Report 
We describe our methods next and then present our key findings in the Results chapter. In the 

Discussion chapter, we explore the implications of our findings and examine the limitations of 

the evidence base and this review, clarify gaps in the knowledge base, and offer 

recommendations for future research. References follow the final section. 

The main report has several appendixes, as follows: A, Search Strings; B, Excluded Articles; 

C, Detailed Evidence Tables; D, Risk of Bias Ratings and Rationales for Included Studies; E, 

Strength of Evidence for Key Questions 1-4 Outcomes; F, Eligible Clinical and Self-Reported 

Scales and Instruments Commonly Used in Eligible Studies of Drug Therapy for Rheumatoid 

Arthritis; G, Tests of Consistency for Main Network Meta-Analyses; H, Sensitivity Analyses for 

Network Meta-Analyses; I, Stakeholder Input in Formulating the Research Protocol; J, Peer 

Reviewers; and K, The PCORI Methodology Standards Checklist. 

 

   



 

6 

Methods 
The methods for this systematic review (SR) follow the Agency for Healthcare Quality and 

Research (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews20 

(available at http://www.effectivehealthcare.ahrq.gov/methodsguide.cfm) and the PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist.21 The main 

sections in this chapter reflect the elements of the protocol established for this review of 

treatments of patients with early rheumatoid arthritis (RA). The final protocol can be found on 

the Effective Health Care Web site (https://effectivehealthcare.ahrq.gov/topics/rheumatoid-

arthritis-medicine-update/research-protocol/); it is also registered on PROSPERO (available at 

http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42017079260). All 

methods and analyses were determined a priori. 

Criteria for Inclusion/Exclusion of Studies in the Review 
The criteria for inclusion and exclusion of studies are designed to identify research that can 

answer the four Key Questions (KQs) concerning early RA specified in the introduction. The 

criteria are based on the population, intervention/exposure, comparator, outcomes, time frames, 

country and clinical settings, and study design (PICOTS) shown in Table 2. 

Table 2. Eligibility criteria for review of treatments for early rheumatoid arthritis  

PICOTS Inclusion Exclusion 

Population All KQs: Adult outpatients 19 years of age or older with a diagnosis of 
early RA, defined as 1 year or less from disease diagnosis; we will include 
studies with mixed populations if >50% of study populations had an early 
RA diagnosis. 
KQ 4 only: Subpopulations by age, sex or gender, race or ethnicity, 
disease activity, prior therapies, concomitant therapies, and other serious 
conditions 

Adolescents and 
adult patients with 
disease greater than 
1 year from 
diagnosis; inpatients 

Intervention Corticosteroids: methylprednisolone, prednisone, prednisolone 
csDMARDs: hydroxychloroquine, leflunomide, methotrexate, 
sulfasalazine 
TNF biologics: adalimumab, certolizumab pegol, etanercept, golimumab, 
infliximab 
Non-TNF biologics: abatacept, rituximab, sarilumab, tocilizumab  
tsDMARDs: tofacitinib  
Biosimilars: adalimumab-atto, infliximab-dyyb, infliximab-abda, 
etanercept-szzs 

Anakinra is excluded 
because, although it 
is approved for RA, 
clinically it is not 
used for this 
population22 

Comparator For head-to-head RCTs, head-to-head nRCTs, and prospective, 
controlled cohort studies (all KQs): Any active intervention listed above 
 
For additional observational studies of harms -- i.e., overall KQ 3 and 
among subgroups KQ 4: Any active intervention listed above or no 
comparator (e.g., postmarketing surveillance study of an active 
intervention with no comparison group) 
 
For double-blinded, placebo-controlled trials for network meta-analysis (all 
KQs): placebo 

All other 
comparisons, 
including active 
interventions not 
listed above; dose- 
ranging studies that 
are not comparing 
two different 
interventions 

Outcomes KQs 1, 4: Disease activity, response, remission, radiographic joint 
damage 
KQs 2, 4: Functional capacity, quality of life, patient-reported outcomes  
KQs 3, 4: Overall risk of harms, overall discontinuation, discontinuation 
because of adverse effects, risk of serious adverse effects, specific 
adverse effects, patient adherence 

All other outcomes 
not listed 

Timing All KQs: At least 3 months of treatment <3 months treatment 

  

http://www.effectivehealthcare.ahrq.gov/methodsguide.cfm
https://effectivehealthcare.ahrq.gov/topics/rheumatoid-arthritis-medicine-update/research-protocol/
https://effectivehealthcare.ahrq.gov/topics/rheumatoid-arthritis-medicine-update/research-protocol/
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42017079260
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Table 2. Eligibility criteria for review of treatments for early RA (continued) 

PICOTS Inclusion Exclusion 

Settings All KQs: Primary, secondary, and tertiary care centers treating outpatients Facilities treating 
inpatients only 

Country setting All KQs: Any geographic area None  

Study designs For all KQs--i.e., benefits and harms overall (KQs 1, 2, 3) and among 
subgroups (KQ 4), study designs include head-to head RCTs and nRCTs; 
prospective, controlled cohort studies (N>100); double-blinded, placebo-
controlled trials for network meta-analysis; and SRs only to identify 
additional references. 
 
For studies of harms--i.e., overall (KQ 3) and among subgroups (KQ 4), 
study designs also included any other observational study (e.g., cohort, 
case-control, large case series, postmarketing surveillance) (N>100).  

All other designs not 
listed 

Publication 
language 

All KQs: English Languages other 
than English 

cs = conventional synthetic; DMARDs = disease-modifying antirheumatic drugs; FDA = U.S. Food and Drug Administration; 

KQ = key question; N = number; nRCT = nonrandomized controlled trial; PICOTS = population, intervention/exposure, 

comparator, outcomes, time frames, country settings, study design; RA = rheumatoid arthritis; RCT = randomized controlled 

trial; SR = systematic review; TNF = tumor necrosis factor; ts = targeted synthetic. 

Searching for the Evidence: Literature Search Strategies for 
Identification of Relevant Studies to Answer the Key 
Questions  

We systematically searched, reviewed, and analyzed the scientific evidence for each KQ. We 

included any study population defined as early RA by the authors if the diagnosis was no more 

than 1 year in the past. We included studies with mixed populations if more than 50 percent of 

the study populations had an early RA diagnosis.  

Because no consensus on the definition of early RA exists, we also internally tracked studies 

with participants whose RA was between 1 to 2 years of diagnosis to describe the number of 

studies using this time frame. If studies did not clearly indicate how early RA was defined but 

met our other PICOTS criteria, we attempted to contact the corresponding author to request 

clarification of the definition (using a standard email request). We gave authors 2 weeks to 

respond; if we did not receive a response after a reminder, we did not include the studies in 

question. 

A portion of our literature yield consisted of abstract-only references without full-text 

manuscripts (e.g., conference abstracts). If we could not locate associated full-text publications, 

we excluded them because of a lack of information needed to assess risk of bias (ROB). 

To identify relevant published literature, we searched the following databases: MEDLINE® 

via PubMed, the Cochrane Library, Embase, and International Pharmaceutical Abstracts. The 

preliminary search strategies formatted for MEDLINE (Appendix A) comprise medical subject 

heading (MeSH) terms and natural language terms reflective of RA, drug interventions, and 

outcomes of interest. We adapted this search strategy for the other databases as needed. An 

experienced librarian familiar with SRs designed and conducted all searches in consultation with 

the review team. 

The 2012 review had searched from June 2006 to January 2011. For the present update, our 

literature searches included articles published from July 2010 (to allow 1 year’s indexing time 

from the 2012 update) to April 11–12, 2017. We will update the literature search during the 

period in which the draft report is out for peer review and public comment.  
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We manually searched the reference lists of included SRs to supplement the main database 

searches. At the outset, we ensured that our update adequately builds on the body of evidence of 

the 2012 update, including new drugs approved by the U.S. Food and Drug Administration 

(FDA) or undergoing FDA review during our review period.  

Because the scope of this update is limited to patients with early RA, we carefully examined 

included studies in the prior review to identify those that focused exclusively on patients with 

early RA or that had mixed populations of patients in which 50 percent or more had a diagnosis 

of early RA.  

We also searched the gray literature for unpublished studies relevant to this review. Gray 

literature sources included ClinicalTrials.gov, the World Health Organization International 

Clinical Trials Registry Platform, the New York Academy of Medicine’s Grey Literature Index, 

and Supplemental Evidence and Data information from targeted requests and from a Federal 

Register Notice. From these, we included studies that met all the inclusion criteria and contained 

enough methodological information to assess ROB. When we update our published literature 

search, we will also update the gray literature searches.  

To answer the Contextual Questions, we identified relevant literature opportunistically from 

our literature searches for KQs and used targeted literature searches to address remaining gaps in 

information. 

Literature Review, Data Abstraction, and Data Management  
To ensure accuracy, two reviewers independently reviewed all titles and abstracts. We used 

Abstrackr, an online citation screening tool, to review title and abstract records and manage the 

results.23 We then retrieved the full text for all citations deemed potentially appropriate for 

inclusion by at least one of the reviewers. Two team members independently reviewed each full-

text article for eligibility. We resolved discrepancies by consensus or by involving a third, senior 

reviewer. 

All results at both title/abstract and full-text review stages were tracked in an EndNote® 

bibliographic database (Thomson Reuters, New York, NY). Appendix B presents the list of 

studies excluded (with reasons) at the full-text level. 

We designed, pilot-tested, and used a structured data abstraction form to ensure consistency 

of data abstraction. We abstracted data into categories that included (but were not limited to) the 

following: study design, eligibility criteria, intervention (drugs, dose, duration), additional 

medications allowed, methods of outcome assessment, population characteristics, sample size, 

attrition (overall and attributed to adverse events), results, and adverse event incidence. A second 

team member verified abstracted study data for accuracy and completeness. 

Because studies often use more than one instrument to assess the same outcome, we 

established a hierarchy of outcome measures. We used this hierarchy to prioritize the information 

we abstracted. Table 3 documents this “priority” approach; preferred outcome measures are 

shown in bold. If study authors provided data for the preferred outcome measure, we did not 

abstract data from any other measure that assessed the same outcome. If no specific outcome 

measures are shown in bold in Table 3 within a category, we did not establish a hierarchy for that 

outcome. 
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Table 3. Outcomes and hierarchy of preferred measures for data abstraction 

Outcomes  Outcome Measures (Preferred outcome measures are in bold) 

KQs 1,4 Disease activity  DAS, DAS28, DAS-CRP (Disease Activity Score) 

 SDAI 

 Others 

KQs 1,4 Response  ACR 20/50/70 (American College of Rheumatology percentage 

improvement from baseline) 

 EULAR response (based on DAS28 scores) 

 Others 

KQs 1,4 Remission  Remission as defined by study (usually DAS28<2.6 or DAS<1.6 in prior 
report) 

KQs 1,4 Radiographic joint damagea  SHS (Sharp-van der Heijde method for scoring radiographic change) 

 Larsen score change (radiographic measure) 

 Others 

KQs 2,4 Functional capacity   HAQ, HAQ-DI-Health assessment questionnaire 

 SOFI index 

 Others 

KQs 2,4 Quality of life   SF-36 

 EuroQoL EQ5D quality-of-life questionnaire 

 Others 

KQs 2,4 Patient-reported symptoms  Any patient-reported symptoms 

KQs 3,4 Overall risk of harms, 
overall discontinuation because of 
AEs, risk of serious AEs, specific 
AE, patient adherence  
 
 

 Overall risk of harms  

 Overall discontinuation/withdrawal because of AEs/toxicity  

 Patient adherence 

 Risk of serious AEs (using FDA definition24) 

- Life threatening 
- Requires hospitalization 
- Leads to lasting disability/congenital anomaly 
- Or jeopardizes the patient in any other serious way 

 Specific AEs: Our focus was on the 11 events reported as most 

commonly occurring across all our eligible drugs according to their FDA-
approved labels (organized in descending order from most to least 
common) 
- Rash  
- Upper respiratory tract infection  
- Nausea  
- Pruritus  
- Headache  
- Diarrhea  
- Dizziness  
- Abdominal pain  
- Bronchitis  
- Leukopenia  
- Injection site reactions 

a If studies reported progression based on MRI, we noted that in the Evidence Tables (Appendix C). 

ACR 20/50/70 = American College of Rheumatology 20/50/70% improvement; AE = adverse event; DAS = Disease Activity 

Score based on 44 joints; DAS28 = Disease Activity Score based on 28 joints; DAS-CRP = Disease Activity Score based on C-

Reactive Protein; EuroQoL EQ5D = European Quality of Life-5 Dimensions; EULAR = European League against Rheumatism; 

FDA = U.S. Food and Drug Administration; HAQ = Health Assessment Questionnaire (DI = Disability Index); KQ = Key 

Question; MRI = magnetic resonance imaging; RA = rheumatoid arthritis; SDAI = Simple Disease Activity Index; SF-36 = 

Medical Outcomes Study Short Form 36 Health Survey; SHS = Sharp/van der Heijde Method for Scoring Radiographs; SOFI = 

Signals of Functional Impairment Scale. 

For adverse events, we abstracted data on overall adverse events, overall study 

discontinuation, discontinuation because of adverse events or toxicity, patient adherence, and any 

serious adverse events as defined by FDA.24 For head-to-head trials only, we abstracted data for 

the 11 specific adverse events (listed in Table 3) that are most commonly reported across all of 

our eligible drugs according to their FDA-approved labels.  
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Assessment of Methodological Risk of Bias of Individual 
Studies 

To assess the ROB (i.e., internal validity) of studies, we used the Risk of Bias In Non-

randomised Studies of Interventions (ROBINS-I)25 for nonrandomized controlled (nRCT) 

studies. We adapted the Cochrane ROB tool26 for randomized controlled trials (RCTs) by adding 

items about the statistical analyses of RCTs. We used predefined criteria based on the AHRQ 

Methods Guide for Comparative Effectiveness Reviews.27 These included questions to assess 

selection bias, confounding, performance bias, detection bias, and attrition bias; concepts 

covered include adequacy of randomization, similarity of groups at baseline, masking, attrition, 

whether intention-to-treat analysis was used, method of handling dropouts and missing data, 

validity and reliability of outcome measures, and outcome reporting bias.20 To assess outcome 

reporting bias, we checked protocols for eligible studies in ClinicalTrials.gov 

(www.clinicaltrials.gov) when available, to determine which outcomes of a specific study had 

been registered a priori. 

Two independent reviewers assessed ROB for each study. Disagreements between the two 

reviewers were resolved by discussion and consensus or by consulting a third member of the 

team. 

Data Synthesis  
We summarized all included studies in narrative form and in summary tables that tabulate the 

important features of the study populations, design, intervention, outcomes, setting, country, 

geographic location, and results. All new qualitative and quantitative analyses synthesized 

included relevant studies from the 2012 SR.  

We considered performing pairwise meta-analyses for outcomes with information from at 

least three unique studies of low or medium ROB that we deemed to be sufficiently similar (in 

population, interventions, comparators, and outcomes). However, because of a lack of similar 

head-to-head trials, we were unable to conduct pairwise meta-analyses for any of the 

comparisons of interest. To address the dearth of studies directly comparing interventions of 

interest, we considered network meta-analyses. We assessed patient and study characteristics 

across studies that compared pairs of treatments to ensure the transitivity assumption (i.e., that 

potential effect modifiers are similar across studies). To be eligible for network meta-analyses, 

included studies had to fulfill the following four criteria: (1) patients with early RA had not 

failed a prior treatment attempt with MTX; (2) doses of treatments were within FDA-approved 

ranges; (3) length of followup was similar; and (4) studies were double-blinded RCTs of low or 

moderate risk of bias. Head-to-head and placebo-controlled RCTs were eligible for network 

meta-analyses; however, we did not find any eligible placebo-controlled trials in a population 

with early RA. We considered network meta-analyses for the following outcomes: American 

College of Rheumatology 50% improvement (ACR50), Disease Activity Score (DAS) remission, 

radiographic joint damage, all withdrawals from the study, and withdrawals attributed to adverse 

events.  

Studies that we had rated high ROB were excluded from these analyses; we used them only 

in sensitivity analyses. We describe their findings briefly in the context of our main analyses.  

We collected data on the number of participants and the number of events for each treatment 

group for dichotomous outcomes (ACR50, DAS, and withdrawals). For our sole continuous 

outcome analyzed (radiographic joint damage), we collected means and standard deviations 

http://www.clinicaltrials.gov/
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(SDs) from the pre- and post-treatment time point for each study. Four studies did not have data 

for post-treatment SDs for radiographic joint damage; therefore, we imputed these data by 

pooling post-treatment SDs from four other studies. SDs for MTX were imputed by pooling SDs 

from the MTX arms of those studies (N=963 patients), while SDs for the other treatments were 

imputed by pooling SDs for the other treatment arms of those studies (N=1,730 patients). 

We ran our network meta-analyses using a multivariate random effects meta-regression 

model with restricted maximum likelihood estimation.28 Models were fit using the Network 

package in Stata (StataCorp, College Station, TX).29 This approach accounts for multiarm trials. 

We provide diagrams outlining the structure of the network for each outcome, with the lines in 

the diagrams representing direct comparisons between treatments and the size of the nodes for 

each treatment being proportional to the sample size. For closed loops, we tested the transitivity 

assumption by comparing consistency and inconsistency models and network side splits. If the 

global Wald test indicated significant differences between the consistency and inconsistency 

models, we presented the estimates from the inconsistency model; otherwise, we used estimates 

from the consistency model. 

We summarize results for dichotomous outcomes (ACR50, DAS, and withdrawals) in forest 

plots using relative risks. For the sole continuous outcome analyzed (radiographic joint damage), 

we report standardized mean differences. We did not calculate ranking probabilities for 

treatments because such rankings may exaggerate small differences in relative effects.  

We also carefully explored whether treatment strategies used for average patients with early 

RA can be used effectively or safely for patients with significant coexisting ailments such as 

hepatitis C, congestive heart failure, cancer, diabetes, and others. Because we lacked access to 

individual patient data, we used a qualitative approach to address this question.  

Grading the Strength of Evidence for Major Comparisons and 
Outcomes  

We graded the strength of evidence (SOE) based on the guidance established for the 

Evidence-based Practice Center (EPC) Program.30 Developed to grade the overall strength of a 

body of evidence, this approach incorporates five key domains: (1) study limitations (including 

study design and aggregate ROB), (2) consistency, (3) directness, (4) precision of the evidence, 

and (5) reporting bias. It also considers other optional domains that may be relevant for some 

scenarios. These included plausible confounding that would decrease the observed effect and 

strength of association (i.e., magnitude of effect) or factors that would increase the strength of 

association (i.e., dose-response effect).  

Table 4 describes the grades of evidence that can be assigned. Grades reflect the strength of 

the body of evidence to answer the KQs on the comparative effectiveness, efficacy, and harms of 

the interventions in this review. Two reviewers assessed each domain for each key outcome, and 

they resolved differences by consensus discussion.  

We graded the SOE for the following outcomes, consistent with the prior report: disease 

activity, response, radiographic joint damage, functional capacity, quality of life, discontinuation 

because of adverse events, and serious adverse events.19 
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Table 4. Definitions of the grades of overall strength of evidence 

Grade Definition 

High We are very confident that the estimate of effect lies close to the true effect for this 
outcome. The body of evidence has few or no deficiencies. We believe that the findings 
are stable (i.e., another study would not change the conclusions). 

Moderate We are moderately confident that the estimate of effect lies close to the true effect for this 
outcome. The body of evidence has some deficiencies. We believe that the findings are 
likely to be stable, but some doubt remains. 

Low We have limited confidence that the estimate of effect lies close to the true effect for this 
outcome. The body of evidence has major or numerous deficiencies (or both). We believe 
that additional evidence is needed before concluding either that the findings are stable or 
that the estimate of effect is close to the true effect. 

Insufficient We have no evidence, we are unable to estimate an effect, or we have no confidence in 
the estimate of effect for this outcome. No evidence is available or the body of evidence 
has unacceptable deficiencies, precluding reaching a conclusion. 

Source: Berkman et al., 2014.30 

Assessing Applicability  
We assessed the applicability of individual studies and the larger body of evidence, following 

guidance from the Methods Guide for Effectiveness and Comparative Effectiveness Reviews.31 

We examined the following points: whether interventions were similar to those in routine use, 

whether comparators reflected best alternatives, whether measured outcomes reflected the most 

important clinical outcomes, whether followup was sufficient, and whether study settings were 

representative of most outpatient settings. For individual studies, we examined conditions that 

may limit applicability based on the PICOTS structure. In particular, we focused on factors such 

as race or ethnicity of populations in studies, settings of studies, geographic setting, and 

availability of health insurance.  

Peer Review and Public Commentary 
The AHRQ Task Order Officer and an AHRQ associate editor (a senior member of another 

EPC) reviewed the draft report before peer review and public comment. The draft report (revised 

as needed) was sent to invited peer reviewers and simultaneously uploaded to the AHRQ Web 

site where it was available for public comment for 45 days. 
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Results 

Organization of the Results 
We first present the results of the literature search and provide a literature flow diagram. In 

the Characteristics of Included Studies section, we report the distribution of studies by study 

design and drug therapy group across the Key Questions (KQs). Because most of the included 

studies provide results for multiple KQs, we describe the study and participant characteristics 

only once before reporting the KQ-specific results. These characteristics are organized by drug 

therapy group and drug therapy comparison subgroups. Then, we provide KQ-specific results, 

which are organized in the same manner. To recap, KQ 1 and KQ 2 deal with benefits of therapy, 

measured by intermediate or final health outcomes; KQ 3 focuses on harms of therapy; and KQ 4 

addresses issues relating to subpopulations. 

Evidence tables that include additional details on study and population characteristics and 

outcomes appear in Appendix C, followed by study risk of bias (ROB) assessments in Appendix 

D, outcome-level strength of evidence (SOE) grading details in Appendix E, a description of 

eligible clinical assessment scales used in our body of evidence and their scoring in Appendix F, 

and the results of our sensitivity analyses for network meta-analyses (NWMA) in Appendix H.  

Search Results 
Our electronic searches identified 5,715 citations (Figure 2). We identified an additional 496 

citations through other sources; these included the prior report, team member recommendations, 

hand searching of relevant systematic reviews, companion article additions, and supplemental 

evidence and data received through the Agency for Healthcare Research and Quality (AHRQ) 

Web site and a Federal Register notice. A total of 4,894 unique citations underwent title and 

abstract screening. Of those, 1,411 required full-text review, and 46 studies reported in 113 

articles (2.3% total yield) met our eligibility criteria for inclusion in this review. 

Characteristics of Included Studies 
In total, 46 studies reported in 113 articles were included; we had 37 randomized controlled 

trials (RCTs), 5 comparative observational studies, and 4 single-arm observational studies. We 

grouped studies by the main drug therapy group being evaluated: corticosteroids, conventional 

synthetic disease-modifying antirheumatic drugs (csDMARDs), targeted synthetic DMARDs 

(tsDMARDs), biologics, biosimilars, and combinations and therapy strategies. Table 5 presents 

the distribution of studies by study design and drug therapy group across the KQs. Table 6 

presents an overview of important details about our review’s evidence base.  

Within each drug therapy group, we further categorized studies based on the comparisons 

that any given study was evaluating (e.g., a csDMARD monotherapy versus a different 

csDMARD monotherapy). Below, we describe study and patient characteristics for the included 

studies, grouped by the main drug therapy and then by the comparison(s) the authors made.  

Also within each drug therapy group, we provide the number of studies enrolling samples 

made up entirely of early RA patients with a disease duration ≤1 year, as well as the number of 

studies that enrolled mixed populations of patients with early RA. Overall, we found that our 

mixed population studies either enrolled mostly early RA patients or performed subgroup 

analyses of early RA patients. 
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The range of mean (or median) disease durations across all 46 included studies was 2 weeks 

to 12 months. Prior treatment use varied widely across drug therapy categories. All included 

studies enrolled patients with moderate to high disease activity at baseline as measured with 

mean or median Disease Activity Score (DAS) 28 scores (range of 0 to 10). More than one-half 

(53% to 83%) of the patient population was women. The mean age range was 46 to 83 years. 

Study durations ranged from 6 months to 10 years.  

Figure 2. Summary of literature search flow and yield for early rheumatoid arthritis 

 
IPA = International Pharmaceutical Abstracts; NWMA = network meta-analysis; NY = New York; RA = rheumatoid arthritis; 

SEADs = supplemental evidence and data; WHO ICTRP =World Health Organization International Clinical Trials Registry 

Platform; yr = year. 

  

# of records identified through 

database searching:

5,715

PubMed:   1,891

Cochrane:     820

EMBASE:  1,413

IPA:     151

ClinicalTrials.gov:     622

WHO ICTRP:     813

NY Academy of Medicine:        5

# of additional records identified 

through other sources

496

Prior report:  303

Team member recommendations:     2

Handsearch:  140

Companion article additions:      3

SEADs:    48

# of records screened after 

duplicates removed

4,894

# of records excluded

3,483

# of full-text articles assessed 

for eligibility

1,411

# of full-text articles excluded, with reasons

1,298

Publication type:    17

Ages <18 included in population:    12

≥50% sample with RA >2 yrs duration or non-RA diagnosis: 819

Drug(s):    26

Comparator(s):    44

Outcome(s):    58

Study design:  252

Non-English language publication(s):      2

Study protocol or abstract-only record:    26

Eligible except early RA up to 2 yrs:    11

Irretrievable article:    20

Duplicates found during full-text review:      8

Placebo-controlled study articles not usable in NWMA:      3

# of studies (articles) included 

in qualitative synthesis of 

systematic review

46 (113)

# of studies included in 

NWMA

13
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Table 5. Number of studies included for each KQ, by drug therapy group, comparison type, and 
study design 

Drug Therapy 
Group 

Comparison Type 
Overall 
N of 
Studies 

KQ 1 
Intermediate 
Outcomes 

KQ 2 
Final 
Health 
Outcomes 

KQ 3 
Harms 

KQ 4 
Subpopulations 

Corticosteroids Corticosteroids vs. 
csDMARDs 

6 6 RCTs 4 RCTs 5 RCTs None 

Corticosteroids High-dose 
corticosteroid vs. TNF 
Biologic 

1 1 RCT 1 RCT 1 RCT None 

Corticosteroids Corticosteroid single-
arm studies 

1 None None 1 obs None 

csDMARDs csDMARD 
monotherapy vs. 
csDMARD 
monotherapy 

2 2 studies (1 
RCT, 1 obs) 

2 studies (1 
RCT, 1 obs) 

2 studies 
(1 RCT, 1 
obs) 

None 

csDMARDs csDMARD 
combination therapy 
vs. csDMARD 
monotherapy 

7 7 studies (6 
RCTs, 1 obs) 

6 RCTs 7 studies 
(6 RCTs, 
1 obs) 

None 

csDMARDs csDMARDs vs. TNF 
Biologics 

1 1 RCT 1 RCT 1 RCT None 

csDMARDs csDMARDs vs. Non-
TNF Biologics 

2 2 RCTs 2 RCTs 2 RCTs None 

csDMARDs csDMARDs vs. 
tsDMARDs 

1 1 RCT 1 RCT 1 RCT None 

csDMARDs csDMARD single-arm 
studies 

3 None None 3 obs None 

Biologics Biologics vs. 
csDMARD 
monotherapies 

13 13 RCTs 13 RCTs 12 RCTs 3 RCTs 

Biologics Biologics vs. 
csDMARD 
combination therapies 

3 3 RCTs 3 RCTs 3 RCTs None 

Biologics Biologic head-to-head 
comparisons 

1 1 RCT 1 RCT 1 RCT None 

Combination 
and therapy 
strategies 

N/A 5 2 RCTs 2 RCTs 5 studies 
(2 RCTs, 
3 obs) 

None 

csDMARD = conventional synthetic disease-modifying antirheumatic drug; KQ = Key Question; N = number; N/A = not 

applicable; Obs = observational study(ies); RCT=randomized controlled trial; TNF = tumor necrosis factor; tsDMARD = targeted 

synthetic disease-modifying antirheumatic drug; vs. = versus. 
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Table 6. Characteristics of included studies 

Characteristics Corticosteroids 
csDMARDs and 
tsDMARDs 

Biologics 
Any Combinations 
and Therapy 
Strategies 

N of studies (articles) 8 (13) 16 (34) 17 (48) 5 (19) 

Study years 2005 to 2015 1997 to 2016 2000 to 2016 2005 to 2017 

N of studies (articles) 
included in prior report 

2 (3) 6 (12) 5 (12) 1 (5) 

Countries Belgium, 
England/Wales, 
Germany, Italy, 
Netherlands, 
Sweden, United 
Kingdom 

Australia, Belgium, 
Denmark, Finland, 
France, Germany, 
multinational (not 
specified), Netherlands, 
Norway, Sweden 

Denmark, Finland, 
Germany, Japan, 
multinational (not 
specified), 
Netherlands, Sweden, 
United Kingdom, 
United States 

Ireland, Netherlands, 
Taiwan, United 
Kingdom, United 
States 

N of patients 3,187 24,529 6,887 6,167 

Sex: range of % female 
patients 

60 to 80.9 58.3 to 82.6 53.4 to 81.4 65 to 77.2 

Age: range of means 51 to 62 47 to 63.8 46 to 57 48.6 to 58 

Study durations 1 to 2 years 6 months to 7.8 years 48 weeks to 2 years 2 to 10 years 

ROB (N of studies) Medium: 7a,b 
High: 1a,b 

Medium: 10a 

High: 3a 

Low: 4c 

Medium: 12d 

High: 5d 

Low: 1 
High: 4 

N of studies (articles) 
reporting on benefits (KQ 
1 or 2) 

7 (12) 16 (34) 17 (48) 2 (16) 

N of studies (articles) 
reporting on harms (KQ 3) 

7 (12) 16 (34) 16 (47) 5 (19) 

N of studies (articles) 
reporting on subgroup 
effects (KQ 4) 

0 0 3 (9) 0 

Specific drugs evaluated Methylprednisolone, 
PRED, PNL 

HCQ, LEF, MTX, SSZ, 
TOF 

ABA, ADA, CZP, ETN, 
IFX, RIT 

ETN, HCQ, IFX, 
MTX, nonbiologic 
DMARDs (not 
specified), PRED, 
SSZ 

Drugs not evaluated None None ADA-atto, ETN-szzs, 
GOL, IFX-abda, IFX-
dyyb, SAR 

N/A 

a We did not assign ROB ratings to single-arm studies reporting on harms for KQ 3. This applies to one study of Corticosteroids32 

and three studies of csDMARDs.33-35  
b One study of Corticosteroids had two ROB ratings for outcomes at different timepoints. We assigned a Medium rating to 1-, 2-, 

and 10-year outcomes and a High rating to 4-year outcomes.36 
c One study of Biologics (AGREE) received both Low and Medium ROB ratings that were outcome-specific. We assigned a Low 

rating to ACR response, DAS28 remission, LDAS, radiographic outcomes, and AEs, and a Medium rating was assigned to HAQ-

DI and SF-36.37 
d Three studies of Biologics received both Medium and High ROB ratings that were specific to either outcomes38 or timepoints.39, 

40 In the study with outcome-specific ratings (HIT HARD), we assigned a Medium rating to DAS28 remission, ACR response, 

HAQ-DI, and SF-36, and a High rating to mTSS and SHS erosion scores.38 Among the two studies with timepoint-specific 

ratings, we assigned Medium ratings to 16-week outcomes in one study (PROWD)39 and 24-week outcomes in the other (C-

OPERA);40 we assigned High ratings to 56-week outcomes in one study (PROWD)39 and 52-week outcomes in the other (C-

OPERA).40 

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; AE = adverse event; AGREE = Abatacept 

trial to Gauge Remission and joint damage progression in methotrexate-naïve patients with Early Erosive rheumatoid arthritis; C-

OPERA = certolizumab-Optimal Prevention of joint damage for Early RA; csDMARD = conventional synthetic disease-

modifying antirheumatic drug; CZP = certolizumab pegol; DAS28 = Disease Activity Score based on 28 joints; DMARD = 

disease-modifying antirheumatic drug; ETN = etanercept; GOL = golimumab; HAQ = Health Assessment Questionnaire (DI = 

Disability Index); HCZ = hydroxychloroquine; HIT HARD = High Induction Therapy with Anti-Rheumatic Drugs; IFX = 

infliximab; KQ = Key Question; LDAS = low disease activity score; LEF = leflunomide; mTSS = modified Total Sharp/van der 

Heijde score; MTX = methotrexate; N = number; N/A = not applicable; PNL = prednisolone; PRED = prednisone; PROWD = 
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PRevention of Work Disability; RIT = rituximab; ROB = risk of bias; SAR = sarilumab; SF-36 = Short-Form Health Survey 36-

Item; SHS = Sharp/van der Heijde Score; SSZ = sulfasalazine; TOF = tofacitinib; tsDMARD = targeted synthetic disease-

modifying antirheumatic drug. 

Corticosteroids  
We included seven RCTs and one single-arm observational study that evaluated 

corticosteroids. Of the seven RCTs, all contributed results to KQs 1 and 3, and five contributed 

results to KQ 2. The one single-arm observational study contributed only to KQ 3. Two 

corticosteroid studies (three articles)36, 41, 42 had been included in the prior report19 (Table 6).  

All eight corticosteroid studies enrolled samples consisting entirely of early RA patients with 

disease duration ≤1 year.32, 36, 41, 43-47 

Corticosteroids Versus csDMARDs  
Six RCTs compared corticosteroids with csDMARDs (Appendix C). Each took place in 

various European countries over 2 years (except for one45 that lasted only 1 year). Four trials 

compared a combination of prednisone (PRED) and methotrexate (MTX) versus MTX alone.43-

45, 47-49 One of these four trials evaluated this comparison in patients at low risk of poor disease 

prognosis; patients in this trial at high risk of a poor prognosis received additional treatment with 

either sulfasalazine (SSZ) or leflunomide (LEF) on top of combination PRED and MTX.44, 48 As 

for the remaining two trials, one evaluated a combination of prednisolone (PNL) and MTX 

versus MTX alone;41 the other compared a combination of PNL and a csDMARD (mostly MTX 

or SSZ) versus csDMARD monotherapy.36 

Most of the patients in these RCTs were female (60% to 81%), with a mean age between 51 

and 62 years. Their disease durations were generally similar and ranged from a mean or median 

of 2.7 to 6.5 months; one study’s patients had a notably shorter mean duration of less than a 

month (1.8 to 3.2 weeks).44  

Mean baseline DAS values ranged from 3.7 to 5.9, and mean baseline Health Assessment 

Questionnaire (HAQ) ranged from 1.0 to 1.7. Four studies reported mean baseline Sharp scores: 

three reported similar mean or median scores ranging from 0.7 to 1.3, but the fourth had notably 

higher mean scores (4.1 to 4.8) (see Appendix F for description of scales).  

Four studies reported information about prior use of MTX, other DMARDs, or 

corticosteroids.36, 41, 43, 44 In the three studies reporting on MTX use, all patients were MTX 

naïve.36, 43, 44 Four studies reported on prior DMARD use. Among those, a small proportion of 

patients (about 14 percent) in only one study had a history of DMARD use;41 all patients in the 

other three studies were DMARD naïve.36, 43, 44 As for prior corticosteroid use, patients in all 

three studies reporting any information were treatment naïve.36, 43, 44  

High-Dose Corticosteroids  
One RCT from the United Kingdom (lasting 78 weeks) compared a combination of a high-

dose corticosteroid, namely i.v. methylprednisolone 250 mg, and MTX versus a combination of 

infliximab (IFX) and MTX.45  

Most of the trial’s patients were female (about 69%); the mean age of all patients across 

treatment arms ranged from 53 to 54 years. The average disease duration was short at a median 

of 1.2 months. Mean baseline DAS ranged from 3.6 to 4.1, mean baseline HAQ ranged from 1.3 

to 1.4, and the average baseline Sharp score ranged from 6.1 to 9.2. No prior MTX or other 

DMARD use was reported.  



 

18 

Corticosteroids: Single-Arm Studies  
One study from Germany (lasting 2 years) evaluated harms associated with corticosteroids 

used for patients with early RA.32  

Most of the study’s patients were female (64%), with a mean age of 56.7 years. The mean 

disease duration was 12.7 weeks. Mean baseline DAS was 5.1, but neither mean baseline HAQ 

nor Sharp score was reported. The proportion of study participants with any prior MTX, 

DMARD, or corticosteroid use was not reported.  

csDMARD Studies  
We included 11 RCTs, 2 comparative observational studies, and 3 single-arm observational 

studies that evaluated csDMARDs. All 11 RCTs contributed results to KQs 1, 2, and 3. Overall, 

we used five of these RCTs in our NWMA. Each single-arm observational study contributed 

only to KQ 3. Six csDMARD studies (12 articles)36, 42, 50-60 had also been included in the prior 

report19 (Table 6). Most of our csDMARD studies (n=8) enrolled mixed populations in terms of 

RA disease duration.33, 35, 51, 53, 56, 61-63 The remaining seven enrolled samples were made up 

entirely of early RA patients with disease duration ≤1 year.34, 55, 58, 60, 64-67  

csDMARDs Versus csDMARDs  
Seven RCTs and two single-arm observational studies compared csDMARD monotherapies 

versus either other csDMARD monotherapies or csDMARD combination therapies. Appendix C 

describes all these studies in detail. The studies took place mainly in European countries; five 

were based in the Netherlands. Intervention details and characteristics are summarized below by 

type of csDMARD drug (e.g., monotherapy or combination). 

csDMARD Monotherapy Versus csDMARD Monotherapy  
One RCT67 and one prospective cohort study64 compared csDMARD monotherapies versus 

other csDMARD monotherapies. Each took place over 2 to 3 years in Sweden or Norway. The 

RCT compared the efficacy of two different csDMARDs, MTX versus SSZ, both combined with 

PRED. The cohort study evaluated the same comparison (MTX versus SSZ), but did not use 

PRED in combination. 

The patients in both studies were similar in terms of demographics: mean ages ranged from 

approximately 50 to 54 years, and most patients were female (63% to 67%). Only the RCT 

reported disease duration at baseline, a median of 6 months. Mean baseline DAS was 4.4 to 5.0, 

and median baseline HAQ ranged from 0.5 to 0.9; neither study reported mean Sharp score. Prior 

treatment history varied notably between these studies: 32 to 56 percent of the observational 

study’s patients reported prior use of corticosteroids; all patients in the RCT were MTX and 

DMARD naïve. 

csDMARD Combination Therapy Versus csDMARD Monotherapy  
We included six RCTs and one prospective cohort study comparing csDMARD 

monotherapies versus csDMARD combination therapies. Each took place over 1 to 5 years 

across multiple countries. The RCTs compared the efficacy of two different csDMARDs, MTX 

versus SSZ, both combined with PRED.51, 53, 58, 60, 66, 68 The cohort study evaluated the same 

comparison, except that it did not use PRED in combination with either csDMARD.55 

Patients varied across studies in terms of demographics: mean ages in the RCTs ranged from 

47 to 57 years; the cohort study’s sample had a mean age ranging from approximately 62 to 64 
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years across treatment arms. Most patients in each study were female (range of 58% to 77%). 

Disease duration at baseline varied from a mean of 2.3 months to a median of nearly a year (47 

weeks). Mean baseline DAS was 3.6 to 5.7, and mean baseline HAQ ranged from 0.9 to 1.4. 

Four studies reported Sharp scores, which varied considerably across studies from a median of 0 

to a mean of 8.9.51, 60, 63, 66  

Prior treatment history was reported for MTX use in five of the RCTs,51, 53, 58, 60, 63 DMARD 

use in three RCTs,53, 58, 60 and corticosteroid use in two RCTs.58, 60 Among these RCTs, all 

patients were MTX, DMARD, and corticosteroid naïve. Only a small proportion of the 

prospective cohort’s sample reported prior DMARD use (range of 13% to 15%) or 

corticosteroids (range of 8% to 9%).55 

csDMARDs Versus Biologics 
Three RCTs compared csDMARD monotherapies versus biologics. Two trials were 

multinational;56, 62 one was based solely in The Netherlands.65 Appendix C summarizes the 

intervention details and patient characteristics of these trials. 

csDMARDs Versus TNF Biologics  
One multinational RCT compared the combination of a csDMARD (MTX) and a tumor 

necrosis factor (TNF) biologic (adalimumab [ADA]) versus ADA alone and MTX alone. The 

study took place over 2 years.56 

Patients enrolled in this trial had a mean age of approximately 52 years. Most of the sample 

was female (74.5%). As for prior treatment history, most patients were treatment-naïve, with the 

entire sample being MTX-naïve and about one-third reporting prior csDMARD use (32%) or 

corticosteroid use (36%). 

csDMARDs Versus Non-TNF Biologics 
Two RCTs compared the combination of a csDMARD (MTX) and a non-TNF biologic 

(tocilizumab [TCZ]) versus TCZ alone and MTX alone. The trials took place over 1 to 2 years.62, 

65  

Patients in these two trials had mean ages ranging from 49.5 to 54 years, and most patients 

were female (range of 67% to 78% across treatment arms). Median disease duration at baseline 

was relatively short (range of 1 to 4 months). Mean DAS scores at baseline were between 5.2 

and 6.7 across treatment arms, and mean HAQ scores at baseline were 1.2 to 1.75. Mean Sharp 

scores varied notably between studies, with a median of 0.0 in one65 and means ranging from 5.7 

to 7.7 across the other study’s treatment arms.62  

Both samples were treatment-naïve in terms of previous MTX or DMARD use, and no 

information was reported about previous corticosteroid use. One study targeted treatment of 

aggressive early RA: 89.5 percent of its sample was rheumatoid factor (RF) seropositive, but it 

was unclear how many patients were experiencing erosive disease.62 

csDMARDs Versus tsDMARDs  
One multinational RCT (lasting 1 year) compared the combination of tofacitinib (TOF) and 

MTX versus TOF alone and MTX alone (Appendix C).61 

Patients enrolled in this study had a mean age of approximately 48 to 51 years across 

treatment arms. Most of the sample was female (about 83%). Mean DAS scores ranged from 6.3 
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to 6.5 across treatment arms, and the overall mean HAQ score was 1.5. Mean Sharp scores 

ranged from 12.6 to 13.7 across treatment arms.  

As for prior treatment history, slightly more than one-half of patients reported prior use of 

corticosteroids. Very few reported prior MTX use (5.5%), and no information about previous 

DMARD use was available. 

csDMARDs: Single-Arm Studies 
Three single-arm studies evaluated harms associated with csDMARDs (Appendix C). Study 

duration varied widely: a mean of 25 weeks in one study, a median of 2 years in another, and 

about 8 years in the third. Two studies took place in European countries;34, 35 the third was based 

in Australia.33  

Most of the studies’ patients were female (about 67% to 73%), with a mean age of 

approximately 53 to 60 years. The average disease duration ranged from a mean of 4.5 to 

approximately 6 months. Mean baseline DAS was 4.633 and 5.734 in the two studies reporting 

these data. Only one study reported baseline HAQ score;34 none reported baseline Sharp score.  

Prior treatment was reported in two studies;34, 35 in one,34 slightly less than one-half of the 

sample reported prior MTX or DMARD use, and in the other,35 nearly two-thirds of the sample 

had used PRED or PNL previously.  

Biologics 
We included 17 RCTs that evaluated TNF and non-TNF biologics. All contributed results to 

KQs 1 and 2; all but one69 contributed results to KQ 3 (Appendix C). Overall, we used 10 of 

these RCTs in our NWMA. Five biologic DMARD studies (12 articles)37, 70-80 had also been 

included in the prior report19 (Table 6). 

Most of our trials of biologics (n=10) enrolled mixed populations of early RA patients and 

those with longer-duration RA.37, 39, 72, 75, 79, 81-85 The remaining seven trials enrolled samples 

made up entirely of early RA patients with disease duration ≤1 year.38, 40, 69, 80, 86-88  

TNF Biologics versus csDMARDs 
We included 13 RCTs comparing TNF biologics versus csDMARDs (Appendix C). Seven 

were conducted in European countries; two were based in Japan40, 85 and one in the United 

States;79 three were multinational.72, 75, 87 Intervention details and characteristics are summarized 

below by whether studies used csDMARD monotherapy or combination therapy as the 

comparator.  

TNF Biologic Versus csDMARD Monotherapy  
Ten RCTs compared TNF biologics versus csDMARD monotherapy. Trials lasted from 48 

weeks to 2 years. Five trials compared a combination of ADA and MTX versus MTX alone. One 

used an MTX dose lower than the dose currently approved by the U.S. Food and Drug 

Administration.85 Two trials compared etanercept (ETN) versus MTX alone;75, 79 another two 

compared a combination of IFX and MTX versus MTX alone.69, 72 A single trial compared a 

combination of certolizumab pegol (CZP) and MTX versus MTX alone.40 We included eight of 

these RCTs in our NWMA. 

Patients in these trials were mostly female (53% to 81%) with a mean age between 47 years 

and approximately 56 years. Their mean duration of disease varied from about 3 months to 

approximately 11 months. Baseline DAS ranged from a mean or median of 5.4 to 6.9, and mean 
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baseline HAQ ranged from 1.1 to 1.7. Mean baseline Sharp scores ranged across studies from as 

low as 2.4 to as high as 13. 

All 10 trials of TNF biologics enrolled samples of MTX-naïve patients, but the proportion of 

patients reporting other prior treatments differed across studies. Nine trials reported information 

about prior treatment, specifically DMARDs (as a broad category) and corticosteroids. 

Regarding previous DMARD use, three trials enrolled samples of DMARD-naïve patients,38, 69, 86 

five reported that approximately 18 to 54 percent of their patients had taken any DMARDs,40, 75, 

79, 85, 87 and one reported that its patients used a mean of 0.2 DMARDs at baseline.39 The one trial 

not reporting prior DMARD use did not differ in a notable way from the other TNF biologic 

studies.72 As for previous corticosteroid use, only five trials provided any information. One 

trial’s sample was corticosteroid naïve,69 and among the others, 16 to 49 percent of patients had 

used corticosteroids.40, 75, 79, 85  

TNF Biologic Versus csDMARD Combination Therapy  
Three RCTs compared TNF biologics versus csDMARD combination therapy.80, 82, 88-97 Each 

trial lasted 2 years. All three trials compared a combination of TNF biologics and csDMARDs 

versus a three- or four-drug combination therapy; however, no trial evaluated the same exact 

combination. One trial compared a combination of MTX, PRED, hydroxychloroquine (HCQ), 

and SSZ versus MTX and ADA.82, 89 Another compared the combination of IFX and the FIN-

RACo regimen (MTX, PRED, HCQ, and SSZ) versus the FIN-RACo regimen alone.88, 96, 97 The 

third trial compared triple therapy of MTX, SSZ, and HCQ versus a combination of MTX and 

IFX.80, 90-95 

Patients in these RCTs were mostly female (67% to 79% across treatment arms), with a mean 

age between 46 and 53 years. Their mean disease durations ranged from approximately 4 to 6 

months. Baseline DAS ranged from a mean of 2.5 to 5.6, and mean baseline HAQ ranged from 

0.9 to 1.3.  

Two trials enrolled patients who had all previously used MTX;80, 82 patients in the third 

reported no prior treatment with MTX or DMARDs.88, 96, 97 One trial reported information about 

prior corticosteroid use, which applied to only 7 percent of its sample.80 

Non-TNF Biologics  

Non-TNF Biologic Versus Either Non-TNF Biologic or MTX  
Three RCTs compared corticosteroids versus csDMARD monotherapy; each took place over 

2 years across multiple countries.37, 81, 84, 98-102 Two trials compared combination abatacept 

(ABA) and MTX versus MTX alone;37, 81, 84, 98, 99, 101-103 one of these had a third intervention arm 

for ABA alone.81 The third trial compared different doses of combination rituximab (RIT) and 

MTX versus MTX alone.84, 101, 102 

Most of the individuals enrolled in these RCTs were female (76% to 81% across treatment 

arms), with a mean age between 47 and 50 years. Participants in two trials had average disease 

durations of approximately 6 months;37, 81 participants in the third had an average disease 

duration of approximately 1 year.84 Across the RCTs, average baseline DAS ranged from 5.4 to 

7.1, and average baseline HAQ ranged from 1.4 to 1.8. Two of the trials reported average 

baseline Sharp score, which ranged from 6.9 to 7.7.37, 84 All three trials targeted treatment of 

aggressive early RA: more than 86 percent of the patients in all three trials were RF seropositive; 

more than 86 percent in the two trials reporting anticyclic citrullinated peptide (anti-CCP) 
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seropositivity were seropositive,37, 81 and 100 percent in the one trial reporting erosive disease 

had erosive disease.37 

Information about prior treatment for RA was available in two trials.37, 84 Very few 

participants in one trial37 reported prior DMARD use (0 to 2%) as contrasted with approximately 

one-third of patients in the other (30%).84 Nearly all patients enrolled in these two trials were 

MTX-naïve (98 to 100%), and about one-half had previously used corticosteroids (46 to 51%).  

TNF Versus Non-TNF  
One RCT (1 year in duration) compared TNF and non-TNF therapies in the United 

Kingdom.83 It compared RIT and ADA or ETN and addressed KQs 1, 2, and 3. 

The mean age of enrolled individuals was 57 years; a majority were female (72%). The 

average disease duration in the intervention arms ranged from 6.7 to 8.0 months across treatment 

arms. The average baseline DAS was 6.2; the median baseline HAQ was 1.7 to 1.8. Baseline 

Sharp score was not reported. This trial targeted treatment of aggressive early RA: 100 percent of 

participants were either RF or anti-CPP seropositive. 

All study participants had prior MTX use; previous use of DMARDs and corticosteroids was 

not reported at all.  

Combinations and Therapy Strategies 
We included two RCTs and three observational studies that evaluated combination and 

therapy strategies. Both trials contributed results to KQs 1, 2, and 3; results in the observational 

studies were limited to KQ 3 (Appendix C). One trial (five articles)104-108 had also been included 

in the prior report19 (Table 6). 

All five studies enrolled mixed populations of early RA patients and those with longer-

duration RA.106, 109-112  

These five studies were conducted in the United States, Taiwan, The Netherlands, and the 

United Kingdom (two studies). The specific combinations and therapy strategies that these 

researchers compared are described in Appendix C. Four studies lasted 2 years; the fifth 

followed participants for 10 years.111 

Most individuals enrolled in these studies were female (65% to 77%), with a mean age 

between 49 and 58 years. One trial (two articles) reporting mean disease duration had a sample 

whose length of RA disease ranged from 2.9 to 4.5 months across treatment arms.110, 113 The 

other trial (13 articles) reported a median disease duration of 23 to 26 weeks across treatment 

arms.104-108, 114-121 One observational study with an overall mean disease duration of 2 years 

conducted a subgroup analysis limited to patients with disease duration ≤1 year.109 Our two 

remaining studies reported median disease durations ranging from 1 to 6 months.111, 112 

Two of the five studies did not report baseline DAS, HAQ, or Sharp scores. Of the remaining 

three studies, two reported average baseline DAS ranging from 4.3 to 5.9, average baseline HAQ 

ranging from 1.0 to 1.4, and average baseline Sharp scores ranging from 4.1 to 7.3 across 

treatment arms; the third reported a median baseline DAS of 5.8 and median baseline HAQ of 

1.1. One of the studies targeted treatment of aggressive early RA: 90 percent were RF 

seropositive and 3 percent were anti-CCP seropositive.110, 113  

Regarding prior use of MTX, three studies reported at least some information; nearly all 

patients enrolled in two of them had previously used MTX (99% to 100%).106, 109 In the third, 

about 80 percent of patients had previously used MTX.110 Similarly, three studies reported on 

prior DMARD use, which varied widely on a study-by-study basis. One reported 100 percent 
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previous use of DMARDs,111 another reported approximately 24 percent previous use,110 and the 

third reported 0 percent previous use.112 Only two studies reported on corticosteroid use; 

previous use ranged from approximately 42 percent to 94 percent.110, 111 

KQ 1: For patients with early RA, do drug therapies differ in 
their ability to reduce disease activity, slow or limit the 
progression of radiographic joint damage, or induce 
remission? 

Key Points 

 All early RA studies included patients with moderate to high disease activity.  

 Higher remission rates are achieved with a combination of corticosteroids plus MTX than 

with MTX monotherapy (low SOE).  

 Combination therapy of corticosteroids plus csDMARDs versus csDMARD monotherapy 

did not differ significantly in disease activity in the long term (up to 5 years) (low SOE).  

 Combination therapy of csDMARDs (predominantly MTX plus SSZ) with csDMARD 

monotherapy (MTX) did not differ in ACR50 response or remission (low SOE). 

 Evidence is insufficient to determine the impact of csDMARD monotherapy comparisons 

with csDMARD monotherapy. 

 The TNF biologics—ADA, certolizumab pegol (CZP), ETN, or IFX—plus MTX have 

smaller radiographic changes and higher remission rates than MTX monotherapy (low 

SOE). 

 The TNF biologic ADA plus MTX had significantly higher ACR50 response (disease 

activity), smaller radiographic changes, and higher remission rates than ADA 

monotherapy (moderate SOE, supported by NWMA).  

 The non-TNF biologics—TCZ, ABA, RIT—plus MTX have smaller radiographic 

changes (low SOE) and higher remission rates (moderate SOE) than MTX monotherapy. 

 With respect to combination therapy, long-term studies show no differences in remission 

rates between initial combination versus step-up therapies (moderate SOE). 

Detailed Synthesis 
Table 7 presents major findings from trials or other studies used to answer KQ 1 on several 

intermediate outcomes. It appears at the end of this specific KQ section. It is organized 

essentially as the syntheses below: corticosteroids; csDMARDs and tsDMARDS; biologics; and 

drug combinations or other strategies for treating patients with early RA. 

Corticosteroids  

Corticosteroids Versus csDMARDs  
Six trials compared the combination of a corticosteroid plus a csDMARD with a csDMARD 

monotherapy (N=210 to 467) (Table 7).36, 41, 43-45, 47 Study durations ranged from 1 to 2 years, 

and four were open label trials and all were medium ROB. The csDMARD under examination 

was MTX in five trials; one study included SSZ.44 Overall, improvements in disease activity and 

ACR response were mixed regarding statistical significance, but they trended toward favoring 



 

24 

the treatment combination of corticosteroid plus csDMARD over csDMARD monotherapy.36, 45, 

47 The combination of a corticosteroid plus a csDMARD (SSZ or MTX) demonstrated a decrease 

in radiographic changes in most studies measuring this outcome.36, 41, 43 These positive findings 

were found in studies with longer duration (2 years). Additionally, trials ranging from 1 to 2 

years had significantly higher remission rates with the combination of a corticosteroid plus MTX 

than MTX monotherapy (remission rates ranging from 44.8% to 76.7% for combination therapy 

and 27.8% to 33.3% for MTX monotherapy).36, 45, 47 Overall higher remission rates are achieved 

with a combination of corticosteroids plus MTX than MTX monotherapy (low SOE). 

High-Dose Corticosteroids 
One trial (IDEA) compared the combination of IFX plus MTX with high-dose 

methylprednisolone with MTX (N=112).46 In it, a single high dose of methylprednisolone (250 

mg) plus MTX was compared with IFX plus MTX over 26 weeks with a 50-week open-label 

extension. No differences were found in ACR50 responses (disease activity) at 26 or 78 weeks, 

although response rates were high in both groups (64.3% vs. 63.4% at 78 weeks; p=NR). The 

two groups did not differ in radiographic changes. 

csDMARDs  

csDMARDs Versus csDMARDs  

csDMARD Monotherapy Versus csDMARD Monotherapy  
One 2-year trial (N=245) examined SSZ versus MTX plus prednisone and found no 

statistically significant differences in remission rates (defined by a DAS28<2.6) or Larsen score 

change from baseline (6.2 [SD 12.2] vs. 4.1 [SD 10.9], p=0.29).67 Similarly, one 3-year 

observational study (n=1,102) compared SSZ with MTX and found no statistically significant 

differences in mean DAS28 after adjusting for baseline characteristics (-1.04 [SD 1.64] vs. -1.52 

[SD 1.6], p=0.71).64 Both studies were rated high ROB due to high attrition rates. Overall, this 

comparison was insufficient for comparisons between csDMARD monotherapy. 

csDMARD Combination Therapy Versus csDMARD Monotherapy 
Combination therapy of corticosteroids plus csDMARDs versus csDMARD monotherapy did 

not differ significantly in disease activity in the long term (up to 5 years) (low SOE). Six trials 

compared SSZ plus MTX with csDMARD monotherapy (MTX or SSZ).51, 53, 58, 60, 66, 68 Study 

duration ranged from 1 to 5 years. All trials found no differences in disease activity at 1 to 5 

years.51, 53, 58, 66, 68 Radiographic changes were mixed: two trials reported decreased radiographic 

progression in the combination therapy arms (two csDMARDs [SSZ plus MTX]51 or three 

csDMARDs [SSZ plus MTX plus HCQ plus prednisolone])53 compared with monotherapy, and 

two trials did not find any radiologic differences but trended in favor of combination therapy.60, 

66 The tREACH trial examined whether adding a second csDMARD improved outcomes in 

MTX users.122 This 1-year trial (N=515) compared (a) MTX plus SSZ plus HCQ plus 

intramuscular glucocorticoids, (b) MTX plus SSZ plus HCQ plus oral glucocorticoids and (c) 

MTX with oral glucocorticoids. After 1 year, the investigators found no significant differences in 

disease activity (DAS mean change -1.82 [SD-1.03] vs. -1.75 [-1.14] vs. -1.69 [-1.27], p=NR) or 

radiographic changes (mTSS median change 0.13 [IQR 0-1] vs. 0.0 [IQR 0-1] vs. 0.0 [IQR 0-1]). 

The observational study (n=230) examined the effect of switching to or adding MTX after 

patients have failed SSZ.55 These patients were switched to MTX (7.5 mg-30 mg/week) or 
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continued on SSZ and MTX was added. After 1 year, these groups did not differ significantly in 

disease activity.  

csDMARDs Versus Biologics  

TNF Biologic: MTX Plus TNF Biologic vs. Monotherapy With Either MTX or TNF 
Biologic  

The TNF biologic ADA plus MTX had significantly higher ACR50 response, smaller 

radiographic changes, and higher remission rates than ADA monotherapy (moderate SOE, 

supported by NWMA). One RCT (the PREMIER study, acronym definition not found)56 

(N=799) compared MTX plus ADA with either drug alone in patients with early aggressive RA 

(8 or more swollen joints, 10 or more tender joints, elevated sedimentation rate or C-reactive 

protein, rheumatoid factor positive, or at least one joint erosion). Significantly more patients on 

ADA plus MTX achieved an ACR50 response than did patients receiving monotherapy with 

either ADA or MTX (59%, 37%, 42%; p<0.001) at 2 years. Patients in the ADA plus MTX 

group had higher remission rates (49%, 25%, 25%, p<0.001). Additionally, the combination 

therapy group had lower radiographic progression (modified Sharp/van der Heijde score (1.9, 

5.5, 10.4; p<0.001). During the 10-year open-label extension,123 patients taking ADA plus MTX 

had significantly less radiographic progression than those on monotherapy, but results were 

limited by a 34% overall attrition rate.  

NWMA also favored the combination of ADA plus MTX versus ADA monotherapy for 

higher ACR50 response (relative risk [RR], 1.52; 95% confidence interval [CI], 1.28 to 1.80) and 

less radiographic progression (standardized mean difference [SMD], -0.38; 95% CI, -0.5 

to -0.21). Similarly, higher response rates were found for ADA plus MTX than for MTX (RR, 

1.43; 95% CI, 1.11 to 1.84). For ACR50 data, Figures 3 and 4 show the network diagram and 

forest plots, respectively. For radiographic joint damage data, Figures 5 and 6 present the 

network diagram and forest plots. 

Non-TNF Biologic: MTX Plus Non-TNF With Either MTX or Non-TNF Biologic 
The non-TNF biologic TCZ plus MTX had smaller radiographic changes (low SOE) and 

higher remission rates than MTX monotherapy (moderate SOE). Two RCTs assessed differences 

in efficacy between a TCZ plus MTX combination and either TCZ or MTX monotherapy.62, 65 

The FUNCTION tria1 (acronym not described)62 examined a TCZ plus MTX combination over 

1 year in 1,162 patients with early aggressive RA (moderate to severe active RA classified by 

ACR criteria). After 1 year, 49 percent in the TCZ plus MTX (8 mg/kg/month) combination, 

39.4 percent in the TCZ monotherapy, and 19.5 percent in the MTX monotherapy group 

achieved remission (p<0.001) (low SOE). The U-Act-Early trial (acronym not described)65 

examined 317 patients with early RA over 2 years. Patients were randomized to TCZ (8 

mg/kg/month) plus MTX (10-30 mg/week), TCZ monotherapy, and MTX monotherapy. TCZ 

plus MTX and TCZ monotherapy also trended toward higher remission at 2 years than MTX, but 

the difference was not significant (86% vs. 88% vs. 77%, p=0.06). Both trials described less 

radiographic progression with TCZ plus MTX than with MTX monotherapy. For ACR50 

response (Figures 3 and 4), NWMA favored TCZ monotherapy over MTX (RR, 1.20; 95% CI, 

1.03 to 1.39) and the TCZ plus MTX combination therapy over MTX (RR, 1.29; 95% CI, 1.13 to 

1.48). 
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Figure 3. Network diagram for network meta-analysis: ACR50 response rates 

 

ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; N = number of patients. 
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Figure 4. Forest plot for network meta-analysis: ACR50 response rates 
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Figure 4. Forest plots for network meta-analysis: ACR50 response (continued) 

 

ACR50 = American College of Rheumatology 50% improvement; 95% CI = 95% confidence interval; MTX = methotrexate; RR 

= relative risk; vs. = versus. 
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Figure 5. Network diagram for network meta-analysis: change from baseline in radiographic joint 
damage score 

 

MTX = methotrexate; N = number of patients. 
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Figure 6. Forest plots for network meta-analysis: change from baseline in radiographic joint 
damage score 

 

  



 

31 

Figure 6. Forest plots for network meta-analysis: change from baseline in radiographic joint 
damage score (continued) 

 

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference; vs. = versus. 
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NWMA also showed no differences in ACR50 response between TCZ plus MTX 

combination therapy and TCZ monotherapy (RR, 1.08; 95% CI, 0.96 to 1.21) and no differences 

in radiographic response (SMD, -0.03; 95% CI, -0.17 to 0.11) (see Figures 3 and 4 for ACR50, 

and Figures 5 and 6 for radiographic joint damage).  

csDMARDs Versus tsDMARDs: MTX Plus tsDMARD With Either MTX or tsDMARD  
One RCT (n=109) compared the combination of tofacitinib (TOF, 10 mg twice daily) plus 

MTX (20 mg/week) with monotherapy of TOF or MTX over 12 months in patients with early 

RA.61 At 12 months, the TOF plus MTX group reached higher improvements in disease activity 

(DAS28-4 ESR [Disease Activity Score in 28 joints with 4 variables including erythrocyte 

sedimentation rate] <3.2) than either of the monotherapy groups receiving only TOF or MTX 

(58.8% vs. 30.6% vs. 18.9%; p<0.001); the combination group also experienced higher 

remission rates (DAS28-4 ESR <2.6: 35.3%, 19.4%, 13.5%; p<0.05. Finally, radiographic 

changes (modified Sharp/van der Heijde Method for Scoring Radiographs [SHS]) were smaller 

for the combination group than for monotherapy with either TOF or MTX (-0.15, 0.85, 0.71, 

p<0.05). 

Biologics  

TNF Biologics  

TNF Biologic Versus csDMARD Monotherapy 
Ten RCTs compared a TNF biologic with csDMARD monotherapy. These trials examined 

the question of whether adding a TNF biologic improves outcomes in csDMARD users. TNF 

biologics examined included all TNF biologics—ADA, CZP, ETN, and IFX. Overall, the TNF 

biologics (ADA, CZP, ETN, and IFX) have smaller radiographic changes and higher remission 

rates than MTX monotherapy (low SOE). 

Adalimumab. Five RCTs examined the combination of ADA (40 mg biweekly) plus MTX 

(ranging from 8 to 20 mg/week) with MTX monotherapy over 26 weeks to 2 years.38, 40, 85-87, 124-

130 Results were mixed: three trials showed improvements in disease activity, and four trials 

showed smaller radiographic changes for the combination of ADA plus MTX; two trials showed 

no significant differences but trended in favor of combination therapy. One trial did not report 

any data about radiographic progression.39 The trials showing differences were conducted over a 

shorter period (26 weeks), whereas the longer trials did not. NWMA found higher ACR50 

responses for ADA plus MTX combination therapy than for MTX (RR, 1.35; 95% CI, 1.15 to 

1.59).  

The HIT HARD trial (High Induction Therapy with Anti-Rheumatic Drugs) (n=387) was a 

48-week trial of combination ADA plus MTX compared with ADA or MTX monotherapy in 

private rheumatology practices, hospitals, and university departments throughout Germany. 

ADA was given 40 mg subcutaneously every other week over 24 weeks. Although patients on 

combination therapy had significant reductions in disease activity (DAS28) at week 24, the 

differences in clinical outcomes were not significant at week 48 (3.2 vs. 3.4; p=0.41). Similarly, 

the OPERA trial (OPtimized treatment algorithm in Early RA)86, 125-128 of 180 early RA patients 

in Danish hospital-based clinics found no significant differences in disease activity or remission 

between combination therapy (ADA plus MTX) and monotherapy (MTX) (DAS28 CRP 

[Disease Activity Score based on C-Reactive Protein]<2.6 remission: 66% vs. 69%, p=0.79). The 

HOPEFUL 1 trial (Human anti-TNF monoclonal antibody Outcome study for the Persistent 
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EFficacy Under aLlocation to treatment strategies in early RA) randomized 334 Japanese 

patients with early RA to ADA plus MTX or to MTX monotherapy.85 After 52 weeks, remission 

rates (DAS28<2.6) were higher for combination therapy than with MTX only (31% vs. 14.7%; 

p<0.001). The largest trial, OPTIMA (Optimal Protocol for Treatment Initiation with 

Methotrexate and Adalimumab),87, 129, 130 was a phase 4 multinational trial that randomized 1,032 

early RA patients to ADA plus MTX or MTX for 26 weeks (period 1). After 26 weeks, patients 

in the ADA plus MTX group who achieved a DAS28<3.2 were randomized to ADA 

continuation or ADA withdrawal; inadequate responders were offered ADA plus MTX (period 

2). After period 1 (26 weeks), patients receiving combination ADA plus MTX had higher 

ACR50 response rates (52% vs. 34%; p<0.001) and lower mean Sharp/van der Heijde Method 

for Scoring Radiographs (SHS) radiographic changes (0.15 vs. 0.96; p<0.001). After period 2, 

70% of the ADA continuation group and 54% of the MTX monotherapy group achieved low 

disease activity (DAS28>3.2) (p=0.0225).129 The PROWD study (PRevention of Work 

Disability),39 rated high ROB, also found similar improved disease activity with ADA plus MTX 

combination therapy but no significant differences in ACR50 response rates and remission at 56 

weeks. 

Certolizumab pegol. One RCT examined the combination of CZP plus MTX versus MTX 

monotherapy. The C-OPERA trial (certolizumab-Optimal Prevention of joint damage for Early 

RA)40 (N=316) randomized patients with early RA with poor prognostic factors (high anti-CCP 

antibody, positive RF, or bony erosions) to CZP, 400 mg biweekly for 4 weeks, then 200 mg 

biweekly, plus MTX (up to 20 mg/week) or to MTX only. ROB was medium at 24 weeks but 

high at 52 weeks because of high attrition. At 24 weeks, patients in the CZP plus MTX group 

had higher DAS28 ESR remission (52.8% vs. 30.6%; p<0.001) and lower radiographic 

progression (modified SHS mean change 0.26 vs. 0.88; p=0.003).  

Etanercept. Two trials compared ETN (25 mg twice weekly or 50 mg weekly) with MTX. 

The COMET trial (Combination of Methotrexate and Etanercept in Active Early Rheumatoid 

Arthritis) included 542 patients with early RA over 2 years.73-75, 131-133 Patients were randomized 

into four groups: (1) ETN plus MTX for 2 years (ETN-MTX/ETN-MTX), (2) ETN plus MTX 

for year 1 followed by ETN alone in year 2 (ETN-MTX/ETN), (3) MTX for year 1 followed by 

ETN plus MTX in year 2 (MTX/ETN-MTX), or (4) MTX for 2 years (MTX/MTX). Patients in 

the ETN plus MTX group had a higher ACR50 response than MTX only at 52 weeks (70.7% vs. 

49%; p<0.001). Remission was also higher in the ETN plus MTX group (DAS remission <1.6; 

51.3% vs. 27.8%; p<0.0001). After 2 years, remission remained higher for patients in the ETN-

MTX/ETN-MTX group compared with the MTX/MTX group (57% vs. 35%, p=0.002). The 

Enbrel Early RA (ERA) trial similarly found higher ACR20 response rates for ETN than for 

MTX (75% vs. 59%, p=0.005) and lower radiographic change at 1 year (mTSS 0.7 vs. 1.9, 

p=0.001).76-79, 86 

In the NWMA, higher ACR50 response rates were also noted for ETN plus MTX 

combination therapy than ETN monotherapy (RR, 1.57; 95% CI, 1.22 to 2.01). Additionally, 

ETN plus MTX combination therapy had higher ACR50 response rations than MTX 

monotherapy (RR, 1.49; 95% CI, 1.27 to 1.74) (see Figures 3 and 4 for ACR50 and Figures 5 

and 6 for radiographic joint damage). 

Infliximab. Two trials examined the combination of IFX with MTX compared with 

monotherapy. The ASPIRE trial (Active-controlled Study of Patients receiving Infliximab for the 

treatment of Rheumatoid arthritis of Early onset) (n=1,049) compared the efficacy of initiating 

MTX (20 mg /week) alone or using two different combinations of MTX and IFX (3 mg/kg or 6 
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mg/kg) over 54 weeks.70-72 At 54 weeks, ACR response proportions were significantly improved 

for both IFX plus MTX combination therapy groups compared with MTX monotherapy 

(ACR50: 45.6% vs. 50.4% vs. 31.1%, p<0.001 for both IFX comparisons with MTX). Patients 

treated with IFX plus MTX also had higher rates of remission (DAS28 ESR <2.6; 21.3% for IFX 

combination therapy groups vs. 12.3%, p<0.001)70 and less radiographic progression (modified 

SHS change: 0.4 to 0.5 for IFX combination therapy groups, 3.7, p<0.001).72 The smaller second 

trial (n=20) found significantly improved ACR50 responses at 54 weeks (IFX plus MTX 78%, 

MTX 40%, p<0.05) but no differences in radiographic progression.69 After 54 weeks, 

corticosteroids were permitted as clinically required. However, at 2 years, there were no 

significant differences in ACR50 response rates or radiographic changes (SHS scores). 

In the NWMA, ETN plus MTX also showed higher ACR50 response than MTX 

monotherapy (RR, 1.55; 95% CI, 1.29 to 1.87).  

TNF Biologic Versus csDMARD Combination Therapy 
One trial with ADA and two trials with IFX examined the role of TNF biologics compared 

with that of csDMARD combinations. Overall, results were mixed.  

Adalimumab. The IMPROVED trial (Induction therapy with Methotrexate and Prednisone in 

Rheumatoid or Very Early arthritic Disease) (N=161) was a multicenter randomized single-blind 

trial comparing a combination of MTX (25 mg/week), HCQ (400 mg/day), SSZ (2 g/day), and 

PRED (7.5 mg/day) with ADA (40 mg biweekly) plus MTX (25 mg/week).82, 89 Initially, all 

patients were treated with MTX (25 mg/week) and a tapered high dose of PRED from 60 mg to 

7.5 mg/day. Patients who were not in early remission (DAS 1.6 or higher) were randomized into 

the two treatment groups. After 2 years, no significant differences were observed for disease 

activity (DAS mean change: 2.01 [SD 0.70] vs. 1.92 [SD 0.85], p=0.45), remission (DAS <1.6: 

26.5% vs. 30.8%, p=0.76), or radiographic progression (mTSS progression >0.5: 10.8% vs. 

6.4%, p=0.31). 

Infliximab. The SWEFOT trial (Swedish Pharmacotherapy Study)80, 90-95 was a multicenter 

randomized trial (n=258) in Sweden comparing MTX (20 mg/week) plus SSZ (2 g/day) plus 

HCQ (400 mg/day) with IFX (3 mg/kg) plus MTX over 1 year. Initially, 487 patients were 

enrolled and placed on MTX for 3 to 4 months; those who did not achieve low disease activity 

were randomized to the above therapies. After 1 year, the IFX plus MTX combination group had 

significantly higher ACR50 response rates (25% vs. 14.6%, p=0.042). However, in a 2-year 

followup study,91 ACR response rates were not significantly different between groups. The 2-

year followup results from the NEO-RACo trial comparing the FIN-RACo regimen of MTX (25 

mg/week) plus SSZ (1 to 2 g/d) plus HCQ (35 mg/kg/week) plus PRED (7.5 mg/day) with the 

FIN-RACo regimen plus IFX found no significant differences in ACR50, remission (60% vs. 

61%, p=0.93) or radiographic progression (SHS mean: 4.3 [SD 7.6] vs. 5.3 [SD 7.3], p=0.54) at 

5-year followup.88, 96, 97 

Non-TNF Biologics  

Non-TNF Biologic Plus MTX Versus Either Non-TNF Biologic or MTX 
Abatacept. The non-TNF biologic ABA plus MTX had smaller radiographic changes (low 

SOE) and higher remission rates (moderate SOE) than MTX monotherapy. The AGREE trial 

(Abatacept trial to Gauge Remission and joint damage progression in methotrexate-naïve 

patients with Early Erosive rheumatoid arthritis) was a multinational trial of early RA patients 

with poor prognostic factors (n=509) that compared the combination ABA (10 mg/kg) plus MTX 
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(7.5 mg/week) with MTX only over 2 years.37, 98-100 The first year was a double-blind trial; in 

year 2, patients in the combination therapy (ABA plus MTX) continued treatment and ABA was 

initiated in the MTX-only group. After 1 year, the ABA plus MTX group had significantly 

higher ACR50 response than the MTX-only group (57.4% vs. 42.3%, p<0.001). The ABA plus 

MTX group also had higher remission rates (41.4% vs. 23.3%, p<0.001) and less mean 

radiographic changes (Genant-modified Sharp score 0.63 vs. 1.06, p=0.040). Less radiographic 

progression was noted at 2 years for the original ABA plus MTX group compared with 

progression for the original MTX-only group.99  

The multinational AVERT study (n=351) also compared the combination of ABA (125 

mg/week) plus MTX (7.5 mg/week) with ABA monotherapy and also MTX monotherapy.81 This 

double-blind RCT compared treatments over 1 year; at year 2, patients with DAS28 CRP <3.2 

were tapered off treatment. If patients experienced an RA flare by month 15, they were given 

ABA plus MTX. At 1-year (before treatment was withdrawn), patients in the ABA plus MTX 

group had significantly higher remission (DAS<2.6: 60.9% vs. 42.5% vs. 45.2%, p=0.010) rates 

than the MTX-only comparison group. Remission rates remained higher for ABA plus MTX 

than for MTX monotherapy groups following withdrawal at 18 months (14.8% vs. 7.8%; 

p=0.045). 

The NWMA did not find any significant differences in ACR50 response for the combination 

of ABA plus MTX vs. ABA monotherapy (RR, 1.19; 95% CI, 0.95 to 1.46). It did find 

significant differences when comparing ABA plus MTX with MTX monotherapy (RR, 1.34; 

95% CI, 1.15 to 1.59) (see Figures 3 and 4 for ACR50). 

Rituximab. The non-TNF biologic RIT plus MTX had smaller radiographic changes (low 

SOE) and higher remission rates (moderate SOE) than MTX monotherapy. The IMAGE trial 

(International study in Methotrexate-Naïve Patients Investigating Rituximab’s Efficacy)84, 101, 102 

(n=755) randomized patients to RIT (1 g days 1 and 15) plus MTX (7.5 mg-20 mg/week) 

combination therapy, RIT monotherapy, and MTX monotherapy over 2 years. The RIT plus 

MTX group and the RIT monotherapy group had significantly improved disease activity 

(DAS28: 48% vs. 45% vs. 25%, p<0.001) and remission rates (32% vs. 34% vs. 13%, p<0.0010) 

and less radiographic change (0.41 vs. 0.76 vs. 1.95; p<0.001 and p=0.004). 

TNF Versus Non-TNF  
The ORBIT trial (Optimal Management of patients with rheumatoid arthritis who Require 

Biologic Therapy), an open-label noninferiority RCT (n=329), compared the non-TNF, RIT (1 g 

days 1 and 15) with TNF, ADA (40 mg biweekly), or ETN (50 mg/week) over 1 year.83 Patients 

had a prior inadequate response to at least two csDMARDs. No significant differences were 

found for disease activity (DAS28 ESR mean change: -2.6 vs. -2.4; p=0.24) or remission 

(DAS28 remission: 23% vs. 21%; p=NR). Radiographic progression was not reported.  

Combinations and Therapy Strategies  
With respect to combination therapy, long-term studies show no differences in remission 

rates between initial combination versus step-up therapies (moderate SOE). The BeSt study 

(Dutch acronym for Behandel-Strategieen, “treatment strategies”) randomized 508 patients with 

early RA to one of four groups: (1) sequential DMARD, starting with MTX (15 mg/week); (2) 

stepped-up combination therapy with MTX (15-30 mg/week) followed by SSZ (2 g/day); HCQ, 

and PRED; (3) initial combination therapy of MTX, SSZ, and tapered high-dose PRED (60 

mg/day to 7.5 mg/day in 7 weeks); and (4) initial combination therapy with MTX (25-30 
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mg/week) and IFX (3 mg/kg every 8 weeks; doses titrated up to 10 mg/kg dependent on DAS 

>2.4).104-108, 114-121 The design called for frequent changes in drug strategy; therapeutic strategies 

were adjusted every 3 months when the DAS was greater than 2.4. At 12 months, higher 

proportions in group 3 (MTX, SSZ, PRED) and group 4 (MTX and IFX) reached a DAS of 2.4 

or less (group 1: 53%; group 2: 64%; group 3: 71%; and group 4: 74%, p=0.004 for group 1 vs. 

group 3; p=0.001 for group 1 vs. group 4: p=NS for other comparisons).106 The median increase 

in total SHS radiographic scores was 2.0, 3.5, 1.0, and 0.5 in groups 1 through 4 (p<0.001),106 

suggesting that initial combination therapies resulted in less radiographic damage. At 4 years, 

remission rates were similar among the groups (DAS <1.6; 50%, 41%, 38%, 42%, p=0.40).108 
The TEAR study (Treatment of Early Aggressive Rheumatoid Arthritis Trial)110, 113 

randomized patients (n=755) to four treatment arms: (1) immediate treatment with MTX plus 

ETN; (2) immediate treatment with MTX plus SSZ plus HCQ (triple therapy); (3) step-up from 

MTX to MTX plus ETN when DAS28-ESR (Disease Activity Score 28 using erythrocyte 

sedimentation rate) was 3.2 or higher at week 24; and (4) step-up from MTX to triple therapy 

when DAS28-ESR was 3.2 or higher at week 24. The four treatment groups did not differ 

significantly in DAS28-ESR between week 48 and week 102 (reported in figure only, p=0.48). 

Similarly, radiographic score changes (modified SHS) did not differ significantly between step-

up therapy and immediate therapy. Radiographic progression was significantly lower among 

patients randomized to MTX plus ETN than among those receiving triple therapy (0.64 vs. 1.69, 

p=0.047). 

Network Meta-Analyses 
Our team conducted NWMA for ACR50, DAS remission, and changes in radiographic joint 

damage. Figures 3 and 4 (above) presented information for ACR50, and Figures 5 and 6 (above) 

for radiographic joint damage. Figures 7 and 8 (below) give equivalent data for the network and 

the results for DAS remission.  

We detected no significant differences between the consistency and inconsistency models for 

these three outcomes (see Appendix G for details). For that reason, we report estimates based on 

the consistency models. In the analyses of ACR50 response rates, also described previously, the 

data showed that both the TNF biologics (ADA, ETN, IFX) and the non-TNF biologics (TCZ, 

ABA) in combination with MTX have higher treatment response than biologic monotherapy. 

NWMA found higher ACR50 response for combination therapy with biologic DMARDs and 

MTX than with monotherapy with biologic DMARDs (ABA, ADA, ETN, IFX, TCZ) or MTX 

monotherapy (range of RR, 1.34 [95% CI, 1.16 to 1.54] to 1.73 [95% CI, 1.34 to 2.27]). In the 

analyses of radiographic progression, results were highly variable among the TNF and non-TNF 

biologics. Several comparisons found higher radiographic progression with SSZ than with non-

TNF biologics (ADA, ADA + MTX, ETN + MTX, IFX + MTX). Finally, the therapies did not 

differ in their impact on remission (DAS score). 

We also repeated the NWMA including relevant trials or other studies with high ROB as a 

sensitivity analysis. This included our only eligible investigation of CZP. Results from those 

analyses are presented in Appendix H. Estimates for the treatment comparisons were very similar 

to estimates from our main analyses, which had excluded those studies.  
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Figure 7. Network diagram for network meta-analysis: Remission according to Disease Activity 
Score 

 
MTX = methotrexate; N = number of patients. 
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Figure 8. Forest plots for network meta-analysis: Remission according to Disease Activity Score 

 
95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; vs. = versus. 
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Table 7. Disease activity, response, and radiographic progression 

Study, Year,  
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison 
(Dose) 

Results 

Corticosteroids vs. csDMARDs 

CAMERA-II, 
201243 

 
Medium 

RCT 
N=239 
2 yrs 

PRED (10 mg/day) 
+ MTX (10 mg/wk) 
vs. MTX (10 mg/wk) 

No significant differences in DAS28, ACR20, ACR50, or 
remission. Higher ACR70 response at 2 yrs (38% vs. 19%, 
mean difference 18.3%; p=0.002) 
 
No significant differences in median total SHS scores. Median 
erosive SHS joint damage less in the MTX + PRED vs. MTX (0 
[IQR 0 to 0] vs. 0 [IQR 0 to 2]; p=0.022) 

CARDERA, 
200741 

 
Medium 
 

RCT 
N=467 
2 yrs 

PNL (60 mg/day 
tapered over 34 
wks) + MTX (7.5-15 
mg/wk) vs. MTX  

No difference in mean change disease activity  
(-1.37 vs. -1.42, p=NR) 
 
DAS28 <2.6 remission (20.0% vs. 17.9%; p=NR) at 2 yrs 
 
Lower Larsen score mean change for MTX + PNL vs. MTX 
(4.70 vs. 7.41; p=0.008) 

Todoerti et 
al., 201047 

 
Medium 

RCT, open label 
N=210  
2 yrs 

PRED (12.5 mg/day 
x 1-2 wks than 6.25 
mg/day) + MTX (10 
mg-20 mg/wk) vs. 
MTX (10 mg-20 
mg/wk) 

Higher DAS <1.6 remission (76.7% vs. 33.3%; p=0.01) at 18 
months 

Montecucco 
et al., 201245 

 
Medium 

RCT, open label 
N=220 
12 months 

PRED (12.5 mg/day 
for 2 wks then taper 
to 6.25 mg/day) 
+MTX (10-25 
mg/wk) vs. MTX 
(10-25 mg/wk) 

No difference in proportion with low disease activity (80.2% in 
PRED + MTX vs. 75.5%, p=0.44) 
 
Higher DAS <2.6 Remission (44.8% vs. 27.8%; p=0.02) at 12 
months 

CareRA 
2015,44 
2015,48 
201749 

 
Medium 

RCT, open label 
N=379 
2 yrs 

High-risk patients: 
MTX (15 mg/wk) + 
SSZ (2 g/day) + 
PRED (60 mg/day 
tapered to 7.5 
mg/day) vs. MTX + 
PRED (30 mg 
tapered to 5 
mg/day) vs. MTX + 
LEF (10 mg/day) + 
PRED (30 mg 
tapered to 5 
mg/day) vs.  
Low-risk patients: 
MTX 15 mg/wk vs. 
MTX + PRED (30 
mg tapered to 5 
mg/day) 

No differences in DAS28 change (2.5, 2.3, 2.3, 2.1, 2.1; p=NS) 
at 52 weeks 
 
No differences in mean SHS change (0.3, 0.4, 0.3, 0.3, 0.3; 
p=NS) at 52 weeks 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison 
(dose) 

Results 

BARFOT 
2005,36 
2014,134 
2016,135 
2014136 

 
Medium  
High for 4-yr 
outcomes 

RCT, open 
label 
N=259 
2 yrs (4-yr 
followup) 

PNL 7.5 mg/day + 
DMARD (SSZ 2 
g/day or MTX 10 
mg/wk) vs. 
DMARD (SSZ 2 
g/day or MTX 10 
mg/wk) 

Lower mean DAS28 score in PNL + DMARD vs. DMARD (2.7 
vs. 3.2; p=0.005) and higher DAS28 <2.6 remission (55.5% vs. 
32.8%; p=0.0005) at 2 yrs 
 
Less change in mTSS at 2 yrs (1.8 vs. 3.5; p=0.019) 

High-Dose Corticosteroids 

IDEA, 201446 

 
Medium 

RCT 
N=112 
26 wks (50-wk 
open label) 

IFX (3 mg/kg at 
wks 0, 2, 6, 14, 22) 
+ MTX (10 to 20 
mg/wk) vs. 
methylprednisolone 
(250 mg single 
dose) + MTX 

No differences in ACR50 response (54% vs. 55.1%; p=NR) at 26 
wks or wk 78 (64.3% vs. 63.4%; p=NR) 
 
No difference in remission (DAS) at 78 wks (48% vs. 50%, 
p=0.792) 
No differences in SHS score (0.83 vs. 1.52; p=0.291) at 26 wks 
or wk 78 (1.69 vs. 3.19; p=0.253)  

csDMARD Monotherapy vs. csDMARD Monotherapy 

BARFOT #1, 
200367 

 
High 

RCT 
N=245 
2 yrs 

PRED (7.5-15 
mg/day for 1-3 
months) + MTX (5-
15 mg/wk) vs. SSZ 
(2-3 g/day) + 
PRED (up to 10 
mg/day) 

No differences in DAS28 <2.6 remission at 2 yrs (29% vs. 19%; 
p=0.095) 
No differences in Larsen score mean change at 2 yrs (6.2 vs. 
4.1; p=0.298) 

NOR-
DMARD, 
201264  

 
High 

Observational 
N=1102 
3 yrs 

SSZ (2 g/day) vs. 
MTX (10 mg-15 
mg/wk) 

No difference in mean DAS28 change for SSZ vs. MTX at 6 
months after adjustment for baseline characteristics 
(-1.04 vs. -1.52; p=0.71) 

csDMARD Combination Therapy vs. csDMARD Monotherapy  

Dougados et 
al., 199959, 60a 

 

Medium 

RCT 
N=209  
1 yr (5-yr 
followup) 

SSZ (2-3 g/day) + 
MTX (7.5 to 15 
mg/wk) vs. SSZ vs. 
MTX 

Significantly decreased change in DAS for SSZ + MTX, 
compared with SSZ or MTX only (-1.26 vs. -1.15 vs. -0.87; 
p=0.019) at 1 yr; No significant difference in ACR20 responses; 
p=NR 
No significant changes in DAS at 5 yrs (p=0.9)  
 
No significant difference in mTSS change (3.46, 4.64, 4.50; 
p=NS) at 1 yr or at 5 yrs (p=0.7) 

Haagsma et 
al., 199758a 

 

Medium 

RCT 
N=105 
1 yr 

SSZ (1-3 g/day) vs. 
MTX (7.5-15 
mg/wk) vs. MTX + 
SSZ 

No significant differences in DAS over 1 yr (-1.6, -1.7, -1.9; 
p=NS, NR) 

Nijmegen 
Inception, 
200955 

 
Medium (6 
months) 
High (12 
months) 

Observational 
N=230 
1 yr 

For SSZ failures: 
Switch from SSZ to 
MTX (7.5 mg-30 
mg/wk) vs. MTX 
and continue SSZ 
(750-3,000 
mg/day) 

No significant differences in DAS28 change after 52 wks 
between groups (p=0.153) 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison 
(dose) 

Results 

COBRA, 
1997,51 
2002,50 
2009137 

 
Medium 
High for 11 yr 
outcomes 

RCT 
N=155 
5 yrs 

PNL (60 mg 
tapered over 28 
wks) + MTX (7.5 
mg/wk stopped 
after 40 wks) + 
SSZ (2,000 
mg/day) vs. SSZ 

No difference in DAS28 mean change after 5 yrs (-0.02, -0.13; 
p=0.265) 
 
Lower mean change in Sharp score per yr for PNL + MTX + SSZ 
vs. SSZ (5.6 vs. 8.8; p=0.033) 

COBRA-
Light, 201468, 
201463 

 
Medium 

RCT, open label 
N=164 
1 yr 

PNL (60 mg 
tapered to 7.5 
mg/day) + MTX 
(7.5 mg/wk) + SSZ 
(2,000 mg/day) vs. 
PNL (30 mg 
tapered to 7.5 
mg/day), MTX (25 
mg/wk), ETN 

No difference in DAS mean changes over 1 yr (1.70, 1.88; 
p=0.15) 
 
No significant differences in remission 
 
No significant differences in mean change Sharp score (0.49 vs. 
0.59, p=0.42) 

FIN-RACO, 
1999,53 
2010,138 
2013,139 
2004,52 
2004,54 
2010140 

 
Medium 

RCT, open label 
N=199 
2 yrs (5-yr 
followup) 

MTX (7.5-10 
mg/wk) + HCQ 
(300 mg/day) + 
SSZ (2 g/day) + 
PNL (5-10 mg/day) 
vs. DMARD (SSZ 
could be changed 
to MTX if AE or 
lack of response)  

Remission (defined by ACR preliminary criteria) higher in 
combination group (37.1% vs. 18.4%; p=0.003) at 2 yrs; ACR50 
higher in combination group (71.1% vs. 58.1%; p=0.058); No 
difference in 5-yr remission, 28% vs. 22%; p=NS 
 
Lower Larsen score in combination group at 2 yrs (4 vs. 12; 
p=0.002) 

tREACH, 
2013,66 
2014,122 
2016141 

 
Medium 

RCT, open label 
N=515 
1 yr 

MTX (25 mg/wk) 
+SSZ (2 g/day) + 
HCQ (400 mg/day) 
+ GCs 
intramuscularly vs. 
MTX + SSZ + HCQ 
+ GC oral taper (15 
mg/day tapers off 
at 10 wks) vs. MTX 
+ GC oral taper 

No difference in DAS mean change at 1 yr  
(-1.83) (SD -1.03) vs. -1.75 (SD -1.14) vs. -1.69 (SD -1.27); 
p=NR 
 
No difference in change in mTSS at 1 yr 

TNF Biologic + csDMARD vs. TNF Biologic 

PREMIER, 
2006,56 
2008,57 
2010,142 
2010,143 
2012,144 
2013,145 
2014,123 
2015146 a 

 

Medium 

RCT 
N=799 
2 yrs 
Aggressive RA 

ADA (40 mg biwkly) 
+ MTX (20 mg/wk) 
vs. ADA vs. MTX 

Higher ACR50 at 2 yrs in ADA + MTX vs. monotherapies (59%, 
37%, 43%; p<0.001) 
 
Higher DAS28 <2.6 remission at 2 yrs in ADA + MTX vs. 
monotherapies (49%, 25%, 25%; p<0.001) 
 
Lower modified Sharp score at 2 yrs in ADA + MTX vs. 
monotherapies (1.9, 5.5, 10.4; p< 0.001) 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison (dose) Results 

Non-TNF Biologic + csDMARD vs. Non-TNF Biologic or csDMARD 

FUNCTION, 
201662a 

 

Medium 

RCT 
N=1,162 
1 yr 
Aggressive RA 

TCZ (4 mg/kg 
monthly) + MTX (20 
mg/wk) vs.  
TCZ (8 mg/kg 
monthly) + MTX vs.  
TCZ vs. MTX 

Higher ACR response rates (20/50/70) for TCZ + MTX vs. MTX 
(figure only, p<0.014) 
 
Higher remission at 1 yr for TCZ 8 mg + MTX (34%, 49%, 
39.4%, 19.5%; p<0.0001) 
 
Lowest modified Sharp score change for TCZ 8 mg + MTX 
(0.42, 0.08, 0.26, 1.14; p=0.0001) 

U-Act-Early, 
201665 a 

 

Medium 

RCT 
N=317 
2 yr 

TCZ (8 mg/kg 
monthly) + MTX 10-
30 mg/wk) vs. TCZ 
vs.  
MTX 

No significant differences in median DAS change (3.3, 3.3, 3.2; 
p=0.66) 
 
Higher DAS remissions with TCZ + MTX (86%) and TCZ (88%) 
arms than MTX (77%), p=0.036, p=0.06) 
 
Lower SHS mean change from baseline with TCZ + MTX (1.18, 
1.45, 1.53; p=NR) 

csDMARDs vs. tsDMARDs 

Conaghan et 
al., 201661 

 
Medium 

RCT 
N=108  
1 yr 

TOF (20 mg/day) + 
MTX (10-20 mg/wk) 
vs. TOF vs. MTX 

Higher DAS28-4 ESR <3.2 in TOF + MTX vs. monotherapies 
(58.8%, 30.6%, 18.9%; p<0.001) 
 
Higher ACR50 response in TOF + MTX (65.7%, 50%, 35.1%; 
p<0.01) 
 
Higher DAS28-4 ESR <2.6 remission in TOF + MTX (35.3%, 
19.4%, 13.5%, p<0.05) 
 
Small change in modified SHS for TOF (-0.15) compared with 
TOF + MTX (0.85) and MTX (0.71), p<0.05 

TNF Biologics 
TNF Biologic vs. csDMARD 

HIT HARD, 
201338a 

 

Medium 
(DAS, ACR) 
 
High (SHS) 

RCT, open label 
N=172 
48 wks 

ADA (40 mg biwkly x 
24 wks) + MTX (15 
mg/wk) vs. MTX 

No significant differences in DAS (3.2 vs. 3.4; p=0.41) or 
ACR50 response (52.6% vs. 51.4%; p=0.88) 
 
No significant differences in DAS remission (42.4% vs. 36.8%, 
p=0.47) 
 
Less radiographic change for ADA + MTX (SHS/van der Heijde: 
2.6 vs. 6.4, p=0.03) 

HOPEFUL 1, 
201485, 124 

 
Medium 

RCT 
N=334 
24 wks (plus 6-
month open label 
in one arm) 

ADA (40 mg biwkly) 
+ MTX (6-8 mg/wk) 
vs. MTX 

Higher ACR50 with ADA + MTX vs. MTX (64.3% vs. 38.7%, 
p=NR) 
 
Higher DAS28 <2.6 remission with ADA + MTX vs. MTX after 
26 wks (31% vs. 14.7%; p<0.001) 
 
Less radiographic change at 26 wks with ADA + MTX vs. MTX 
(mean change mTSS 1.5 vs. 2.4; p<0.001) 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison (dose) Results 

OPERA, 
201786, 125-128 

 
Medium 

RCT, open label 
after yr 1 
N=180 
2 yrs 

ADA (40 mg biwkly) + 
MTX (7.5-20 mg/wk) vs. 
MTX 

Higher ACR50 response at 1 yr with ADA + MTX (80% vs. 
63%, p=0.020) No differences in ACR50 response at 2 yrs 
after ADA withdrawal at 12 mo (74% vs. 69%; p=0.55)  
 
Higher DAS28 CRP <2.6 remission with ADA + MTX at 1 
yr (74% vs. 49%, p=0.0008). No difference in remission at 
2 yrs (66% vs. 69%; p=0.79) 
 
Lower radiographic progression at 1 yr with ADA + MTX 
(median TSS change 0.27 vs. 1.64, p=0.008). No 
differences in median TSS change at 2 yrs (1.05 vs. 2.63; 
p=0.12) 

OPTIMA, 
2013,87 
2014,129 
2016130 a 

 

Low 

RCT, open label 
after 26 wks 
N=1,032 
78 wks 

ADA (40 mg biwkly) + 
MTX (7.5-20 mg/wk) vs. 
MTX 

Higher ACR50 at 26 wks for ADA + MTX vs. MTX (52% vs. 
34%; p<0.001) 
 
Higher DAS <2.6 remission in ADA + MTX vs. MTX (34% 
vs. 17%, p<0.001) 
 
Lower SHS mean change for ADA + MTX vs. MTX (0.15 
vs. 0.96; p<0.001) 

PROWD, 
2008,39 
2016130 

 
Medium (16 
wks)  
High (56 wks) 

RCT 
N=148 
56 wks 

ADA (40 mg biwkly) + 
MTX (7.5-20 mg/wk) vs. 
MTX 

No differences in disease activity (ACR50, 56% vs. 45.2%, 
p=0.189) 
 
No differences in remission at 56 wks (DAS28 < 2.6, 48% 
vs. 36.1%, p=0.145) 

C-OPERA, 
201640 a 

 

Medium (24 
wks)  
High (52 wks) 

RCT 
N=316 
2 yrs 
Aggressive RA 

CZP (400 mg biwkly x 4 
wks, then 200 mg biwkly) 
+ MTX (8-12 mg/wk) vs. 
MTX 

Higher DAS28 ESR remission at 24 wks for CZP + MTX 
vs. MTX (52.8% vs. 30.6%; p<0.001) 
 
Lower radiographic mTSS mean change at 24 wks for CZP 
+ MTX vs. MTX (0.26 vs. 0.86; p=0.003) 

COMET, 
200873-75, 131-

133 a 

 

Medium  

RCT 
N=542  
2 yrs 

ETN (50 mg/wk) + MTX 
(7.5 mg/wk) vs. MTX 

Higher ACR50 response for ETN + MTX vs. MTX at 52 
wks (70.7% vs. 49%; p<0.001) 
 
Improved DAS <1.6 remission for ETN + MTX vs. MTX 
(51.3% vs. 27.8%, p<0.001) 
 
Lower mTSS change for ETN + MTX vs. MTX (0.27, 2.44, 
p=NR) 

Enbrel ERA, 
200076-79 a 

 

Medium 

RCT 
N=632 
1 yr (1-yr open 
label extension) 
Aggressive RA 

ETN (25 mg twice wkly) 
vs. MTX (20 mg/wk)  

Higher ACR20 response for ETN than MTX (72% vs. 
59%; p=0.005) at yr 2  
 
Lower mTSS mean change for ETN than MTX at yr 2 (1.3 
vs. 3.2; p=0.001) 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison (dose) Results 

ASPIRE, 
200470-72 a 

 

Medium 

RCT 
N=1,049 
54 wks 

IFX (3 mg/kg/8 wks) + 
MTX (20 mg/wk) vs. IFX 
(6 mg/kg/8 wks) + MTX 
vs. MTX 

Higher ACR50 response in both IFX + MTX groups vs. 
MTX (45.6% vs. 50.4% vs. 32.1%; p<0.001)  
 
Higher remission (DAS28-ESR <2.6) for IFX + MTX vs. 
MTX (21.3% vs. 12.3%, p<0.001) 
 
Lower modified Sharp/van der Heijde score changes in 
both IFX + MTX groups vs. MTX (0.4, 0.5, 3.7; p<0.001) 

Quinn et al., 
200569 a 

 

Medium 
 

RCT 
N=20 
2 yrs (8-yr 
followup) 
Aggressive RA 

IFX 3 mg/kg 0, 2, 6, and 
every 8 wks) + MTX (7.5-
25 mg/wk) vs. MTX (7.5-
25 mg/wk)  

No differences in ACR50 response (70% vs. 50%; p=NS) 
at 2 yrs 
 
Higher remission for IFX + MTX vs. MTX (70% vs. 20%, 
p<0.05) 
 
No significant change in SHS scores at 24 months (mean 
change TSS 10 vs. 12; P =NS 

TNF Biologic vs. csDMARD Combination Therapy 

IMPROVED, 
201382, 89 

 
High 

RCT 
N=161 
2 yrs 

ADA (40 mg biwkly) + 
MTX (25 mg/wk) vs. MTX 
+ PRED (7.5 mg/day) + 
HCQ (400 mg/day) + SSZ 
(2 g/day)  

No significant differences in DAS or DAS <1.6 remission 
at 2 yrs 
 
No significant differences in van der Heijde-modified 
Sharp score progression (6.4% vs. 10.8%; p=0.31) 

SWEFOT, 
201380, 90-95 

 
Medium 

RCT, open label 
N=258 
1 yr 

IFX (3 mg/kg at 0,2,6 
weeks then biwkly) + MTX 
(20 mg/wk) vs. MTX + 
SSZ (2 g/day) + HCQ 
(400 mg/day)  

Increased ACR50 response at 1 yr for IFX + MTX vs. 
MTX+SSZ + HCQ (25% vs. 14.6%; p=0.0424) 

NEO-
RACO88, 96, 97 

 
Low 

RCT 
N=99 
2 yrs 

IFX (3 mg/kg) + FIN-
RACo (MTX [25 mg/wk] + 
SSZ [2 g(2g/day] + HCQ 
[35 mg/kg/wk] + PRED 
[7.5 mg/day]) for 26 wks 
vs. FIN-RACo 

No differences in ACR50 or ACR70 responses or 
remission 
 
No differences in SHS scores 

TNF Biologics 
Non-TNF Biologic vs. csDMARD Monotherapy 

AGREE, 
200937, 98-100 a 

 

Low 

RCT 
N=509 
2 yrs 
Aggressive RA 

ABA (10 mg/kg) + MTX 
(7.5 mg/wk) vs. MTX 

Reduced DAS28 activity for ABA + MTX vs. MTX at 1 yr 
(-3.22 vs. -2.49; p<0.001) 
 
Significantly higher ACR50 response rates for ABA + 
MTX vs. MTX at 1 yr (57.43 vs. 42.3%; p<0.001) 
 
Higher remission rates for ABA + MTX than MTX (41.4% 
vs. 23.3%; p<0.001) 
 
Less mean radiographic changes by Genant modified 
Sharp score (0.63 vs. 1.06; p=0.040) 

AVERT, 
201581 a 

 

Medium 

RCT 
N=351 
2 yrs 
Aggressive RA 

ABA (125 mg/wk) + MTX 
(7.5-15 mg/wk) vs. ABA 
vs. MTX  

DAS28 <2.6 remission highest in ABA + MTX at 1 yr 
(60.9%, 42.5%, 45.2%; p=0.010 for ABA + MTX vs. MTX) 
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Table 7. Disease activity, response, and radiographic progression (continued) 

Study, Year, 
Risk of Bias 
Rating 

Study Design  
N 
Duration 

Comparison (dose) Results 

IMAGE, 
201284, 101, 102 

 
Low 

RCT 
N=755 
2 yrs 
Aggressive RA 

RIT (1 g days 1 and 15) 
vs. MTX (7.5-30 mg/wk) + 
RIT vs. MTX 

Improved low disease activity (DAS28) in RIT and RIT + 
MTX vs. MTX at 2 yrs (48%, 45%, 25%; p<0.001) 
 
Higher remission (DAS <2.6) in RIT and RIT + MTX vs. 
MTX (32%, 34%, 13%; p<0.0010) 
 
Less radiographic change in RIT and RIT + MTX vs. MTX 
by Genant-modified Sharp (0.41, 0.76, 1.95; p<0.0001 
and p=0.0042 

TNF vs. Non-TNF 

ORBIT, 
201683 

 
High 

RCT 
N=329 
1 yr 

RIT (1g days 1 and 15 
and after 26 if persistent 
disease activity) vs. ADA 
(40 mg biwkly) or ETN 50 
mg/wk)  

No significant differences in DAS28 ESR at 1 yr (-2.6 vs.-
2.4; p=0.24) 

Combination and Therapy Strategies 

BeSt, 2005104-

108, 114-121 

 
Low 
 
Medium for 
10 yr 
outcomes 

RCT 
N=508 
12 months (4 
yrs) 

DAS-driven treatment; 1: 
sequential monotherapy 
starting with MTX (15 
mg/wk) vs.  
2: stepped up-
combination therapy 
(MTX, then SSZ, then 
HCQ, then PRED)  
vs.  
3: combination with 
tapered high-dose PRED 
(60 mg/d to 7.5 mg/day)  
vs.  
4: combination (MTX 25-
30 mg/wk) with IFX (3 
mg/kg every 8 wks, per 
DAS, could be titrated to 
10 mg/kg) 

DAS <2.4: 53%, 64%,71%,74%; p=0.004 for 1 vs. 3; 
p=0.001 for 1 vs.4; p=NS for other comparisons 
 
Shorter time to DAS <2.4 for initial combination therapy 
groups (groups 3 and 4) than monotherapy groups 
(groups 1 and 2) (median months; 3, 3, 9, 9; p<0.001) 
 
Similar remission among groups at 4 yrs (DAS <1.6; 50%, 
41%, 38%, 42%; p=0.40) 
 
In yr 4, less joint damage in groups 3 and 4 (median 
modified Sharp/van der Heijde score  
Change): 5.0, 5.5, 3.0, 2.5; p<0.01 for 1 and 2 vs. 4) 

TEAR, 
2012110, 113 

 
High 

RCT 
N=755 
2 yr 

1: immediate MTX plus 
ETN 
2: immediate MTX plus 
SSZ plus HCQ 
3: step up MTX to combo 
(MTX plus ETN)  
4: step up MTX to combo 
(MTX plus SSZ plus 
HCQ) 

At wk 24, the two immediate groups had great reduction 
in DAS28-ESR compared with step-up groups (3.6 vs. 
4.2; p<0.0001). No significant differences in disease 
activity at 2 yrs. 
 
No significant differences overall in modified SHS 
radiographic scores between immediate therapy and 
step-up groups, p<0.74); group in MTX plus ETN had 
smaller increase in sharp scores compared with triple 
therapy are (0.64 vs. 1.69; p=0.047) 

a Included in network meta-analysis. 

ABA = abatacept; ACR20/50/70 = American College of Rheumatology 20% , 50% and 70% improvement; ADA = adalimumab; 

AE = adverse event; biwkly = biweekly; CZP = certolizumab pegol; DAS = Disease Activity Score (based on 44 joints); DAS28-

ESR = Disease Activity Score 28 using erythrocyte sedimentation rate; DMARD = disease-modifying antirheumatic drug; ETN = 

etanercept; g = grams; GC = glucocorticoid; GOL = golimumab; HCQ = hydroxychloroquine; IFX = infliximab; IQR = 

interquartile range; kg = kilogram; LEF = leflunomide; mg = milligrams; mTSS = modified Total Sharp/van der Heijde score; 

MTX = methotrexate; N = number; NR = not reported; NS = not significant; PNL = ; PRED = prednisone; RA = rheumatoid 

arthritis; RCT = randomized controlled trial; RIT = rituximab; DS = standard deviation; SHS = Sharp/van der Heijde Score; SSZ 

= sulfasalazine; vs. = versus; wk = week; yr = year. 
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KQ 2: For patients with early RA, do drug therapies differ in 
their ability to improve patient-reported symptoms, 
functional capacity, or quality of life? 

To address this KQ, we had a total of 35 studies (34 RCTs and 1 observational study). 

Details of individual studies are documented in the Evidence Tables in Appendix C; some 

information about the specific investigations that had also addressed KQ 1 and their details can 

be found in the “Characteristics of Included Studies” section above. Table 8, which appears at 

the end of this KQ, presents data on all these investigations for the three main outcomes of 

concern for KQ 2: patient-reported symptoms, functional capacity (sometimes denoted function 

or physical function), and quality of life (typically health-related quality of life, or HRQOL). 

Functional capacity was the most commonly measured outcome; HRQOL was sometimes 

assessed. Patient-reported symptoms were only rarely reported. 

Key Points 

 Corticosteroids plus csDMARDs versus csDMARD monotherapy did not differ 

significantly in effects on functional capacity (low SOE). Evidence is insufficient to 

determine whether the groups differed in effects on HRQOL. 

 Combinations of TNF biologics plus MTX produced statistically significantly greater 

improvements in functional capacity than MTX alone. This finding applied to the 

following TNF biologics: ADA (moderate SOE) and IFX (moderate SOE). Evidence is 

insufficient to determine the impact on HRQOL of adding TNF biologics to MTX 

therapy. 

 TNF biologics plus MTX versus combinations of csDMARDs (triple therapies—MTX, 

SSZ, HCQ) did not differ significantly in impact on functional capacity (low SOE). 

 Evidence was insufficient to determine any differences between one biologic and another 

biologic for either the functional capacity or the HRQOL outcomes. 

 Combination strategies using multiple csDMARDs or csDMARD plus TNF biologics 

compared with sequential or step-up therapies did not differ significantly in terms of 

functional capacity (low SOE). Evidence is insufficient to determine the impact of these 

strategies on HRQOL.  

Detailed Synthesis 

Corticosteroids 

Corticosteroids Versus csDMARDs  
Corticosteroids plus csDMARDs versus csDMARD monotherapy did not differ significantly 

in effects on functional capacity (low SOE). Evidence is insufficient to determine whether the 

groups differed on HRQOL. Four RCTs compared a combination of a corticosteroid plus a 

csDMARD with csDMARD only; they examined functional capacity or quality-of-life outcomes 

(or both) (Table 8).36, 41, 43, 44 Two studies examined adding PNL to MTX,41, 43 two studies added 

PNL to SSZ,36, 44 and one study added PNL to leflunomide (LEF).44  

The duration and dose of PNL varied among studies. Doses ranged from 10 mg per week to 

taper schedules starting at 60 mg per week. Overall, improvements in functional capacity were 
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mixed. Three studies demonstrated significant improvement36, 41, 43 and one showed no 

difference.44  

In the CAMERA-II trial,43 functional capacity as measured by HAQ mean difference 

improved significantly more at 2 years in the PNL plus MTX group than in the MTX group 

(HAQ mean difference (95% CI): -0.18 (-0.34 to -0.02) (p=0.027). Similar statistically 

significant differences were found at 3, 6, 12, and 18 months. In the BARFOT #2 trial,36 physical 

function as measured by mean decrease in HAQ improved significantly more from baseline in 

the PNL plus csDMARD group than in the csDMARD group at 3, 6, 12, 18 months, and 2 years 

(p=0.003); the difference was still present in the followup at 4 years (p=0.034). In the 

CARDERA trial,41 at 2 years, functional capacity improved significantly more in the PNL plus 

MTX group than in the MTX group (HAQ mean change -0.39 [0.07] vs. -0.25 [0.06] p=0.02, 

respectively). In the CareRA trial,44 functional capacity did not differ among the groups at 16 

weeks and 54 weeks as measured by clinically meaningful change in HAQ.  

One RCT41 evaluated HRQOL outcomes. The investigators found no significant differences 

between PNL plus MTX and MTX in either the physical or the mental subscale of the 36-Item 

Short-Form Health Survey (SF-36) or the EuroQoL standardized instrument (EQ-5D) (p=0.22).  

High-Dose Corticosteroids  
One RCT compared the combination of a single high dose (250 mg) of methylprednisolone 

intravenous (i.v.) plus MTX and IFX plus MTX over a 26-week period with a 50-week open-

label extension.46 Groups did not differ in functional capacity at 26 and 78 weeks (mean change 

in HAQ-Disability Index [DI] at 78 weeks was -0.85 (standard deviation [SD] 0.60) vs. -0.79 

[0.54], p=0.826). 

csDMARDs  

csDMARDs Versus csDMARDs  

csDMARD Monotherapy Versus csDMARD Monotherapy  
One RCT compared MTX plus PRED with SSZ plus PRED. Functional capacity did not 

differ at 2 years between groups (HAQ mean change from baseline -0.35 [SD, 0.61] vs. -0.38 

[SD, 0.55, p=0.752]).67  

One observational study compared SSZ with MTX monotherapy. At 6 months, functional 

capacity improved significantly in the MTX group compared with the SSZ group (HAQ mean 

modified change from baseline [SD] 10.26 [0.48] vs. -0.13 [0.45]; p=0.002).64 However, this 

difference was not significant after adjusting for propensity score quintile and physician global 

visual analogue scale (VAS). HRQOL outcomes did not differ between groups as measured by 

mean change from baseline values on the SF-36 physical and mental component subscales. Of 

note, both the trial and study used MTX dosing that is lower than typically recommended as 

efficacious (5 mg to 15 mg weekly).  

csDMARD Combination Therapy Versus csDMARD Monotherapy  
Six RCTs compared combination csDMARD therapy with csDMARD monotherapy. Four 

trials examined the combination SSZ plus MTX versus csDMARD monotherapy (MTX or 

SSZ).51, 58, 60, 63 Two other trials examined the combination of MTX plus SSZ plus HCQ against 

csDMARD monotherapy with different PRED doses.53, 66 Trial durations ranged from 1 to 5 

years. Doses of MTX were variable, ranging from 7.5 mg weekly to 25 mg weekly.  
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All six trials found no difference in functional capacity between the combination csDMARD 

group and the csDMARD monotherapy at 1 to 5 years.51, 53, 58, 60, 63, 66 One trial found significant 

improvement in functional capacity at 28 weeks, measured as a mean change in HAQ (-1.1 [SD 

0.8] vs. -0.6 [SD 0.6], p<0.0001), this difference was not sustained at either 52 weeks or 5 

years.51 In the FIN-RACo study,53 patients treated with MTX plus SSZ plus HCQ plus PNL had 

significantly less work disability at 2 years than patients receiving csDMARD monotherapy 

(MTX or SSZ) (median work disability per patient-observation years, in days, was 12.4 vs. 32.2, 

p=0.008). 

csDMARDs Versus Biologics  

TNF Biologic  
The PREMIER study (N=799) examined the combination of ADA + MTX compared with 

either ADA alone or MTX alone in patients with early aggressive RA.56 At 1 year, the ADA + 

MTX group achieved significantly greater improvement in functional capacity than both the 

ADA (p=0.0002) and MTX groups (p=0.0003) (HAQ-DI mean change [SD] -1.1 [0.6], -0.8 

[0.7], -0.8 [0.7], respectively).  

At 2 years, several outcomes appeared to favor the combination groups. The ADA + MTX 

group had more improvement in functional capacity than the MTX group (HAQ-DI mean change 

[SD] -1.0 [0.7] vs. -0.9 [0.6] p<0.05). Additionally, significantly more patients in the ADA + 

MTX group had a HAQ-DI score of 0 than did those in either monotherapy group (33% vs. 19% 

vs. 19%, p< 0.001). The ADA + MTX group had a greater improvement in quality-of-life 

outcomes than the MTX group based on the physical subscale of the SF-36 (PCS) but not the 

mental subscale (MCS); the ADA-only group had statistically higher improvements than the 

MTX-only group based on the SF-36 MCS (p=0.0148). Finally, compared with patients in the 

MTX-only group, patients in the ADA plus MTX group had more gained employment (57.6 of 

210 vs. 47.6 of 210) and fewer missed work days (mean 17.4 for 130 employed vs. 36.9 for 110 

employed). 

Non-TNF Biologic  
Two RCTs compared the combination of TCZ plus MTX with TCZ alone or MTX alone.62, 65 

Both trials demonstrated greater functional capacity in the combination TCZ (8 mg/kg) and 

MTX group than in the TCZ-alone or MTX-alone groups.  

In the FUNCTION trial,62 the TCZ (8 mg/kg) plus MTX group achieved a statistically 

greater improvement in functional capacity than the MTX group (mean change from baseline 

HAQ-DI -0.81 vs. -0.64 p=0.0024) at 52 weeks. A significantly greater improvement in SF-36 

PCS was seen in the TCZ (8 mg/kg) plus MTX group than in the MTX group at 24 weeks 

(p=0.0014) and at 52 weeks (p=0.0066). By contrast, functional capacity or HRQOL did not 

differ between the TCZ (4 mg/kg) plus MTX and MTX groups or between TCZ monotherapy 

and MTX monotherapy groups at either 24 or 52 weeks.  

The U-Act-Early trial used the Dutch HAQ to assess physical function.65 Significantly 

greater improvement in functional capacity was demonstrated at 24 weeks in the combination 

TCZ plus MTX group than in the TCZ-alone or the MTX-alone group at 24 weeks (p=0.0275). 

This difference was not found at 52 or 104 weeks.  
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csDMARDs Versus tsDMARDs  
One RCT examined the combination of TOF (20 mg/day) plus MTX (10-20 mg/week) 

against TOF alone or MTX alone in patients with early active RA. It found no significant 

difference across these groups n functional capacity improvement, as measured by HAQ-DI 

improvement from baseline >0.22, at 3, 6, or 12 months.61 

Biologics  

TNF Biologics  

TNF Biologic Versus csDMARD Monotherapy 
Ten RCTs examined whether adding a TNF biologic improved outcomes in csDMARD 

users. The TNF biologics included were ADA, CZP, ETN, and IFX. No eligible trial or study 

was found for GOL. All involved a csDMARD (typically MTX) as the comparison group. The 

time frames of these trials differed considerably. The TNF biologics plus MTX produced 

statistically significantly greater improvements in functional capacity than MTX alone. This 

finding applied to the following TNF biologics: ADA (moderate SOE) and IFX (moderate SOE). 

Evidence was insufficient to determine the impact on HRQOL of adding TNF biologics to MTX 

therapy. 

 All 10 trials suggested greater improvement in functional capacity with a combination TNF 

biologic and csDMARD than with csDMARD monotherapy.38-40, 69, 72, 75, 85-87, 124-130 One trial 

comparing a ETN with a MTX showed no difference in mean HAQ scores at 12 months but 

greater improvement in functional capacity at 24 months (open-label extension).79 The results of 

the trials reporting HRQOL outcomes were mixed. Several trials demonstrated improvement in 

SF-36 PCS scores;38, 72, 75, 86 none showed improvement in other measures.  

Adalimumab. Five RCTs compared ADA (40 mg biweekly) plus MTX (ranging from 8 to 20 

mg/week) with MTX monotherapy.38-40, 85-87, 124-130 The HIT HARD trial demonstrated 

significantly greater functional capacity in the ADA and MTX group than in the MTX group at 

24 weeks (HAQ-DI mean 0.49 vs. 0.72, p=0.0014).38 At 24 weeks, scores on the SF-36 PCS 

were significantly higher for higher scores in ADA plus MTX patients than MTX-only patients 

(44 vs. 39.8, p=0.0002) but patients in these two groups did not differ on the SF-36 MCS. At 48 

weeks, the trial detected no differences in functional capacity and HRQOL.  

In the HOPEFUL 1 trial,85 the ADA plus MTX group experienced a significantly larger 

improvement in physical function than the MTX group (decrease from baseline mean HAQ-DI 

score: 0.6±0.6 vs. 0.4±0.6; p<0.001); in addition, significantly more patients in the ADA plus 

MTX than in the MTX group achieved normal functionality (HAQ-DI score <0.5, 60% vs. 

36.8%, p=0.001) at 26 weeks.  

Similarly, at 1 year, the OPERA trial found a significantly greater improvement in functional 

capacity in ADA plus MTX patients than in MTX patients (HAQ, median change: -0.88 vs.  

-0.63, p=0.012).86 The improvement in the SF-12 PCS was significantly greater for the 

combination than the MTX-only patients (13.2 vs. 10.6, p=0.0150) but no differences in change 

in the SF-12 MCS or in the ED-5Q. At 2 years, the groups did not differ in physical function, 

quality of life, pain, or fatigue.  

The OPTIMA trial was a phase 4 multinational RCT comparing ADA plus MTX with MTX 

in early RA.87, 129, 130 At 26 weeks, it demonstrated significantly greater functional improvements 

in the ADA plus MTX group than in the. MTX group (HAQ-DI mean score 0.7 vs. 0.9, 

p<0.001); in addition, a significantly greater proportion of ADA plus MTX patients than MTX-
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only patients demonstrated normal function (40% vs. 28%, respectively; p<0.001). In post hoc 

analysis,130 the ADA plus MTX group had significant improvement in work-related outcomes at 

26 weeks compared with the outcomes in the MTX group (patients receiving ADA plus MTX 

showed significant changes in percentage points from baseline compared with patients receiving 

MTX in activity impairment, presenteeism, and overall work impairment [32.0 vs. 23.7, 24.6 vs. 

17.1, 27.3 vs. 18.3, respectively]). In patients who had achieved low disease activity at 26 weeks, 

the two therapy groups did not differ in physical functional score at 78 weeks.  

In the PROWD study, the primary outcome was to evaluate work disability in each group.39 

At week 16, fewer patients in the ADA plus MTX group than in the MTX group had job loss, 

(12 [16%] vs. 20 [27.3%], p=0.092). At 56 weeks, job loss was significantly lower with ADA 

plus MTX (14 of 75, 18.6%) than with MTX (29 of 73, 39.7%; p<0.005). At 56 weeks, the ADA 

plus MTX patients had significantly greater improvement in function from baseline than the 

MTX patients (change in HAQ -0.7 [SD 0.6] vs. -0.4 [SD 0.7], p=0.005). 

Certolizumab. One RCT examined the combination of CZP (either 400 mg biweekly for 4 

weeks or 200 mg biweekly for 4 weeks, then 200 mg biweekly) plus MTX with MTX only;40 it 

randomized 316 patients with early RA with poor prognostic factors (high anti-CCP antibody, 

positive RF or bony erosions). The CZP plus MTX group experienced a rapid and statistically 

significant (p<0.05) improvement in HAQ-DI response rate compared with the MTX group at all 

time points from 4 weeks to 52 weeks.  

Etanercept. Two RCTs compared ETN (25 mg twice weekly or 50 mg weekly) with MTX.75, 

79 The COMET trial73-75, 131-133 compared ETN plus MTX with MTX alone. It found a 

significantly greater improvement in functional capacity in the ETN plus MTX group than in the 

MTX group at 52 weeks (HAQ, mean change: -1.02 vs. -0.72, p<0.0001). Significantly more 

patients in the ETN plus MTX group than in the MTX group achieved normal function (HAQ-

D1<0.5) (55% vs. 39%, p=0.0004) at 52 weeks. They also had signficantly higher SF-36 PCS 

scores (13.7 vs. 10.7, p=0.003), but did not differ from the MTX group in the SF-36 MCS scores. 

In post hoc analysis, improvement in work-related outcomes was apparent; significantly fewer 

patients had to stop working (8.6% vs. 24% p=0.004) and fewer had problems with absenteeism 

(14.2 missed workdays vs. 31.9).  

In the Enbrel Early RA study, ETN 25 mg twice weekly was compared with MTX over 12 

months.79 Physical function did not differ between groups (~55% in each arm had at least a 0.5-

unit improvement in HAQ) at 12 months. In the open-label extension from 12 to 24 months, 

significantly more patients in the ETN group than in the MTX group achieved improvement in 

function (HAQ improvement >0.5 units: 37% vs. 55%, p<0.001). 

Infliximab. Two trials compared the combination of IFX plus MTX with MTX monotherapy.  

The ASPIRE trial (n=1,049) was a 54-week trial comparing IFX (3 mg/kg or 6 mg/kg) plus 

MTX with MTX monotherapy.71, 72 More patients in the IFX 3 mg/kg and 6 mg/kg + MTX 

groups than the MTX group had clinically significant improvements in HAQ scores from 

baseline to 54 weeks (percentage of patients with HAQ increase ≥0.22 units from baseline: 76%, 

75.5%, 65.2%, p<0.004). The average improvement in physical function from 30 to 54 weeks in 

was significantly greater in the IFX 6 mg/kg plus MTX and IFX 3 mg/kg plus MTX groups than 

in the MTX group (mean decreased in HAQ scores from baseline: 0.88, 0.80 vs. 0.68; p<0.001). 

At 54 weeks, HRQOL ratings (SF-36 PCS score) were significantly higher in both IFX plus 

MTX groups than in the MTX group (11.7, 13.2 vs. 10.1; p=0.003). Additionally, this study 

assessed work disability by patient-reported working capacity, or employability, at baseline and 

54 weeks. For this analysis, IFX 3 mg/kg and 6 mg/kg groups were combined. Employability 
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improved significantly in the IFX plus MTX group compared with those outcomes in the MTX 

group (employability odds ratio [OR], 2.4; p<0.001) and significantly fewer patients were 

unemployable (8% vs. 14%; p=0.05). By contrast, it found no differences in the change in 

employment rate between the IFX plus MTX group and the MTX group (0.5% vs. 1.3%; 

p>0.05). Of note, work-disability was a secondary outcome measure in the study.  

A smaller trial (n=20) also found a significant functional benefit (by HAQ) at 54 weeks 

favoring IFX (3 mg/kg at standard intervals) plus MTX over MTX (p<0.05). In the 8-year 

followup, physical function outcomes did not differ between groups (HAQ median IQR1 [0.1-

1.8] vs. 1.5 [1.2-2.1]; p=0.12). 

TNF Biologic Versus csDMARD Combination Therapy 
TNF biologics plus MTX versus combinations of csDMARDs (triple therapies—MTX, SSZ, 

HCQ) did not differ significantly in impact on functional capacity (low SOE). Three RCTs 

examined the impact of TNF biologics compared with csDMARD combination therapy. One 

trial evaluated ADA;82, 89 two trials evaluated IFX.80, 88, 90-97 Two trials82, 88, 89 reported functional 

capacity outcomes; they reported no significant difference in physical function between groups at 

all time points ranging from 4 months to 5 years. Two studies examined quality-of-life outcomes 

and found no significant differences between groups.82, 95 

Non-TNF Biologics  

Non-TNF Biologic Plus MTX Versus Either Non-TNF Biologic or MTX 
Abatacept. Two RCTs evaluated the combination of ABA plus MTX in comparison with 

MTX alone. The AGREE trial compared the ABA (10 mg/kg) plus MTX (7.5 mg/week) group 

with the MTX group over 2 years.37, 98-100 The first year was a double-blind trial; in year 2, 

patients in the ABA plus MTX group continued treatment and patients in the MTX-only group 

were started on ABA. At 1 year, the ABA plus MTX patients had significantly greater functional 

benefit than patients in the MTX group (HAQ-DI % change of >0.3 units from baseline: 71.9% 

vs. 62.1%; p=0.024). Significant improvements in quality-of-life outcomes occurred in the ABA 

plus MTX group compared with outcomes in the MTX group; these were assessed by mean 

(standard error [SE]) changes from baseline in the SF-36 MCS (8.15 [0.64] vs. 6.34 [0.64]; 

p=0.046) and the SF-36 PCS (11.68 [0.62] vs. 9.18 [0.63]; p=0.005).  

The multinational AVERT trial (n = 351) also compared the combination of ABA (125 

mg/week) plus MTX (7.5 mg/week) with ABA monotherapy or MTX monotherapy.81 This 

double-blind RCT compared treatments over 1 year; at year 2, patients with a DAS28-CRP <3.2 

were tapered off treatment. If patients had an RA flare by month 15, they were given ABA plus 

MTX. The percentage of patients in the ABA plus MTX group was higher than the percentages 

in the ABA group and the MTX group who had had HAQ-DI response at 12 months (65.5% vs. 

52.6% vs. 44%) and 18 months (21.8% vs. 16.4% vs. 10.3%), but these differences were not 

statistically significant. 

Rituximab. One RCT, the IMAGE trial84, 101, 102 (n=755), compared RIT (1 g on days 1 and 

15) plus MTX (7.5 mg-20 mg/week) combination therapy, RIT (500 mg on days 1 and 15) plus 

MTX (7.5 mg to 20 mg/week), and MTX monotherapy over 2 years. At week 52, functional 

capacity (measured by HAQ-DI decrease >0.22) improved more in the RIT 1 g (days 1 and 15) 

plus MTX and the RIT 500 mg (days 1 and 15) plus MTX groups than in the MTX-only group 

(HAQ response 88% and 87% vs. 77%; p<0.05). This difference remained for the RIT 1 g plus 

MTX group versus the MTX-only group at 104 weeks (p<0.05). The improvement in SF-36 PCS 
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scores in both RIT plus MTX groups was significantly greater than in the MTX monotherapy 

group (mean changes in PCS scores were 10.763 and 10.073 vs. 7.237, p <0.0001). The higher 

mean changes in SF-36 MCS were not significantly different (6.662 and 6.181 vs. 4.848).  

Biologic Head to Head: TNF Versus Non-TNF 
Evidence was insufficient to determine any differences between one biologic and another 

biologic for either the functional capacity or the HRQOL outcomes. One RCT compared TNF 

biologics with non-TNF biologics. The ORBIT trial, an open-label noninferiority RCT (n=329) 

over 1 year, compared the non-TNF RIT (1 g days 1 and 15) with TNF treatment (either ADA 

(40 mg biweekly) or ETN (50 mg/week)).83 Patients had had a prior inadequate response to at 

least two csDMARDs. Patients in the RIT group had a statistically greater improvement in 

physical function (HAQ mean [SD] change from baseline) than in the TNF group at 6 months 

(-0.44 [0.6] vs. -0.31 [0.6] p=0.0391) and 12 months (-0.49 [0.6] vs. -0.38 [0.5], p=0.0391). The 

EQ-5D and anxiety and depression measures did not differ at 6 months and 12 months. 

Combinations and Therapy Strategies  
Combination strategies using multiple csDMARDs or csDMARD plus TNF biologics 

compared with sequential or step-up therapies did not differ significantly in terms of functional 

capacity (low SOE). Evidence is insufficient to determine the impact of these strategies on 

HRQOL. Two RCTs evaluated combination strategies using corticosteroids plus oral DMARDs 

or TNF biologics. The results of these studies demonstrated that using combination therapy 

produced significantly more rapid improvement in functional capacity (difference in mean 

change in HAQ at 28 weeks -0.5; p<0.0001) and less work disability (median 12.4 days per 

patient-observation year vs. 32.3 days; p<0.008) than oral DMARD monotherapy.  

The BeST RCT examined four different treatment strategies over 12 months.104, 107 Patients 

treated with initial combination csDMARD therapy plus PRED (group 3) or initial combination 

therapy plus IFX (group 4) had more rapid improvement in functional ability than those treated 

with sequential csDMARD therapy (group 1) or with step-up combination therapy (group 2). 

Statistically significant improvements were reported for 3, 6, 9, and 12 months. By 2 years, all 

groups maintained their improvements but the groups themselves did not differ significantly. 

Improvements were also maintained at 4-, 5-, and 10-year followup. Patients in groups 3 and 4 

also had more rapid improvement in physical HRQOL, with greater improvements at 3 months 

and 6 months for groups 3 and 4 than for groups 1 and 2 on the SF-36 PCS (p<0.001). By years 1 

and 2, all groups had similar improvement in SF-36 PCS. Mental HRQOL measured by the SF-

36 MCS did not differ across groups.  

The TEAR study found no significant difference in functional ability at 48 or 102 weeks.110, 

113 The comparisons were four groups: immediate combination TNF biologic and csDMARD 

group (group 1); immediate combination csDMARD group (group 2); step-up from MTX to 

TNF biologic plus MTX (group 3); and step-up from MTX to combination csDMARD group 

(group 4).  
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Table 8. Results for patient-reported outcomes, functional status, and quality of life 

Study, Year 
 
Risk of Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison (Dose) 
Results (Patient-Reported Outcomes, Functioning, Quality of 
Life) 

Corticosteroids vs. csDMARDs 

CAMERA-II, 
201243 

 
Medium 

RCT 
N=239 
2 years 

PRED (10 mg/day) + 
MTX (10 mg/week) 
vs. MTX (10 
mg/week) 

Higher mean HAQ score in MTX vs. MTX + PRED at 2 years 
(0.7 [0.13] vs. 0.5 [0.13]), Mean difference (95% CI): -0.18 (-0.34 to 
-0.02) (p=0.027). Similar statistically significant differences were 
found at 3, 6, 12, and 18 months. 

CARDERA, 
200741, 147  

 
Medium 

RCT 
N=467 
2 years 

PNL (60 mg/day 
tapered over 34 
weeks) + MTX (7.5-
15 mg/week) vs. 
MTX  

At 2 years, there was a greater decrease in HAQ mean change in 
MTX + PNL vs. MTX (-0.39 (0.07) vs. -0.25 (0.06) vs. MTX p=0.02)  
Mean increase in SF-36 PCS was 5.8 (SE 1.0). No difference in the 
SF-36 PCS mean change between MTX and MTX + PNL (p=0.22). 
No difference in SF-36 MCS or EQ-5D between groups.  

CareRA, 
2015,44 
2015,48 
201749 

 
Medium 

RCT 
N=379 
2 years 

 There were no differences in functional capacity among the groups 
at 16 weeks and 54 weeks as measured by clinically meaningful 
change in HAQ change (G1 vs. G2 vs. G3 p=0.368; G4 vs. G5 
p=0.832). Fewer patients had a HAQ score of 0 in the MTX-TSU 
group (23.4%) than in the COBRA Slim group (51.2%) (p=0.006). 

BARFOT #2, 
2005,36 
2014,134 
2016,135 
2014136  

 
Medium (1,2, 
10 year 
outcomes) 
High (4 year 
outcomes) 

RCT 
N=259 
2 years  
 
4-year 
followup 

PNL 7.5 mg/day + 
DMARD (SSZ 2 
g/day or MTX 10 
mg/week)  
vs. DMARD (SSZ 2 
g/day  
or MTX 10 mg/week) 

Significant improvement in physical function as measured by mean 
decrease in HAQ from baseline between the PNL + csDMARD 
group compared with the csDMARD group at all time points 
including 3, 6, 12, 18 months and 2 years (p=0.003).  
Significant difference between groups still present at 4 years 
(p=0.034). Patients in remission at 2 years had significantly lower 
HAQ scores at both 2 and 4 years. 

High-dose corticosteroids 

IDEA, 
201446 

 
Medium 

RCT 
N=112 
26 weeks  
 
50-week 
open label 

IFX (3 mg/kg at 
weeks 0, 2, 6, 14 
,22) + MTX (10 to 
20 mg/week)  
vs. 
methylprednisolone 
(250 mg single 
dose) + MTX 

At 26 and 78 weeks, no difference in functional capacity (mean 
change in HAQ-DI, mean [SD]: IFX + MTX, -0.85 [0.60] vs. 
methylprednisolone + MTX: -0.79 [0.54], p=0.826) 

csDMARD Monotherapy vs. csDMARD Monotherapy 

BARFOT #1, 
200367 

 
High 

RCT 
N=245 
2 years 

PRED (7.5-15 
mg/day for 1-3 
months) + MTX (5-15 
mg/week)  
vs. SSZ (2-3g/day) + 
PRED (up to 10 
mg/day) 

At 2 years, no difference in function between groups (HAQ mean 
change from baseline (PRED + MTX, -0.35 [SD 0.61]; PRED + 
SSZ, -0.38 [SD 0.55, p=0.752]) 

NOR-
DMARD, 
201264 

 
High 

Obser-
vational 
N=1,102 
3 years 

SSZ (2 g/day)  
vs. MTX (10 mg-15 
mg/week) 

At 6 months, significant difference in function between SSZ group 
and MTX group (mean modified HAQ [0-3] change from baseline 
[SD] -0.13 [0.45] vs. -0.26 [0.48], p=0.002 from t-test). This 
difference was not significant after adjusting for propensity score 
quintile and physician global VAS (p=0.13). 
No difference in quality of life as measured by mean SF-36 PCS 
change from baseline, MCS change from baseline, and mean 
fatigue VAS change from baseline.  
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison (Dose) 
Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

csDMARD Combination Therapy vs. csDMARD Monotherapy 

Dougados 
et al., 
199959, 60 

 
Medium 

RCT 
N=209  
1 year (5-
year 
followup) 

SSZ (2-3g/day) + 
MTX (7.5 to 15 
mg/week) vs. SSZ 
vs. MTX 

At 1 year, no difference in HAQ change from baseline: -0.32 
(95% CI, -0.53 to -0.10) vs. -0.46 (95% CI, -0.68 to -0.25) vs. -
0.51 (95% CI, -0.76 to -0.26)) or 5 years (mean HAQ 0.6 vs. 0.6, 
p=0.9)  

Haagsma 
et al., 
199758 

 
Medium 

RCT 
N=105 
1 year 

SSZ (1-3 g/day) 
+ MTX (7.5-15 
mg/week)  
vs. MTX  
vs. SSZ 

At 52 weeks, no differences in function between groups (HAQ 
change from baseline: SSZ -0.32 [95% CI -0.53 to -0.10] 
vs. MTX -0.46 [95% CI, -0.68 to -0.25] vs. SSZ+MTX -0.51 [95% 
CI, -0.76 to -0.26]) 

COBRA, 
1997,51 
2002,50 
2014,68 
2014,63 
2009137  

 
Medium 
 
High for 11-
year radio-
graphic 
outcomes 

RCT 
N=155 
5 years 

PNL (60 mg tapered 
over 28 weeks) + 
MTX (7.5 mg/week 
stopped after 40 
weeks) + SSZ 
(2,000 mg/day)  
vs. SSZ 

At 28 weeks, more improvement in function (HAQ, mean 
change) and in patient-reported pain (VAS, mean change) in the 
PNL + MTX + SSZ group than in the SSZ group. 
 
At 56 weeks and 5 years, no difference in mean change in 
function or pain.  

COBRA-
Light, 
201463, 68 

 
Medium 

RCT 
N=164 
1 year 

PNL (60 mg tapered 
over 28 
weeks) + MTX 
(7.5 mg/week) + 
SSZ 
(2,000 mg/day) 
(“COBRA”) 
vs. PNL (30 mg 
tapered over 
28 weeks), MTX (7.5 
mg 
25 mg/week) 
“COBRA 
LIGHT”). At 26 
weeks, each group 
could get ETN 50 
mg subcutaneous 
weekly if no DAS 
<1.6.  

At 26 weeks and at 52 weeks, no difference in functional 
capacity between groups (respectively: HAQ, mean change from 
baseline: -0.8 [0.6] vs. -0.8 [0.7], p=0.49; HAQ, mean [SD] 0.57 
[0.5] vs. 0.61 [0.6], p=0.35) 
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 

Study, Year 
 
Risk of Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison (Dose) 
Results (Patient-Reported Outcomes, Functioning, Quality of 
Life) 

FIN-RACo, 
1999,53 
2010,138 
2013,139 
2004,52 
2004,54 
2010140 

 
Medium 

RCT 
N=199 
2 years  
 

MTX (7.5-10 mg/week) 
+ HCQ (300 mg/day) + 
SSZ (2 g/day) + PNL 
(5-10 mg/day)  
vs. DMARD (SSZ 
could be changed to 
MTX if adverse event 
or lack of response) 

At 2 years, no difference in improvement of physical function 
between groups (HAQ, mean change -0.6 vs. -0.6).  
At 2 years, significantly less work disability in the combination 
group than the monotherapy group (median work disability days 
per patient-observation year, 12.4 vs. 32.2; p=0.008) 

tREACH, 
2013,66 
2014,122 
2016141 

 
Medium 

RCT 
N=515 
1 year 

MTX (25 mg/week) + 
SSZ (2 g/day) + HCQ 
(400 mg/day) + 
glucocorticoid IM  
vs. MTX + SSZ + HCQ 
+ glucocorticoid oral 
taper (15 mg/day 
tapers off at 10 weeks)  
vs. MTX + 
glucocorticoid oral 
taper 

At 3 months and 1 year, no difference in function between groups 
(mean HAQ or mean change in HAQ from baseline). 

csDMARD + TNF Biologic vs. TNF Biologic 

PREMIER, 
2006,56 
2008,57 
2010,142 
2010,143 
2012,144 
2013,145 
2014,123 
2015146 

 
Medium 

RCT 
N=799 
2 years 

ADA (40 mg biweekly) 
+ MTX (20 mg/week)  
vs. ADA  
vs. MTX 

At 3 months and 6 months, no differences in function or HRQOL 
between groups. 
At 1 year, HAQ-DI mean change was greater in the ADA + MTX 
group than in both the ADA group (p=0.0002) and the MTX group 
(p=0.0003).  
At 76 weeks, no difference in SF-36 scales or pain. 
At 2 years: 
Function improved significantly more in the ADA + MTX group than 
in the MTX group (HAQ mean score, p<0.0001, HAQ-DI mean 
change -1 [SD 0.7] vs. -0.9 [SD 0.6], p<0.05; HAQ-DI response 
NS). Significantly more patients in the ADA + MTX group had a 
HAQ-DI score of 0 than in either monotherapy group (33 vs. 19 vs. 
19%; p<0.001). 
SF-36 PCS improved more in ADA + MTX group than in MTX 
group (p<0.0001); no difference in MCS.  
SF36 MCS improved more in the ADA group than the MTX group. 
(p=0.0148).  
More days of employment and fewer missed work days AD + MTX 
group than in MTX group. 

csDMARD + Non-TNF Biologic vs. csDMARD 

FUNCTION, 
201662 

 
Medium 
 

RCT 
N=1,162 
1 year 

TCZ (4 mg/kg 
monthly) + MTX (20 
mg/week)  
vs. TCZ (8 mg/kg 
monthly) + MTX  
vs. TCZ  
vs. MTX 

At 52 weeks, significantly greater improvement in mean HAD-DI 
scores from baseline in TCZ 8 mg + MTX group than in MTX group 
(p=0.0024). 
 
At 24 weeks and at 52 weeks: 
Significantly greater change in SF-36 PCS scores in the TCZ 8 
mg/kg + MTX group than in the MTX group (p=0.0014 and 
p=0.0066 for the 2 timepoints). 
No differences in SF-36 PCS scores between the TCZ 4 mg/kg + 
MTX group and the MTX group or between TCZ and MTX group.  
No differences in SF-36 MCS scores.  
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison 
(Dose) 

Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

U-Act-Early, 
201665 

 
Medium  

RCT 
N=317 
2 years 

TCZ (8 mg/kg 
monthly) + MTX 10-30 
mg/week)  
vs. TCZ  
vs. MTX 

At 24 weeks, physical function differed significantly (HAQ Dutch) 
between TCZ + MTX group and each monotherapy group 
(p=0.0275).  
 
At 52 weeks and 104 weeks, physical function did not differ 
significantly (from baseline measures) between groups. 

csDMARDs vs. tsDMARDs 

Conaghan et 
al., 201661 

 
Medium 

RCT 
N=108  
1 year 

TOF (20 mg/day) + 
MTX (10-20 mg/week)  
vs. TOF 
vs. MTX 

At 3, 6, and 12 months, no significant differences in improvement 
in function (HAQ-DI) between the TOF + MTX group and either the 
MTX or the TOF groups. 

TNF Biologics 
TNF Biologic vs. csDMARD 

HIT HARD, 
201338 

 
Medium 
 
High for SHS  
 

RCT 
N=172 
48 weeks 

ADA (40 mg biweekly 
for 24 weeks) + MTX 
(15 mg/week)  
vs. MTX 

At 24 weeks: 
Significantly greater physical function in ADA+MTX group than in 
MTX group (HAQ-DI mean 0.49 vs. 0.72, p=0.0014) 
 
Significantly better SF-36 PCS (44 vs. 39.8, p=0.0002).  
No difference in SF-36 MCS at 24 weeks. 
 
At 48 weeks: no difference between groups in function or quality of 
life measures  

HOPEFUL 1, 
201485, 124 

 
Medium 

RCT 
N=334 
52 weeks 

ADA (40 mg biweekly) 
+ MTX (6-8 mg/week)  
vs. MTX 

At 26 weeks, significantly greater improvement from baseline in 
physical function in ADA + MTX group than in MTX group 
(decrease from baseline in mean HAQ-DI score: 0.6±0.6 vs. 
0.4±0.6; p<0.001) 
 
At 26 weeks, significantly more patients in ADA + MTX group than 
in MTX group achieved normal functionality (HAQ-DI score <0.5, 
60% vs. 36.8%, p=0.001). 

OPERA, 
201786, 125-128 

 
Medium 

RCT 
N=180 
2 years 

ADA (40 mg biweekly) 
+ MTX (7.5-20 
mg/week) vs. MTX 
(also used 
intraarticular 
triamcinolone therapy 
in both groups)  

At 1 year, significantly greater improvement in functionality in ADA 
+ MTX group than in MTX group (HAQ, median change: -0.88 vs. -
0.63, p=0.012) 
 
At 1 year: 
Significantly greater improvement in SF-12 PCS median change in 
ADA + MTX group than in MTX group (13.2 vs. 10.6; p=0.015) 
Significantly greater improvement in pain in ADA + MTX group 
than in MTX group (VAS median 7 vs. 20; p=0.007).  
No differences between groups in changes in SF-12 MCS or EQ-
5D.  
 
At 2 years, no differences between groups in physical function, 
quality of life, pain, or fatigue. 

OPTIMA, 
2013,87 
2014,129 
2016130 

 
Low 

RCT 
N=1,032 
78 weeks 

ADA (40 mg biweekly) 
+ MTX (7.5-20 
mg/week) vs. MTX 

At week 26: 
Significantly greater functional improvements in ADA + MTX group 
than in MTX group (HAQ-DI mean score 0.7 vs. 0.9, p<0.001). 
Significantly greater proportion of ADA + MTX patients than MTX 
patients had normal function (40% vs. 28%, respectively; p<0.001). 
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison 
(Dose) 

Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

PROWD, 
2008 39, 130  

Medium 16-
week 
outcomes 
 
High  
56-week 
outcomes 

RCT 
N=148 
54 weeks 

ADA 40 mg 
subcutaneous every 2 
weeks + MTX (7.5-25 
mg/week)  
vs. MTX (7.5-25 
mg/week) 

The primary outcome of this study was to evaluate work in each 
group.  
At 16 weeks, fewer patients in the ADA + MTX group than in the 
MTX had job loss (NS; 12 [16%] vs. 20 [27.3%], p=0.092). At 56 
weeks, job loss was significantly lower with ADA + MTX (N=14 of 
75, 18.6%)  
than MTX (N=29 of 73, -39.7%; p<0.005) 
 
At 56 weeks, function from baseline improved significantly in the 
ADA + MTX group compared with the MTX group (change in HAQ 
from baseline: -0.7 [SD 0.6] vs. -0.4 [SD 0.7], p=0.005) 

C-OPERA, 
201640 

 
Medium 24 
weeks, High 
52 weeks  

RCT 
N=316 
2 years 

CZP (400 mg biweekly 
x 4 weeks, then 200 
mg biweekly) + MTX 
(8-12 mg/week)  
vs. MTX 

At 52 weeks, significantly greater improvement in HAQ-DI in the 
CZP + MTX group than in the MTX group.  

COMET, 
200873-75, 131-

133 

 
Medium 
 
 

RCT 
N=542  
2 years 

ETN (50 mg/week) + 
MTX (7.5 mg/week) 
vs. MTX 

At 52 weeks:  
Significantly greater improvement in function in the ETN + MTX 
group than in the MTX group (HAQ, mean change: -1.02 vs. -0.72, 
p<0.0001)  
Significantly more patients in the ETN + MTX group than in the. 
MTX group achieved normal function (HAQ-D1<0.5; 55% vs. 39%, 
p=0.0004).  
Significantly higher SF-36 PCS scores in the ETN + MTX group 
than in the MTX group (13.7 vs.10.7, p=0.003).  
 
Improvement in following work-related outcomes favoring the ENT 
+ MTX group: 
Fewer patients had to stop working: 8.6% vs. 24% (p=0.004) 
Less absenteeism: 14.2 vs. 31.9 missed workdays 

Enbrel ERA, 
200076-79 

 
Medium  

RCT 
N=632 
1 year  
 
1-year open-
label 
extension 

ETN (25 mg twice 
weekly)  
vs. MTX (20 mg/week)  

At 12 months, no difference in function between groups (mean 
HAQ).  
 
In the open-label extension until 24 months, significantly more 
patients in the ETN group than in the MTX group achieved 
improvement in function (HAQ improvement >0.5 units: 37% vs. 
55%, p<0.001) 
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison (Dose) 
Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

ASPIRE, 
200470-72 

 
Medium 

RCT 
N=1,049 
54 weeks 

IFX (3 mg/kg/8weeks) 
+ MTX (20 mg/week) 
vs. IFX (6 
mg/kg/8weeks) + MTX  
vs. MTX 

To 54 weeks: significantly greater improvements in HAQ scores 
from baseline in both the IFX (3 mg/kg) + MTX and IFX (6 mg/kg) 
+ MTX groups than in the MTX group (% with HAQ increase 
≥0.22 units from baseline: 76%, 75.5%, 65.2%, p<0.004). 
 
From 30-54 weeks: significantly greater HAQ improvements in 
both IFX (3 mg/kg) + MTX and IFX (6 mg/kg) + MTX groups than 
in the MTX group (mean decrease in HAQ scores from baseline: 
0.88, 0.80 vs. 0.68; p<0.001). 
 
At 54 weeks:  
Significantly higher SF-36 PCS in both the IFX + MTX groups 
than in the MTX group (11.7, 13.2 vs. 10.1; p=0.003) 
Significant improvements in IFX (either 3mg/kg or 6mg/kg) + MTX 
group than in the MTX group in employability (OR 2.4, p<0.001)  
Fewer patients were unemployable in the IFX (either 3mg/kg or 
6mg/kg) + MTX group than in the MTX group (8% vs. 14%; 
p=0.05)  
No differences between groups in employment rate (0.5% vs. 
1.3%; p>0.05). 

Quinn et al.,  
200569 

 
Medium 

RCT 
N=20 
2 years (8-
year 
followup) 

IFX 3 mg/kg 0, 2, 6 
and every 8 weeks) + 
MTX (7.5-25 mg/week)  
vs. MTX (7.5-25 
mg/week)  

At 54 weeks, significant functional benefit (by HAQ) favoring IFX 
+ MTX over MTX (p=0.05).  
 
At 8 years, no difference in HAQ between the IFX + MTX group 
and the MTX group (1, 0.1-1.8 vs. 1.5, 1.2-2.1; p=0.12)  

IMPROVED, 
201382, 89 

 
High 

RCT 
N=161 
2 years 

ADA (40 mg biweekly) 
+ MTX (25 mg/week)  
vs. MTX + PRED (7.5 
mg/day) + HCQ (400 
mg/day) + SSZ (2 
g/day)  

At 4, 8, 12, and 24 months: Mean HAQ scores did not differ 
between groups (respectively by timepoints: 0.86 [0.57] vs. 0.88 
[0.57] p=0.77),); 0.74 [SD 0.61] vs. 0.81 [SD 0.64] p=0.51), 0.87 
[0.66] vs. 0.81 p=0.6; 0.90 vs. 0.83) 
 
SF-36 PCS, SF-36 MCS did not differ by group at any time point. 

SWEFOT, 
201380, 90-95 

 
Medium 

RCT 
N=258 
1 year 

IFX (3 mg/kg at 0, 2, 6 
weeks then biweekly) 
+ MTX (20 mg/week)  
vs. MTX + SSZ (2 
g/day) + HCQ (400 
mg/day)  

At 12 months, EQ-5D dimensions did not differ significantly 
between groups. 

NEO-RACO, 
201388, 96, 97 

 
Low 

RCT 
N=99 
2 years 

IFX (3 mg/kg) + FIN-
RACo (MTX (25 
mg/week) + SSZ (2 
g/day) + HCQ (35 
mg/kg/week) + PRED 
(7.5 mg/day) for 26 
weeks  
vs. FIN-RACo 

At 2 and 5 years, mean HAQ scores did not differ significantly 
between groups. 
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison 
(Dose) 

Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

AGREE, 
200937, 98-100 

 
Low (ACR 
response, 
DAS28 
remission, 
DAS, radio-
graphic 
outcomes, 
adverse 
events)  
 
Medium 
(HAQ-DI, SF-
36)  

RCT 
N=509 
2 years 

ABA (10 mg/kg) + 
MTX (7.5 mg/week) 
vs. MTX 

At 1 year, significantly greater functional benefit in the ABA + 
MTX group than in the MTX group (HAQ-DI % change of >0.3 
units from baseline: 71.9% vs. 62.1%, p=0.024)  
 
At 1 year, significantly greater improvement in SF-36 scales in the 
ABA + MTX group than in the MTX group: SF-36 MCS (8.15 [SE 
0.64] vs. 6.34 [SE 0.64] p=0.046) and SF-36 PCS (11.68 [SE 
0.62] vs. 9.18 [SE 0.6,3], p=0.005) 

AVERT, 
201581 

 
Medium 

RCT 
N=351 
2 years 

ABA (125 mg/wk) + 
MTX (7.5-15 mg/wk)  
vs. ABA 
vs. MTX 

At 12 and 18 months: nonsignificant but higher percentages of 
patients in the ABA + MTX group than in the ABA group and the 
MTX group with HAQ-DI response (respectively by timepoints, 
65.5% vs. 52.6% vs. 44%; 21.8% vs. 16.4% vs. 10.3%) 

IMAGE, 
201284, 101, 102 

 
Low 

RCT 
N=755 
2 years 

RIT (1 g days 1 and 
15) + MTX (7.5-30 
mg/week)  
vs RIT (500 mg days 
1 and 15) + MTX 
vs. MTX 

At week 52: 
Significantly greater improvement in functionality (measured by 
HAQ-DI decrease >0.22) in the RIT 1 g days 1 and 15 + MTX and 
the RIT 500 mg days 1 and 15 + MTX groups than in the MTX 
group (HAQ response 88% and 87% vs. 77%; p<0.05). This 
difference remained for the RIT 1 g + MTX vs. the MTX group at 
104 weeks (p<0.05).  
 
Significantly greater improvement in the SF-36 PCS for both the 
RIT + MTX groups than in the MTX group (mean changes 10.763 
and 10.073 vs. 7.237 p=<0.0001).  
 
Non-significantly greater changes in SF-36 MCS scores for both 
the RIT + MTX groups than in the MTX group (mean changes 
6.662 and 6.181 vs. 4.848).  

TNF vs. Non-TNF 

ORBIT, 
201683 

 
High 

RCT 
N=329 
1 year 

RIT (1g on days 1 
and 15 and after 26 if 
persistent disease 
activity)  
vs. ADA (40 mg 
biweekly) or ETN 50 
mg/week)  

At 6 and 12 months: 
Function improved more in the RIT group than in the ADA or ETN 
groups (HAQ mean change from baseline) at 6 months (6 months, 
-0.44 [0.6] vs. -0.31 [0.6], p=0.0391; 12 months, -0.49 [SD 0.6] vs. 
-0.38 [SD 00.5], p=0.0391), 
 
The EQ-5D, Hospital Anxiety and Depression Scale anxiety and 
depression outcomes did not differ by group. 
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Table 8. Results for patient-reported outcomes, functional status, and quality of life (continued) 
Study, 
Year 
 
Risk of 
Bias 
Rating 

Study 
Design  
N 
Duration 

Comparison 
(Dose) 

Results (Patient-Reported Outcomes, Functioning, Quality 
of Life) 

Combination and Therapy Strategies 

BeST, 
2005104-108, 114-

121 

 
Low 
 
Medium for 
10 yr 
outcomes 

RCT 
N=508 
12 months 
(10 years) 

DAS-driven 
treatment;  
G1: sequential mono-
therapy starting with 
MTX (15 mg/week) 
vs. G2: stepped-up 
combination therapy 
(MTX, then SSZ, then 
HCQ, then PRED)  
vs. G3: combination 
with tapered high-
dose PRED (60 mg/d 
to 7.5 mg/day)  
vs. G4: combination 
(MTX 25-30 
mg/week) with IFX (3 
mg/kg every 8 weeks, 
per DAS, could be 
titrated to 10 mg/kg) 

At 3, 6, 9, and 12 months, significantly greater improvement in 
functional capacity in Groups 1 and 2 vs. 3 and 4 (HAQ score 
improvement from baseline, mean [SD] p<0.001).  
 
At 3 and 6 months, significantly greater improvement in SF-36 
PCS in G1 and G2 than in G3 and G4 (p<0.001); no difference in 
SF-36 MCS.  
 
At 2 years, no significant differences among groups in functional 
capacity. 
 
At 5- and 10-year followup: no significant differences between 
groups.  

TEAR, 
2012110, 113 

 
High 

RCT 
N=755 
2 years 

G1: immediate MTX 
+ ETN 
G2: immediate MTX 
+ SSZ + HCQ 
G3: step up MTX to 
combo (MTX + ETN)  
G4: step up MTX to 
combo (MTX + SSZ + 
HCQ) 

At 48 and 102 weeks, no difference in functional capacity among 
groups.  

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; CI = confidence interval; csDMARD = 

conventional synthetic DMARD; CZP = certolizumab pegol; DAS = Disease Activity Score (based on 44 joints); DAS28 = 

Disease Activity Score 28; DMARD = disease-modifying antirheumatic drug; EQ-5D = EuroQoL standardized instrument; ETN 

= etanercept; g = gram; G = group; HAQ = Health Assessment Questionnaire; HAQ-DI = Health Assessment Questionnaire-

Disability Index; HCQ = hydroxychloroquine; IFX = infliximab; IM = intramuscular; kg = kilogram; mg = milligrams; MCS = 

mental component score; MTX = methotrexate; N = number (of patients); OR = odds ratio; PCS = physical component score; 

PNL = prednisolone; PRED = prednisone; PRO = patient-reported symptoms; QOL = quality of life; RCT = randomized 

controlled trial; RIT = rituximab; SD = standard deviation; SE = standard error; SF-36 MCS = Medical Outcomes Study Short 

Form 36 Health Survey Mental Component Score; SF-36 PCS = Medical Outcomes Study Short Form 36 Health Survey Physical 

Component Score; SHS = Sharp/van der Heijde Score; SSZ = sulfasalazine; TCZ = tocilizumab; TNF = tumor necrosis factor; 

TOF = tofacitinib; TSU = tight step-up; VAS = visual analogue scale. 

KQ 3: For patients with early RA, do drug therapies differ in 
harms, tolerability, patient adherence, or adverse effects? 

For this KQ, we use the FDA definition for serious adverse events. These include death, life- 

threatening experience, hospitalization or prolongation of hospitalization, significant incapacity 

or inability to conduct normal life functions, congenital anomaly, medical event requiring 

medical or surgical intervention to prevent one of the prior outcomes. Specific adverse events 

include 11 most commonly occurring in order of frequency across all our eligible drugs 

according to their FDA-approved labels. This set of adverse events comprises rash, upper 
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respiratory tract infection, nausea, pruritus, headache, diarrhea, dizziness, abdominal pain, 

bronchitis, leukopenia, and injection site reactions.  

Table 9, which appears at the end of this KQ, presents data on all included trials or 

observational studies for the four main outcomes of concern for KQ 3: overall discontinuation 

rates; discontinuations attributable to adverse events; serious adverse events; and occurrence of 

specific adverse events, such as nausea, headache, infections, or injection or infusion site 

reactions. All outcomes were reported in percentages.  

In the detailed synthesis below, we report on these outcomes separately for RCTs and 

observational studies. The evidence primarily includes RCTs; the observational studies were 

limited to medium to high risk of bias. The results of our NWMA (network diagrams and forest 

plots) are presented below in figures accompanying the results for specific drug comparisons. 

The NWMAs use the terminology “withdrawals” in place of “discontinuations” and “harms” in 

place of “adverse (or serious adverse) events.”  

Key Points 

 Corticosteroids and csDMARDs did not differ significantly in serious adverse events 

(moderate SOE) or discontinuation rates attributable to adverse events (low SOE). 

 csDMARD combination therapy compared to csDMARD monotherapy did not differ 

significantly in serious adverse events (low SOE). Combining a csDMARD with a TNF 

biologic did not differ significantly in serious adverse events (moderate SOE) 

discontinuations attributable to adverse events compared with csDMARD monotherapy 

(moderate SOE). 

 Serious adverse events or discontinuations attributable to adverse events did not differ 

significantly between the TNF biologics (ADA, CZP, ETN, IFX) in combination with 

MTX versus MTX monotherapy (low SOE). 

 Discontinuations attributable to either adverse events or serious adverse events did not 

differ significantly between the non-TNF biologics (ABA, RIT) in combination with 

MTX versus MTX monotherapy (low or moderate SOE). 

 Harms evidence was insufficient for head-to-head comparisons of TNF and non-TNF 

biologics. 

 Long-term studies (up to 5 years) of combination strategies using multiple csDMARDs or 

csDMARD plus TNF biologics ultimately showed no differences in serious adverse 

events between immediate combination and step-up therapies (low SOE). 

Detailed Synthesis 

Corticosteroids  

Corticosteroids Versus csDMARDs  
Corticosteroids and csDMARDs did not differ significantly in serious adverse events 

(moderate SOE) or discontinuations attributable to adverse events (low SOE). Five trials 

examined overall risk of harms, discontinuation, adherence, serious adverse events, and specific 

adverse events (Table 9).36, 41, 43-45, 48, 49, 134-136 Many of the csDMARD investigations involved a 

corticosteroid plus a csDMARD (majority with MTX) compared with csDMARD monotherapy. 

Over 2 years, discontinuation rates in the combination corticosteroid plus csDMARD arm ranged 
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from 8.2 percent to 47 percent; in the csDMARD arm, the rates ranged from 10.9 percent to 29.8 

percent. Overall, no significant differences were found in discontinuations attributed to adverse 

events and serious adverse events. The CAMERA-II trial reported nausea significantly less in the 

PRED plus MTX arm than in the MTX monotherapy arm (19.6% vs. 36.1%, p=0.006).43 

Additionally, elevated transaminases occurred less often in the PRED plus MTX arm.43 These 

could be chance findings because we could not find consistent findings in the other studies. 

Occurrences of infection did not differ significantly in either the CAMERA-II or the CARDERA 

trials.41, 43 

High-Dose Corticosteroids  
One trial, the IDEA study (N=112), compared the combination of IFX plus MTX with high-

dose methylprednisolone and MTX.46 The investigators reported no appreciable differences in 

overall discontinuation and discontinuation attributable to adverse events (5.5% vs. 1.8%, 

p=NR). Reported serious adverse events were higher in the MTX plus IFX group (36.4% vs. 

15.8%, p=NR). These included admissions for surgical procedures unrelated to RA or to study 

treatment and serious infections. Upper respiratory infections were similar (3.6% vs. 1.8%, 

p=NR). 

Observational Study: Corticosteroids Only 
One single-arm observational cohort study (N=1,301) of the use of corticosteroids in patients 

with early RA did not show significant adverse effects during the first 2 years.32 The prevalence 

of potentially glucocorticoid-related comorbidities (hypertension, cardiovascular disease, peptic 

ulcer disease, renal dysfunction) did not increase over the 2 years of observation. 

csDMARDs  

csDMARDs Versus csDMARDs  

csDMARD Monotherapy Versus csDMARD Monotherapy  
One trial67 and one observational study64 compared MTX with SSZ. In both studies, overall 

discontinuation rates and discontinuation rates attributable to adverse events were higher for SSZ 

than for MTX. Our NWMA supported this finding with higher overall withdrawals for SSZ 

compared with MTX (RR, 1.82; 95% CI, 1.03 to 3.22). 

In the observational study, the specific adverse events were mixed depending on the drug 

group.64 The SSZ group experienced significantly higher abdominal pain (8.0% vs. 4.0%; 

p<0.03) and rash (9.1% vs. 2.7%; p<0.001). The MTX group, however, experienced significantly 

higher rates of infection (34.1% vs. 20%; p<0.001) and nausea (18.9% vs. 13.1%; p<0.07).  

csDMARD Combination Therapy Versus csDMARD Monotherapy  
csDMARD combination therapy compared with csDMARD monotherapy did not differ 

significantly in serious adverse events (low SOE). Six trials compared SSZ plus MTX with 

csDMARD monotherapy (MTX or SSZ).51, 53, 58, 60, 66, 68 Overall discontinuations were mixed. 

The majority of the trials found no significant differences between SSZ plus MTX groups and 

csDMARD-only groups. In one 5-year trial (N=155), however, discontinuation rates were higher 

in the SSZ monotherapy arm than in the MTX plus SSZ (29.1% vs. 8.0%; p=0.0008).51  
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In addition, one observational study (N=230) found higher rates of discontinuation in the 

MTX plus SSZ group than in the MTX-only group (50.0% vs. 33.9%; p=0.013).55 No significant 

differences occurred in serious adverse events or discontinuations due to adverse events.  

csDMARDs Versus Biologics  

TNF Biologic 
Combining a csDMARD with a TNF biologic did not differ significantly in serious adverse 

events (moderate SOE) or discontinuations attributable to adverse events compared with 

csDMARD monotherapy (moderate SOE). The PREMIER trial (N=799) examined combination 

therapy with MTX plus ADA compared with monotherapy with either MTX or ADA in patients 

with early aggressive RA.56 After 2 years, the ADA plus MTX arm had lower discontinuation 

rates than either the ADA or MTX monotherapy arm (24.3% vs. 39.1% vs. 34.2%; p<0.001). 

Neither discontinuations attributable to adverse events (11.9% vs. 9.5% vs. 7.4%; p=0.21) nor 

the proportion of serious adverse events differed significantly by group (18.5% vs. 21.1% vs. 

15.9%; p=0.19).  

Non-TNF Biologic 
Two RCTs examined discontinuation rates for patients receiving combination therapy with 

TOC plus MTX and patients receiving either MTX or TOC monotherapy: the FUNCTION 1-

year trial (N=1,162)62 and the U-Act-Early 2-year trial (N=317).65 Overall discontinuation rates 

and discontinuation attributable to either adverse events (U-Act-Early: 8.5% vs. 9.7% vs. 7.4%; 

p=0.82) or serious adverse events (U-Act-Early: 16.0% vs. 18.4% vs. 12.0%; p=0.44) did not 

differ across these groups. 

Our network diagram for the NWMA for both withdrawal outcomes is presented in Figure 9. 

The NWMA similarly found no significant differences in overall withdrawals (RR, 1.19; 95% 

CI, 0.80 to 1.77) or withdrawals attributable to adverse events (RR, 1.25; 95% CI, 0.82 to 1.90) 

for TOC monotherapy compared with TOC plus MTX. Figure 10 presents findings for all 

withdrawals and Figure 11 for withdrawals attributable to adverse events; in both cases, results 

are reported as RRs with 95% CIs.  
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Figure 9. Network diagram for network meta-analysis: All withdrawals and withdrawals due to 
adverse events 

 
MTX = methotrexate; N = number of patients. 
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Figure 10. Forest plots for network meta-analysis: All withdrawals 
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Figure 10. Forest plots for network meta-analysis: All withdrawals (continued) 

 
95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; vs. = versus.  
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Figure 11. Forest plot for network meta-analysis: Withdrawals attributable to adverse events 
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Figure 11. Forest plot for network meta-analysis: Withdrawals attributable to adverse events 
(continued) 

 
95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; vs. = versus. 
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csDMARDs versus tsDMARDs 
One RCT (N=109) compared the combination of TOF plus MTX with monotherapy (TOF or 

MTX) over 12 months in patients with early active RA.61 Overall, discontinuation rates were 

higher for the monotherapy groups than for the combination therapy group (TOF monotherapy, 

43.2%; MTX monotherapy, 25.0%; TOF plus MTX combination therapy, 21.4%). The groups 

did not have any significant differences for discontinuations attributable to adverse events (TOF 

monotherapy, 5.6%; MTX monotherapy, 13.5%; TOF plus MTX therapy, 11.1%). Additionally, 

no differences in serious adverse events were reported for patients receiving TOF monotherapy 

(2.8%), MTX monotherapy (5.4%), or TOF plus MTX therapy (5.6%). 

Single-Arm Studies  
Three single-arm observational studies examined various approaches to using csDMARDs. 

One involved a three-csDMARD regimen (MTX plus SSZ plus either HCQ or LEF);33 another 

study focused only on LEF108 and a third only on MTX.35 The two most common adverse events 

with triple drug therapy (MTX + SSZ + HCQ or LEF + MTX + HCQ) were upper 

gastrointestinal intolerance (14.0%) and rash (11.0%). SSZ was the most common drug removed 

from triple therapy because of adverse events (49.0%) over 70 weeks,33 followed by MTX 

(29.0%) and HCQ (13.0%).  

In a 1-year prospective study of LEF, frequently reported adverse drug reactions included 

diarrhea (3.0%), nausea (2.4%), hypertension (1.8%), and headache (1.5%).34 In a cohort of 

patients with early RA taking MTX, 50 percent discontinued after 10.9 years (reason for 

discontinuation not described).35 

Biologics  

TNF Biologics  

TNF Biologic Versus csDMARD Monotherapy  
Serious adverse events or discontinuations attributable to adverse events did not differ 

significantly between the TNF biologics (ADA, CZP, ETN, IFX) in combination with MTX 

versus MTX monotherapy (low SOE). In NWMA, the csDMARD SSZ with or without MTX 

had higher overall withdrawals than TNF biologics (ADA, ETN, CZP, IFX) plus MTX (range of 

RR, 2.05 to 3.63 [95% CI, 1.09 to 7.32]) (Figure 10).  

Adalimumab. Five RCTs examined the combination of ADA plus MTX with MTX 

monotherapy over 26 weeks to 2 years.38, 40, 85-87, 124-130 Overall, no significant differences were 

observed for overall discontinuation rates, discontinuations attributable to adverse events, or 

serious adverse events. One trial, HOPEFUL 1,85 reported higher rates of injection site reactions 

in the ADA plus MTX group than in the MTX monotherapy group (10.5% vs. 3.7%; p=0.02). 

Certolizumab pegol. One RCT (N=316) examined the combination of CZP plus MTX.40 At 2 

years, the overall discontinuation rate for CZP plus MTX was lower than for MTX monotherapy 

(30.2% vs. 53.5%; p=NR). Withdrawals attributable to adverse events and serious adverse events 

did not differ significantly between groups. 

Etanercept. Two trials compared ETN with MTX; one (N=542) compared combination 

therapy ETN plus MTX with MTX monotherapy;73-75, 131-133 the other (N=632) compared ETN 

with MTX monotherapy.76-79 In both trials, overall discontinuation rates were higher for the 

MTX-only group; no significant differences in serious adverse events and withdrawals 
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attributable to serious adverse events were observed. One trial reported higher rates for injection 

site reactions for ETN than for MTX (39.0% vs. 9.0%; p<0.05).79 

Infliximab. One trial, the ASPIRE trial (N=1,049), assessed adverse effects from 

combinations of IFX (3 mg/kg/8 weeks or 6 mg/kg/8 weeks) plus MTX compared with MTX 

monotherapy.72 It found no significant differences in overall discontinuation rates (21.4% vs. 

24.8% vs. 25.5%; p=NR), discontinuations attributable to adverse effects (9.5% vs. 9.6% vs. 

3.2%; p=NR), and serious adverse events (11.0% vs. 14.0% vs. 14.0%, p=NR). Rates of serious 

infections, however, were higher in the IFX plus MTX groups than in the MTX monotherapy 

group (5.6%, 5.0%, 2.1%; p=0.02). 

TNF Biologic Versus csDMARD Triple Therapy  
Adalimumab. The IMPROVED trial was a 2-year multicenter randomized single-blind trial 

(N=161) comparing a combination of MTX, HCQ, SSZ, plus PRED with ADA plus MTX.82, 89 

Serious adverse events did not differ significantly. However, patients in the four-drug 

combination group experienced higher rates of elevated liver enzymes than did patients in the 

ADA plus MTX group (8.0% vs. 5.0%; p=NR). 

Infliximab. The SWEFOT trial was a multicenter randomized trial comparing MTX plus SSZ 

plus HCQ with IFX plus MTX over 1 year.80, 90-95 The IFX plus MTX group reported lower 

overall discontinuation than the csDMARD combination group (18.0% vs. 31.5%; p=0.014). 

Rates of serious adverse events (0.8% vs. 0.8%; p=NR) and discontinuation attributable to 

adverse events (7.8% vs. 10.8%; p=NR) were similar.  

The NEO-RACo trial also found no significant differences in either discontinuation 

attributable to adverse events (2.0% vs. 0.0%; p=NR) or serious adverse events (6.0% vs. 8.0%; 

p=NR).88  

Non-TNF Biologics  

Non-TNF Biologic Plus MTX Versus Either Non-TNF Biologic or csDMARD  
Serious adverse events or discontinuations attributable to adverse events did not differ 

significantly between the non-TNF biologics in combination with MTX versus MTX 

monotherapy (low SOE for ABA, moderate SOE for RIT).  

Abatacept. Two trials compared the combination of ABA plus MTX with MTX only: the 

AGREE trial (N=509)37, 98-100 and the AVERT study (N=351).81 Both trials found no significant 

differences in overall discontinuation rates, discontinuation attributable to adverse events, or 

serious adverse events. In NWMA, the csDMARD SSZ had higher overall withdrawals than 

ABA plus MTX (RR, 2.14; 95% CI, 1.06 to 4.31). 

Rituximab. The 2-year IMAGE trial (N=755) randomized patients to RIT plus MTX 

combination therapy, RIT monotherapy, or MTX monotherapy.84, 101, 102 Overall, discontinuation 

rates were higher in the MTX monotherapy group (15%, 15%, 29%). Higher infusion-related 

reactions occurred with both the RIT groups (18.4%, 14.1%, 12.4%; p=NR). Discontinuation 

attributable to adverse events and serious adverse events did not differ across the groups.  

Biologic Head to Head: TNF Versus Non-TNF  
The ORBIT trial (N=329), an open-label noninferiority RCT, compared the non-TNF 

biologic RIT with the TNF, ADA, or ETN over 1 year rated high risk of bias.83 Overall 

discontinuation (18.8% vs. 17.7%, p=NR) and discontinuation attributable to adverse events 

(1.4% vs. 1.3%; p=NR) did not differ between the two groups. The RIT group, however, had 
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higher rates of serious adverse events than the comparison group primarily related to infections 

and neutropenia (25.7% vs. 17.2%; p=NR). The harms evidence was insufficient for head-to-

head comparisons of TNF and non-TNF biologics. 

Combinations and Therapy Strategies  
Long-term studies of combination strategies using multiple csDMARDs or csDMARD plus 

TNF biologics ultimately showed no differences in serious adverse events between immediate 

combination and step-up therapies (low SOE). The BeST trial (N=508) examined four groups: 

(1) sequential DMARD, starting with MTX; (2) stepped-up combination therapy with MTX 

followed by SSZ, HCQ, and prednisone; (3) initial combination therapy of MTX, SSZ, and 

tapered high-dose PRED; and (4) initial combination therapy with MTX and IFX.104-108, 114-121 

Overall discontinuation rates trended highest in group 2 (step-up combination therapy) after 5 

years (12%, 22%, 15%, 9%; p=0.05). Serious adverse events did not differ significantly across 

the groups . 

The TEAR trial (N=755) randomized patients to four treatment arms:110, 113 (1) immediate 

treatment with MTX plus ETN; (2) immediate treatment with MTX plus SSZ plus HCQ (triple 

therapy); (3) step-up from MTX to MTX plus ETN if DAS28-ESR was 3.2 or higher; and (4) 

step-up from MTX to triple therapy if DAS28-ESR was 3.2 or higher. We rated this trial as high 

risk of bias because overall discontinuation rates were high (up to 42 percent); the therapy 

groups did not differ, however, on this measure. In addition, adverse events did not differ 

significantly across the groups. 

Network Meta-Analyses 
Our NWMAs for all withdrawals and for withdrawals attributable to adverse events were 

reported above in Figures 10 and 11, respectively. We detected no significant differences 

between the consistency and inconsistency models for these two outcomes (see Appendix G for 

details). Therefore, we report estimates based on the consistency models. For overall 

withdrawals, various TNF combination therapy strategies with MTX (ADA, ETN, CZP, IFX) 

had a lower relative risk of withdrawals than monotherapy. In the adverse events analyses, the 

ABA plus MTX combination therapy had fewer withdrawals than SSZ, IFX plus MTX, and 

ABA monotherapy. ETN also had a lower risk of withdrawals from adverse events than SSZ and 

IFX plus MTX. Confidence intervals for the NWMAs for withdrawals and withdrawals due to 

adverse events were wide and should be interpreted with caution. 
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Table 9. Discontinuation rates and adverse events 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

Corticosteroids vs. csDMARDs 

CAMERA-II, 
201243 

 
 Medium 

RCT 
N=239 
2 years 

PRED (10 mg/day) + MTX 
(10 mg/week) vs. MTX (10 
mg/week) 

Overall discontinuation: 28% vs. 29.8% at 2 years  
 
Discontinuation due to adverse events: 14% vs. 17% 
 
Serious adverse events: 2% vs. 4% 
 
Specific adverse events 
Nausea: 19.6% vs. 36.1, p=0.006 
ALT > ULN: 12.8% vs. 27.7%, p=0.016 
AST > ULN: 6.8% vs. 17.6%, p=0.016 +  
Headache 19.6% vs. 26% 
No difference in infections 

CARDERA, 
200741 

 
Medium 

RCT 
N=467 
2 years 

PNL (60 mg/day tapered 
over 34 weeks) + MTX (7.5-
15 mg/week) vs. MTX  

Overall discontinuation 47% vs. 16.2% at 2 years 
 
Discontinuation due to adverse events: 19.1% vs. 10.3% 
 
Serious adverse events: 19% vs. 21% 
 
Specific adverse events 
Respiratory tract infection: 49% vs. 54%, 
Nausea/vomiting: 20% vs. 15% 
Abdominal pain: 9% vs. 7% 
Headache: 10% vs. 6% 
Dizziness: 6% vs. 4% 

Montecucco et 
al., 201245 

 
Medium 

Open label 
RCT 
N=220 
12 months 

PRED (12.5 mg/day for 2 
weeks then taper to 6.25 
mg/day) + MTX (10-25 
mg/week) 
vs. MTX (10-25 mg/week) 

Overall discontinuation:8.2% vs. 10.9% 
 
Discontinuation due to adverse events: 5.5% vs. 9.1%, 
p=0.29 
 
Serious adverse events: NR 
 
Specific adverse events: NR 

CareRA 
2015,44 2015,48 
201749 

 
Medium 

Open label 
RCT 
N=379 
2 years 

High-risk patients: 
1: MTX (15 mg/week) + SSZ 
(2 g/day) + PRED (60 
mg/day tapered to 7.5 
mg/day)  
vs. 2: MTX + PRED (30 mg 
tapered to 5 mg/day)  
vs. 3: MTX + LEF (10 
mg/day) + PRED (30 mg 
tapered to 5 mg/day)  
vs. Low-risk patients: 
4: MTX 15 mg/week  
vs. 5: MTX + PRED (30 mg 
tapered to 5 mg/day) 

Overall discontinuation: 8.2%,9.2%, 8.6%, 6.4%,11.6% 
 
Discontinuation due to adverse events: NR 
 
No significant serious adverse events: 
15.3%,15.3%,10.8%, 14.9%, 16.3%, p=NR, NS 
 
Specific adverse events 
Rash: 4.1%, 3.1%,1.1%, 6.4%, 4.7% 

BARFOT 
2005,36 
2014,134 
2016,135 
2014136  

 
Medium  
High for 4-year 
outcomes 

Open label 
RCT 
N=259 
2 years  
 
4-year 
followup 

PNL 7.5 mg/day + DMARD 
(SSZ 2 g/day or MTX 10 
mg/week)  
vs. DMARD (SSZ 2 g/day or 
MTX 10 mg/week) 

Overall discontinuation: 11.8% vs. 19.8% 
 
Discontinuation due to adverse events: 1.7% vs. 0% 
 
Serious adverse events: NR 
 
Specific adverse events 
Rash: 5% vs. 6.9% 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

High-Dose Corticosteroids 

IDEA, 201446 

 
Medium 

RCT 
N=112 
26 weeks  
 
50-week 
open label 

IFX (3 mg/kg at weeks 0, 2, 
6, 14, 22) + (MTX (10 to 20 
mg/week)  
vs. Methylprednisolone (250 
mg single dose) + MTX 

Overall discontinuation: 20% vs. 24.6% 
 
Discontinuation due to adverse events: 5.5% vs. 1.8% 
 
Serious adverse events: 36.4% vs. 15.8% 
 
Specific adverse events 
Upper respiratory infection: 3.6 vs. 1.8% 

csDMARD Monotherapy Versus csDMARD Monotherapy 

BARFOT #1 
200367 

 
High 

RCT 
N=245 
2 years 

PRED (7.5-15 mg/day for 1-
3 months) + MTX (5-15 
mg/week)  
vs. SSZ (2-3 g/day) + PRED 
(up to 10 mg/day) 

Overall discontinuation: 19.5% vs. 47.7% 
 
Discontinuation due to adverse events: 11.5% vs. 33.3% 
 
Serious adverse events: NR 
 
Specific adverse events: NR 

NOR-DMARD 
201264 

 
High 

Obser-
vational 
N=1,102 
3 years 

MTX (10 mg-15 mg/week)  
vs. SSZ (2 g/day)  

Overall discontinuation: 48.1% vs. 78.9%  
 
Discontinuation due to adverse events: 15.4% vs. 36% 
 
Serious adverse events: NR 
 
Specific adverse events 
Infections: 34.1% vs. 20%, p<0.001 
Nausea: 18.9% vs. 13.1%, p<0.07 
Abdominal pain: 4% vs. 8%, p<0.03 
Rash: 2.7% vs. 9.1%, p<0.001 

csDMARD Combination Therapy vs. csDMARD Monotherapy 

Dougados et 
al., 199959, 60 a 

 
Medium 
 

RCT 
N=209  
1 year 
5-year 
followup 

SSZ (2-3 g/day) + MTX (7.5 
to 15 mg/week)  
vs. SSZ  
vs. MTX 

Overall discontinuation: 29.2%, 30.9%, 21.7% 
 
Discontinuation due to adverse events: 12.5%, 14.7%, 
10.1% 
 
Serious adverse events: 1%,0%,2% 
 
Specific adverse events 
Nausea: 49%, 32%, 23%, p=0.007 

Haagsma 
199758 a 

 
Medium 

RCT 
N=105 
1 year 

SSZ (1-3 g/day) vs. MTX 
(7.5-15 mg/week) 
vs. MTX + SSZ 

Overall discontinuation: 35.3%, 5.7%, 16.7% 
 
Discontinuation due to adverse events: 26.5%, 5.7%, 
13.9% 
 
Serious adverse events: 8.8%, 0%, 0% 
 
Specific adverse events 
Nausea: 29.4%, 25.7%, 63.9% 
Upper respiratory infection: 17.6%, 20.0%, 27.8% 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

Nijmegen 
Inception 
200955  

 
Medium 
 
High for 12 
months 

Obser-
vational 
N=230 
1 year 

(SSZ failures) 
Switch from SSZ to MTX 
(7.5 mg-30 mg/week)  
vs. MTX and continue SSZ 
(750-3000 mg/day)  

Overall discontinuation:33.9% vs. 50%, p=0.013 
 
Discontinuation due to adverse events: 18.5%, 11.3% 
 
Serious adverse events: NR 
 
Specific adverse events: NR 

COBRA 
1997,51  
200250, 137  

 
Medium 

RCT 
N=155 
5 years 

PNL (60 mg tapered over 28 
weeks) + MTX (7.5 
mg/week stopped after 40 
weeks) + SSZ (2,000 
mg/day)  
vs. SSZ 

Overall discontinuation: 8% vs. 29.1%, p=0.0008 
 
Discontinuation due to adverse events: 2.6% vs. 7.6% 
 
Serious adverse events: 2.6% vs. 7.6% 
 
Specific adverse events 
GI complaints: 14.5% vs. 12.7% 

COBRA Light, 
201463, 68 

 
Medium 

RCT 
N=164 
1 year 

PNL (60 mg tapered to 7.5 
mg/day) + MTX 7.5 
mg/week) + SSZ (2 g/day) 
vs. PNL (30 mg/d tapered to 
7 mg/day + MTX (25 
mg/week) 
 
ETN intensification in both 
groups if DAS>1.6 at week 
25 or 39 

Overall discontinuation: 3.7% vs. 4.9% 
 
Discontinuation due to adverse events: NR 
 
Serious adverse events: 11.1% vs. 19.8% 
 
Specific adverse events 
Leukopenia: 1% vs. 4% 

FIN-RACO 
1999,53 
2010,138 
2013,139 
2004,52  
2004,54 
2010140  

 
Medium 

RCT 
N=199 
2 years  
5-year 
followup 

MTX (7.5-10 mg/week) + 
HCQ (300 mg/day) + SSZ (2 
g/day) + PNL (5-10 mg/day) 
vs. DMARD (SSZ could be 
changed to MTX if adverse 
event or lack of response)  

Overall discontinuation: 10.3% vs. 7.1% 
 
Discontinuation due to adverse events: 23.7% vs. 22.4% 
 
Serious adverse events: 3.1%, 5.1% 
 
Specific adverse events: 
Elevated liver enzymes: 11.3% vs. 23.5%, p=0.026 

tREACH 
2013,66 
2014,122 
2016141  

 
Medium 

RCT 
N=515 
1 year 

MTX (25 mg/week) + SSZ 
(2 g/day) + HCQ (400 
mg/day) + GCs 
intramuscularly 
vs. MTX + SSZ + HCQ + 
GC oral taper (15 mg/day 
tapers off at 10 weeks)  
vs. MTX + GC oral taper 

Overall discontinuation: 15% vs. 9.7% vs. 10.3% 
 
Discontinuation due to adverse events: 1.1%, 0%, 2.1% 
 
Serious adverse events: 5%,11%, 10% 
 
Specific adverse events 
Headache: 11% vs. 14% vs. 13% 

TNF Biologic + csDMARD vs. TNF biologic 

PREMIER 
2006,56 2008,57 
2010,142 
2010,143 
2012,144 
2013,145 
2014,123 
2015146  

 
Medium 

RCT 
N=799 
2 years 

ADA (40 mg biweekly) + 
MTX (20 mg/week)  
vs. ADA  
vs. MTX 

Overall discontinuation: 24.3% vs. 39.1% vs. 34.2%, 
p<0.001 
 
Discontinuation due to adverse events: 11.9% vs. 9.5% 
vs. 7.4%, p=0.21 
 
Serious adverse events: 18.5%, 21.1%, 15.9%, p=0.192 
 
Specific adverse events: Higher serious infections (n per 
100 pt-years) in ADA + MTX vs. ADA: 2.9, 0.7, p<0.05 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

Non-TNF Biologic + csDMARD vs. Non-TNF Biologic or csDMARD 

FUNCTION 
201662 a 

 
Medium 

RCT 
N=1,162 
1 year 

TCZ (4 mg/kg monthly) + 
MTX (20 mg/week) vs.  
TCZ (8 mg/kg monthly) + 
MTX vs.  
TCZ vs. MTX 

Overall discontinuation: 20.3%, 22%, 19.2%, 21.8% 
 
Discontinuation due to adverse events: 12.1%, 20.3%, 
11.6%, 7.4% 
 
Serious adverse events: 10%, 10.7%, 8.6%, 8.5% 
 
Specific adverse events: NR 

U-Act-Early 
201665 a 

 

Medium 

RCT 
N=317 
2 years 

TCZ (8 mg/kg monthly) + 
MTX (10-30 mg/week) vs. 
TCZ vs.  
MTX 

Overall discontinuation: 26.4%, 21.4%, 27.8% 
 
Discontinuation due to adverse events: 8.5%, 9.7%, 
7.4%, p=0.82 
 
Serious adverse events: 16%, 18.4%, 12%, p=0.44 
 
Specific adverse events: NR 

csDMARDs vs. tsDMARDs 

Conaghan 
201661 

 
Medium 

RCT 
N=108  
1 year 

TOF (20 mg/day) + MTX 
(10-20 mg/week) vs. TOF 
vs. MTX 

Overall discontinuation: 22.2%, 25%, 43.2% 
 
Discontinuation due to adverse events: 11.1%, 5.6%, 
13.5% 
 
Serious adverse events: 5.6%, 2.8%, 5.4% 
 
Specific adverse events  
Rash: 2.8%, 11.1%, 0% 
Headache: 8.3%, 5.6%, 5.4% 
Upper respiratory infection: 8.3%, 5.6%, 5.4% 
Diarrhea: 2.8%, 5.6%, 2.7% 

TNF Biologics 
TNF Biologic vs. csDMARD 

HIT HARD 
201338 a 

 

Medium (DAS, 
ACR) 
 
High (SHS) 

RCT 
N=172 
48 weeks 

ADA (40 mg biweekly x 24 
weeks) + MTX (15 
mg/week) vs. MTX 

Overall discontinuation: 12.6% vs. 32.9% 
 
Discontinuation due to adverse events: 4% vs. 7% 
 
Serious adverse events: 13.7% vs. 19.5% 
 
Specific adverse events: NR 

HOPEFUL 1 
201485, 124 

 
Medium 

RCT 
334 
52 weeks 

ADA (40 mg biweekly) + 
MTX (6-8 mg/week)  
vs. MTX 

Overall discontinuation: 15.2% vs. 22.1% 
 
Discontinuation due to adverse events: 4.1% vs. 2.5% 
 
Serious adverse events: 0.6% vs. 0.6% 
 
Specific adverse events 
Injection site reactions: 10.5% vs. 3.7%, p=0.02 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

OPERA 
2017125-128 

 
Medium 

RCT 
N=180 
2 years 

ADA (40 mg biweekly) + 
MTX (7.5-20 mg /week)  
vs. MTX 

Overall discontinuation: 10.1% vs. 16.5% 
 
Discontinuation due to adverse events: 2.2% vs. 1.1% 
 
Serious adverse events: 4% vs. 11% 
 
Specific adverse events 
Bronchitis: 1.1% vs. 1.1% 
Leukopenia: 0% vs. 1.1% 

OPTIMA 
2013,87 
2014,129 
2016130 a 

 
Low 

RCT 
N=1,032 
78 weeks 

ADA (40 mg biweekly) + 
MTX (7.5-20 mg/week) 
vs. MTX 

Overall discontinuation: 22.3% vs. 24.2% 
 
Discontinuation due to adverse events: 8.9% vs. 7.9% 
 
Serious adverse events: 7.2% vs. 6.2% 
 
Specific adverse events 
Bronchitis: 0%, 0.9% 
Dizziness: 1%, 0% 

PROWD 
200839, 
2016130 

 
Medium (16 
weeks)  
 
High (56 
weeks) 

RCT 
N=148 
56 weeks 

ADA (40 mg biweekly) + 
MTX (7.5-20 mg/week) 
vs. MTX 

Overall discontinuation: 25% vs. 37% 
 
Discontinuation due to adverse events: 8% vs. 11% 
 
Serious adverse events:17.3% vs. 15.1% 
 
Specific adverse events 
Abdominal pain: 1.4% vs. 0% 
Nausea: 21.3% vs. 32.9% 
Diarrhea: 10.7% vs. 8.2% 
Headache: 10.7% vs. 6.8% 

C-OPERA 
201640 a 

 

Medium (24 
weeks) 
 
High (52 
weeks) 

RCT 
N=316 
2 years 

CZP (400 mg biweekly x 4 
weeks, then 200 mg 
biweekly) + MTX (8-12 
mg/week)  
vs. MTX 

Overall discontinuation: 30.2% vs. 53.5% 
 
Discontinuation due to adverse events: 5.7% vs. 3.8% 
 
Serious adverse events: 8.2% vs. 8.9% 
 
Specific adverse events 
Injection site reaction: 3.1% vs. 1.3% 
Pneumonia: 4.4% vs. 5.1% 
Hepatic disorders: 42.8% vs. 44.6% 

COMET 
200873-75, 131-133 
a 

 

Medium 

RCT 
N=542  
2 years 

ETN (50 mg/week) + MTX 
(7.5 mg/week) vs. MTX 

Overall discontinuation: 19.3% vs. 29.5% 
 
Discontinuation due to adverse events: 10.2% vs. 12.7% 
 
Serious adverse events: 12% vs. 12.7% 
 
Specific adverse events 
Malignancy: 1.5% vs. 1.5% 
Upper respiratory infection: 45% vs. 44% 
Nausea: 53% vs. 50% 
Infusion/injection site reactions: 1% vs. 2% 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

Enbrel ERA 
200076-79 a 

 

Medium 

RCT 
N=632 
1 year  
1-year open-
label 
extension 

ETN (25 mg twice weekly) 
vs. MTX (20 mg/week)  

Overall discontinuation: 25.6% vs. 40.5% 
 
Discontinuation due to adverse events: 7.3% vs. 12.4% 
 
Serious adverse events: 12% vs. 12% 
 
Specific adverse events 
Injection site reaction: 39% vs. 9%, p<0.05 
Nausea: 20% vs. 31%, p<0.05 

ASPIRE 
200470-72 a 

 

Medium 

RCT 
N=1,049 
54 weeks 

IFX (3 mg/kg/8 weeks) + 
MTX (20 mg/week)  
vs. IFX (6 mg/kg/8 weeks) + 
MTX  
vs. MTX 

Overall discontinuation: 21.4%, 23.8%, 25.5% 
 
Discontinuation due to adverse events: 9.5%, 9.6%, 3.2% 
 
Serious adverse events: 11%, 14%, 14% 
 
Specific adverse events 
Infusion or injection site reaction: 21%, 15%, 7% 
TB: 0.8%, 0.3%, 0% 
Serious infection: 5.6%, 5.0%, 2.1%, p=0.02 

Quinn et al., 
200569 a 

 

Medium 

RCT 
N=20 
2 years  
8-year 
followup 

IFX3 mg/kg 0, 2, 6, and 
every 8 weeks) + MTX (7.5-
25 mg/week)  
vs. MTX (7.5-25 mg/week)  

Overall discontinuation: NR 
 
Discontinuation due to adverse events: 5% overall 
 
Serious adverse events: NR 
 
Specific adverse events: NR 

TNF Biologic vs. csDMARD Combination Therapy 

NEO-RACo, 
201388, 96, 97 

 
Low 

RCT 
N=99 
2 years 

IFX (3 mg/kg) + FIN-RACo 
[MTX (25 mg/week) + SSZ 2 
g/day) + HCQ (35 
mg/kg/week) + PRED (7.5 
mg/day)] for 26 weeks  
vs. FIN-RACo 

Overall discontinuation: 8% vs. 8.2% 
 
Discontinuation due to adverse events: 2% vs. 0% 
 
Serious adverse events: 6% vs. 8% 
 
Specific adverse events:  
GI: 56% vs. 61% 
Respiratory: 56% vs. 67% 
Elevated liver enzymes: 12% vs. 16% 
 
No significant differences between arms overall 

TNF Biologics 
Non-TNF Biologic vs. csDMARD Monotherapy 

AGREE, 
200937, 98-100 a 

 

Low 

RCT 
N=509 
2 years 

ABA (10 mg/kg) + MTX (7.5 
mg/week)  
vs. MTX 

Overall discontinuation: 9.4% vs. 10.3% 
 
Discontinuation due to adverse events: 3.1% vs. 4.3% 
 
Serious adverse events: 1.2% vs. 1.2% 
 
Specific adverse events: 
Upper respiratory infection: 26% vs. 26% 
Low 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

AVERT, 
201581 a 

 

Medium 

RCT 
N=351 
2 years 

ABA (125 mg/week) + MTX 
(7.5-15 mg/week) 
vs. ABA 
vs. MTX  

Overall discontinuation: 13.4%, 21.6%, 17.2% 
 
Discontinuation due to adverse events: 1.7%, 4.3%, 2.6% 
 
Serious adverse events: 6.7%, 12.1%, 7.8% 
 
Specific adverse events:  
Serious infection: 0.8% vs. 3.4% vs. 0% 

IMAGE, 
201284, 101, 102 

 
Low 

RCT 
N=755 
2 years 

RIT (1 g days 1 and 15) vs. 
MTX (7.5-30 mg/week) + 
RIT  
vs. MTX 

Overall discontinuation: 15%, 15%, 29% 
 
Discontinuation due to adverse events: 2.8%, 3.2%, 6.8% 
 
Serious adverse events: 13.2%, 14.9%, 16.9% 
 
Specific adverse events: 
Infusion-related reaction: 18.4% vs. 14.1% vs. 12.4% 

TNF vs. Non-TNF 

ORBIT, 201683 

 
High 

RCT 
N=329 
1 year 

RIT (1 g on days 1 and 15 
and after 26 if persistent 
disease activity)  
vs. ADA (40 mg biweekly) or 
ETN (50 mg/week)  

Overall discontinuation: 18.8% vs. 17.7% 
 
Discontinuation due to adverse events: 1.4% vs. 1.3% 
 
Serious adverse events:25.7% vs. 17.2% 
 
Specific adverse events: 
Infections: 53.5% vs. 70.9%  
Injection site reactions less with RIT p=0.003 

Combination and Therapy Strategies 

BeST, 2005104-

108, 114-121 

 
Low 
 
Medium for 10 
yr outcomes 

RCT 
N=508 
12 months 
plus 4-year 
followup 

DAS-driven treatment;  
 
1: sequential monotherapy 
starting with MTX (15 
mg/week) 
vs. 2: stepped-up 
combination therapy: MTX, 
then SSZ, then HCQ, then 
PRED 
vs. 3: combination with 
tapered high-dose PRED 
(60 mg/d to 7.5 mg/day) vs. 
4: combination MTX (25-30 
mg/week) with IFX (3 mg/kg 
every 8 weeks, per DAS, 
could be titrated to 10 
mg/kg) 

5 years 
Overall discontinuation: 12%, 22%, 15%, 9%;  
2 vs 4; p=0.05 
 
Discontinuation due to adverse events: NR 
 
Serious adverse events: 33%, 28%, 28%, 31%, p=0.76 
 
Specific adverse events: NR 
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Table 9. Discontinuation rates and adverse events (continued) 

Study, Year 
 
Risk of Bias 
Ratings 

Study 
Design 
N 
Duration 

Comparison (Dose) Results 

TEAR, 2012110, 

113 

 
High 

RCT 
N=755 
2 years 

1: immediate MTX plus ETN 
vs. 2: immediate MTX plus 
SSZ plus HCQ 
vs. 3: step-up MTX to MTX 
+ ETN 
vs. 4: step-up MTX to MTX 
+ SSZ + HCQ 

Overall discontinuation: 42.4%, 34.8%, 39.5%. 34.9% 
 
Discontinuation due to adverse events: 1&2: 1.9%, 3&4: 
1.3% 
 
Serious adverse events: 13.6%, 14.3%, 12.9%, 12.5%, 
p=0.94 
 
Specific adverse events: NR 

a Included in network meta-analysis (NWMA) 

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; AE = adverse event; ALT = alanine 

transaminase; AST = aspartate aminotransferase; csDMARD = conventional synthetic disease-modifying antirheumatic drug 

CZP = certolizumab pegol; DAS = Disease Activity Score (based on 44 joints); ETN = etanercept; g = grams; GC = 

glucocorticoid; GI = gastrointestinal; HCQ = hydroxychloroquine; IFX = infliximab; kg = kilograms; LEF = leflunomide; mg = 

milligram; mg/d = milligrams per day; MTX = methotrexate; N = number; NR = not reported; PNL = prednisolone; PRED = 

prednisone; pt-years = patient-years; RCT = randomized controlled trial; RIT = rituximab; SHS = Sharp/van der Heijde Score; 

SSZ = sulfasalazine; TB = tuberculosis; TCZ = tocilizumab; TOF = tofacitinib; ULN = upper limit of normal; vs. = versus. 

KQ 4: Comparative Benefits and Harms in Subgroups of 
Patients 

For KQ 4, we were interested in differences in benefits and harms among subpopulations 

based on age, sex or gender, race or ethnicity, disease activity, prior therapies, concomitant 

therapies, and other serious medical conditions. For most of our eligible interventions and for 

most subgroups of interest, we did not find any comparative evidence. The available evidence 

was limited to post hoc subgroup analyses of some TNF biologics versus csDMARDs. 

Key Points 

 For most comparisons of interest, we did not find any eligible evidence on differences in 

benefits and harms among subpopulations.  

 The available evidence is limited to post hoc analyses without statistical subgroup 

analyses. It provides no reliable information on differences among subpopulations. 

 Patients older than 65 years of age had lower ACR response rates (insufficient SOE) and 

substantially higher risks for serious adverse events (low SOE) when treated with ETN or 

MTX than patients younger than 65 years who were treated with the same regimens. 

 Lower disease activity was associated with less radiographic progression in patients 

treated with ADA plus MTX, IFX plus MTX, or MTX monotherapy (insufficient SOE). 

Detailed Synthesis 

Corticosteroids 
We found no eligible evidence on subgroups of interest. 

csDMARDs 
We found no eligible evidence on subgroups of interest. 
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TNF Biologic Versus csDMARD Monotherapy 
Post hoc analyses of data from three RCTs provided information on some subgroups of 

interest. These analyses were limited to ADA plus MTX,85 ETN monotherapy,77 and IFX plus 

MTX70 compared with MTX monotherapy. Because of the post hoc nature of these analyses, 

results should be interpreted cautiously. None of these studies conducted subgroup analyses 

using tests of interaction. 

Adalimumab. A post hoc subgroup analysis of the HOPEFUL 1 trial assessed the impact of 

patients’ disease activity on radiographic progression and remission.85 In multivariate regression 

analyses, low disease activity at baseline was significantly associated with no radiographic 

progression (p=0.01) and with remission (p=0.02) in patients treated with MTX but not in those 

on an ADA and MTX combination treatment (insufficient SOE). The analyses did not compare 

the two subgroups directly.  

Etanercept. A descriptive, retrospective analysis of the ERA trial presented data on efficacy 

and serious adverse events in patients 65 years or older and those younger than 65 years of age.77 

The investigators did not conduct any statistical subgroup analyses. After 24 months of ETN 

treatment, patients 65 years or older had lower ACR response rates than younger patients 

(ACR50, 22% vs. 54%; ACR70, 14% vs. 32%) (insufficient SOE). Likewise, older patients in 

the MTX group had lower ACR response rates than younger patients (ACR50, 31% vs. 43%; 

ACR70, 13% vs. 25%) (insufficient SOE). Older patients had substantially higher risks of 

serious adverse events than younger patients in the ETN group (32.1 events vs. 4.6 events per 

100 patient-years) and in the MTX group (41.7 events vs. 7.2 events per 100 patient-years) (low 

SOE). The specific serious adverse events were not described in the study. 

Infliximab. A post hoc analyses of the ASPIRE trial found that progression of joint damage 

was related to patients’ disease activity in both the IFX plus MTX and the MTX monotherapy 

groups.70 Patients with low, moderate, and high disease activity, however, experienced less joint 

damage in the IFX plus MTX group than in the MTX monotherapy group (p=0.01) (insufficient 

SOE). 

Combinations and Therapy Strategies 
We found no eligible evidence on subgroups of interest.  
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Discussion 

Overview of Key Findings 
We conducted a systematic review and network meta-analysis (NWMA) to update the 2012 

review of the comparative effectiveness of drug therapies for rheumatoid arthritis (RA);19 in this 

report we focused solely on early RA in adults (within 1 year of diagnosis). The objective was to 

evaluate the comparative effectiveness and harms of monotherapies, combination therapies, and 

different treatment strategies. These therapies include several categories of drugs: (1) 

corticosteroids; (2) two classes of disease-modifying antirheumatic drugs (DMARDs)—

conventional synthetic (cs) and targeted synthetic (ts) DMARDS; (3) two classes of biologic 

DMARDs—tumor necrosis factor (TNF) and non-TNF biologics; and (4) various combinations 

or treatment strategies involving multiple drugs. The drug classes and constituent drugs and their 

abbreviations/acronyms can be found in Table 1.  

A total of 37 randomized controlled trials (RCTs) and 9 observational studies comprised the 

evidence base of this updated review. Table 10 summarizes our findings about benefits and 

harms and gives the strength of evidence grades (SOE, in bold) for three Key Questions (KQs) 

addressed by this report. Given that there is sparse data available about subgroups, we included 

this information after the table. SOE grades reflect the level of certainty about conclusions drawn 

from findings; they are high, moderate, low, or insufficient.  

Of specific interest are the following outcomes related to efficacy—disease activity, 

radiographic changes, functional capacity, and remission—and the following outcomes related to 

harms—overall discontinuations, discontinuations attributable to adverse effects, serious adverse 

events, and specific types of adverse events. All outcome differences reported in the table are 

statistically significant. The study population included patients with moderate to high disease 

activity. 

Table 10. Summary of findings about benefits and harms of treatments for early rheumatoid 
arthritis with strength of evidence grades 

Key Comparisons 
Efficacy  
Strength of Evidence 

Harms 
Strength of Evidence 

Corticosteroids: 
Corticosteroid + 
csDMARD vs. 
csDMARDs 

Remission higher in corticosteroid plus MTX 
combination therapy than MTX alone 
Low 

 
Disease activity, radiographic progression 
and functional capacity 
Insufficient 

No differences in serious adverse events 
Moderate 
 

No differences in discontinuation attributable to 
adverse effects  
Low 

Corticosteroids: High-
dose corticosteroid 
(>250 mg) vs. IFX 

ACR response, radiographic progression, 
remission, or functional capacity 
Insufficient 

No differences in discontinuation attributable to 
adverse effects  
Low 

 
Serious adverse events in IFX + MTX vs. 
methylprednisolone + MTX 
Insufficient 

csDMARDs: 
csDMARDs vs. 
csDMARDs 

Disease activity, remission, or functional 
capacity in PRED + SSZ vs. PRED + MTX 
Insufficient 

Discontinuation attributable to adverse effects 
in PRED + SSZ vs. PRED + MTX 
Insufficient 
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Table 10. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy  
Strength of Evidence 

Harms 
Strength of Evidence 

csDMARDs:  
csDMARD 
combination therapy 
vs. csDMARD 
monotherapy 

 
No differences in disease activity or 
functional capacity for MTX + SSZ vs. 
MTX 
Low 
 

Radiographic progression for PRED + 
SSZ vs. PRED + MTX 
Insufficient 

 
No differences in discontinuation attributable 
to adverse effects or serious adverse events 
Low 

csDMARDs: 
csDMARDs vs. TNF 
Biologics  
 
 

ACR response higher and radiographic 
progression less for ADA + MTX vs. ADA 
Moderate 

 
Remission higher for ADA + MTX vs. ADA 
Moderate 
 

Functional capacity improved for ADA + 
MTX vs. ADA 
Moderate 

No differences in discontinuation attributable 
to adverse effects or serious adverse events 
Moderate 

 
 

csDMARDs: 
csDMARDs vs. Non-
TNF Biologics 
 

 

Radiographic progression less for TCZ + 
MTX vs. MTX or TCZ 
Moderate 

 
Remission higher for TCZ + MTX vs. MTX  
Low 
 

Disease activity and functional capacity 
for TCZ + MTX vs. MTX 
Insufficient 

No differences in discontinuation attributable 
to adverse effects or serious adverse events 
Moderate 

 
 

csDMARDs: 
csDMARD vs. 
tsDMARD 

ACR response, disease activity response, 
remission, and radiographic progression 
for TOF + MTX vs. MTX 
Insufficient 
 

Functional capacity for TCZ + MTX vs. 
MTX 
Insufficient 

Discontinuation attributable to adverse 
effects or serious adverse events 
Insufficient 

Biologics 
 

TNF Biologics: TNF 
Biologic vs. 
csDMARD 
Monotherapy  
 
ADA + MTX vs. 
MTX 

Functional capacity improved for ADA + 
MTX vs. MTX 
Moderate 
 

Remission higher for ADA + MTX vs. MTX 
Low 

 
Disease activity and radiographic 
progression for ADA + MTX vs. MTX 
Insufficient 

No differences in discontinuation due to 
adverse effects or serious adverse events 
Low 

Biologics 
 

TNF Biologics: TNF 
Biologic vs. 
csDMARD 
Monotherapy  
 
CZP + MTX vs. MTX 

Remission higher and functional capacity 
improved for CZP + MTX vs. MTX 
Low  
 

Radiographic progression for CZP + MTX 
vs. MTX 
Insufficient 

No differences in discontinuation due to 
adverse effects or serious adverse events 
Low 
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Table 10. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy  
Strength of Evidence 

Harms 
Strength of Evidence 

Biologics 
 

TNF Biologics: TNF Biologic vs. 
csDMARD Monotherapy  
 
ETN + MTX vs. MTX 

ACR response higher and 
radiographic progression less for ETN 
+ MTX vs. MTX 
Moderate 

 
Remission rates higher for ETN + 
MTX vs. MTX 
Low  
 

Functional capacity mixed for ETN + 
MTX vs. MTX 
Low 

No differences in discontinuation due 
to adverse effects or serious adverse 
events 
Low 

 
 

Biologics 
 

TNF Biologics: TNF Biologic vs. 
csDMARD Monotherapy  
 
IFX + MTX vs. MTX 

Remission rates higher and functional 
capacity greater for IFX + MTX vs. 
MTX 
Low  

No differences in discontinuation 
attributable to adverse effects or 
serious adverse events 
Low 

Biologics 
 

TNF Biologics: TNF Biologic vs. 
csDMARD Combination Therapy 
(triple therapy) 
 
ADA + MTX vs. PRED + HCQ + SSZ 
+MTX 

Disease activity, radiographic 
progression, remission or functional 
capacity for ADA + MTX vs. MTX + 
PRED + HCQ + SSZ 
Insufficient 

Serious adverse events 
Insufficient 

 

Biologics 
 

TNF Biologics: TNF Biologic vs. 
csDMARD Combination Therapy 
(e.g., triple therapy) 
 
IFX + MTX vs. SSZ + HCQ + MTX 

No difference in functional capacity for 
IFX + MTX vs. MTX + SSZ + HCQ 
Low 

 
ACR response for IFX + MTX vs. MTX 
+ SSZ + HCQ 
Insufficient 

No differences in discontinuation 
attributable to either adverse effects 
or serious adverse events 
Low 

Biologics 
 

TNF Biologics: TNF Biologic vs. 
csDMARD Combination Therapy 
(triple therapy) 
 
IFX + SSZ + HCQ + PRED + MTX vs. 
SSZ + HCQ + PRED + MTX 

No differences in ACR response, 
radiographic progression, remission, 
or functional capacity for IFX + MTX + 
SSZ + HCQ + PRED vs. MTX + SSZ 
+ HCQ + PRED 
Low 

No differences in discontinuation 
attributable to adverse effects or 
serious adverse events 
Low 

Biologics 
 

Non-TNF Biologics: Non-TNF Biologic 
vs. csDMARD Monotherapy 
 
ABA + MTX vs. MTX 

Disease activity improved and 
remission rates higher for ABA + MTX 
vs. MTX 
Moderate 

 
Radiographic progression less for 
ABA + MTX vs. MTX 
Low 

 
Functional capacity mixed for ABA + 
MTX vs. MTX 
Low 

No differences in discontinuation 
attributable to adverse effects or 
serious adverse events 
Low 
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Table 10. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy  
Strength of Evidence 

Harms 
Strength of Evidence 

Biologics 
 

Non-TNF Biologics: Non-TNF Biologic 
vs. csDMARD Monotherapy 
 
RIT + MTX vs. MTX or RIT 

Disease activity improved and 
radiographic progression less for RIT 
+ MTX or RIT monotherapy vs. MTX 
Moderate 

 
Remission rates higher for RIT + MTX 
or RIT monotherapy vs. MTX 
Moderate 

 
Functional capacity improved for RIT 
+ MTX vs. MTX 
Moderate 

No differences in discontinuation 
attributable to adverse effects or 
serious adverse events 
Moderate 

Biologics: TNF vs. Non-TNF Biologics Functional capacity improved for RIT 
vs. ADA or ETN 
Low  

 
Disease activity or remission for RIT 
vs. ADA or ETN 
Insufficient 

Discontinuation attributable to 
adverse effects or serious adverse 
events 
Insufficient 

 
Serious adverse events for RIT vs. 
ADA or ETN  
Insufficient 

Combination Strategies: Strategies:  
1: Sequential monotherapy starting 
with MTX  
vs.  
2: step-up combination therapy  
vs.  
3: combination with high-dose tapered 
PRED  
vs. ‘ 
4: combination therapy with IFX 

Disease activity improved for strategy 
3 (combination therapy with high dose 
tapered PRED) and strategy 4 
(combination therapy with IFX) than 
with either strategy 1 (sequential 
monotherapy) or 2 (step-up therapy) 
Moderate 

 
No differences in radiographic 
progression long term (5 years) 
Moderate 

 
No differences in long term remission 
(4 years) 
Moderate 

 
No differences in functional capacity 
(2 years) 
Low 

No differences in serious adverse 
events  
Low 

Combination Strategies: Strategies:  
1: immediate MTX + ETN  
vs.  
2: immediate MTX + SSZ + HCQ  
vs.  
3: step-up MTX to combo MTX + ETN  
vs.  
4: step-up MTX to combo MTX + SSZ 
+ HCQ 

Disease activity in immediate 
combination therapy (MTX + ETN) 
and in triple therapy (MTX + SSZ + 
HCQ) at 6 months but no differences 
at 2 years 
Insufficient 

 
Radiographic progression, remission, 
or functional capacity 
Insufficient 

Discontinuation attributable to 
adverse effects  
Insufficient 

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; csDMARD = conventional synthetic 

DMARD; CZP = certolizumab pegol; DMARD = disease-modifying antirheumatic drug; ETN = etanercept; HCQ = 

hydroxychloroquine; IFX = infliximab; MTX = methotrexate; PRED = prednisone; RIT = rituximab; SSZ = sulfasalazine; TCZ = 

tocilizumab; TNF = tumor necrosis factor; TOF = tofacitinib; tsDMARD = targeted synthetic DMARD; vs. = versus. 

Existing comparative evidence for our review was diverse. It included comparisons of 

monotherapies, combination therapies, triple therapy (methotrexate [MTX], sulfasalazine [SSZ], 

hydroxychloroquine [HCQ]), and treatment strategies. Additionally, the drug classes spanned 
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corticosteroids, conventional synthetic disease-modifying antirheumatic drug (csDMARDs), 

targeted synthetic DMARDs (tsDMARDs), tumor necrosis factor (TNF) biologic DMARDs, and 

non-TNF biologic DMARDs. No studies on the use of biosimilar DMARD agents in early RA 

were included in this report.  

For corticosteroids and csDMARDs, the evidence allowed us to draw some conclusions for 

early RA. Corticosteroids, in combination with MTX, led to higher remission rates than MTX 

alone; results were mixed, however, for radiographic progression, health-related quality of life 

(HRQOL), and functional capacity. The corticosteroids used were heterogeneous and included 

varying doses of prednisone (PRED), prednisolone, and methylprednisolone regimens.  

Studies of csDMARD therapies mainly examined SSZ and MTX. Comparisons of SSZ with 

MTX (monotherapy or combination therapy) found no differences in disease activity, functional 

capacity, or rates of remission.  

Although several biologic agents are available, the head-to-head evidence remains limited. 

Moderate strength of evidence supports combination therapy of adalimumab (ADA) plus MTX 

versus ADA only for several outcomes; specifically, ADA plus MTX led to higher American 

College of Rheumatology (ACR) response rates, higher remission rates, and less radiographic 

progression than ADA monotherapy. There were no significant differences in serious adverse 

events or discontinuations attributed to adverse events between these two medication regimens. 

Our NWMA also found significantly higher ACR50 response rates and less radiographic 

progression following use of ADA plus MTX versus ADA monotherapy. The data showed that 

both TNF biologics (ADA, etanercept [ETN], or infliximab [IFX]) and non-TNF biologics 

(tocilizumab or abatacept [ABA]) in combination with MTX have higher ACR50 treatment 

response than biologic monotherapy. The results of comparative NWMA for overall 

discontinuation and discontinuation attributed to adverse events had confidence intervals that 

were too wide to support firm conclusions.  

The evidence comparing the other TNF biologics (ADA, certolizumab pegol [CZP], ETN, or 

IFX) plus MTX with MTX monotherapy showed higher remission rates, better functional 

capacity, and less radiographic progression for the combination medications. Serious adverse 

events or discontinuations did not differ significantly. Similar findings were also noted for the 

non-TNF biologics (ABA or rituximab [RIT]) in combination with MTX. Head-to-head evidence 

for biologics is limited to one trial,83 which found no significant differences in disease activity 

and remission with RIT compared with TNF biologics (ADA or ETN). 

Combination therapies with csDMARD triple therapy (MTX plus SSZ plus HCQ) compared 

with TNF biologics (either ADA or IFX) plus MTX found no significant differences in remission 

or radiographic changes. Rates of adverse events did not differ. In terms of treatment strategies, 

the BeSt study104-108, 114-121 assessed several treatment strategies for early RA; the investigators 

included sequential monotherapy, step-up combination therapy, combination therapy with 

tapered PRED, and combination therapy with IFX. Over the long term (i.e., 5 years), 

radiographic progression, remission, and functional capacity among the arms did not differ 

across the arms of the trial. 

Subpopulation data were limited to post hoc analyses. For most comparisons, we did not find 

eligible evidence on the benefits and harms among subpopulations. However, older populations 

(ages 65 years or older) had substantially higher risk for serious adverse events (as defined by the 

U.S. Food and Drug Administration [FDA]) when treated with DMARDs including ETN or 

MTX than younger populations. 
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Findings in Relationship to What Is Already Known 
Our findings are consistent with treatment recommendations for early RA from the ACR and 

the European League against Rheumatism (EULAR). Our results go further and support 

additional therapies for patients with moderate to high levels of disease activity. The ACR and 

EULAR task force both support a treat-to-target approach over a nontargeted approach with the 

goal of achieving remission or low disease activity.14, 148 The BeST trial used a treat-to-target 

approach, and its results support this recommendation.106  

The ACR guidelines recommend csDMARD monotherapy (MTX preferred) instead of 

double or triple csDMARD therapy in patients who have never taken a csDMARD.14 If disease 

activity remains moderate or high, despite csDMARD monotherapy, then the ACR recommends 

double or triple csDMARD therapy or a TNF or non-TNF biologic DMARD (with or without 

MTX). Our evidence was insufficient to support one DMARD over another (e.g., csDMARDs, 

biologic DMARDs). However, we found that when biologics were used in combination with 

MTX therapy, patients achieved lower disease activity, higher functional capacity, and higher 

remission rates than with monotherapy alone. The discrepancy between our findings and the 

ACR guidelines may be due to several reasons. First, the patients in the trials that we used for 

our NWMA were MTX naive. Next, all of our studies included patients with moderate to high 

disease activity at baseline. Patients with early RA  in a clinical setting may present with less 

disease severity. Finally, this report assessed comparative effectiveness based on current 

available evidence. The ACR based their recommendations on a consideration of the balance of 

relative benefits and harms of the treatment options as well as patients’ values and preferences.  

Although the evidence for the effectiveness of MTX plus biologics in early RA is favorable, 

it is not the standard of care for a number of reasons. First, some data indicated that certain 

patients may do fine on MTX monotherapy, but no information is available about how to identify 

or predict these patients. Second, many insurers require MTX failure as a prerequisite to add a 

biologic (probably based on the effectiveness of MTX). Third, patients may be wary of a 

combination therapy approach in early disease (e.g., cost, side effects, injections). 

The EULAR task force advocates starting with csDMARDs as first-line therapy in the 

absence of poor prognostic factors (e.g., high disease activity, early joint damage, autoantibody 

positivity) in early RA.148 When poor prognostic factors are present, the task force advocates for 

adding a TNF or non-TNF biologic to a csDMARD. This guideline group regards all biologic 

DMARDs as similarly effective and safe after csDMARD monotherapy failure. Our findings 

harmonized with the EULAR’s guidelines that csDMARD is not recommended as a first-line 

therapy for patients with poor prognostic factors. Our evidence included two studies comparing 

csDMARD combination therapy and csDMARD monotherapy in patients with poor prognostic 

factors.58, 60 These investigations produced no significant differences in disease activity, 

functional capacity, and radiographic changes. The evidence we found comparing combinations 

of biologics and MTX with either biologic or MTX monotherapies (N=10 studies) in patients 

with early RA and poor prognostic factors reported that patients receiving combination therapies 

achieved higher remission rates.38, 40, 56, 62, 65, 69, 72, 75, 79, 87 However, we had no available studies 

that specifically examined therapies in patients with early RA and less severe disease activity and 

patients with early RA plus poor prognostic factors.  
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Applicability 
Although we derived our evidence base primarily from RCTs that typically enrolled a 

discrete population and were conducted under ideal situations, the findings from observational 

and efficacy trials were generally consistent. However, the observational and noncontrolled 

studies reported higher discontinuation rates. For example, one observational study of MTX vs 

MTX plus SSZ in a SSZ-resistant population had overall discontinuation rates ranging from 33.9 

percent to 50.0 percent at 1 year due to either side effects or lack of response.55 A second 

observational study of MTX vs SSZ reported similar reasons for withdrawal.64 Discontinuation 

rates from clinical trials were generally lower than 20 percent. The observational studies in this 

report describing harms were rated as medium to high risk of bias. Higher quality observational 

studies may affect the estimates of these results. 

The range of mean (or median) disease durations across all 46 included studies was 2 weeks 

to 12 months. All our included studies enrolled patients with moderate to high disease activity at 

baseline as measured with mean or median Disease Activity Scale (DAS) 28 scores, ranging 

broadly from 3.4 to 7.1 (DAS ranges from 0 to 10; 3.2 is a threshold for low disease activity; 

more than 5.1 is considered high disease activity). More than one-half of the patient population 

were women; the mean age range was 46 to 83 years. Study durations ranged from 6 months to 

10 years.  

In addition, trials comparing corticosteroids used varying doses and tapering strategies. 

Similarly, MTX dosing ranged from 7.5 mg per week to 25 mg per week. This degree of 

heterogeneity did not allow for suitable evidence comparison, but it may be typical of common 

clinical practices.  

As stated previously, subpopulation studies of differences in benefits and harms were mostly 

lacking. The evidence was limited to post hoc subgroup analyses from studies comparing TNF 

biologics with csDMARDs. 

Contextual Questions 
During the review process, we flagged studies for their relevance to the contextual questions 

during the review process and we also supplemented this evidence base with a targeted literature 

search. 

Contextual Question 1: Does treatment of early RA improve disease 

trajectory and disease outcomes compared with the trajectory or 

outcomes of treatment of established RA? 
Structural damage occurs early in active RA, and early DMARD treatment improves the 

long-term outcome of the disease.17 In prospective studies of early RA, approximately 75 percent 

of patients have joint erosions or develop initial erosions within the first 2 years of symptom 

onset.149 In a review of five delayed treatment trials, RA patients treated immediately at 

presentation had improved patient function and reduced radiographic progression than patients 

whose treatment was delayed.150 For the majority of these trials, the average disease duration at 

initial presentation was 12 months or less. Few other data support these results, however, 

because it is now thought to be unethical to withhold treatment from patients in early active RA.  

The ultimate treatment goal for RA is sustained remission. However, less than 50 percent of 

all RA patients who achieve remission remain in remission 1 year later.151 Achieving remission 
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earlier in the disease trajectory is important to achieving goals such as reduction of joint damage 

and disability.152 In one observational study of 871 women with RA, patients who achieved 

remission less than 5 years after diagnosis were able to maintain remission, while patients who 

first achieved remission 5 or more years after diagnosis were not able to do so.153 A meta-

analysis of data on RA patients from 14 RCTs identified that one strong predictor of a beneficial 

response to therapy was a shorter disease duration at treatment initiation.154  

Contextual Question 2: What barriers prevent individuals with 

early RA from obtaining access to indicated drug therapies?  
One qualitative research study of health care stakeholders, including general practitioners, 

rheumatologists, hospital representatives, and members of a rheumatology society (N=34), 

identified key barriers to accessing appropriate (or any) care for early RA. Important barriers 

included lack of access to primary health care services because of travel distance, difficulties of 

making an RA diagnosis in primary care, difficulties in accessing biologics and obtaining insurer 

approval of biologics, and access to specialty care, especially in rural areas.155  

A cross-sectional study of 4,037 RA patients identified clinical situations in which 

rheumatologists elected to continue monitoring RA in patients with moderate or high disease 

activity rather than adjusting their DMARD therapy.156 Several circumstances prompted this 

practice: patient preference not to adjust therapy, insufficient time to assess response to recently 

initiated DMARD treatment, noninflammatory musculoskeletal pain contributing to a high 

DAS28 score, costs, and reimbursement issues.  

Another qualitative study of rheumatologists and nurses (N=32) explored barriers hindering 

the use of intensive combination treatment strategies in early RA patients. Several important 

barriers were identified: contraindications (e.g., patients with coexisting conditions, older 

patients), increased risk of side effects and related complications, and patients’ resistance to 

therapies.157 

Patients face high out-of-pocket expenses for RA therapies. In a retrospective analysis of the 

Medical Expenditure Panel Survey, mean out-of-pocket expenses were $274.99 per monthly 

prescription.158 This figure was lower for privately insured and publicly insured patients than for 

those who were uninsured. Higher out-of-pocket expenses were found among patients who were 

uninsured, female, and diagnosed with other conditions in addition to RA.  

In a 12-month observational study using Marketscan Research databases (N=26,911), the 

research team examined risk factors for noninitiation of DMARDs in patients with newly 

diagnosed RA.159 Early RA patients were followed for 12 months after diagnosis. More than one-

third of patients did not start DMARD therapy within that first year. After multivariate 

adjustment, risk factors for DMARD noninitiation included older age (85 years or older); high 

Deyo-Charleson Comorbidity Index score; and the presence of gastrointestinal disorders, cardiac 

conditions, hypertension, osteoarthritis, or respiratory infections. 

Limitations 
 Our review update has some limitations. No consensus exists on the definition of early RA. 

Moreover, criteria used in the literature for defining populations with early RA are variable. A 

recent task force of RA experts recommended defining early RA as no more than 1 year of 

diagnosed disease duration.148 For this review, we defined populations with early RA as having a 
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diagnosed disease duration limited to 1 year or less and included mixed population studies if >50 

percent of the study populations had an early RA diagnosis. 

Additional evidence on treatment comparisons might be gained by expanding the definition 

to 2 years. In reviewing our literature, we identified but excluded 11 studies of adults with a 

duration of RA between 1 and 2 years from diagnosis. However, requiring a diagnosed disease 

duration of 1 year or less is in line with current clinical practice. 

For several of the studies evaluating corticosteroids, drug dosing was heterogeneous. This 

factor limited our ability to draw conclusions from comparisons of these agents. Similarly, in 

csDMARD comparisons, MTX dosing varied from 7.5 mg to 25 mg weekly.  

Few data were available about subgroups that are of interest to this field; typically, we found 

only limited data on age. Evidence was limited for the tsDMARD class and nonexistent for 

biosimilars in the early RA population. Although existing evidence of biologics in combination 

with MTX shows that this regimen can improve disease activity, we do not know whether 

starting treatment with a biologic rather than a csDMARD improves long-term prognosis of RA.  

Because of a lack of head-to-head trials, we often had to rely on results from the NWMAs to 

estimate the comparative effectiveness of interventions of interest for treating patients with early 

RA. Network (sometimes referred to as indirect or mixed) meta-analyses are an important 

analytic tool in the absence of direct head-to-head evidence, but they also have limitations. The 

“transitivity assumption” relies on the premise that any patient in the network would be equally 

likely to have received any of the treatments in the network. It is difficult to assess this 

assumption when no direct head-to-head studies are available and estimates are based 

exclusively on indirect comparisons. In the case of our NWMAs, most comparisons were based 

on a “star network” with MTX as the common comparator. Although we carefully assessed the 

clinical heterogeneity of all trials included in the network meta-analyses to ensure that they were 

as homogenous as possible, we were not able to statistically assess the assumption of 

homogeneity (and transitivity) statistically for most comparisons. Furthermore, NWMAs often 

yield estimates with wide confidence intervals that encompass clinically relevant benefits or 

harms for both drugs (or combinational therapies) that are being compared. Such inconclusive 

results should not be misinterpreted as evidence for no difference in benefits or harms. In 

general, these limitations are reflected in the strength of evidence ratings.  

Research Needs 
Future research should help clinicians and researchers draw stronger conclusions on the 

comparative effectiveness and harms of medications for patients with early RA. Multiple 

established therapies exist for early RA, but comparative evidence is badly needed. Studies 

comparing therapy options in patients diagnosed with early RA who have different degrees of 

disease activity or poor prognostic factors would be helpful in the clinical setting.  

Also, at least some, or perhaps many therapies for early RA may be initially effective, but 

longer-term effects have not been well studied. Studies with longer treatment periods and 

followup of 5 years or longer would provide better information on adherence and adverse events. 

They would also yield insights as to whether starting with a biologic improves long-term 

prognosis of RA.  

Most studies that we used for this review evaluated csDMARD and biologic medications. 

FDA has approved several biosimilars, but because they have not been studied specifically 

among early RA patients, we could not include any studies of them in this review. This new 
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generation of arthritis drugs should be examined in early RA because they are not exact copies of 

biologics.  

Analyses of subpopulations based on age and coexisting medical conditions (hepatitis C, 

congestive heart failure, diabetes, and cancer) would also be helpful for clinicians and patients 

newly diagnosed with RA. Currently, treatment selection based on benefits and harms is difficult 

in these populations.  

Conclusions 
For patients with early RA, qualitative and network meta-analyses suggest that the 

combination of MTX with TNF or non-TNF biologics improves disease activity and remission 

when compared with monotherapy with a biologic or csDMARD. This comprehensive review 

found similar adverse events and discontinuation rates for csDMARDs, TNF biologics, and non-

TNF biologics in studies ranging in length from 6 months to 5 years. Compared with younger 

patients, older populations had higher rates of serious adverse events when treated with ETN or 

MTX monotherapy.  
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