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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: Aysegul Gozu, M.D., M.P.H., Agency for Healthcare Research and Quality, 5600
Fishers Lane, Rockville, MD 20857, or by email to epc@ahrg.hhs.gov.

Gopal Khanna M.B.A. Arlene S. Bierman, M.D., M.S.

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. Diane E. Bild, M.D., M.P.H.
Executive Director Acting Chief Science Officer
PCORI PCORI
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Evidence Summary

Introduction and Methods

This systematic review updates a 2012 report that evaluated the benefits and harms of drug
therapies for adults with rheumatoid arthritis (RA).! 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 and conventional synthetic disease-modifying
antirheumatic drugs (csDMARDSs) have been prescribed the longest. Targeted synthetic disease-
modifying antirheumatic drugs (tsSDMARDSs) were approved more recently. Additionally, many
trials or observational studies in this review evaluated mainly FDA-approved biologic drugs
(both tumor necrosis factor [TNF] and non-TNF drugs). The FDA has approved numerous
biosimilars.

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 A. 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?

We synthesized the literature qualitatively within and between corticosteroids and classes of
disease-modifying antirheumatic drugs (DMARDS), including csDMARDs, tsDMARDs, TNF
and non-TNF biologics, and biosimilars. Additionally, combination treatment strategies were
examined. We conducted network meta-analysis for five outcomes: American College of
Rheumatology 50 percent improvement (ACR50), remission based on Disease Activity Score
(DAS), radiographic joint damage, all discontinuations, and discontinuations due to adverse
events.

Table A. Summary of characteristics of this systematic review on treatment of patients with early
rheumatoid arthritis
Population

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

Note: The references for the Evidence Summary are included in the reference list that follows the appendixes.
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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), sarilumab
(SAR),2 tocilizumab (TCZ)

Targeted synthetic DMARD (tsDMARD): Tofacitinib (TOF)2

Biosimilars: ADA-atto,? IFX-dyyb,2 IFX-abda,® ETN-szzs?

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:
e ACR 20/50/70

e DAS

e Sharp Score®

2. Benefits of drug therapies including improving patient-reported symptoms,
functional capacity, or quality of life

Clinical tools including:
e HAQ

® SF-36

3. Harms of drug therapies including tolerability, patient adherence, and
adverse effects

Harms including:
e  Overall discontinuations
e Discontinuations attributable to AEs
e  Serious® AEs
e Specific! AEs

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

Subgroups of patients defined by:
e Age

Sex

Race or ethnicity

Disease activity

Prior treatment

Concomitant therapies

Coexisting conditions

Timing of Review

Beginning Search Date: January 2011

End Search Date: October 5, 2017

ES-2




Overview of Important Studies Underway

Six trials either ongoing or completed, but findings not yet published.

e  One trial of ETN plus MTX versus a treat-to-target strategy with initial
MTX and later combination DMARD treatment

One trial of TCZ plus MTX versus TCZ

One trial of TCZ plus MTX versus MTX

One trial of ETN plus MTX versus MTX

One trial of csDMARD combination therapy versus csDMARD
monotherapy

e  One single-arm study of golimumab.

@ New medications that FDA has approved since the prior report

b Sharp-van der Heijde method for scoring radiographs

¢ As defined by FDA: Life-threatening, requires hospitalization, leads to lasting disability or congenital anomaly, or jeopardizes
the patient in any serious way

dRash, 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; csSDMARD =
conventional synthetic disease-modifying antirheumatic drug; DAS = Disease Activity Score; DMARD = disease-modifying
antirheumatic drug; ETN = etanercept; FDA = U.S. Food and Drug Administration; HAQ = Health Assessment Questionnaire;
MTX = methotrexate; RA = rheumatoid arthritis; SF-36 = Medical Outcomes Study Short Form 36 Health Survey; TCZ =
tocilizumab.

Results and Key Findings

We included 49 studies (reported in 124 published articles) that provided data on at least one
of the review’s Key Questions. Of these studies, 41 were randomized controlled trials (RCTs), 4
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 16 studies as
high risk of bias for at least some of the eligible outcomes they reported. Studies (n=2) or study
outcomes rated high risk of bias were excluded from analyses and used only in sensitivity
analyses for the network meta-analysis. 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 49 included studies was 2 weeks
to 12 months. Prior treatment use varied widely across drug therapy categories. Among all 49
included studies, five studies did not report any details about prior treatment use,>”’ leaving 44
studies that did. Of these, 36 enrolled methotrexate (MTX)-naive patient samples, and the
remaining eight studies enrolled patients with at least some prior csDMARD use (including
MTX).

In four of these eight studies, prior use of any csDMARDSs ranged from 13 to 48 percent.
The other four enrolled samples that were entirely csDMARD resistant.* Among the 15 studies
analyzed in our primary or sensitivity network meta-analysis (NWMA), five enrolled patients
with some prior csDMARD use other than MTX,2-1¢ and three did not report whether patients
had used other csDMARDs." 17+ 18

Five of the eight studies enrolled samples that had previously used MTX specifically: 58%°
and 79 percent of patients in two studies, and three studies (all trials) enrolling samples that
were entirely MTX resistant (i.e., 100% prior use).®1°

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);
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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.

More than one-half (ranging from 53% to 83%) of the patient population was women. The
mean age range was 46 to 64 years. Study durations ranged from 6 months to 15 years.

We grouped studies based on the primary drug therapy of interest, ordered from oldest
(corticosteroids and csDMARDSs) to newest (TNF or non-TNF biologics), and then the most
complex (combination therapies). We describe the main findings for each group below.

Corticosteroids: Eight 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 (from 44.8% to 76.7%
for combination therapy and 27.8% to 33.3% for MTX monotherapy) (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.

csDMARDs and tsDMARDs: Twelve RCTs, two observational studies with control groups,
and four single-arm observational studies evaluated csDMARDSs; only one of these studies
compared a tsSDMARD (tofacitinib) with a csDMARD (MTX) (Table B). These studies
predominantly compared sulfasalazine plus MTX with MTX only. When comparing various
csDMARD combination therapies with csDMARD monotherapies, we concluded that groups did
not differ in response, remission, functional capacity, serious adverse events, or discontinuations
attributable to adverse events (low SOE). Evidence was insufficient to draw conclusions about
radiographic changes, csDMARD monotherapies compared with other csDMARD
monotherapies, or tofacitinib compared with MTX.

When comparing csDMARD (MTX) plus TNF biologic therapy (adalimumab [ADA]) with
ADA only, we concluded that combination treatment led to greater response and remission, less
radiographic progression, and greater improvement in functional capacity (moderate SOE)
(Table C). The groups also did not differ in serious adverse events or discontinuations
attributable to adverse events (moderate SOE).

Treatment with a csDMARD (MTX) plus a non-TNF biologic (TCZ) led to greater remission
than TCZ biologic monotherapy, respectively (low SOE), but groups receiving treatment with
MTX plus another non-TNF biologic (abatacept [ABA]) did not differ in response or remission
from those receiving ABA monotherapy (Table C). Groups receiving MTX plus ABA did not
differ from those receiving ABA monotherapy in functional activity (low SOE). The groups also
did not differ in serious adverse events or discontinuations attributable to adverse events (low
SOE for ABA and moderate SOE for TCZ). Evidence was insufficient to draw conclusions about
disease activity for these comparisons or about functional capacity for MTX plus TCZ compared
with TCZ.

Biologic DMARDs: Twenty-two RCTs and one single-arm observational study evaluated
TNF and non-TNF biologic drugs for treating patients with early RA. Of these, 22 evaluated
disease activity, functional capacity, and harms outcomes (Table C). The combination of either a
TNF or a non-TNF biologic with MTX, when compared with MTX alone, generally reduced
disease activity (mostly moderate and low SOE) and led to higher rates of remission (all
moderate and low SOE) and less radiographic progression (mostly moderate and low SOE).
Network meta-analyses and head-to-head trials found higher ACR50 response for combination
therapy of biologic DMARDSs plus MTX than MTX monotherapy (NWMA range of relative

ES-4



risks [RRs], 1.20 [95% confidence interval [CI], 1.04 to 1.38] to 1.57 [95% CI, 1.30 to 1.88]).
The groups did not differ with respect to harms (all low SOE).
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Table B. Benefits and harms of csDMARDSs versus csDMARD or tsDMARD for treatment of patients with early rheumatoid arthritis

Specific

Strength of Summary of Rationale for Strength of

Outcome Type Outcome Results Evidence Evidence
Disease activity Response? No significant difference between SSZ + MTX and MTX alone* -2 Low for trials Downgraded because open label design; high
attrition; large Cls cross appreciable benefits or
harms; and not enough events to meet optimal
information size
Disease activity Response? SSZ + MTX and MTX alone? Insufficient Downgraded because high attrition; large Cls
for obs cross appreciable benefits or harms; and not
evidence enough events to meet optimal information size
Disease activity Response? SSZ compared with MTX, with or without concomitant PNL?"28 Insufficient  Trials: Downgraded because high attrition; large
for both baseline differences between groups; large Cls
trials and cross appreciable benefits or harms; and not
obs enough events to meet optimal information size
evidence
Obs evidence: Downgraded because high
attrition; large Cls cross appreciable benefits or
harms; and not enough events to meet optimal
information size
Disease activity Response? TOF compared with MTX alone? Insufficient Downgraded because high attrition; large Cls
cross appreciable benefits or harms; and not
enough events to meet optimal information size
Disease activity Remission SSZ compared with MTX, with concomitant PNL?” Insufficient Downgraded because high attrition; direction of
effect varies; large Cls cross appreciable
benefits or harms; and not enough events to
meet optimal information size
Disease activity Remission TOF compared with MTX alone? Insufficient Downgraded because high attrition; large Cls;
and not enough events to meet optimal
information size
Disease activity Radiographic SSZ compared with MTX, with or without concomitant PNL?” Insufficient Downgraded because high attrition; large
Changes baseline differences between groups; large Cls
cross appreciable benefits or harms; and not
enough events to meet optimal information size
Disease activity Radiographic SSZ + MTX and MTX alone* 2% 22,2425 Insufficient Downgraded because high attrition; large Cls
Changes cross appreciable benefits or harms; and not
enough events to meet optimal information size
Disease activity Radiographic TOF compared with MTX?® Insufficient Downgraded because high attrition; large Cls
Changes cross appreciable benefits or harms; and not

enough events to meet optimal information size
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Outcome

Specific

Strength of

Summary of Rationale for Strength of

Type Qutcome Results Evidence Evidence
Functional  N/A No significant difference between SSZ + MTX and MTX alone* -2 Low Downgraded because open label design; high
Capacity attrition; and large Cls cross appreciable
benefits or harms
Functional N/A No significant difference between PNL + MTX + SSZ + HCQ and Low Downgraded because open label design; high
Capacity monotherapy with MTX or SSZ? attrition; and large Cls cross appreciable
benefits or harms
Functional N/A SSZ compared with MTX, with or without concomitant PNL?’ Insufficient for both Trials: Downgraded because high attrition; not
Capacity trials and obs enough events to meet optimal information size;
evidence and large baseline differences between groups
Obs evidence: Downgraded because high risk
of confounding by indication
Functional N/A TOF compared with MTX alone? Insufficient Downgraded because large Cls cross
Capacity appreciable benefits or harms, and not enough
events to meet optimal information size
Harms SAEs and D/C  No significant differences between SSZ + MTX and MTX alone* 2+-%5 Low for trials Downgraded because open label design; high
attributable to attrition; and imprecision
AEs
Harms D/C attributable SSZ + MTX and MTX alone?® Insufficient for obs Downgraded because of high risk of selection
to AEs evidence bias for treatment discontinuation; high risk of
confounding by indication; and not enough
events to meet optimal information size
Harms SAEs and D/C  TOF compared with MTX?® Insufficient Downgraded because high attrition; large Cls
attributable to cross appreciable benefits or harms; and not
AEs enough events to meet optimal information size
Harms D/C attributable SSZ compared with MTX, with or without concomitant PNL?"-28 Insufficient for both Trials: Downgraded because high attrition; large

to AEs

trials and obs
evidence

Cls cross appreciable benefits or harms; and
not enough events to meet optimal information
size

Obs evidence: Downgraded because high risk
of confounding by indication; large Cls cross
appreciable benefits or harms; and not enough
events to meet optimal information size

2 Response defined by ACR or DAS28

ACR = American College of Rheumatology; AE = adverse event; Cl = confidence interval; csDMARD = conventional synthetic disease modifying anti-rheumatic drug; D/C =
discontinuation; DAS28 = Disease Activity Score based on 28 joints; HCQ = hydroxychloroquine; MTX = methotrexate; N/A = not applicable; Obs = observational; PNL =
prednisolone; PRED = prednisone; SAE = serious adverse event; SSZ = sulfasalazine; TOF = tofacitinib; tsDMARD = targeted synthetic DMARD.
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Table C. Benefits and harms of biologic DMARDSs for early RA treatment

Strength
Qutcome Specific of Summary of Rationale for Strength of
Type Qutcome Results Evidence Evidence
Disease Response No significant difference between non-TNF biologic (ABA) + MTX and Low Downgraded because high attrition
activity ABA alone’
Disease Response? Significantly improved response for TNF biologic (ADA) + MTX than Moderate Downgraded because high attrition
activity ADA alone and for ADA than MTX®
Disease Response? Significantly improved response for TNF biologic (ETN) + MTX than Moderate Downgraded because medium level of study
activity MTX alone!? 4 limitations
Disease Response? Significantly improved response for non-TNF biologics (ABA or RIT) Moderate ~ ABA + MTX: Downgraded because high
activity + MTX than MTX alone’: 3031 attrition;
RIT + MTX: Not enough events to meet
optimal information size
Disease Remission Significantly higher remission for TNF biologic (ADA) + MTX than Moderate Downgraded because high attrition
activity ADA alone and for ADA than MTX®
Disease Radiographic Significantly less radiographic progression for TNF biologic (ADA) + Moderate Downgraded because high attrition
activity Changes MTX than ADA alone and for ADA than MTX®
Disease Radiographic Significantly less radiographic progression for non-TNF biologic Moderate Downgraded because medium level of study
activity Changes (TCZ) + MTX than TCZ alone and for TCZ than MTX3%2 % limitations
Disease Radiographic Significantly less radiographic progression for TNF biologic (ETN) Moderate Downgraded because medium level of study
activity Changes alone and combined with MTX than MTX alone!? 4 limitations
Disease Radiographic Significantly less radiographic progression for non-TNF biologic Moderate Downgraded because medium level of study
activity Changes (TCZ) + MTX than MTX alone® 3 limitations
Disease Radiographic Significantly less radiographic progression for non-TNF biologic (RIT)  Moderate Downgraded because not enough events to
activity Changes + MTX than MTX alone® meet optimal information size
Disease Response? Significantly improved response with TNF biologic (ADA) + MTX Low Downgraded because high attrition
activity compared with MTX alone!® 16.34-87
Disease Response? Significantly improved response with TNF biologic (CZP) + MTX Low Downgraded because high attrition; large
activity compared with MTX alone®: % confidence intervals; and not enough events to
meet optimal information size
Disease Response? Significantly improved response with TNF biologic (IFX) + MTX than Low Downgraded because medium level of study
activity csDMARD combination therapy®® limitations
Disease Response? No significant difference between TNF biologic (IFX) + csDMARD Low Downgraded because large Cls cross
activity combination and csDMARD combination therapies*° appreciable benefits or harms, and not enough
events to meet optimal information size
Disease Remission No significant difference between non-TNF biologic (ABA) + MTX and Low Downgraded because high attrition
activity ABA alone’

ES-8



Outcome Type Specific Results Str_ength of Su_mmary of Rationale for Strength of
Outcome Evidence Evidence
Disease activity Remission Significantly higher remission for non-TNF biologic (TCZ) + MTX than  Low Downgraded because large Cls cross
TCZ alone and for TCZ than MTX3% 38 appreciable benefits or harms
Disease activity Remission Significantly increased remission for TNF biologics (ADA, CZP, ETN,  Low?® ADA + MTX: Downgraded because high attrition;
IFX) plus MTX, or TNF biologic alone (ETN), compared with MTX
a|0nelz-17,34-37, 41 i .
CZP + MTX: Downgraded because high attrition;
large Cls; and not enough events to meet
optimal information size;
ETN + MTX and ETN alone: Downgraded
because medium level of study limitations, and
not enough events to meet optimal information
size;
IFX + MTX: Downgraded because medium level
of study limitations
Disease activity Remission No significant difference between TNF biologic (IFX) + csDMARD Low Downgraded because large Cls cross
combination and csDMARD combination therapies'? appreciable benefits or harms, and not enough
events to meet optimal information size
Disease activity Remission Significantly higher remission for non-TNF biologic (TCZ) + MTX than  Low Downgraded because medium level of study
MTX alone3® 33 limitations, and large Cls cross appreciable
benefits or harms
Disease activity Radiographic Significantly less radiographic progression for some biologics (TNF: Low® ADA + MTX: Downgraded because high attrition,
Changes ADA, CZP; non-TNF: ABA) plus MTX compared with MTX alone!® 15 31 and large Cls cross appreciable benefits or
harms
CZP + MTX: Downgraded because high attrition;
large Cls; and not enough events to meet
optimal information size
ABA + MTX: Downgraded because high attrition
Disease activity Radiographic No significant difference between TNF biologic (IFX) + csDMARD Low Downgraded because large Cls cross
Changes combination therapy compared with csDMARD combination therapy appreciable benefits or harms, and not enough
alone*® events to meet optimal information size
Disease activity Response? Non-TNF biologic (TCZ) + MTX compared with TCZ alone and TCZ Insufficient Downgraded because direction of effect varies,

compared with MTX32 33

and large Cls cross appreciable benefits or
harms
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Outcome Type

Specific

Results

Strength of Summary of Rationale for Strength of

Outcome Evidence Evidence
Disease activity Response? IFX + MTX compared with MTX alone?’ 18 41 Insufficient Downgraded because not enough events to
meet optimal information size; direction of effect
varies; and large Cls cross appreciable benefits
or harms
Disease activity Response? TNF biologic (ADA or ETN) compared with non-TNF biologic (RIT)® Insufficient Downgraded because no ITT analysis; large Cls
cross appreciable benefits or harms; and not
enough events to meet optimal information size
Disease activity Response? TCZ + MTX compared with MTX alone3? 32 Insufficient Downgraded because direction of effect varies,
and large Cls cross appreciable benefits or
harms
Disease activity Response? ADA + MTX compared with csDMARD combination with PRED® Insufficient Downgraded because high attrition; not enough
events to meet optimal information size; and
large Cls cross appreciable benefits or harms
Disease activity Remission ADA + MTX compared with csDMARD combination with PRED® Insufficient Downgraded because high attrition; not enough
events to meet optimal information size; and
large Cls cross appreciable benefits or harms
Disease activity Remission TNF biologic (ADA or ETN) compared with non-TNF biologic (RIT)® Insufficient Downgraded because no ITT analysis; large Cls
cross appreciable benefits or harms; and not
enough events to meet optimal information size
Disease activity Radiographic IFX + MTX compared with MTX alone!” 4 Insufficient Downgraded because not enough events to
Changes meet optimal information size; direction of effect
varies; and large Cls cross appreciable benefits
or harms
Disease activity Radiographic ADA + MTX compared with csDMARD combination with PRED® Insufficient Downgraded because high attrition; not enough
Changes events to meet optimal information size; and
large Cls cross appreciable benefits or harms
Functional N/A Significantly greater improvement in TNF biologic (ADA) plus MTX than Moderate = Downgraded because high attrition
Capacity ADA alone and for ADA than MTX?®
Functional N/A Significantly greater improvement for TNF biologic (ADA) + MTX than Moderate  Downgraded because high attrition
Capacity MTX alone!S 16,3437
Functional N/A Significantly greater improvement for non-TNF biologic (RIT) combined Moderate = Downgraded because not enough events to
Capacity with MTX than MTX alone®° meet optimal information size
Functional N/A No significant differences in functional capacity for ABA + MTX vs. ABA Low Downgraded because high attrition
Capacity or for ABA vs. MTX
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Outcome Type

Specific

Results

Strength of

Summary of Rationale for Strength of

Outcome Evidence Evidence
Functional N/A Significantly greater improvement in TNF biologic (CZP, IFX) plus MTX Low?® CZP + MTX: Downgraded because high attrition;
Capacity than MTX alone®® 1741 large confidence intervals; and not enough
events to meet optimal information size
IFX + MTX: Downgraded because medium level
of study limitations
Functional N/A Significantly greater improvement in non-TNF biologic (RIT) than TNF  Low Downgraded because no ITT analysis
Capacity biologics (ADA, ETN)®
Functional N/A Mixed results for TNF biologic (ETN) or non-TNF biologic (ABA) plus  Low® ABA + MTX: Downgraded because high attrition;
Capacity MTX compared with MTX alone’ 12 14,31
ETN + MTX: Downgraded because direction of
effect varies, and large Cls
Functional N/A No significant difference between TNF biologic (IFX) + csDMARD Low Downgraded because large Cls cross
Capacity combination and csDMARD combination therapies* appreciable benefits or harms, and not enough
events to meet optimal information size
Functional N/A TCZ + MTX vs. TCZ and TCZ vs. MTX3% 33 Insufficient Downgraded because direction of effect varies,
Capacity and large Cls cross appreciable benefits or
harms
Functional N/A ADA + MTX compared with csDMARD combination with PRED® Insufficient Downgraded because high attrition, and not
Capacity enough events to meet optimal information size
Functional N/A TCZ + MTX compared with MTX32 33 Insufficient Downgraded because direction of effect varies,
Capacity and large Cls cross appreciable benefits or
harms
Harms SAEs and D/C  No significant differences between TNF biologic (ADA) + MTX and ADA Moderate Downgraded because high attrition
attributable to alone or between ADA and MTX!®
AEs
Harms SAEs and D/C  No significant differences between non-TNF biologic (TCZ) + MTX and Moderate Downgraded because medium level of study
attributable to ~ TCZ alone or between TCZ and MTX32 33 limitations
AEs
Harms SAEs and D/C  No significant differences between non-TNF biologic (TCZ) + MTX and Moderate Downgraded because medium level of study
attributable to ~ MTX alone®* % limitations
AEs
Harms SAEs and D/C  No significant differences among non-TNF biologic (RIT) + MTX and Moderate Downgraded because single-study body of
attributable to ~ MTX alone® evidence
AEs
Harms SAEs and D/C  No significant differences between non-TNF biologic (ABA) + MTX and Low Downgraded because high attrition

attributable to
AEs

ABA alone or between ABA and MTX’
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Strength

Qutcome Specific of Summary of Rationale for Strength of
Type Qutcome Results Evidence Evidence
Harms SAEs and D/C  No significant differences between TNF biologics (ADA, CZP, ETN, Low? ADA + MTX: Downgraded because high
attributable to  IFX) plus MTX and MTX alone!?17. 3437 attrition; direction of effect varies; and large
AEs Cls cross appreciable benefits or harms
CZP + MTX: Downgraded because high
attrition; large confidence intervals; and not
enough events to meet optimal information
size
ETN + MTX: Downgraded because not
enough events to meet optimal information
size
IFX + MTX: Downgraded because medium
level of study limitations
Harms SAEs and D/C  No significant difference between non-TNF biologic (ABA) plus MTX Low Downgraded because high attrition
attributable to  and MTX alone®!
AEs
Harms SAEs and D/C  No significant difference between TNF biologic (IFX) + MTX or IFX + LowP IFX + MTX: Downgraded because medium
attributable to ~ ¢csDMARD combination and csDMARD combination therapies®® 40 level of study limitations
AEs
IFX + csDMARD combination: Downgraded
because large Cls cross appreciable benefits
or harms, and not enough events to meet
optimal information size
Harms SAEs ADA + MTX compared with csDMARD combination with PRED® Insufficient Downgraded because high attrition; not

enough events to meet optimal information
size; and large Cls cross appreciable benefits
or harms
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Strength

Outcome Specific of Summary of Rationale for Strength of
Type Outcome Results Evidence Evidence
Harms SAEs and D/C  TNF biologic (ADA or ETN) compared with non-TNF biologic (RIT)? Insufficient Downgraded because no ITT analysis; large
attributable to Cls cross appreciable benefits or harms; and
AEs not enough events to meet optimal information
size

a Response defined by ACR or DAS28.P Strength of evidence grade applies to each specific drug therapy named in the Results column.

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; AE = adverse event; Cl = confidence interval; csDMARDs = conventional synthetic disease
modifying antirheumatic drug; CZP = certolizumab pegol; D/C = discontinuation; DAS28 = Disease Activity Score based on 28 joints; DMARD = disease-modifying
antirheumatic drug; ETN = etanercept; IFX = infliximab; ITT = intent-to-treat; MTX = methotrexate; N/A = not applicable; PRED = prednisone; RIT = rituximab; SAE = serious
adverse event; TCZ = tocilizumab; TNF = tumor necrosis factor.
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The combinations of several TNFs (ADA, CZP, IFX) and non-TNF biologics (rituximab)
plus MTX also produced greater functional capacity than MTX monotherapy (all moderate or
low SOE). The results for the remainder of the biologics (ETN, ABA, TCZ) were inconclusive.
IFX (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 IFX was combined with multiple csDMARDs (MTX + SSZ + hydroxychloroquine) and
prednisone (PRED) and compared with csDMARD combination therapies plus PRED, outcomes
did not differ. No data are available for IFX monotherapy; it is approved and generally given in
combination with MTX.

NWMA found higher overall discontinuation rates for MTX monotherapy than combination
therapy consisting of biologic DMARDs (ADA, CZP, ETN) plus MTX (range of RR, 1.52 [95%
Cl,1.02 to 2.27] to 1.77 [95% ClI, 1.32 to 2.36]). However, neither serious adverse events nor
discontinuations attributable to adverse events differed between the groups (low SOE). 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: Four RCTs evaluated different
combination therapies and treatment strategies for early RA with moderate to high disease
activity; in addition, two observational studies contributed data on harms. Patients receiving
combination therapy containing MTX, SSZ plus tapered high-dose PRED (60 mg/day tapered to
7.5 mg/day), or MTX plus IFX (TNF biologic) had lower disease activity (moderate SOE) and
greater functional capacity (low SOE) at 1 year (DAS<2.4: 71 to 74% vs. 53 to 64%) and less
radiographic progression (moderate SOE) at 4 and 5 years (modified Total Sharp/van der Heijde
score [mTSS]: 2.5 to 3.0 vs. 5.0 to 5.5) than patients receiving sequential csDMARD or step-up
combination therapies starting with MTX. Groups did not differ with respect to remission
(moderate SOE), serious adverse events (low SOE), or other outcomes over the longer term. We
could not draw any conclusions about immediate or step-up combination therapies containing
MTX and either additional csDMARD(s) or ETN (TNF biologic).

Results Among Subgroups of Patients: Only four RCTs compared drug therapies among
different subpopulations defined by demographics, disease activity, or coexisting conditions
(Table A). 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 (ADA or IFX). Evidence
was also insufficient to draw any conclusions about serious adverse events as defined by FDA
between older and younger patients who were taking MTX or the TNF biologic ETN. No data
were available for the other agents.

Discussion and Findings in Context

We conducted a systematic review and NWMA to update the 2012 review of the comparative
effectiveness of drug therapies for rneumatoid arthritis (RA); in this report we focused solely on
early RA in adults (within 1 year of diagnosis). Although level of disease severity was not used
as a criterion to determine study eligibility, all of our early RA studies included patients with
moderate to high disease activity. In a clinical setting, patients with early RA may present with
varying levels of severity.

Current clinical practice guideline recommendations for therapy for patients with early RA
and moderate-to-high disease severity are consistent with our findings but ours go further and
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also support additional therapies in patients with moderate to high disease activity.*> *3 When
disease activity remains moderate or high (DAS28 > 3.2) despite initial treatment, 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

This report assessed the comparative effectiveness based on current evidence. While not
directly comparable, the ACR clinical guidelines move beyond evidence to make
recommendations when evidence is limited. Clinical practice guidelines use systematic reviews
as evidence and if evidence is not enough they may consider other resources. 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. Additionally, the ACR
recommendations included consideration of patients’ values and preferences.

Although the literature in this review supports the effectiveness of MTX plus biologics in
early RA for patients with medium and high disease activity, it is not currently the standard of
care for a number of potential reasons. Some data indicate that certain patients with early disease
may respond well to MTX monotherapy, although no information is available about how to
predict which patients will do so. Second, many insurers require inadequate response to MTX 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). Additionally, patients may find it
difficult to balance the burden of multiple drugs and potentially higher risks.

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).** 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. 1215 17, 32-34,37, 41

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.

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 DMARD treatment had been delayed 6 to
12 months.* 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 the
primary care setting, obtaining of insurer approval of biologic DMARDs, high out-of-pocket
expenses, and limited access to specialty care, especially in rural areas.*® Other challenges
included contraindications for some drug therapies, especially among patients with coexisting
conditions and older patients, and patients’ reluctance to begin therapies.*® 4
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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
tsSDMARD:s. 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
discontinuations attributed to adverse events. However, we found little or no information about
more common side effects that are likely important to patients. This information is widely
available in the prescribing information and is based on data from the registration trials.
However, most of the time it is not included in the publication.

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).*? 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.? 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.? Our search excluded 7 studies (reported in 10 articles) with RA from 1 to
2 years’ duration. On brief review of the 7 studies, findings did not differ from the current report.
Additional evidence on treatment comparisons might be gained by expanding the definition to 2
years, but the more clinically rigorous 1-year specification is in line with current practice.

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 currently under review, 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 and what, if any, therapies
patients have already tried. 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 in early disease 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.”® 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.*® RA can develop at
any age, but incidence increases with age, peaking in the fifth decade.>® 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.%° 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.>*>* Additionally, researchers using animal models are
investigating the contribution of the microbiome to the development of RA.> Rates of RA
development are higher in monozygotic twins, implicating genetics as a contributing factor.>®
Genome-wide association studies have characterized more than 100 loci associated with RA risk;
most involve immune mechanisms. The driving genetic force is the MHC (Major
Histocompatibility Complex) Class 11 shared epitope.®” The confluence of both environmental
and genetic factors in individuals (epigenetics) also contributes to the pathogenesis of RA.>®

Burden of Disease

Disability associated with RA is significant. More than 35 percent of patients with RA have a
work disability after 10 years.*® The lifespan of RA patients is 3 to 12 years shorter than that of
the general population.®® 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

Defining RA for the purposes of this systematic review proved to be most challenging,
because no consensus exists on the definition of early RA. As our knowledge of the pathogenesis
of RA has advanced, there is a broad understanding that RA begins well before the development
of the well-characterized clinical signs and symptoms of joint stiffness, pain, and swelling. The
disease exists on a continuum from this preclinical stage to established disease involving the
typical inflammatory disease with damage to the joints.

Definitions, by expert groups, of the beginning of early RA include symptom onset to when a
clinician diagnoses RA. Experts base their initial treatment recommendations on either time from
diagnosis or, more stringently, time from initial symptoms. In terms of duration, the American
College of Rheumatology (ACR) defines early RA as the first 6 months of symptoms,*? while
other organizations advocate for up to 2 years after diagnosis.5!

Note: The reference list follows the appendixes.



In theory, treating RA early, prior to joint damage, leads to better outcomes overall than
treating disease later in the course. In addition, there is increasing interest in evaluating the
effectiveness of therapy in patients thought to be at high risk of developing RA but who do not
yet meet the ACR/European League Against Rheumatism (EULAR) classification criteria. This
is a compelling idea that presses the question of whether we can prevent the development of full-
blown RA in this subset of patients. In addition, it resets the notion of how we will define “early”
disease going forward.

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.? 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.? Given the above
caveat and limitations of placing of boundaries on the continuum of early RA, this is the basic
definition (no more than 1 year of diagnosed RA) we adopted for this systematic review update.

The goal of separating early disease from late disease, however one defines these stages, is
not to assess whether, or imply that, response to certain therapeutics differs by stage of disease
but to provide a framework to facilitate the discussion about the effects of treating RA earlier
rather than later.

Current Practice and Treatment Strategies

In all patients with early RA, experts recommend early treatment with the goal of sustained
remission or low disease activity. 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 therapy including any disease-modifying antirheumatic drug (DMARD)
adjustment.®? 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.*? Treating to target includes regularly monitoring disease activity and
adverse events and escalating treatment if patients do not reach a treatment target (ideally
remission).®? 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).*? If disease activity remains moderate or high, using double or triple combination
DMARD:s 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).*?

The 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 (csDMARDsS) as



monotherapy or combination therapy for the initial DMARD treatment strategy. The csDMARDs
include hydroxychloroquine (HCQ), leflunomide (LEF), MTX, and sulfasalazine (SSZ). If
patients who do not have poor prognostic factors such as high disease activity, early joint
damage, or autoantibody positivity 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). If
patients do have poor prognostic factors, then adding a TNF or non-TNF biologic to the first
DMARD is recommended.

The EULAR task force regards all currently approved biologic DMARDs as similarly
effective and similarly safe after csDMARD failure.? 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.%

Drugs Approved by the U.S. Food and Drug Administration

Available therapies for RA include corticosteroids, csDMARDSs, TNF and non-TNF
biologics, targeted synthetic DMARDs (tsSDMARDS), 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).

Table 1. Corticosteroids and disease-modifying antirheumatic drugs (DMARDSs) approved by the
U.S. Food and Drug Administration

Group Names

Corticosteroids Methylprednisolone, prednisone, prednisolone

¢csDMARDs Hydroxychloroquine, leflunomide, methotrexate, sulfasalazine

TNF biologics Adalimumab, certolizumab pegol, etanercept, golimumab, infliximab
Non-TNF biologics Abatacept, rituximab, tocilizumab, sarilumab?

tsDMARDs Tofacitinib®

Biosimilars Adalimumab-atto,? infliximab-dyyb,2 infliximab-abda,? etanercept-szzs?

2 New medications that the U.S. Food and Drug Administration has approved since 2012.

csDMARD = conventional synthetic disease-modifying antirheumatic drug; TNF = tumor necrosis factor; tsSDMARD = targeted
synthetic disease-modifying antirheumatic drug.

Challenges in Treating Early Rheumatoid Arthritis

Challenges and controversies related to early RA include several 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 tsDMARDs, 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. A 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 context of coexisting conditions (e.g., malignancy,
infections like hepatitis C, congestive heart failure, diabetes) is a third challenge; pregnancy can
also be an issue. Careful consideration of RA treatment drug choice is essential in these
populations.

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, tsSDMARDs, or biologics earlier in the disease
course.

The overarching principle should be to treat to target using disease activity remission
criteria.®> 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) or

2. Apply step-down therapy (i.e., begin with combination therapy and back down treatment
when symptoms are under control).

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 DMARDSs 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.

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.* 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 in addition to a
csDMARD improved disease activity, radiographic findings, functional capacity, or quality of
life compared with csDMARDs (HCQ, LEF, MTX, SSZ).! No studies investigated efficacy,
effectiveness, and harms among subgroup populations.

New Therapies

Since the 2012 review, information from additional clinical trials of four biosimilar drugs, a
tsSDMARD (an oral synthetic Janus kinase inhibitor), and one non-TNF biologic have become
available. In addition, studies continue to be published on established therapies.

Newly approved drugs are marked with a footnote 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 all drugs examined have longer follow-up periods or include
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?

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 visually depicts the KQs within the context of the PICOTS (Populations,
Interventions, Comparators, Outcomes, Timing, Setting, Study design) or eligibility criteria
described in detail in the Methods section below. In general, the figure illustrates the potential
outcomes that adults with early rheumatoid arthritis may experience following treatment with
corticosteroids, csDMARDSs, TNF biologics, non-TNF biologics, or biosimilars versus any of
these same treatments. KQ 1 considers whether patients may experience benefits in intermediate
outcomes such as disease activity, joint damage, and remission. KQ 2 asks the same question,
but regarding benefits in final health outcomes such as functional capacity, quality of life, and
patient-reported symptoms. KQ 3 considers the potential adverse effects of the medications



described previously. KQ 4 addresses the comparative benefits and harms of medications for
subgroups of patients with early rheumatoid arthritis.

Figure 1. Analytic framework for drug therapy for early rheumatoid arthritis
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¢sDMARD = 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 in this review, clarify gaps in the knowledge base, and offer recommendations
for future research. References follow the appendixes. The main report has several appendixes,
as follows: Appendix A, Search Strings; Appendix B, Excluded Articles; Appendix C, Detailed
Evidence Table; Appendix D, Risk of Bias Ratings and Rationales for Included Studies;
Appendix E, Strength of Evidence for Key Question 1-4 Outcomes; Appendix F, Eligible
Clinical and Self-Reported Scales and Instruments Commonly Used in Eligible Studies of Drug
Therapy for Rheumatoid Arthritis; Appendix G, Tests of Consistency for Main Network Meta-
Analyses; Appendix H, Supplementary Primary Network Meta-Analyses; Appendix I,
Sensitivity Analyses for Network Meta-Analyses; Appendix J, Expert Guidance and Review; and
Appendix K, PCORI Methodology Standards Checklist.



Methods

The methods for this systematic review (SR) follow the Agency for Healthcare Quality and
Research (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews®®
(available at http://www.effectivehealthcare.ahrg.gov/methodsguide.cfm) and the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist. 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.ahrg.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.

Stakeholders, including Key Informants and Technical Experts, participated in a virtual
workshop facilitated by Patient-Centered Outcomes Research Institute (PCORI) in December
2016 to help formulate the research protocol (further details in Appendix J). Key Informants in
the workshop included end users of research, such as patients and caregivers; practicing
clinicians; relevant professional and consumer organizations; purchasers of health care; and
others with experience in making health care decisions. Technical Experts in the workshop
included multidisciplinary groups of clinical, content, and methodological experts who provided
input in defining populations, interventions, comparisons, and outcomes and identified particular
studies or databases to search. They were selected to provide broad expertise and perspectives
specific to drug therapy for RA in adults.

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 Adolescents and
early RA, defined as 1 year or less from disease diagnosis; we will adult patients with
include studies with mixed populations if >50% of study populations had disease greater
an early RA diagnosis. than 1 year from
KQ 4 only: Subpopulations by age, sex or gender, race or ethnicity, diagnosis;
disease activity, prior therapies, concomitant therapies, and other inpatients
serious conditions

Intervention Corticosteroids: methylprednisolone, prednisone, prednisolone Anakinra is
csDMARDSs: hydroxychloroquine, leflunomide, methotrexate, excluded because,
sulfasalazine although it is

approved for RA,
clinically it is not
used for this
population®

TNF biologics: adalimumab, certolizumab pegol, etanercept,
golimumab, infliximab

Non-TNF biologics: abatacept, rituximab, sarilumab, tocilizumab
tsDMARDSs: tofacitinib

Biosimilars: adalimumab-atto, infliximab-dyyb, infliximab-abda,
etanercept-szzs



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

PICOTS Inclusion Exclusion
Comparator For head-to-head RCTs, head-to-head nRCTS, and prospective, All other
controlled cohort studies (all KQs): Any active intervention listed above comparisons,
including active
For additional observational studies of harms (i.e., overall KQ 3 and :nterger&hons; SOt
among subgroups) KQ 4: Any active intervention listed above or no |ste. a OV%’. ose-
comparator (e.g., postmarketing surveillance study of an active rre]mglng studies
intervention with no comparison group) that are not
comparing two
) ) ) different
For double-blinded, placebo-controlled trials for network meta-analysis interventions
(all KQs): placebo
Qutcomes KQs 1, 4: Disease activity, response, remission, radiographic joint All other outcomes
damage not listed
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
Timing All KQs: At least 3 months of treatment <3 months
treatment
Settings All KQs: Primary, secondary, and tertiary care centers treating Facilities treating
outpatients 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 All other designs
subgroups (KQ 4), study designs include head-to head RCTs and not listed
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).
Publication All KQs: English Languages other
language than English

¢s = conventional synthetic; DMARDs = disease-modifying antirheumatic drugs; 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. This definition was based on the context that
the course of RA is highly variable; some researchers have suggested defining early RA as
before development of bone erosion, but some patients never develop erosions. Given this
variability, a recent task force of experts in RA and clinical trial methodology recommended
defining early RA as no more than 1 year of diagnosed disease duration.?

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
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 October 5, 2017.

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 (public invitation posted in the Federal Register to submit relevant study data to
AHRQ on behalf of Evidence-based Practice Centers [EPCs]). From these, we included studies
that met all the inclusion criteria and contained enough methodological information to assess
ROB. When we updated our published literature search, we also updated 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.®® 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.

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

Qutcomes Outcome Measures (Preferred Measures in Bold)
KQs 1,4 Disease activity e DAS, DAS28, DAS-CRP (Disease Activity Score)
e SDAI
e  Others
KQs 1,4 Response e ACR 20/50/70 (American College of Rheumatology percentage

improvement from baseline)

EULAR response (based on DAS28 scores)

e Others

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

SHS (Sharp-van der Heijde method for scoring radiographic change)
Larsen score change (radiographic measure)

Others

HAQ, HAQ-DI-Health assessment questionnaire

SOFI index

Others

SF-36

EuroQoL EQS5D quality-of-life questionnaire

Others

Any patient-reported symptoms

KQs 1,4 Remission

KQs 1,4 Radiographic joint
damage?

KQs 2,4 Functional capacity

KQs 2,4 Quality of life

KQs 2,4 Patient-reported
symptoms
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Qutcomes Outcome Measures (Preferred outcome measures are in bold)

KQs 3,4 Overall risk of harms, e Overall risk of harms

overall discontinuation because of e  Overall discontinuation/discontinuation because of AEs/toxicity
AEs, risk of serious AEs, specific e Patient adherence

AE, patient adherence e Risk of serious AEs (using FDA definition®7)

- Life threatening

- Requires hospitalization

- Leads to lasting disability/congenital anomaly

- Or jeopardizes the patient in any other serious way

e 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

2 |f 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; 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.®” 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.

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)8 for nonrandomized controlled (nRCT)
studies. We adapted the Cochrane ROB tool® for randomized controlled trials (RCTs) by adding
an item about the adequacy of intention-to-treat analyses of RCTs. We used predefined criteria
based on the AHRQ Methods Guide for Effectiveness and Comparative Effectiveness Reviews.”®
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.®® To assess outcome reporting bias, we checked protocols for eligible studies in
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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) would hold. To be eligible for network
meta-analyses, included studies had to fulfill the following four criteria: (1) patients with early
RA had not attempted prior treatment 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 medium ROB. 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 discontinuations from the study, and discontinuations 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 discontinuations). For our sole continuous
outcome analyzed (radiographic joint damage), we collected means and standard deviations
(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.” Models were fit using the Network
package in Stata (StataCorp, College Station, TX).”? 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.
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Because the global Wald test indicated significant differences between the consistency and
inconsistency models, we presented the estimates from the consistency model.

We summarize results for dichotomous outcomes (ACR50, DAS, and discontinuations) in
forest plots using relative risks. For the sole continuous outcome analyzed (radiographic joint
damage), we report standardized mean differences (mean difference divided by standard
deviation). 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
Qutcomes

We graded the strength of evidence (SOE) based on the guidance established for the EPC
Program.”® 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). To grade the SOE of results from network meta-analysis, we used guidance from the
GRADE (Grading of Recommendations Assessment, Development and Evaluation) Working
Group.” The SOE for indirect estimates was downgraded for indirectness and imprecision in all
cases. For comparisons that had both direct and indirect evidence, we commented on whether the
indirect evidence was consistent with the direct evidence.

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.

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., 2014.7
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We graded the SOE for the following outcomes, consistent with the prior report: disease
activity, response, radiographic joint damage, functional capacity, discontinuation because of
adverse events, and serious adverse events.!

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.”
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, clinical setting, 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 52 days with a 1-week holiday-related
extension.
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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, respectively; 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,
detailed test of consistency results for our primary network meta-analyses (NWMA) in Appendix
G, the results of supplementary primary NWMA not presented in the main report in Appendix H,
and the results of our sensitivity analyses for NWMA in Appendix |.

Search Results

Our electronic searches identified 6,373 citations (Figure 2). We identified an additional 429
citations through other sources; these included the prior report, team member or reviewer
recommendations, handsearching 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. Following initial removal of duplicate
records (details available in Appendix A), a total of 5,287 unique citations underwent title and
abstract screening. Of those, 1,628 required full-text review, and 49 studies reported in 124
articles (3% total yield) met our eligibility criteria for inclusion in this review.

Characteristics of Included Studies

In total, 49 studies reported in 124 articles were included; we had 41 randomized controlled
trials (RCTs), 4 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
(tsDMARDSs), tumor necrosis factor (TNF) biologics, non-TNF biologics, biosimilars, and
combinations and therapy strategies.

We use Tables 5 through 10 to describe our evidence base and present individual study results.
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.
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Tables 7, 9, and 10 report major findings from studies used to answer KQ 1, KQ 2, and KQ
3, respectively. Tables 8 and 11 provide a summary of details for all studies used in our KQ 1
and KQ 3 NWMA, including their treatment comparisons and specific outcomes for which they

were analyzed. Appendix C provides additional study and population characteristics and
outcomes.

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.

Patient characteristics were similar by randomized groups; studies with any baseline differences

were rated as having a higher risk of bias.

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

# of records identified through
database searching: # of additional records identified
6,373 through other sources
PubMed: 2,156 429
Cochrane: 1,146 Prior report: 277
Embase: 1,827 Team member or
IPA: 195 reviewer recommendations: 3
ClinicalTrials.gov: 154 Handsearch: 139
WHO ICTRP: 890 Companion article additions: 4
NY Academy of Medicine: (5] SEADs: 6
a“
# of records screened after
duplicates removed b Fa reccgcé%gxcluded
5,288 ;

# of fulltext articles excluded, with reasons

| # of full-text articles assessed - 1,505

for eligibility Publication type:

1,629 St -

i Ages <18 included in population:
=50% sample with RA >2 yrs duration or non-RA diagnosis:
Drug(s):
Comparator(s):

# of studies (articles) included Outcome(s):
in qualitative synthesis of Study design:
systematic review Non-English language publication(s):
49 (124) Study protocol or abstract-only record:

Eligible except early RA up to 2 yrs:

Irretrievable article:

Duplicates found during full-text review:
Placebo-controlled study articles not usable in NWMA:

# of studies included in
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39

16
22
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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.
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Table 5. Number of studies included for each KQ, by drug therapy group, comparison type, and

study design

. KQ1 KQ2
Drug Therapy Comparison (N)vefrall Q ) _Q KQ3 KQ 4
Group Type ot Intermediate Final Health Harms Subpopulations
Studies Qutcomes Outcomes

Corticosteroids  Corticosteroids vs. 6 6 RCTs 5 RCTs 6 RCTs None
csDMARDs

Corticosteroids High-dose 22 2 RCTs 2 RCTs 2 RCTs None
corticosteroid vs.
TNF biologic

Corticosteroids  Corticosteroid 1 None None 1 obs None
single-arm studies

csDMARDs csDMARD 2 2 studies (1 2 studies (1 2 studies (1 None
monotherapy vs. RCT, 1 obs) RCT,1o0bs) RCT,1
csDMARD obs)
monotherapy

csDMARDs csDMARD 7 7 studies (6 6 RCTs 7 studies (6 None
combination RCTs, 1 obs) RCTs, 1
therapy vs. obs)
csDMARD
monotherapy

csDMARDs csDMARDSs vs. 1° 1RCT 1RCT 1 RCT None
TNF biologics

csDMARDs csDMARDs vs. 3¢ 3 RCTs 3 RCTs 3 RCTs None
non-TNF biologics

csDMARDs csDMARDs vs. 1 1RCT 1RCT 1RCT None
tsDMARDs

csDMARDs csDMARD single- 4 None None 4 obs None
arm studies

Biologics Biologics vs. 16abc 16 RCTs 16 RCTs 15 RCTs 3 RCTs
csDMARD
monotherapies

Biologics Biologics vs. 3 3 RCTs 3 RCTs 3 RCTs 1RCT
csDMARD
combination
therapies

Biologics Biologic head-to- 1 1RCT 1RCT 1RCT None
head comparisons

Biologics Biologic single- 1 None None 1 obs None
arm studies

Combination N/A 6 4 RCTs 4 RCTs 6 studies (4 None

and therapy RCTs, 2

strategies obs)

2 One study evaluated comparisons relevant to two categories: high-dose corticosteroid vs. TNF biologic and biologic vs.
csDMARD monotherapies.'®
b One study evaluated comparisons relevant to two categories: csDMARD vs. TNF biologics and biologics vs. csDMARD

monotherapies.'®

¢ Three studies evaluated comparisons relevant to two categories: csDMARD vs. non-TNF biologics and biologics vs.
csDMARD monotherapies.” 32 33

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

csDMARDs and

Any Combinations

Characteristics Corticosteroids tSDMARDS Biologics and Thgrapy
Strategies

N of studies (articles) 9 (14)2 18 (40)2 23 (62)2 6 (23)

Study years 2005 to 2017 1997 to 2017 2000 to 2017 2005 to 2014

N of studies (articles) 23) 6 (12) 6 (14) 1(5)

included in prior report

Countries

Belgium,
England/Wales,
Germany, ltaly,
Netherlands,
Sweden, United

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

Argentina, Australia,
Austria, Belgium,
Canada, Colombia,
Czech Republic,
Denmark, Finland,

Denmark, France,
Ireland, Netherlands,
United Kingdom,
United States

Kingdom Netherlands, France, Germany,
Norway, Sweden Hungary, Ireland, Italy,
Japan, multinational
(not specified), Mexico,
Monaco, Netherlands,
Poland, Romania,
Spain, Sweden,
Switzerland, United
Kingdom, United States
N of patients 14,586 37,536 22,590 4,375
Sex: range of % female 60 to 80.9 58.31082.6 53.4t081.4 65 to 80
patients
Age: range of means 50 to 62 47 to 63.8 46 to 58 46.3 to 58
Disease duration: N (%) 9 (100) 9 (50) 11 (47.8) 2 (33.3)

enrolling only patients
with early RA (<1 year)

Study durations

1 to 15 years

6 months to 15

6 months to 15 years

1to 10 years

years
ROB (N of studies) Medium: 8°¢ Medium: 11° Low: 74 Low: 1f
High: 10¢ High: 3° Medium: 14¢ Medium: 39
High: 7¢ High: 4"
N of studies (articles) 8 (13) 14 (31) 22 (61) 4 (22)
reporting on benefits
(KQ 1 or2)
N of studies (articles) 8 (13) 18 (35) 22 (60) 6 (24)
reporting on harms (KQ
3)
N of studies (articles) 0 0 4(17) 0
reporting on subgroup
effects (KQ 4)
Specific drugs Methyl-PNL: 2; LEF: 1; ABA: 2; N/A (see
evaluated (N of studies PRED: 4; MTX: 14; ADA: 5;
for each) PNL: 2; SSZ: 7; CzP: 2; Table 7,
Oral CS (not TOF: 1; ETN: 3;
specified): 1 HCQ+MTX+SSZ: 2;  IFX: 5; Table 9, or
E:Q!A;gigg;ﬁ?o RIT:_Z;I_ Table 10 for specific
P ' TCZ: 2; drug combinations)
TNF biologics (not
specified): 1
ADA or ETN: 1!
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csDMARDSs and Any Combinations

Characteristics Corticosteroids tSDMARDS Biologics and Tht_arapy
Strategies
Drugs not evaluated None None ADA-atto, ETN-szzs, N/A
GOL, IFX-abda, IFX-
dyyb, SAR

2 Study counts in the corticosteroids, csDMARDs, and/or biologic categories share several studies that have evaluated
comparisons pertaining to multiple drug categories.”- 15 18. 32,33, 76

bWe did not assign ROB ratings to single-arm studies reporting on harms, including one study of corticosteroids’® and four
studies of csDMARDs.> 1976, 77

¢ One study of corticosteroids had two ROB ratings for outcomes at different time points. We assigned a medium rating to 1-, 2-,
and 10-year outcomes and a high rating to 4-year outcomes.”®

d 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.%1

¢ Five studies of biologics received both medium and high ROB ratings that were specific to either outcomes®* 3832 or time
points.*® 6 Among the two studies with outcome-specific ratings, 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 in one study (HIT HARD);** we assigned a
medium rating to all outcomes, except for WPS-RA work productivity outcomes, which were reported only on ClinicalTrials.gov
and received a high rating.%8 3 Among the three studies with time point-specific ratings, we assigned medium ratings to 16-week
outcomes in one study (PROWD),® 24-week outcomes in a second (C-OPERA),*® and 52-week outcomes in the third;? we
assigned high ratings to 56-week outcomes in one study (PROWD)' and 52-week outcomes in the other two (C-OPERA® and
FUNCTION?®?).

f One study of combination and therapy strategies (BeSt) received both low and medium ROB ratings that were time point-
specific.”®-° We assigned a low rating to the study’s outcomes at 1-year, 2-year, and other time points and a medium rating to 10-
year outcomes.

9 Of the three studies of combination and therapy strategies receiving medium ROB ratings, two had different ratings for specific
time points. One study received a medium rating only for 10-year outcomes,’®°* and we assigned the other a medium rating only
for its 12-week outcomes, but a high rating for its 52-week outcomes.*?

h Of the four studies of combination and therapy strategies receiving high ROB ratings, only one had different ratings for specific
time points. We assigned this study (GUEPARD) a high rating only for its 52-week outcomes, but a medium rating for its 12-
week outcomes.?

i One head-to-head study of TNF biologics vs. non-TNF biologics evaluated both RIT and ADA or ETN, but without isolating
the effects of either drug.®

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; AE = adverse event; combo = combination;
¢sDMARD = 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); HCQ = hydroxychloroquine; IFX = infliximab; KQ = Key
Question; LDAS = low disease activity score; LEF = leflunomide; Methyl-PNL = methylprednisolone; mTSS = modified Total
Sharp/van der Heijde score; MTX = methotrexate; N = number; N/A = not applicable; PNL = prednisolone; PRED = prednisone;
RA = rheumatoid arthritis; RIT = rituximab; ROB = risk of bias; SAR = sarilumab; SF-36 = Short-Form Health Survey 36-Item;
SHS = Sharp/van der Heijde Score; SSZ = sulfasalazine; TCZ = tocilizumab; TNF = tumor necrosis factor; TOF = tofacitinib;
tsDMARD = targeted synthetic disease-modifying antirheumatic drug; WPS-RA = Work Productivity Survey - Rheumatoid
Arthritis.

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.

The range of mean or median disease durations across all 49 included studies was 2 weeks to
12 months. Prior treatment use varied widely across drug therapy categories. Among all 49
included studies, five studies did not report any details about prior treatment use,>”’ leaving 44
studies that did. Of these, 36 enrolled MTX-naive patient samples, and the remaining eight
studies enrolled patients with at least some prior csDMARD use (including MTX).

In four of these eight studies, prior use of any csDMARDs ranged from 13 to 48 percent.1% 20
26,93 The other four enrolled samples that were entirely csDMARD resistant.2* Among the 15
studies analyzed in our primary or sensitivity NWMA, five enrolled patients with some prior
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csDMARD use other than MTX,*?%8 and three did not report whether patients had used other
csDMARDs.” 17:18

Five of the eight studies enrolled samples that had previously used MTX specifically: 58*°
and 79% percent of patients in two studies, and three studies (all trials) enrolling samples that
were entirely MTX resistant (i.e., 100% prior use).&1°

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
64 years. Study durations ranged from 6 months to 15 years.

Corticosteroids

We included eight RCTs® 6 18.78.93-% and one single-arm observational study’® that evaluated
corticosteroids. Of the eight RCTs, all contributed results to KQs 1 and 3, and six contributed
results to KQ 2. The one single-arm observational study contributed only to KQ 3. Two
corticosteroid studies (three articles)’® % % had been included in the prior report! (Table 6).

All nine corticosteroid studies enrolled samples consisting entirely of early RA patients with
disease duration <I year. > 6 18,76, 78,93-9

Corticosteroids Versus csDMARDs

Six RCTs compared corticosteroids with csDMARDs (Appendix C). Each took place in
various European countries over 2 years (except for one® that lasted only 1 year). Four trials
compared a combination of prednisone (PRED) and MTX versus MTX alone.® 8 9 9.9.9 Qne
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.% % As for the
remaining two trials, one evaluated a combination of prednisolone (PNL) and MTX versus MTX
alone;* the other compared a combination of PNL and a csDMARD (mostly MTX or SSZ)
versus csDMARD monotherapy.’®

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).*®

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 a description of scales).

Four studies reported information about prior use of MTX or other csDMARDs."® 9% |n the
three studies reporting on MTX use, all patients were MTX naive.’ %% Among the four studies
reporting on prior csDMARD use, three recruited patients who were csDMARD naive,’8 %4 %
and 9a3 small proportion of patients (about 14 percent) in one study had a history of DMARD
use.

High-Dose Corticosteroids

Two RCTs from Belgium and the United Kingdom (lasting 52 to 78 weeks) compared a
combination of a high-dose corticosteroid, namely 1V methyl-PNL (doses of 250 mg® or 1 g*8),
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and MTX versus a combination of infliximab (IFX) and MTX.8 % Additionally, one study
compared the combination of high-dose methyl-PNL and MTX versus MTX monotherapy.8

Most of the trials’ patients were female (67% and 71%, respectively); the mean age of all
patients across treatment arms ranged from 50 to 54 years. The disease duration was a median of
1.2 months in the United Kingdom study®® and a mean of nearly 6 months. in the Belgian
study.'® Mean baseline DAS ranged from 3.6 to 5.3 across treatment arms.'8 % Across studies,
mean baseline HAQ ranged from 1.3 to 1.5, and the average baseline Sharp score was only
reported in one study,® ranging from 6.1 to 9.2 across treatment arms. Both studies’ patients
were entirely MTX naive, and one'® reported on csDMARD use in general, specifically that its
sample was csDMARD naive.

Corticosteroids: Single-Arm Studies

One study from Sweden (lasting 15 years) evaluated harms associated with oral
corticosteroids used for patients with early RA.”® The range of oral corticosteroid doses used by
patients was not measured over the course of the study, but rather, only their use or non-use
during the first year after RA diagnosis.

Most of the study’s patients were female (69%), with a mean age of 58 years. The mean
disease duration was not reported, but all patients’ disease durations were less than 1 year.
Median baseline DAS was 5.2, but neither mean baseline HAQ nor Sharp scores were reported.
All study participants had no history of prior treatment with MTX or csDMARDSs in general.

csDMARD Studies

We included 11 RCTs,* 1521-25.27.29, 32,33 5 comparative observational studies,?® 28 and 4
single-arm observational studies® 1% 7® 77 that evaluated csDMARDs. All 11 RCTs contributed
results to KQs 1, 2, and 3. Overall, we used five of these RCTs in our NWMA. Both comparative
observational studies contributed to KQs 1 and 3, but only one?® contributed to KQ 2. Each
single-arm observational study contributed only to KQ 3. Six csDMARD studies (12 articles)*®
21-24,26, 78,97, 100-104 had also been included in the prior report! (Table 6). Most of our csDMARD
studies (n=8) enrolled mixed populations in terms of RA disease duration.> 122 24,25.29.32, 77 Thg
remaining nine enrolled samples were made up entirely of early RA patients with disease
duration Sl year.4, 19, 21, 23, 26-28, 33, 76

csDMARDs Versus csDMARDs

Seven RCTs 4 2-24.27.105 and two single-arm observational studies? 2 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 RCT?" and one prospective cohort study?® 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.
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The patients in both studies were similar in terms of demographics: mean ages were
approximately 50 and 54 years, and most patients were female (63% and 67%). Only the RCT
reported disease duration at baseline, a median of 6 months. Mean baseline DAS was 4.4 and
5.0, and median baseline HAQ 0.5 and 0.9; neither study reported mean Sharp score. In terms of
prior treatment history, all patients in both the RCT and observational study were MTX and
csDMARD naive.

csDMARD Combination Therapy Versus csDMARD Monotherapy

We included six RCTs* 2124195 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 multiple csDMARDs combined
with each other (plus PNL or other glucocorticoids in four studies* 2% 24 10%) versus MTX or SSZ
monotherapy.* 21-24105 The cohort study compared the combination of SSZ and MTX versus
MTX alone.?®

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
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 8.9.4 212425

Prior treatment history was reported for MTX use in five of the RCTs?*?° and csDMARD
use in three RCTs.2*2® Among these RCTSs, all patients were treatment naive. Only a small
proportion of the prospective cohort’s sample reported prior use of csDMARDs (range of 13% to
15% across treatment arms).?®

csDMARDs Versus Biologics

Four RCTs compared csDMARD monotherapies versus biologics.” 3233 Three trials were
multinational;” *> 32 one was based solely in The Netherlands.*® 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 TNF
biologlié: (adalimumab [ADA]) versus ADA alone and MTX alone. The study took place over 2
years.

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-naive, with the
entire sample being MTX-naive and about one-third reporting prior csDMARD use (32%).

csDMARDs Versus Non-TNF Biologics

We included three RCTs comparing csSDMARDSs with non-TNF biologic monotherapies or
combined with csDMARDs. One RCT compared the combination of a csDMARD (MTX) and a
non-TNF biologic (abatacept [ABA]) versus ABA alone and MTX alone.” 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.” 3% 33
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Patients in these three trials had mean ages of 47 and 54 years, and most patients were female
(range of 67% to 78% across treatment arms). Median disease duration at baseline ranged from 1
to 6 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 the
only two studies reporting these baseline data, with a median of 0.0 in one®? and means ranging
from 5.7 to 7.7 across the other study’s treatment arms.32

Both samples were treatment-naive in terms of previous MTX or other csDMARD use. Two
studies targeted treatment of aggressive early RA.” 32 In one, 89.5 percent of its sample was
rheumatoid factor (RF) seropositive, and its entire sample was experiencing erosive disease.® In
the other trial, 72 percent of the sample was RF seropositive.

cSsDMARDs Versus tsDMARDs

One multinational RCT (lasting 1 year) compared the combination of tofacitinib (TOF) and
MTX versus TOF alone and MTX alone (Appendix C).?°

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
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, very few reported prior MTX use (5.5%), and no information
about previous csDMARD use in general was available.

csDMARDs: Single-Arm Studies

Four single-arm studies evaluated harms associated with csDMARDs (Appendix C).> 19 76.77
Study duration varied widely: a mean of 25 weeks in one study,'® a median of 2 years in
another, about 8 years in a third,”” and 15 years in a fourth.”® Three studies took place in
European countries;® ’® 77 the third was based in Australia.’

Most of the studies’ patients were female (about 67% to 73%), with a mean age of
approximately 53 to 60 years. The disease duration was reported by three of these studies® % 77
and ranged from a median of 4 months to approximately 8 months; only one study*® reported a
mean disease duration, which was 7.5 months. Information about prior treatment was reported in
two studies;® ' in one, slightly less than one-half of the sample reported prior MTX or
csDMARD use, and in the other,’® the entire sample was treatment naive.

Biologics

We included 22 RCTs and one single-arm study that evaluated TNF and non-TNF biologics.
All but one’® contributed results to KQs 1 and 2, all but one*! contributed results to KQ 3, and
four reported eligible data for KQ 4% 141735 (Appendix C). Five biologic DMARD studies (12
articles)0 1214, 17,31, 106-112 had also been included in the prior report! (Table 6).

Most of our trials of biologics (n=12) enrolled mixed populations of early RA patients and
those with longer-duration RA.7-9: 12 14-17.30-32,35 Tha remaining 10 studies enrolled samples made
up entirely of early RA patients with disease duration <1 year,0: 13,18, 34,37, 38,40, 41, 76, 113

TNF Biologics Versus csDMARDs

We included 16 RCTs comparing TNF biologics versus csDMARDs (Appendix C).% 101218,
34,35,37, 38,40, 41, 113 Fight were conducted solely in European countries;® 1016, 18, 34,40, 41,113 /g
were based in Japan®® % and one in the United States;* five were multinational 12 1> 17,37, 38
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Intervention details and characteristics are summarized below by whether studies used
csDMARD monotherapy or combination therapy as the comparator.

TNF Biologic Versus csDMARD Monotherapy

Thirteen RCTs compared TNF biologics versus csDMARD monotherapy. 218 34,3537, 38,41,
103, 113-119 Trjals lasted from 6 months to 2 years. Five trials compared a combination of ADA and
MTX versus MTX alone.> 16343537 One used an MTX dose lower than the dose currently
approved by the U.S. Food and Drug Administration.®® Two trials compared etanercept (ETN)
versus MTX alone,** 1** and one evaluated the combination of ETN and MTX versus MTX
alone.!* Another three compared a combination of IFX and MTX versus MTX alone.!” 184! Two
trials compared a combination of certolizumab pegol (CZP) and MTX versus MTX alone.* 3
We included nine of these RCTs in our NWMA.

Patients in these trials were mostly female (53% to 81%) with a mean age between 47 years
and 54 years. Their mean duration of disease was reported in all but one study and varied from
about 2 months to 12 months. Baseline DAS ranged from a mean or median of 5.2 to 6.9, and
mean baseline HAQ ranged from 1.0 to 1.9. Mean baseline Sharp scores ranged across studies
from 2.4 to 22.

All 13 trials of TNF biologics enrolled samples of MTX-naive patients, but the proportion of
patients reporting other prior treatments differed across studies. Eleven trials reported
information about prior treatment, specifically csDMARDSs (as a broad category). Four trials
enrolled samples of csDMARD-naive patients,3* 3841113 fjve reported that approximately 18 to
54 percent of their patients had taken any csDMARDs,*?14 3537 and one reported that its patients
used a mean of 0.2 csDMARDs at baseline.'® The two trials not reporting prior csSDMARD use
did not differ in a notable way from the other TNF biologic studies.!” 18

TNF Biologic Versus csDMARD Combination Therapy

Three RCTs compared TNF biologics versus csDMARD combination therapy.® 10 40.120-128
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.% 20 Another compared the
combination of IFX and the FIN-RACo (Finnish Rheumatoid Arthritis Combination Therapy
trial) regimen (MTX, PRED, HCQ, and SSZ) versus the FIN-RACo regimen alone.*% 127128 The
third trial compared triple therapy of MTX, SSZ, and HCQ versus a combination of MTX and
”:xllo, 121-126

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
0.9to0 1.3.

Two trials enrolled patients who had all previously used MTX,% 19 and patients in the third
reported no prior treatment with MTX or csDMARDs.*

TNF Biologics: Single-Arm Studies

One study from Sweden (lasting 15 years) evaluated harms associated with TNF biologics
used for patients with early RA.”® This study has also been described previously in the
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Corticosteroids and csDMARDSs sections because it evaluated harms for drugs within those
categories.

Most of the study’s patients were female (69%), with a mean age of 58 years. The mean
disease duration was not reported, but all patients’ disease durations were less than 1 year.
Median baseline DAS was 5.2, but neither mean baseline HAQ nor Sharp scores were reported.
All study participants had no history of prior treatment with MTX or csDMARDSs in general.

Non-TNF Biologics

Non-TNF Biologic Alone or Plus MTX Versus MTX

Five RCTs compared non-TNF biologics alone or combined with MTX versus MTX
monotherapy; each took place over 2 years across multiple countries.’ 3033 129-135 Tyg trials
compared combination abatacept (ABA) and MTX versus MTX alone;” 30 31, 129, 130, 132, 133, 136
one of these had a third intervention arm for ABA alone.” Another two trials compared
combination tocilizumab (TCZ) and MTX versus MTX alone; both had a third intervention arm
for TCZ alone.3% 33 134135 Both were also previously described above in the csDMARDS versus
Non-TNF Biologics section. The fifth trial compared different doses of combination rituximab
(RIT) and MTX versus MTX alone, 30 132133

Most of the individuals enrolled in these RCTs were female (67% to 81% across treatment
arms), with a mean age between 47 and 54 years. Participants in two trials had average disease
durations of approximately 6 months;” 3 in another two trials, participants’ average disease
durations were about 1 month® and 3 months;3 and participants in the fifth had an average
disease duration of approximately 1 year.*® Across the RCTs, average baseline DAS ranged from
5.21t0 7.1, and average or median baseline HAQ ranged from 1.2 to 1.8. Four of the trials
reported average or median baseline Sharp score, which ranged from 5.7 to 7.7,%°-32 except in one
study whose median Sharp score was 0.0.3 All five trials targeted treatment of aggressive early
RA: more than 72 percent of the patients in all five trials were RF seropositive; more than 86
percent in the three trials reported anticyclic citrullinated peptide (anti-CCP) seropositivity were
seropositive,” 333 and 100 percent in two trials reported erosive disease.3! 2

Information about prior treatment for RA was available in four trials.30-33 134135 Only one of
these trials reported prior csDMARD use, specifically, in about one-third of its patients (30%).%°
All patients enrolled in these four trials were MTX-naive.

TNF Versus Non-TNF

One RCT (1 year in duration) compared TNF and non-TNF therapies in the United
Kingdom.® 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 csDMARDSs in general was not
reported at all.
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Combinations and Therapy Strategies

We included four RCTs and two observational studies that evaluated combination and
therapy strategies. All four 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)’® 8¢ had also
been included in the prior report! (Table 6).

Four studies enrolled mixed populations of early RA patients and those with longer-duration
RA 120,78, 137 Only two studies enrolled samples entirely made up of early RA patients with
disease duration <1 year.36 %2

These six studies were conducted in Denmark, France,® Ireland and the United
Kingdom,**’ the Netherlands,”® and the United States.!" 2° The specific combinations and therapy
strategies that these researchers compared are described in Appendix C. Study durations ranged
from 1 year to 10 years.

Most individuals enrolled in these studies were female (65% to 80%), with a mean age
between 46 and 58 years. Two trials reported mean disease duration, which ranged from 2.9 to
4.5 months across treatment arms.?% *® The other four studies reported median disease duration,
which ranged from 23 weeks to 9 months across treatment arms, % 7% 92,137

Five studies?® %6 7°.92.137 reported mean or median baseline DAS ranging from 4.3 to 6.2, and
they also reported mean or median baseline HAQ ranging from 1.0 to 1.7. Four of these studies®®
36,79,92 reported mean or median baseline Sharp scores ranging from 2.4 to 7.5 across treatment
arms. Only one study did not report baseline DAS, HAQ, or Sharp scores.!* Additionally, a
single study targeted treatment of aggressive early RA: 90 percent were RF seropositive and 3
percent were anti-CCP seropositive.?

Regarding prior use of MTX, five studies reported at least some information: four of these
enrolled only MTX-naive patients,® ’® %2137 and only one enrolled some patients with prior
MTX treatment (about 20%).2° As for prior use of csDMARDS in general, all six studies of
combination and therapy strategies provided some information. Three studies enrolled samples
with any prior csDMARD use, varying greatly from study to study (8.5%,”® 24%,%° and 100%?1),
but each of the three remaining studies’ samples was csDMARD naiive.>® 92 137

KQ 1. Comparative Benefits of Drug Therapies for Patients
With Early RA in Relation to Disease Activity, Progression of
Radiographic Joint Damage, or Remission

Key Points

e Conclusions below are based on early RA studies including patients with moderate to
high disease activity, and the majority were MTX naive.

e Higher remission rates were achieved with a combination of corticosteroids plus MTX
than with MTX monotherapy (difference in remission ranges from 2.1% to 42.8% over
18 months to 2 years) (low SOE).

e 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).

e Combination therapy of csDMARDs (predominantly MTX plus SSZ) versus csDMARD
monotherapy (MTX) did not differ in ACR50 response or remission (low SOE).

e Evidence was insufficient to compare the impact of csDMARD monotherapy versus
csDMARD monotherapy.
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e The TNF biologic ADA plus MTX had statistically significantly higher ACR50 response
(ACRS50 difference 22%), smaller radiographic changes (modified Sharp score difference
-3.6), and higher remission rates (difference in remission 24%) than ADA monotherapy
(moderate SOE).

e The TNF biologics—ADA, CZP, ETN, or IFX—plus MTX had higher remission rates
(difference in remission ranges from 5.6% to 70.0% over 26 weeks to 2 years) (low
SOE), and two TNF biologics—CZP and ETN—plus MTX had smaller radiographic
changes than MTX monotherapy (difference of mTSS change -0.6 to -2.1 over 24 weeks
to 2 years) (low SOE for CZP and moderate SOE for ETN). Evidence was insufficient to
compare the impact of ADA or IFX plus MTX versus MTX monotherapy for
radiographic changes.

e The non-TNF biologics—ABA, RIT, TCZ—plus MTX had smaller radiographic changes
(several radiographic measures used) (low SOE for ABA and moderate SOE for RIT,
TCZ) and higher remission rates (difference in remission ranges 18% to 38%) (low SOE
for TCZ to moderate SOE for ABA, RIT) than MTX monotherapy.

e Evidence was insufficient to determine any differences between one biologic and another
biologic for ACR50 response, remission, or radiographic changes.

e With respect to combination therapy, long-term studies show no differences in remission
rates or radiographic change 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 is organized essentially as the syntheses below: corticosteroids;
csDMARDs and tsDMARDS; biologics; and drug combinations or other strategies for treating
patients with early RA.

Because of the dearth of trials directly comparing interventions of interest, we employed
network meta-analyses. For KQ 1, we conducted network meta-analyses on the following
outcomes: ACR50 response (13 trials), radiographic joint damage (11 trials), remission (10
trials). For NWMA, we focused on a time period around 1 year (52 to 56 weeks) because data
were more comprehensive for this time period than for other ones. For other time points, data
were insufficient for NWMA, or clinical heterogeneity across trials was too high to derive
meaningful estimates from NWMA. We present results of NWMA on ACR50 and radiographic
joint damage within each comparison section below; results on remission are presented in
Appendix H. For remission, NWMA rendered mostly inconclusive findings with wide
confidence intervals.
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Table 7. Disease activity, response, and radiographic progression

Study
Study, Year ; .
’ ' Design
Drug Therapy  pisy of Bias 9 comparison Results
Comparison Ratin N (Dose)
g .
Category Duration
Corticosteroids CAMERA-II, RCT PRED (10 No significant differences in DAS28, ACR20,
vs. csDMARDs  2012% N=239 mg/day) + MTX ACRS50, or remission. Higher ACR70
2yrs (10 mg/wk) vs. response at 2 yrs (38.0% vs. 19.0%, mean
Medium MTX difference 18.3%, p=0.002)
No significant differences in median total
SHS scores. Median erosive SHS joint
damage less for MTX + PRED vs. MTX (0
[IOR 0 to 0] vs. 0 [IQR O to 2], p=0.022)
Corticosteroids CARDERA, RCT PNL (60 mg/day No significant difference in mean DAS28
vs. csDMARDs  2007% N=467 tapered over 34 change (-1.4 vs. -1.4, p=NR) at 2 yrs
5 wks) + MTX (7.5-
yrs 15 mg/wk
Medium mg/wk) vs. DAS28 <2.6 remission (20.0% vs. 17.9%,
MTX p=NR) at 2 yrs
Lower Larsen score mean change for MTX +
PNL vs. MTX (4.7 vs. 7.4, p=0.008) at 2 yrs
Corticosteroids  Todoerti et RCT, open PRED (12.5 Higher DAS <1.6 remission (76.7% vs.
vs. csDMARDs  al., 20108 label mg/day for 1-2 33.3%, p=0.01) at 18 months
N=210 wks then 6.25
Medium 2yrs mg/day) + MTX
u y (10-20 mg/wk) vs.
MTX (10-20
mg/wk)
Corticosteroids Montecucco  RCT, open PRED (12.5 No significant difference in proportion with
vs. csDMARDs etal,, 2012°  label mg/day for 2 wks low disease activity (80.2% in PRED + MTX
N=220 then taper to 6.25  vs. 75.5%, p=0.44) at 12 months
Medium lyr mg/day) + MTX
(10-25 mg/wk) vs. Higher DAS <2.6 remission (44.8% vs.
MTX (10-25 27.8%, p=0.02) at 12 months
mg/wk)
Corticosteroids CareRA RCT, open High-risk patients:  No significant differences in DAS28 change
vs. csDMARDs 2015,22 label MTX (15 mg/iwk) + (2.5,2.3,2.3, 2.1, 2.1, p=NS) at 52 weeks
201559 N=379 SSZ (2 g/day) +
2017 2yrs PRED (60 mg/day  No significant differences in mean SHS
tapered to 7.5 change (0.3, 0.4, 0.3, 0.3, 0.3, p=NS) at 52
Medium mg/day) vs. MTX  \eeks

+ PRED (30 mg
taperedto 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)
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Study

Study, Year, ;
Drug Th_erapy . y . Design Comparison
Comparison Risk of Bias Results
' N (Dose)
Category Rating i
Duration
Corticosteroids BARFOT #2, RCT, open PNL 7.5 mg/day + Lower mean DAS28 score in PNL +
vs. csDMARDs 2005, label DMARD (SSZ 2 DMARD vs. DMARD (2.7 vs. 3.2, p=0.005)
2014,% N=259 g/day or MTX 10 and higher DAS28 <2.6 remission (55.5%
2016,1% 2 yrs (4-yr mg/wk) vs. DMARD  vs. 32.8%, p=0.0005) at 2 yrs
2014140 followup) (SSZ 2 g/day or
MTX 10 mg/wk) Less change in mTSS (1.8 vs. 3.5, p=0.019)
Medium at 2 yrs
High (4-yr
outcomes)
High-Dose IDEA, 2014% RCT IFX (3 mg/kg at wks  No differences in ACR50 response (54.0%
Corticosteroids N=112 0,2,6,14,22) + vs. 55.1%, p=NR) at 26 wks or wk 78
wks blinded, V5. MethyLPIL
26-78 wks E:I > m+g|\jl-|tl)% e No difference in remission (DAS) at 78 wks
open label) ose) (48.0% vs. 50.0%, p=0.792)
No differences in mTSS score (0.8 vs. 1.5,
p=0.291) at 26 wks or wk 78 (1.7 vs. 3.2,
p=0.253)
High-Dose Durezetal., RCT IFX (3 mg/kg at wks  No differences between groups for ACR20,
Corticosteroids 20078 ab N=44 0,2,6 until 46 wks) 50, 70 response (p=NR)
1yr + MTX (7.5-20
Medium rgﬁ{_wlz) v/s. Egt;%l No differences between groups for DAS28-
(19/wk0.26  cpp (2.8vs. 2.8 vs. 3.3, p=NR)
and every 8 wks
until 46 wks) + MTX o ) ]
vs. MTX DAS remission numerically higher for IFX +
MTX and methyl-PNL + MTX combined than
MTX (70.0% vs. 40.0%, p=NR)
csDMARD BARFOT #1, RCT PNL (7.5-15 No significant differences in DAS28 <2.6
Monotherapy 20037 N=245 mg/day for 1-3 remission (29.0% vs. 19.0%, p=0.095) at 2
vs. csDMARD 2yrs months) + MTX (5-  yrs
Monotherapy  igh 15 mg/wk) vs. SSZ  Np significant differences in Larsen score
(2-3 g/day) + PNL  mean change (6.2 vs. 4.1, p=0.298) at 2 yrs
(up to 10 mg/day)
csDMARD NOR- Observation  SSZ (2 g/day) vs. No significant difference in mean DAS28
Monotherapy DMARD, al MTX (10-15 mg/wk) change for SSZ vs. MTX after adjustment
vs. csDMARD  2012% N=1,102 for baseline characteristics (-1.0 vs. -1.5,
Monotherapy 3yrs p=0.71) at 6 months
High
csDMARD Dougados et RCT SSZ (2-3 g/day) + Significantly decreased change in DAS for
Combination al., 1999%1a N=209 MTX (7.5to 15 SSZ + MTX, compared with SSZ or MTX
Therapy vs. Maillefert et 5 yrs mg/wk) vs. SSZvs.  only (13 vs.-1.1vs.-0.9, p=0.019) at 1 yr;
csDMARD al., 2003104 MTX No significant difference in ACR20
Monotherapy responses (p=NR)
Medium

No significant changes in DAS at 5 yrs
(p=0.9)

No significant difference in mTSS change
(3.5,4.6,4.5, p=NS) at1 yrorat5yrs
(p=0.7)
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Study

Study, Year, ; .
Drug Th_erapy ] y i Design Comparison
Comparison Risk of Bias Results
' N (Dose)
Category Rating )
Duration
csDMARD Haagsma et RCT SSZ (1-3 g/day) vs.  No significant differences in DAS
Combination al., 19972% N=105 MTX (7.5-15 (-1.6, -1.7, -1.9, p=NS) over 1 yr
Therapy vs. 1yr mg/wk) vs. MTX +
csDMARD Medium SSz
Monotherapy
csDMARD Nijmegen RA  Observa- MTX (7.5-30 No significant differences in DAS28
Combination Inception tional mg/wk) vs. SSZ change after 1 yr between groups
Therapy vs. Cohort, N=230 (750-3,000 (p=0.153)
csDMARD 2009% 1yr mg/day) + MTX
Monotherapy
High
csDMARD COBRA, RCT PNL (60 mg No significant difference in DAS28 mean
Combination 1997, N=155 tapered over 28 change after 5 yrs (-0.02 vs. -0.13,
Therapy vs. 2002,100 5yrs wks) + MTX (7.5 p=0.265)
csDMARD 20094 mg/wk stopped
Monotherapy asf;ezr 420 ng)lés) * Significantly lower mean change in Sharp
Medium /d( ' ss7 score per yr for PNL + MTX + SSZ vs. SSZ
High (11 yr mg/day) vs. (5.6 vs. 8.6, p=0.033) after 5 yrs
radiographic
outcomes
csDMARD COBRA- RCT, open PNL (60 mg No significant difference in DAS mean
Combination Light, 2014%  label tapered to 7.5 changes (1.7, 1.9, p=0.15) over 1 yr
Therapy vs. 105 N=164 mg/day) + MTX
csDMARD (7.5 mg/wk) + SSZ P : : i
lyr No significant differences in remission
Monotherapy Medium y (1-2g/day) vs. PNL 1gnif I I 1581

(30 mg tapered to
7.5 mg/day)+ MTX
(20 mg/d with
stepwise
increments to 25
mg/week)

ETN intensification
in both groups if
DAS>1.6 at week
25 or 39

No significant differences in mean change
in Sharp score (0.5 vs. 0.6, p=0.42) at 1 yr
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Study, Year,

Study

Drug Therapy Design
Comparison Risk of Bias N Comparison (Dose) Results
Category Rating i
Duration
csDMARD FIN-RACO, RCT, open MTX (7.5-10 mg/wk)  Clinical remission (defined by ACR
Combination 1999,%2 label + HCQ (300 mg/day) preliminary criteria) significantly higher in
Therapy vs. 2010,42 N=199 + SSZ (1 g/day) + combination group (37.1% vs. 18.4%,
csDMARD 2013, 2 yrs PNL (5-7.5 mg/day)  p=0.003) at 2 yrs; ACR50 numerically higher
Monotherapy 200410t vs. DMARD (SSZ 2-  in combination group but not significant
2004,102 3 g/day, which could  (71.1% vs. 58.1%, p=0.058)
2007,144 be changed to MTX
2010 7.5-15mgMk ifAE g stained DAS28 remission at 6 mo,1 yr, and
or lack of response) 5 s significantly higher in combination group
Medium (OR, 5.6; 95% ClI, 2.60-11.55)
No significant difference in 5-yr remission
(28% vs. 22%, p=NS)
Significantly lower Larsen score in
combination group (4.0 vs. 12.0, p=0.002) at
2 yrs
csDMARD tREACH, RCT, open MTX (25 mg/wk) No significant difference in DAS mean
Combination 20134 label +SSZ (2 g/day) + change
Therapy vs. 2014146 N=515 HCQ (400 mg/day) + (-1.8 vs.-1.7 vs.-1.7, p=NR) at 1 yr
csDMARD 20167 148 1yr GCs intramuscularly
Monotherapy vs. MTX + SSZ + No significant difference in change in mTSS
Medium HCQ + GC oral atlyr
taper (15 mg/day
tapers off at 10 wks)
vs. MTX + GC oral
taper
TNF Biologic + PREMIER, RCT ADA (40 mg biwkly)  Significantly higher ACR50 in ADA + MTX vs.
csDMARD vs.  2006,° N=799 + MTX (7.5-20 monotherapies (59.0%, 37.0%, 43.0%,
TNF Biologic 2008,103 2 yrs mg/wk) vs. ADAvs.  p<0.001) at 2 yrs
2010,14° . MTX
2010,115 Aggresswe o . o .
2012 116 RA Significantly higher DAS28 <.2.6 remission in
2013'117 ADA + MTX vs. monotherapies (49.0%,
20142118 25.0%, 25.0%, p<0.001) at 2 yrs
2015119 a, c
Significantly lower modified Sharp score in
i ADA + MTX vs. monotherapies (1.9, 5.5,
Medium 10.4, p< 0.001) at 2 yrs
Non-TNF AVERT, RCT ABA (125 mg/wk) + DAS28 <2.6 remission significantly highest in
Biologic + 20157 ad N=351 MTX (7.5-20 mg/iwk)  ABA + MTX (60.9%, 42.5%, 45.2%, p=0.010
csDMARD vs. 2 vs. ABA vs. MTX for ABA + MTX vs. MTX) at 1 yr
yrs
Non-TNF Medium A .
Biologic or ggressive
csDMARD RA
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Drug

Study

Study, Year, ;
Therapy i g i pesign Comparison (Dose) Results
Comparison E'S‘tk of Bias P
Category ating Duration
Non-TNF FUNCTION, RCT TCZ (4 mg/kg Significantly higher ACR50 response rates for
Biologic + 2016% 2 N=1,162 monthly) + MTX (7.5- TCZ + MTX vs. MTX (54.9%, 56.2%, 50.7%,
csDMARD vs. 2017%34ad 2 yr 20 mg/wKk) vs. 41.5%, p<0.014) at 1 yr; similar findings (36.5%,
Non-TNF . TCZ (8 mglkg 57.6%, 53.1%, 22.0%, p=NR) at 2 yrs
: : Aggressiv
Biologic or Medium e RA monthly) + MTX vs.
csDMARD High (2-yr TCZ (8 mg/kg) Significantly higher DAS28-ESR remission for
outcomes) vs. MTX TCZ 8 mg + MTX vs. MTX (34.0%, 49.0%,
39.4%, 19.5%, p<0.0001) at 1 yr; similar findings
(28.1%, 47.6%, 43.5%, 16.0%, p=NR) at 2 yrs
Lowest radiographic mTSS score change for
TCZ 8 mg + MTX (0.4, 0.1, 0.3, 1.1, p=0.0001) at
1 yr; similar findings (1.4, 0.2, 0.6, 1.9, p=NR) at
2 yrs
Non-TNF U-Act-Early, RCT TCZ (8 mg/kg No significant differences in median DAS change
Biologic + 201633 ad N=317 monthly) + MTX (10- (3.3, 3.3, 3.2, p=0.66) at 2 yrs
csDMARD vs. 2 30 mg/wk) vs. TCZ vs.
yrs
N.OT'T.NF Medium MTX Higher DAS28 remission with TCZ + MTX and
Biologic or TCZ arms than MTX (86.0% vs 83.0% vs 48.0%,
csDMARD p <0.001 ) at 24 weeks
Higher DAS remissions with TCZ + MTX and
TCZ arms than MTX (86.0% vs. 88.0% vs.
77.0%, p=0.036 for TCZ vs. MTX, p=0.06 for
TCZ + MTX vs. MTX) at 2 yrs
Significantly lower radiographic SHS mean
change from baseline with TCZ + MTX (1.2, 1.4,
1.5, p=0.06 for TCZ vs. MTX, p=0.016 for TCZ +
MTX vs. MTX) at 2 yrs
csDMARDs Conaghanet RCT TOF (20 mg/day) + Significantly higher DAS28-4 ESR <3.2 in TOF +
Vs. al., 2016%° N=108 MTX (10-20 mg/wk) MTX vs. monotherapies (58.8%, 30.6%, 18.9%,
tsDMARDs 1yr vs. TOF vs. MTX p<0.001) at 1 yr
Medium

Significantly higher ACR50 response in TOF +
MTX (65.7%, 50.0%, 35.1%, p<0.01) at 1 yr

Significantly higher DAS28-4 ESR <2.6
remission in TOF + MTX (35.3%, 19.4%, 13.5%,
p<0.05) at 1 yr

Significantly smaller change in radiographic
mTSS for TOF (-0.1) compared with TOF + MTX
(0.8) and MTX (1.4) (p<0.05) at 1 yr
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Study

Drug Study, Year ;
Therapy _ v " Design Comparison Results
Comparison S'Stk of Bias N (Dose)
Category aHng Duration
TNF Biologic HIT HARD, RCT, ADA (40 mg biwkly  No significant differences in DAS (3.2 vs. 3.4,
vs. csDMARD 201332 open label  x 24 wks) + MTX p=0.41) or ACR50 response (52.6% vs.
Monotherapy  Medium N=172 (15 mg/wk) vs. 51.4%, p=0.88) at 48 wks
(DAS, ACR) 48 wks MTX
(open No significant differences in DAS remission
High (mTSS)  label 24- (42.4% vs. 36.8%, p=0.47) at 48 wks
48 wks)
Significantly less radiographic mTSS change
for ADA + MTX (2.6 vs. 6.4, p=0.01) at 48 wks
TNF Biologic HOPEFUL 1, RCT ADA (40 mg biwkly) Numerically higher ACR50 with ADA + MTX
vs. cSDMARD 201435150 N=334 + MTX (6-8 mg/wk)  vs. MTX (64.3% vs. 38.7%, p=NR) at 26 wks
Monotherapy 26 wks vs. MTX
Medium (plus 6- Significantly higher DAS28 <2.6 remission with
month ADA + MTX vs. MTX (31.0% vs. 14.7%,
open p<0.001) after 26 wks
label)
Significantly less radiographic mTSS mean
change with ADA + MTX vs. MTX (1.5 vs. 2.4,
p<0.001) at 26 wks
TNF Biologic  OPTIMA, RCT ADA (40 mg biwkly)  Significantly higher ACR50 for ADA + MTX vs.
vs. csDMARD 2013, N=1,032 +MTX(7.5-20 MTX (52.0% vs. 34.0%, p<0.001) at 26 wks
Monotherapy  2014,'% 78 wks mg/wk) vs. MTX
152
20162 (open Significantly higher DAS <2.6 remission in
label after ADA + MTX vs. MTX (34.0% vs. 17.0%,
Low 26 wks) p<0.001) at 26 wks
Significantly lower radiographic SHS mean
change for ADA + MTX vs. MTX (0.1 vs. 1.0,
p<0.001) at 26 wks
TNF Biologic PREMIER, RCT ADA (40 mg biwkly)  Significantly higher ACR50 in ADA + MTX vs.
vs. csDMARD 2006, N=799 + MTX (7.5-20 monotherapies (59.0%, 37.0%, 43.0%,
Monotherapy 2008, 2 yrs mg/wk) vs. ADA vs. p<0.001) at 2 yrs
2010,#° . MTX
2010 115 Aggressiv o . L
‘16 e RA Significantly higher DAS28 <2.6 remission in
ggig'm ADA + MTX vs. monotherapies (49.0%,
’ .09 .0%, p<O0.
2014 118 25.0%, 25.0%, p<0.001) at 2 yrs
2015119 ac
Significantly lower modified Sharp score in
. ADA + MTX vs. monotherapies (1.9, 5.5, 10.4,
Medium p< 0.001) at 2 yrs
TNF Biologic PROWD, RCT ADA (40 mg biwkly) No significant differences in ACR50 (56.0% vs.
vs. csDMARD 2008, N=148 + MTX (7.5-25 45.2%, p=0.189) at 56 wks
Monotherapy 2016 56 wks mg/wk) vs. MTX
No significant differences in DAS28 <2.6
Medium (16- remission (48.0% vs. 36.1%, p=0.145) at 56
wk outcomes) wks
High (56-wk
outcomes)
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Drug

Study

Study, Year, ; .
Therapy _ y _ Design Comparison Results
Comparison S'Stk of Bias N (Dose)
Category aHng Duration
TNF Biologic  C-OPERA, RCT CZP (400 mg Significantly higher DAS28-ESR remission
vs. csDMARD 2016, N=316 biwkly x 4 wks, for CZP + MTX vs. MTX (52.8% vs. 30.6%,
Monotherapy  2017%5% 2 yrs then 200 mg p<0.001) at 24 wks; no significant differences
Aggressive biwkly) + MTX (8- (41.5% vs. 33.1%, p=0.132) at 2 yrs
Medium (24  RA 12 mg/wk) vs. MTX
wks) Significantly lower radiographic mTSS mean
High (52 change for CZP + MTX vs. MTX (0.3 vs. 0.9,
wks, 2 yrs) p=0.003) at 24 wks; similar findings (0.7 vs.
3.0, p=0.001) at 2 yrs
TNF Biologic  C-EARLY RCT CZP (400 mg Significantly higher ACR50 for CZP + MTX
vs. csSDMARD 201738 3% N=879 biwkly) + MTX (10-  vs. MTX (61.8% vs. 52.6%, p=0.023) at 52
Monotherapy 52 wks 25 mg/wk) vs. MTX  wks
Medium Aggressive
RA Significantly higher DAS28-ESR remission
for CZP +MTX vs. MTX (42.6% vs. 26.8%,
p<0.001) at 52 wks
No significant radiographic mTSS change
from baseline for CZP + MTX vs. MTX
(70.3% vs. 49.7%, p<0.001) at 52 wks
TNF Biologic = COMET, RCT ETN (50 mg/wk) + Significantly higher ACR50 response for ETN
vs. csDMARD  2008,* N=542 MTX (7.5-20 + MTX vs. MTX (70.7% vs. 49.0%, p<0.0001)
Monotherapy  2009,154 2yrs mg/wk) vs. MTX atlyr
2010’108, 109
2012, Significantly improved DAS <1.6 remission
201415 2 for ETN + MTX vs. MTX (51.3% vs. 27.8%,
p<0.0001) at 1 yr
Medium
Numerically lower radiographic mTSS
change for ETN + MTX vs. MTX (0.3, 2.4,
p=NR) at 1 yr
TNF Biologic Enbrel ERA, RCT ETN (25 mg twice No significant difference in ACR20 response
vs. csDMARD 2000, N=632 wkly) vs. MTX (7.5-  rates (65.0% vs. 72.0%, p =0.16) at yr 1
Monotherapy 2002:112 1yr (Lyr 20 mg/wk) Significantly higher ACR20 response for ETN
2005111 . open label than MTX (72.0% vs. 59.0%, p=0.005) at yr 2
2006 extension)
) Aggressive No significant difference in radiographic
Medium RA mean mTSS change (1.6 vs. 1.0, p=0.11) at
lyr
Significantly lower radiographic mTSS mean
change for ETN than MTX (1.3 vs. 3.2,
p=0.001) at 2 yrs
TNF Biologic Marcora et. RCT ETN (25 mg twice No significant difference in DAS28 (3.2 vs.
vs. csDMARD  al, 20063 N=26 wkly) vs. MTX (7.5- 3.1, p=0.53) at 24 wks
Monotherapy 26 Wks 15 mg/wk)
Medium
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Drug Study, Year Study
' ' Design i
Therapy ) ) Comparison Results
Comparison E'Stk of Bias (Dose)
Category ating Duration
TNF Biologic  ASPIRE, RCT IFX (3 mg/kg/8 Significantly higher ACR50 response in both
vs. csDMARD  2004,Y N=1,049 wks) + MTX (20 IFX + MTX groups vs. MTX (45.6% vs. 50.4%
Monotherapy 2006, 54 wks mg/wk) vs. IFX (6 vs. 32.1%, p<0.001) at 54 wks
2009, mg/kg/8 wks) +
157
201712 MTX vs. MTX Significantly higher remission (DAS28-ESR
<2.6) for IFX + MTX vs. MTX groups
Medium combined (21.3% vs. 12.3%, p<0.001) at 54
wks
Significantly lower radiographic mTSS score
changes in both IFX + MTX groups vs. MTX
(0.4, 0.5, 3.7, p<0.001) at 54 wks
TNF Biologic  Quinnetal., RCT IFX (3 mg/kg at 0, Numerically higher ACR50 response but not
vs. csDMARD  2005% 2 N=20 2, 6, and every 8 significant (70.0% vs. 50.0%, p=NS) at 2 yrs
Monotherapy 2 wks) + MTX (7.5-25
e fwk) vs. MTX
Medium Aggressive TV ) vs. Higher remission for IFX + MTX vs. MTX
RA (70.0% vs. 20.0%, p=NR) at 2 yrs
No significant change in radiographic mean
SHS scores (10.0 vs. 12.0, p=NR) at 2 yrs
TNF Biologic Durezetal., RCT IFX (3 mg/kg at No differences between groups for ACR20,
vs. csDMARD 20078 ab N=44 wks 0,2,6 until 46 50, and 70 response (p=NR) at 1 yr
Monotherapy 1yr wks) + MTX (7.5-20
mg/wk) vs. MTX No differences between groups for DAS28-
CRP (2.8 vs. 3.3, p=NR) at 1 yr
TNF Biologic IMPROVED, RCT ADA (40 mg biwkly)  No significant differences in DAS or DAS
vs. csDMARD 2013,° N=161 + MTX (25 mg/wk)  <1.6 remission at 2 yrs
Combination 2014, 2 yrs vs. MTX + PRED
120
Therapy 2016 (7.5 mg/day) 7d No significant differences in radiographic
HCQ (400 ;gg ay) MTSS score progression (6.4% vs. 10.8%,
High + SSZ (2 g/day) p=0.31) at 2 yrs
TNF Biologic  SWEFOT, RCT, open  IFX (3 mg/kg at Significantly higher ACR50 response for IFX
vs. csDMARD 2009, label 0,2,6 weeks then + MTX vs. MTX + SSZ + HCQ (25.0% vs.
Combination  2012,% N=258 every 8 wks) + 14.6%, p=0.0424) at 1 yr
Therapy 2013,121.123, 1yr (2-yr MTX (20 mg/wk)
126 2015,1% followup) vs. MTX + SSZ (2
20161 g/day) + HCQ (400
mg/day)
Medium
TNF Biologic NEO-RACo, RCT IFX (3 mg/kg from No significant differences in ACR50 or
vs. csDMARD  2013,% N=99 wks 4-26) + FIN- ACRY70 responses or remission at 2 yrs
Combination ~ 2014,'% 2 yrs (5-yr RACo (MTX [10-25
127
Therapy 2015 followup) mg/wk] + SSZ[1-2 N4 significant differences in SHS scores at 5-
g (2 g/day)] + HCQ v\ fol10wup
Low [35 mg/kg/wk] +
PRED [7.5
mg/day]) for 26 wks
vs. FIN-RACo
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Drug Study
Therapy SFudy, Ygar, Design Comparison
Comparison R'S!( of Bias N (Dose) Results
Category Rating Duration
Non-TNF AGREE, RCT ABA (10 mg/kg on  Significantly reduced DAS28 activity for ABA
Biologic vs. 2009,* N=509 days 1,15,and 29 + MTXvs. MTX (-3.2 vs. -2.5, p<0.001) at 1 yr
csDMARD 2011&9:30 1yr (1yr and every 4 wks
Monotherapy 2015 open-label after) + MTX (7.5- Significantly higher ACR50 response rates for
extension) 20 MYWK) vs. MTX ABA 4 MTX vs. MTX (57.4 vs. 42.3%,
Low Aggressive p<0001) atl yr
RA
Significantly higher remission rates for ABA +
MTX than MTX (41.4% vs. 23.3%, p<0.001)
atlyr
Significantly less mean radiographic changes
by Genant-modified Sharp score (0.6 vs. 1.1,
p=0.040) at 1 yr
Non-TNF AVERT, RCT ABA (125 mg/wk) DAS28 <2.6 remission significantly highest in
Biologic vs. 20157 ad N=351 + MTX (7.5-20 ABA + MTX (60.9%, 42.5%, 45.2%, p=0.010
csDMARD 2vrs mg/wk) vs. ABA for ABA + MTX vs. MTX) at 1 yr
Monotherapy ; Y . vs. MTX
Medium Aggressive
RA
Non-TNF FUNCTION, RCT TCZ (4 mg/kg Significantly higher ACR50 response rates for
Biologic vs. 2016% N=1,162 monthly) + MTX TCZ + MTX vs. MTX (54.9%, 56.2%, 50.7%,
csDMARD 2017134 ad 2yr (7.5-20 mg/wk) vs.  41.5%, p<0.014) at 1 yr; similar findings
Monotherapy Aggressive TCZ (8 mglkg (36.5%, 57.6%, 53.1%, 22.0%, p=NR) at 2 yrs
Medium RA monthly) + MTX
High (2-yr VvS. Significantly higher DAS28-ESR remission for
outcomes) TCZ (8 mg/kg) TCZ 8 mg + MTX vs. MTX (34.0%, 49.0%,
vs. MTX 39.4%, 19.5%, p<0.0001) at 1 yr; similar
findings (28.1%, 47.6%, 43.5%, 16.0%,
p=NR) at 2 yrs
Lowest radiographic mTSS score change for
TCZ 8 mg+MTX (0.4,0.1, 0.3, 1.1,
p=0.0001) at 1 yr; similar findings (1.4, 0.2,
0.6, 1.9, p=NR) at 2 yrs
Non-TNF IMAGE, RCT RIT (1 gdays 1 Significantly higher rate of low disease activity
Biologic vs. 2011,%0. 133 N=755 and 15) + MTX (DAS28) in RIT + MTX groups vs. MTX
csDMARD 201212 1yr (7.5-20mg/wk) vs.  (43.0.%, 40.0%, 20.0%, p<0.001) at 1 yr
Monotherapy Aggressive MTX (7.5-30
Low RA mg/wk) vs. RIT Significantly higher remission (DAS <2.6) in

(500 mg days 1
and 15) + MTX vs.
MTX

RIT + MTX groups vs. MTX (31.0%, 25.0%,
13.0%, p<0.0010)

Significantly less radiographic change in RIT
+ MTX groups vs. MTX by Genant-modified
Sharp (0.4, 0.6, 1.1, p<0.0001)
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Study

Drug Therapy ~ Study, Year, pagign
Comparison Risk of Bias N Comparison (Dose) Results
Category Rating Duration
Non-TNF U-Act-Early, RCT TCZ (8 mg/kg No significant differences in median DAS
Biologic vs. 2016% ad N=317 monthly) + MTX (10- change (3.3, 3.3, 3.2, p=0.66) at 2 yrs
csDMARD 2 30 mg/wk) vs. TCZ
yrs
Monotherapy  jedium vs. MTX Higher DAS28 remission with TCZ + MTX
and TCZ arms than MTX (86.0% vs 83.0%
vs 48.0%, p <0.001 ) at 24 weeks
Higher DAS remissions with TCZ + MTX
and TCZ arms than MTX (86.0% vs. 88.0%
vs. 77.0%, p=0.036 for TCZ vs. MTX,
p=0.06 for TCZ + MTX vs. MTX) at 2 yrs
Significantly lower radiographic SHS mean
change from baseline with TCZ + MTX
(1.2,1.4, 1.5, p=0.06 for TCZ vs. MTX,
p=0.016 for TCZ + MTX vs. MTX) at 2 yrs
TNF vs. Non- ORBIT, RCT RIT (lgdays1and No significant differences in DAS28-ESR
TNF 20168 N=329 15 and after 26 wks ~ (-2.6 vs.-2.4, p=0.24) at 1 yr
1yr if persistent disease
High activity) vs. ADA (40
mg biwkly) or ETN
50 mg/wk)
Combination BeSt, RCT DAS-driven After 1 yr, DAS <2.4: 53.0%, 64.0%,
and Therapy 2005,7 N=508 treatment; 71.0%, 74.0%; p=0.004 for 1 vs. 3; p=0.001
Strategies 2007,22 12 months 1: sequential for 1 vs. 4; p=NS for other comparisons
5883’83 o (10 yr follow-  monotherapy
501081 up) starting with MTX Shorter time to DAS <2.4 for initial
5011 .50 (15 mg/wk) vs. combination therapy groups (groups 3 and
2012'80' o 2: stepped up- 4) than monotherapy groups (groups 1 and
2013'82 combination therapy  2) (median months; 3, 3, 9, 9; p<0.001) at 2
2014'83 (MTX, then SSZ, yrs
: then HCQ, then
201687 PRED) . . . . . .
No significant differences in remission
VsS. among groups (DAS <1.6; 50.0%, 41.0%,
Low 3: combination with ~ 38.0%, 42.0%; p=0.40) at 4 yrs
tapered high-dose
Medium (10 PRED (60 mg/d to

yr outcomes)

7.5 mg/d)

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)

No significant differences in drug-free
remission (14.0%, 16.0%, 10.0%, 19.0;
p=0.18) at 5 yrs

No significant differences in DAS <1.6
remission (51.0%, 49.0%, 53.0%, 53.0%;
p=0.94) at 10 yrs
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Drug Therapy Study, Year,

Study Design

Comparison Risk of Bias N Comparison (Dose) Results
Category Rating Duration
Combination After 4 yrs, significantly less radiographic
and Therapy joint damage in groups 3 and 4 (median SHS
Strategies change: 5.0, 5.5, 3.0, 2.5; p<0.01 for 1 and 2
(continued) vs. 4)
After 5 yrs, significantly less radiographic
joint damage in groups 3 and 4 (median SHS
change: 2.5, 2.3, 1.0, 1.0; p<0.01 for 1 and 2
vs. 4)
After 10 yrs, no significant differences in
radiographic joint damage (mTSS: 11.0, 8.0,
8.0, 6.0; p=0.15)
Combination ~ TEAR, 2012, RCT Immediate MTX (20 At wk 24, the two immediate groups had
and Therapy  2013™° N=755 mg/wk) plus ETN (50 great reduction in DAS28-ESR compared
Strategies 2yr mg/wk) vs. with step-up groups (3.6 vs. 4.2, p<0.0001).
High Immediate MTX plus  No significant differences in disease activity
SSZ (1-2 g/day) plus ~ at2 yrs.
HCQ (400 mg/day) vs.
Step up MTX to No significant differences overall in mTSS
combo (MTX plus radiographic scores between immediate
ETN) vs. therapy and step-up groups, p<0.74); MTX
Step up MTX to plus ETN group had smaller increase in
combo (MTX plus SSz MTSS score compared with triple therapy
plus HCQ) (0.6 vs. 1.7, p=0.047)
Combination GUEPARD, RCT 1: ADA 40 mg every 2 ACRS50 response higher in ADA + MTX group
and Therapy = 2009% N=65 wks plus MTX; at 12 wks (84.0% vs. 60.0%, p=NR), but no
Strategies 1yr treatment adjusted significant difference at 52 wks (67.0% vs.

Medium for 12-
wk outcomes

High for 52-wk
outcomes

every 3 mos to
achieve DAS28 <3.2

2: MTX (max 20

mg/wk)

68.0%, p=NS, NR)

No significant differences in DAS remission
(39.4% vs. 59.4%, p=0.15)

No significant differences in radiographic
changes (MTSS 1.9 vs. 1.8, p=0.18)
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Study

Drug Study, Year -
Therapy i y s pesign Comparison (Dose) Results
Comparison E'S‘tk of Bias P
atin
Category g Duration
Combination OPERA, RCT, open ADA (40 mg Significantly higher ACR50 response at 1
and Therapy 2013, label after yr  biweekly) + MTX yr with ADA + MTX (80.0% vs. 63.0%,
Strategies 2014, 1 (7.5-20 mg/wk) vs. p=0.020). No differences in ACR50
2015,161 N=180 MTX response at 2 yrs after ADA withdrawal at
2016,162 2 vrs 12 mos (74.0% vs. 69.0%, p=0.55)
2017168 y
Significantly higher DAS28 CRP <2.6
Medium remission with ADA + MTX at 1 yr (74.0%

vs. 49.0%, p=0.0008). No significant
difference in remission at 2 yrs (66.0% vs.
69.0%, p=0.79)

Significantly lower radiographic progression
at 1 yr with ADA + MTX (median TSS
change 0.3 vs. 1.6, p=0.008). No significant
differences in median TSS change at 2 yrs
(1.0 vs. 2.6, p=0.12)

2Included in network meta-analysis.

b This study evaluates comparisons in both the High-Dose Corticosteroid and TNF Biologic categories.
¢ This study evaluates comparisons in both the csDMARD and TNF Biologic categories.

d These studies evaluate comparisons in both the csDMARD and Non-TNF Biologic categories.

ABA = abatacept; ACR20/50/70 = American College of Rheumatology 20%, 50% and 70% improvement; ADA = adalimumab;
AE = adverse event; biwkly = biweekly; csDMARD = conventional synthetic DMARD; 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; FIN-RACo = Finnish Rheumatoid Arthritis Combination
Therapy trial; g = grams; GC = glucocorticoid; HCQ = hydroxychloroquine; IFX = infliximab; kg = kilogram; LEF =
leflunomide; Methyl-PNL = methylprednisolone; mg = milligrams; mTSS = modified Total Sharp/van der Heijde score; MTX =
methotrexate; N = number; NR = not reported; NS = not significant; PNL = prednisolone; PRED = prednisone; RA = rheumatoid
arthritis; RCT = randomized controlled trial; RIT = rituximab; SD = standard deviation; SHS = Sharp/van der Heijde Score; SSZ
= sulfasalazine; TCZ = tocilizumab; TNF = tumor necrosis factor; TOF = tofacitinib; vs. = versus; wk = week; yr = year.

Figure 3 and Figure 4 depict the network diagrams for ACR50 and radiographic joint damage,
and Table 8 lists the studies we used in our NWMA of both outcomes. The network structure for
both outcomes is mostly “star-shaped” indicating a dearth of head-to-head studies directly
comparing interventions. Most effect estimates, therefore, were derived from indirect
comparisons relative to MTX, rather than mixed treatment comparisons.
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Figure 3. Network diagram for network meta-analysis: ACR50 response rates
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Figure 4. Network diagram for network meta-analysis: change from baseline in radiographic joint
damage score
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Table 8. Studies included in KQ 1 network meta-analyses

Radiographic

Treatment Comparison Study Name ACR502P Joint Damage?
ABA + MTX vs. MTX AGREE, 2009,% 2011,1% 130 20153 X X
ABA + MTX vs. ABA vs. AVERT, 20157 X

MTX

ADA + MTX vs. ADA vs. PREMIER, 2006, 2008,1% 2010,5 2012,116 2013,1%7 X X
MTX 2014,118 2015°

ADA + MTX vs. MTX PROWND, 2008,16 2016152 ¢ X

CZP + MTX vs. MTX C-EARLY, 20173839 X X
CZP + MTX vs. MTX C-OPERA, 2016,12 20173 ¢ X X
ETN vs. MTX Enbrel ERA, 2000,* 2002,%° 2005,% 2006 X X
ETN + MTX vs. MTX COMET, 2008, 2009, 2010,1%. 19 2012;1% 2014,1% X X
IFX + MTX vs. MTX ASPIRE, 2004, 2006,1%7 2009,1% 201717 X X
IFX + MTX vs. methyl-PNL Durez et al., 20078 X

+ MTX vs. MTX

IFX + MTX vs. MTX Quinn et al., 20054 X

SSZ + MTX vs. SSZ vs. Dougados et al., 1999;% Maillefert et al., 2003%* X
MTX

TCZ + MTX vs. TCZ vs. FUNCTION, 2016,%2 2017134 X X
MTX

TCZ + MTX vs. TCZ vs. U-Act-Early, 2016% X X

MTX

2 All data used in NWMA were measured at the 1-year followup time point.
b NWMA of DAS remission are presented in Appendix H.

¢ Qutcomes from these studies at the 1-year followup time point were rated as high ROB, and we therefore only used their data in
sensitivity analyses presented in Appendix I.

ABA = abatacept; ACR50 = American College of Rheumatology 50% improvement; ADA = adalimumab; CZP = certolizumab
pegol; DAS = Disease Activity Score; ETN = etanercept; IFX = infliximab; KQ = Key Question; methyl-PNL =
methylprednisolone; MTX = methotrexate; NA = not applicable; NWMA = network meta-analysis; PROWD = PRevention of

Work Disability trial; ROB = risk of bias; SSZ = sulfasalazine; TCZ = tocilizumab; vs. = versus.

Corticosteroids

Corticosteroids Versus csDMARDs
Six trials compared the combination of a corticosteroid plus a csDMARD with a csDMARD
monotherapy (N=210 to 467) (

42



Table 8).3 & 78 939 Sydy durations ranged from 1 to 2 years of active treatment; four were
open label trials and all were medium ROB, except one’® whose 4-year followup data had a high
ROB. Treatment arms differed significantly at baseline in terms of patients’ age in one trial,”® but
its statistical analyses adjusted for age as a covariate. In another two trials, baseline similarity
between arms was unclear.® % The csDMARD under examination was MTX in five trials; one
study included SSZ; studies did not report any prior history of MTX use.% Overall,
improvements in disease activity and ACR responses were mixed regarding statistical
significance, but they trended toward favoring the treatment combination of corticosteroid plus
csDMARD over csDMARD monotherapy.> & 7 The combination of a corticosteroid plus a
csDMARD (SSZ or MTX) demonstrated less radiographic progression in most studies
measuring this outcome compared with csDMARD monotherapy.’® %3 % These positive findings
were apparent in studies with longer duration (2 years). Additionally, trials ranging from 1 to 2
years of active treatment 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).® % ”® Overall, higher
remission rates were achieved with a combination of corticosteroids plus MTX than MTX
monotherapy (low SOE).

High-Dose Corticosteroids

Two trials evaluated the efficacy of high-dose corticosteroids in MTX-naive populations.t8 %
Both were medium ROB, and in one trial,* baseline characteristics were similar between
treatment arms, and although characteristics differed significantly between arms in the other,8
sensitivity analyses confirmed that those differences had no effect on its findings. The IDEA trial
compared the combination of IFX plus MTX with high-dose methylprednisolone (methyl-PNL)
plus MTX (N=112).% In it, a single high dose of methyl-PNL (250 mg) plus MTX was
compared with IFX plus MTX over 26 weeks with a 50-week open-label extension. No
significant 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 statistically in radiographic changes.

Similarly, a study comparing IFX plus MTX versus high-dose methyl-PNL plus MTX versus
MTX monotherapy (N=44) found no significant differences between groups in DAS28-CRP,
ACR20, ACR50, and ACR70 responses.8 In this study, methyl-PNL was dosed at 1g IV at
weeks 0, 2, and 6 and then every 8 weeks for 46 weeks. DAS remission was achieved in 40
percent of MTX-treated patients and 70 percent of the methyl-PNL plus MTX group and IFX
plus MTX group but without significant differences (p=NR). Radiographic changes were only
measured by MRI-detected erosions. There was more significant progression in MRI-detected
erosions in the methyl-PNL group compared with patients treated with IFX plus MTX (p=0.035).
Overall, the SOE was insufficient for comparisons of high-dose corticosteroid plus MTX therapy
with IFX plus MTX.
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csDMARDs
csDMARDs Versus csDMARDs

csDMARD Monotherapy Versus csDMARD Monotherapy

One 2-year trial (N=245) examined SSZ plus prednisolone versus MTX plus prednisolone
and found no statistically significant differences in remission rates (defined by a DAS28<2.6) or
Larsen score change from baseline (6.2 vs. 4.1, p=0.29).2” 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 vs. -1.52, p=0.71).28 Both studies
in MTX-naive populations were rated high ROB because of high attrition rates, and in one trial %’
statistically significant baseline differences between treatment arms in RF-positivity and
radiographic damage were not accounted for in statistical analyses. Overall, the SOE was
insufficient for comparisons between csDMARD monotherapies.

csDMARD Combination Therapy Versus csDMARD Monotherapy

Combination therapy with 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) (overall N=1347).% 2124105 gy
duration ranged from 1 to 5 years and did not report any prior history of MTX use.
Randomization within each of these trials was successful in ensuring the similarity of baseline
characteristics between treatment arms, although baseline similarity in one trial®> was unclear
with regard to DAS and Sharp scores. All trials found no significant differences in disease
activity at 1 to 5 years.* 2124 1% Radiographic changes were consistent but imprecise: two trials
reported decreased radiographic progression in the combination therapy arms (two csDMARDs
[SSZ plus MTX]? or three csDMARDs [SSZ plus MTX plus HCQ plus prednisolone])?
compared with monotherapy, another two trials did not find any radiologic differences but
trended in favor of combination therapy,* 2! and one trial found no radiologic differences
between combination therapy and monotherapy without a trend in favor of either, 146. 148

The observational study (n=230) examined the effect of switching to or adding MTX after
patients have attempted SSZ.2° These patients were switched to MTX (7.5 mg-30 mg/week) or
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 Versus Monotherapy With Either MTX or
TNF Biologic

One RCT provided evidence for direct comparison of a TNF biologic plus MTX versus MTX
or TNF biologic monotherapies.'® The PREMIER study® (N=799) compared MTX (20
mg/week) plus the TNF biologic ADA (40 mg biweekly) with either drug alone in MTX-naive
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).
ADA plus MTX had significantly higher ACR50 response, smaller radiographic changes, and
higher remission rates than ADA monotherapy (moderate SOE). Significantly more patients on
MTX plus ADA achieved an ACR50 response than did patients receiving monotherapy with
either MTX or ADA (59%, 43%, 37%, p<0.001) at 2 years. Patients in the ADA plus MTX
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group had also higher remission rates (49%, 25%, 25%, p<0.001). Additionally, the combination
therapy group had lower radiographic progression (modified Sharp/van der Heijde score
[MTSS]: 1.9, 5.5, 10.4; p<0.001). During the 10-year open-label extension,'!8 patients taking
ADA plus MTX had significantly less radiographic progression than those on monotherapy, but
results were limited by a 34 percent overall attrition rate.

Results of the NWMA were consistent with the findings of the PREMIER study and favored
the combination of MTX plus ADA 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% ClI, -0.55 to -0.21) (Figure 5 for
ACR50 and Figure 6 for radiographic joint damage). NWMA also favored the combination of
MTX plus ETN versus ETN for higher ACR50 response (RR, 1.57; 95% ClI, 1.23 to 2.02)
(Figure 5). No comparisons were available for CZP, golimumab (GOL), or IFX. For ACR50 data
and radiographic joint damage, Figure 5 and Figure 6 show the forest plots. The network
structure for both outcomes is mostly “star-shaped,” indicating a dearth of head-to-head studies
directly comparing interventions. Most effect estimates, therefore, were derived from indirect
comparisons relative to MTX rather than mixed treatment comparisons.

Figure 5. Forest plot for network meta-analysis of ACR50 response rates: MTX plus TNF biologic
versus TNF biologic

RR (95% CI)

Adalimumab+MTX vs. Adalimumab = 1.52 (1.28, 1.80)
Etanercept+MTX vs. Etanercept —— 1.57 (1.23, 2.02)
Favors Second Drug Favors First Drug
0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 6. Forest plot for network meta-analysis of change from baseline in radiographic joint
damage score: MTX plus TNF biologic versus TNF biologic

SMD (95% ClI)

Adalimumab+MTX vs. Adalimumab = -0.38 (-0.55, -0.21)
More radiographic More radiographic
progression progression
with second drug with first drug

) -1.0 -0.5 0.0 0.5 1.0 1.5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.

Non-TNF Biologic: MTX Plus Non-TNF Biologic Versus Monotherapy With Either
MTX or Non-TNF Biologic

One RCT, the multinational AVERT study (n=351), compared the combination of MTX
(7.5mg/week) plus ABA (125 mg/week) with ABA monotherapy and also MTX monotherapy
(prior MTX use not reported).” 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 MTX plus ABA. At 1-year (before treatment was
withdrawn), patients in the MTX plus ABA 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 MTX plus ABA than for MTX monotherapy groups following
withdrawal at 18 months (14.8% vs. 7.8%, p=0.045).

Two RCTs assessed differences in efficacy between an MTX plus TCZ combination and
either MTX or TCZ monotherapy in MTX-naive populations.®? 33 MTX plus the non-TNF
biologic TCZ led to smaller radiographic changes (low SOE) and higher remission rates than
MTX monotherapy (moderate SOE). The FUNCTION tria132 examined an MTX plus TCZ
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 MTX plus TCZ (8 mg/kg/month)
combination, 19.5 percent in the MTX monotherapy, and 39.4 percent in the TCZ monotherapy
group achieved remission (p<0.001) (low SOE). Similar findings were noted for the FUNCTION
trial at 2 years, but this trial was rated high ROB because of high overall attrition.*3* The U-Act-
Early trial®® examined 317 patients with early RA over 2 years. Patients were randomized to
MTX (10-30 mg/week) plus TCZ (8 mg/kg/month), MTX monotherapy, and TCZ monotherapy.
At the primary outcome time point of 24 weeks, MTX plus TCZ and TCZ monotherapy led to
higher DAS28 remission than MTX (86% vs. 83% vs. 48%, p<0.001). MTX plus TCZ and TCZ
monotherapy also trended toward higher remission at 2 years than MTX, but the difference was
not significant (86% vs. 88% vs. 77%, respectively, p=0.06). Both trials reported less
radiographic progression with MTX plus TCZ than with MTX monotherapy.

NWMA favored the combination of MTX plus TCZ over TCZ monotherapy for ACR50
response but was not statistically significant (RR, 1.08; 95% CI, 0.96 to 1.21) (Figure 7), and
there were no significant differences in radiographic progression (SMD, -0.03; 95% Cl, -0.17 to
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0.11) (Figure 8). Similarly, the combination of MTX plus ABA was favored over ABA for
ACRS50 response, but the difference was not statistically significant (RR, 1.18; 95% CI, 0.95 to
1.47) (Figure 7). No comparisons were available for RIT or sarilumab (SAR).

Figure 7. Forest plot for network meta-analysis of ACR50 response rates: MTX plus non-TNF
versus non-TNF biologic

RR (95% CI)

Abatacept+MTX vs. Abatacept H—-— 1.18 (0.95, 1.47)
Tocilizumab+MTX vs. Tocilizumab - 1.08 (0.96, 1.21)
Favors Second Drug Favors First Drug
0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 8. Forest plot for network meta-analysis of change from baseline in radiographic joint
damage score: MTX plus non-TNF versus non-TNF biologic

SMD (95% CI)

Tocilizumab+MTX vs. Tocilizumab = -0.03 (-0.17, 0.11)
More radiographic More radiographic
progression progression
with second drug with first drug

-1.5 -1.0 0.5 0.0 0.5 1.0 1:5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.

csDMARDs Versus tsDMARDs: MTX Plus tsDMARD Versus 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 MTX-naive patients
with early RA.?° 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
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changes (mTSS) were smaller for the combination group than for monotherapy with either TOF
or MTX (-0.15, 0.85, 0.71; p<0.05). Overall, the SOE was insufficient for comparisons of MTX
plus tsDMARD with either MTX or tsDMARD.

Biologics
TNF Biologics

TNF Biologic Versus csDMARD Monotherapy

Thirteen RCTs compared a TNF biologic with csDMARD monotherapy. Nearly all of these
trials reported baseline similarity of patient characteristics between treatment arms, with the
exception of one trial®** in which differences existed in terms of age, physical functional capacity,
and Sharp joint space narrowing score. These differences contributed only partially to an
elevated ROB rating.3* These trials examined the question of whether adding a TNF biologic
improves outcomes in csSDMARD users. TNF biologics examined included all TNF biologics
except GOL —ADA, CZP, ETN, and IFX. Overall, the TNF biologics (ADA, CZP, ETN, and
IFX) plus MTX have smaller radiographic changes and higher remission rates than MTX
monotherapy (low SOE).

Adalimumab. Five RCTs, one of which was previously described in the csDMARDSs versus
TNF biologics section, 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.13 15 34-37, 103, 114-119, 130-
152, 160-163 Results were mixed: four trials showed improvements in disease activity, and five 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.'® The trials showing differences were conducted over a
shorter period (26 weeks), whereas the longer trials did not. NWMA found higher ACR50
responses and less radiographic progression for ADA plus MTX combination therapy than for
MTX (RR, 1.35; 95% CI, 1.15 to 1.59, and SMD, -0.99; 95% CI, -1.17 to -0.81, respectively)
(Figure 9 for ACR50 and Figure 10 for radiographic joint damage).

Overall, the SOE for comparisons of ADA plus MTX with MTX monotherapy was low for
remission and insufficient for disease activity and radiographic changes.
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Figure 9. Forest plot for network meta-analysis of ACR50 response rates: Comparison of TNF plus
MTX with MTX only

RR (95% Cl)

Adalimumab+MTX vs. MTX i 1.35(1.15, 1.59)
Certolizumab+MTX vs. MTX - 1.20 (1.04, 1.38)
Etanercept+MTX vs. MTX - 1.49 (1.27, 1.74)
Infliximab+MTX vs. MTX = ! 1.57 (1.30, 1.88)

Favors Second Drug Favors First Drug

0:1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 10. Forest plot for network meta-analysis of change from baseline in radiographic joint
damage score: Comparison of TNF combined therapies with MTX only

SMD (95% Cl)

Adalimumab+MTX vs. MTX = -0.99 (-1.17, -0.81)
Certolizumab+MTX vs. MTX i -0.38 (-0.53, -0.23)
Etanercept+MTX vs. MTX - -0.81 (-0.98, -0.63)
Infliximab+MTX vs. MTX —o— -0.42 (-0.58, -0.27)
More radiographic More radiographic
progression progression
with second drug with first drug

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
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95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.

The HIT HARD trial (n=387) was a 48-week trial of combination ADA (40 mg biweekly)
plus MTX (15 mg/week) compared with ADA or MTX monotherapy in MTX-naive patients 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=0.4).

The HOPEFUL 1 trial randomized 334 MTX-naive Japanese patients with early RA to ADA
(40 mg biweekly) plus MTX (6 to 8 mg/week) to MTX monotherapy.® After 26 weeks,
remission rates (DAS28<2.6) were significantly higher for combination therapy than with MTX
only (31% vs. 14.7%, p<0.001).

The largest trial, OPTIMA, " 151152 was a phase 4 multinational trial that randomized 1,032
early RA patients that were MTX naive to ADA (40 mg biweekly) plus MTX (7.5 to 20
mg/week) or MTX for 26 weeks (period 1). After period 1 (26 weeks), patients receiving
combination ADA plus MTX had significantly higher ACR50 response rates (52% vs. 34%,
p<0.001) and significantly lower mean Sharp/van der Heijde Method for Scoring Radiographs
(SHS) radiographic changes (0.15 vs. 0.96, p<0.001).

The PREMIER study,*® previously described above in the csDMARDSs vs. Biologics section
(N=799) compared MTX (20 mg/week) plus the TNF biologic ADA (40 mg biweekly) with
either drug alone in MTX-naive patients with early aggressive RA. Significantly more patients
on MTX plus ADA achieved an ACR50 response than did patients receiving monotherapy with
either MTX or ADA (59% vs. 43% vs. 37%, p<0.001) at 2 years. Patients in the ADA plus MTX
group had also higher remission rates (49% vs. 25% vs. 25%, p<0.001). Additionally, the
combination therapy group had lower radiographic progression (modified Sharp/van der Heijde
score [mTSS]: 1.9 vs. 5.5 vs. 10.4; p<0.001). During the 10-year open-label extension,!®
patients taking ADA plus MTX had significantly less radiographic progression than those on
monotherapy, but results were limited by a 34 percent overall attrition rate.

The PROWD study,!® rated high ROB, also found similar improved disease activity with
ADA plus MTX combination therapy in 148 MTX-naive patients but no significant differences
in ACR50 response rates and remission at 56 weeks.

Certolizumab pegol. Two RCTs examined the combination of CZP plus MTX versus MTX
monotherapy in MTX-naive patients.*>* The C-OPERA trial (N=316), conducted in Japan,* >
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 and 2 years because of high attrition. At 24 weeks, patients in the CZP plus MTX group
had significantly higher DAS28 ESR remission rates (52.8% vs. 30.6%, p<0.001) and
significantly lower radiographic progression (modified SHS mean change 0.26 vs. 0.88,
p=0.003). Similar findings were noted at 2 years.

The second trial, C-EARLY, a 52-week multinational trial*® *° (n=879) of patients also with
poor prognostic factors found significantly higher ACR50 response for patients on CZP (400 mg
biweekly) plus MTX (up to 25 mg/week) (61.8% vs. 52.6%, p=0.023) and significantly higher
DAS28-ESR remission (42.6% vs. 26.8%, p<0.001) than MTX monotherapy. Additionally, the
CZP plus MTX group had a significantly higher proportion of patients with no radiographic
progression by mTSS from baseline (70.3% vs. 49.7%, p<0.001).
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In the NWMA, higher ACR50 response rates and less radiographic progression were also
noted for CZP plus MTX combination therapy than MTX monotherapy (RR, 1.20; 95% CI, 1.04
to 1.38, and SMD, -0.38; 95% ClI, -0.53 to -0.23, respectively) (Figure 9 for ACR50 and Figure
10 for radiographic joint damage).

Overall the SOE for comparisons of CZP plus MTX with MTX monotherapy was low for
disease activity, remission, and radiographic changes.

Etanercept. Three trials compared ETN (25 mg twice weekly or 50 mg weekly) with MTX in
MTX-naive patients.!? 14113 The COMET trial included 542 patients with early RA over 2
years, 2 108,109, 154-156 patjents 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 significantly
higher ACR50 response than MTX monotherapy at 52 weeks (70.7% vs. 49.0%, p<0.001).
Remission was also significantly higher in the ETN plus MTX group (DAS remission <2.6;
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 (57.0% vs. 35.0%, p=0.002).

The Enbrel Early RA (ERA) trial found no significant difference in ACR20 response rates
(65.0% vs. 72.0%, p=0.16) or radiographic changes at the primary outcome of 12 months, but the
1-year open-label extension found higher ACR20 response rates for ETN than for MTX (72.0%
vs. 59.0%; p=0.005),14 3. 110-112

The third trial'*3 did not find any significant differences in DAS28 between groups (3.2 vs.
3.1, p=0.53) but was of shorter duration (24 weeks) and smaller sample size (n=26).

Overall, the SOE for comparisons of ETN plus MTX with MTX monotherapy was moderate
for disease activity and radiographic changes and low for remission.

In the NWMA, higher ACR50 response rates and less radiographic progression were also
noted for ETN plus MTX combination therapy than MTX monotherapy (RR, 1.49; 95% ClI, 1.27
to 1.74, and SMD, -0.81; 95% ClI, -0.98 to -0.63, respectively) (Figure 9 for ACR50 and Figure
10 for radiographic joint damage).

Infliximab. Three trials examined the combination of IFX with MTX compared with
monotherapy in MTX-naive patients.}” 8 4! The ASPIRE trial (n=1,049) compared the efficacy
of initiating two different combinations of IFX (3 mg/kg or 6 mg/kg) and MTX or MTX (20
mg/week) monotherapy over 54 weeks.1” 196107 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)1% and less radiographic
progression (modified SHS change: 0.4 to 0.5 for IFX combination therapy groups, 3.7,
p<0.001).Y

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 significant differences in radiographic
progression.** 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).

The third trial, also small (n=44) and previously described in the High-Dose Corticosteroids
section, found a trend in greater improvement for IFX plus MTX compared with MTX
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monotherapy in ACR20, 50, or 70, but it was not significant at 1 year between groups (results
reported in graph only).18

In the NWMA, IFX plus MTX combination therapy also led to higher ACR50 response rates
and less radiographic progression than MTX monotherapy (RR, 1.57; 95% CI, 1.30 to 1.88, and
SMD, -0.42; 95% CI, -0.58 to -0.27, respectively) (Figure 9 for ACR50 and Figure 10 for
radiographic joint damage).

Overall, the SOE for comparisons of IFX plus MTX with MTX monotherapy was low for
remission and insufficient for disease activity and radiographic changes.

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 (N=161) was a multicenter randomized single-blind trial
comparing a combination of ADA (40 mg biweekly) with MTX (25 mg/week), HCQ (400
mg/day), SSZ (2 g/day), and PRED (7.5 mg/day) plus MTX (25 mg/week) in patients who were
inadequate responders to MTX.% 120158 [njtjally, 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: 2.0 vs.
1.9, 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). Overall, the SOE for comparisons of ADA
plus MTX with csDMARD combination therapy is insufficient for disease activity, remission,
and radiographic changes.

Infliximab. The SWEFOT trial'® 121126 ywas a multicenter randomized trial (n=258) in
Sweden comparing IFX (3 mg/kg) plus MTX with MTX (20 mg/week) plus SSZ (2 g/day) plus
HCQ (400 mg/day) over 1 year in patients who were inadequate responders to MTX. 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 (25.0% vs. 14.6%, p=0.042).
However, in a 2-year followup study of MTX naive patients,'?> ACR50 response rates were not
significantly different between groups. The 2-year followup results from the NEO-RACo trial
comparing IFX plus 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 no significant
differences in ACR50, remission (61% vs. 60%, p=0.93) or radiographic progression (SHS
mean: 5.3 vs., p=0.54) at 5-year followup.*% 127:128 Qverall, the SOE for comparisons of IFX
plus MTX with csDMARD combination therapy is low for disease activity.

Non-TNF Biologics

Non-TNF Biologic Plus MTX Versus Either Non-TNF Biologic or MTX

Abatacept. The AGREE trial was a multinational trial of early RA patients (98% MTX naive)
with poor prognostic factors (n=509) that compared the combination ABA (10 mg/kg days 1, 15,
and 29 and then every 4 weeks) plus MTX (7.5 mg/week) with MTX only over 2 years,3! 129131
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 significantly higher remission
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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.**°

The multinational AVERT study (n=351), previously described in the csDMARDS versus
non-TNF biologics section, also compared the combination of ABA (125 mg/week) plus MTX
(7.5 mg/week) with ABA monotherapy and also MTX monotherapy (prior MTX use not
reported).” Overall, the non-TNF biologic ABA plus MTX had smaller radiographic changes
(low SOE) and higher remission rates (moderate SOE) than MTX monotherapy.

The NWMA found significant differences in ACR50 response when comparing ABA plus
MTX with MTX monotherapy (RR, 1.34; 95% ClI, 1.16 to 1.54), consistent with the results from
the AGREE and AVERT trials (Figure 11). The combination of ABA plus MTX had numerically
less radiographic progression than MTX monotherapy, but the difference was not significant
(SMD, -0.09; 95% ClI, -0.26 to 0.09) (Figure 12).

Figure 11. Forest plot for network meta-analysis of ACR50 response rates: Non-TNF biologic plus
MTX versus MTX

RR (95% CI)

Abatacept+MTX vs. MTX = 1.34 (1.16, 1.54)
Tocilizumab+MTX vs. MTX - 1.29 (1.13, 1.47)
Favors Second Drug Favors First Drug
0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 12. Forest plot for change from baseline in radiographic joint damage score: Non-TNF
biologic plus MTX versus MTX

SMD (95% CI)

Abatacept+MTX vs. MTX —-— -0.09 (-0.26, 0.09)
Tocilizumab+MTX vs. MTX - -0.26 (-0.40, -0.12)
More radiographic progression . More radiographic progression
with second drug with first drug
-15 -1.0 -0.5 0.0 0.5 1.0 1.5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.
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Rituximab. The IMAGE trial®® 132 133 (n=755) randomized MTX-naive patients to RIT (1 g
days 1 and 15) plus MTX (7.5 mg-20 mg/week) combination therapy, RIT (500 mg days 1 and
15) plus MTX (7.5 mg to 20 mg/week) combination therapy, and MTX monotherapy over 52
weeks. Both RIT plus MTX groups and the RIT monotherapy group had significantly improved
disease activity (DAS28: -3.21 vs. -3.05 vs. -2.06, p<0.001) and remission rates (31% vs. 25%
vs. 13%, p<0.0010) and less radiographic change (0.36 vs. 0.65 vs. 1.08, p<0.001 compared with
MTX monotherapy). Overall, the non-TNF biologic RIT plus MTX had smaller radiographic
changes (moderate SOE) and higher remission rates (moderate SOE) than MTX monotherapy.

In the NWMA, TCZ plus MTX showed higher ACR50 response rates and less radiographic
progression than MTX monotherapy (RR, 1.29; 95% Cl, 1.13 to 1.47, and SMD, -0.26; 95% ClI,
-0.40 to -0.12, respectively) (Figure 11 for ACR50 and Figure 12 for radiographic joint damage).
There were no NWMA comparisons with RIT or SAR.

Tocilizumab. Two RCTs, the FUNCTION trial®? (N=1,162) and the U-Act-Early trial*®
(N=317), both previously described in the csDMARD versus non-TNF biologic section, assessed
differences in efficacy between a TCZ plus MTX combination and either MTX or TCZ
monotherapy in MTX-naive populations. In both trials, the non-TNF biologic TCZ plus MTX
led to smaller radiographic changes (moderate SOE) and higher remission rates (low SOE) than
MTX monotherapy after 1 to 2 years.

Biologic Head to Head: TNF Versus Non-TNF

The ORBIT trial, 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.? Patients
had a prior inadequate response to at least two csDMARDs. Despite attempting two treatments,
the mean disease duration was 6.7 to 8.0 months. 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. Overall, the SOE
for the comparison of TNF with non-TNF therapies was insufficient.

In the NWMA below (Figure 13 for ACR50 and Figure 14 for radiographic joint damage),
TNF therapy (monotherapy or with MTX) is compared with non-TNF therapy (monotherapy or
with MTX). No comparisons were significant, except for a lower ACR50 response rate for ADA
compared with TCZ (RR, 0.75; 95% CI, 0.58 to 0.95). Less radiographic progression was noted
with ADA plus MTX (SMD, -0.90; 95% ClI, -1.15 to -0.65) and CZP plus MTX (SMD, -0.29;
95% ClI, -0.53 to -0.06) than ABA plus MTX. Less radiographic progression was also noted with
ADA plus MTX than TCZ plus MTX (SMD, -0.73; 95% CI, -0.96 to -0.50).
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Figure 13. Forest plot for network meta-analysis of ACR50 response rates: TNF biologic versus

non-TNF biologic

RR (95% CI)

Adalimumab vs. Abatacept - 0.79 (0.58, 1.06)
Etanercept vs. Abatacept - 0.83 (0.62, 1.13)
Adalimumab+MTX vs. Abatacept+MTX - 1.01 (0.81, 1.25)
Certolizumab+MTX vs. Abatacept+MTX —-— 0.90 (0.73,1.10)
Etanercept+MTX vs. Abatacept+MTX - 1.11 (0.90, 1.38)
Infliximab+MTX vs. Abatacept+MTX H—-— 1.17 (0.93, 1.48)
Adalimumab vs. Tocilizumab — 0.75 (0.58, 0.95)
Etanercept vs. Tocilizumab - 0.79 (0.62, 1.01)
Adalimumab+MTX vs. Tocilizumab+MTX - 1.05 (0.85, 1.29)
Certolizumab+MTX vs. Tocilizumab+MTX —-— 0.93 (0.77,1.13)
Etanercept+MTX vs. Tocilizumab+MTX - 1.16 (0.94, 1.42)
Infliximab+MTX vs. Tocilizumab+MTX —— 1.22 (0.97, 1.53)
Favors Second Drug Favors First Drug
0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 14. Forest plot for change from baseline in radiographic joint damage score: TNF biologic
versus non-TNF biologic

SMD (95% ClI)

Adalimumab+MTX vs. Abatacept+MTX —a— -0.90 (-1.15, -0.65)
Certolizumab+MTX vs. Abatacept+MTX f—-— -0.29 (-0.53, -0.06)
Etanercept+MTX vs. Abatacept+MTX f—-— -0.72 (-0.97, -0.47)
Infliximab+MTX vs. Abatacept+MTX —-— -0.34 (-0.57, -0.10)
Adalimumab vs. Tocilizumab —=— -0.38 (-0.60, -0.16)

Etanercept vs. Tocilizumab - 0.11 (-0.13, 0.35)
Adalimumab+MTX vs, Tocilizumab+MTX —-— -0.73 (-0.96, -0.50)
Certolizumab+MTX vs. Tocilizumab+MTX —-— -0.12(-0.33, 0.08)
Etanercept+MTX vs. Tocilizumab+MTX —-— -0.55 (-0.77, -0.32)
Infliximab+MTX vs. Tocilizumab+MTX —-— -0.16 (-0.37, 0.04)

More radiographic
progression
with second drug

More radiographic
progression
with first drug

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.
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TNF Versus TNF

No direct evidence was available for comparisons of TNF biologics with TNF biologics. The
SOE for all indirect estimates was low (downgrading for indirectness and imprecision in all
cases). NWMA of ACR50 response rates found no significant differences in comparisons with
ADA plus MTX versus CZP plus MTX, ETN plus MTX, or IFX plus MTX. IFX plus MTX had
higher ACR50 response rates than CZP plus MTX, but the confidence interval was large (RR,
1.30; 95% CI, 1.04 to 1.64) (Figure 15). Radiographic progression was less for ADA plus MTX
compared with IFX plus MTX (SMD, 0.57; 95% CI, 0.33 to 0.80) and CZP plus MTX (SMD
0.61; 95% CI, 0.37 to 0.84). ADA monotherapy also had less radiographic progression than ETN
monotherapy (SMD, -0.49; 95% Cl, -0.75 to -0.23). Radiographic progression was less for ETN
plus MTX compared with CZP plus MTX (SMD, -0.42; 95% ClI, -0.66 to -0.19) and IFX plus
MTX (SMD, 0.38; 95% Cl, 0.15 to 0.62) (Figure 16).

Figure 15. Forest plot for network meta-analysis of ACR50 response rates: TNF biologic versus
TNF biologic

RR (95% ClI)
Certolizumab+MTX vs. Adalimumab+MTX - 0.89(0.72, 1.10)
Etanercept+MTX vs. Adalimumab+MTX - 1.10 (0.88, 1.38)
Infliximab+MTX vs. Adalimumab+MTX —— 1.16 (0.91, 1.48)
Etanercept+MTX vs. Certolizumab+MTX —-— 1.24 (1.00, 1.53)
Infliximab+MTX vs. Certolizumab+MTX —— 1.30 (1.04, 1.64)
Adalimumab vs. Etanercept —-— 0.94 (0.72, 1.24)
Infliximab+MTX vs. Etanercept+MTX - 1.05(0.83, 1.34)

Favars Second Drug Favors First Drug

0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 16. Forest plot for change from baseline in radiographic joint damage score: TNF biologic

versus TNF biologic

SMD (95% ClI)

Certolizumab+MTX vs. Adalimumab+MTX ——-— 0.61 (0.37, 0.84)
Etanercept+MTX vs. Adalimumab+MTX —-— 0.18 (-0.07, 0.43)
Infliximab+MTX vs. Adalimumab+MTX —- 0.57 (0.33, 0.80)
Etanercept+MTX vs. Certolizumab+MTX —-—— -0.42 (-0.66, -0.19)
Infliximab+MTX vs. Certolizumab+MTX -0.04 (-0.26, 0.18)
Adalimumab vs. Etanercept - -0.49 (-0.75, -0.23)
Infliximab+MTX vs. Etanercept+MTX —- 0.38 (0.15, 0.62)

More radiographic

More radiographic

progression progression
with second drug with first drug
-1.5 -1.0 -0.5 0.0 05 1.0 1.5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.

Non-TNF Versus Non-TNF

No direct evidence was available for comparisons of non-TNF biologics with non-TNF
biologics. The SOE for all indirect estimates was low (downgrading for indirectness and
imprecision in all cases). In NWMA of ACR50 response and radiographic progression,
comparisons of TCZ (with or without MTX) versus ABA (with or without MTX) found no
significant differences between groups (low SOE) (Figure 17 and Figure 18, respectively).

Figure 17. Forest plot for network meta-analysis of ACR50 response rates: Non-TNF biologic
versus non-TNF biologic

RR (95% ClI)

Tocilizumab vs. Abatacept —=— 1.05 (0.80, 1.39)

Tocilizumab+MTX vs. Abatacept+MTX - 0.96 (0.79, 1.17)

Favors Second Drug Favors First Drug
0.1 1 10

95% CI = 95% confidence interval; ACR50 = American College of Rheumatology 50% improvement; MTX = methotrexate; RR
= relative risk; v TNF = tumor necrosis factor; s. = versus.
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Figure 18. Forest plot for change from baseline in radiographic joint damage score: Non-TNF
biologic versus non-TNF biologic

SMD (95% Cl)

Tocilizumab+MTX vs. Abatacept+MTX —-— -0.17 (-0.39, 0.05)
More radiographic More radiographic
progression progression
with second drug with first drug

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

95% CI = 95% confidence interval; MTX = methotrexate; SMD = standardized mean difference (mean difference divided by
standard deviation); TNF = tumor necrosis factor; vs. = versus.

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
randomized 508 MTX-naive 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 mg/week) and IFX (3 mg/kg every 8 weeks; doses
titrated up to 10 mg/kg dependent on DAS >2.4).7%! 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).’® 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),”® 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).%° Similarly, there were no significant differences among the
groups in remission at 10 years (51.0%, 49.0%, 53.0%, 53.0%, p=0.94). There were also no
significant differences in joint damage at 10 years (mTSS: 11.0, 8.0, 8.0, 6.0, p=0.15)

The GUEPARD study®? first randomized MTX-naive patients to 3 months of ADA plus
MTX or MTX monotherapy. In patients who at 3 months did not respond to an initial strategy,
investigators examined whether disease activity—driven treatment with TNF inhibitors was
equally effective in controlling clinical symptoms and structural damage in both groups. At 3
months, there was an initial numerical improvement in ACR50 response (66% vs. 27%, p=NR),
but there were no differences at 1 year between groups. Similarly, there were no differences in
radiographic changes between groups. We rated this study high ROB after 12 weeks because of
the risk of contamination bias given that patients could be switched to different dosing and
treatment regimens when low disease activity was achieved at 12 weeks and beyond (both
groups received the same treatments).
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Similarly, the OPERA trial®® 160-163 of 180 early RA patients in Danish hospital-based clinics
using a treat-to-target protocol 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 TEAR study?® *° randomized MTX-naive 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 (mTSS) 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). We rated this trial as high ROB because overall
discontinuation rates were high (up to 42 percent).

KQ 2: Comparative Benefits of Drug Therapies for Patients
With Early RA in Relation to Patient-Reported Symptoms,
Functional Capacity, or Quality of Life

To address this KQ, we had a total of 41 studies (40 RCTs and 1 observational study). Details of
individual studies are documented in the Evidence Table in Appendix C; some information about
the specific investigations that had also addressed KQ 1 can be found in the “Characteristics of
Included Studies” section above.
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Table 9 presents data on all these investigations for the three main outcomes of concern for
KQ 2: patient-reported symptoms, functional capacity (sometimes denoted as function or
physical function), and quality of life (typically health-related quality of life, or HRQOL).
Functional capacity was the most commonly measured outcome. HAQ-DI was the most common
outcome measure reported for physical function. The accepted minimally clinically important
difference (MCID) for HAQ-DI in RA is a change of 0.22-0.25.1%° HRQOL was sometimes
assessed, and 36-item Short Form Health Survey (SF-36) Physical Component Score (PCS) and
SF-36 Mental Component Score (MCS) were the most common outcome measures reported for
HRQOL. The accepted MCID for the SF-36 PCS in RA is 4.4, and for the SF-36 MCS, it is
3.1.1%5. 167 patient-reported symptoms were only rarely reported. Appendix F provides more
information about the scales and their meanings.

Key Points

e Conclusions below are based on early RA studies including patients with moderate to
high disease activity, and the majority were MTX naive.

e Evidence was insufficient to determine the impact of corticosteroids plus csDMARDs
versus csDMARD monotherapy on functional capacity or health-related quality of life
(HRQOL).

e Combinations of TNF biologics plus MTX produced statistically significantly greater
improvements in functional capacity than MTX alone. The differences in HAQ-DI
exceeded the minimally clinically important difference in most studies. This finding
applied to the following TNF biologics: ADA (difference of HAQ change -0.1 to -0.3
over 24 weeks to 2 years) (moderate SOE), CZP (difference of HAQ change not
consistently reported, but in favor of combination therapy, over 30 weeks to 1 year) (low
SOE), and IFX (difference of HAQ change not consistently reported, but in favor of
combination therapy, over 30 weeks to 1 year) (low SOE). Evidence was inconclusive for
the TNF biologic ETN (low SOE). Evidence was insufficient to determine the impact on
HRQOL of adding TNF biologics to MTX therapy.

e The TNF biologic IFX plus a combination of csDMARD:Ss (triple therapies—MTX, SSZ,
HCQ, plus prednisone [PRED]) did not differ significantly from the same combination of
csDMARDs alone in their impact on functional capacity (low SOE). Evidence was
insufficient to determine whether ADA plus MTX or IFX plus MTX differed from
csDMARD triple therapy in their effects on functional capacity.

e Combination of RIT (non-TNF biologic) plus MTX produced statistically significantly
greater improvements in functional capacity than MTX alone (HAQ decrease >0.22: 88%
and 87% vs. 77%, p<0.05) (moderate SOE).

e Evidence was insufficient to evaluate any differences between one biologic and another
biologic for their impact on either functional capacity or HRQOL.

e 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 was insufficient to determine the impact of
these strategies on HRQOL.
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Table 9. Results for patient-reported outcomes, functional status, and quality of life

Study, Yr Study
Drug Thgrapy Design . Results (Patient-Reported Outcomes,
Comparison i i Comparison (Dose) S litv of Lif
Category R,Sk of Bias N . Functioning, Quality of Life)
Rating Duration
Corticosteroids CAMERA-II, RCT PRED (10 mg/day) + Higher mean HAQ score in MTX vs. MTX +
vs. csDMARDs  2012% N=239 MTX (10 mg/wk) vs. PRED at 2 yrs
2yrs MTX (10 mg/wk) (0.7 vs. 0.5), Mean difference (95% Cl): -0.18
Medium (-0.34 to -0.02) (p=0.027). Similar statistically
significant differences were found at 3, 6, 12,
and 18 months.
Corticosteroids CARDERA, RCT PNL (60 mg/day At 2 yrs, no difference in HAQ mean change in
vs. csDMARDs  2007% N=467 tapered over 34 wks) + MTX + PNL vs. MTX (-0.28 vs. -0.29, p=NR)
2yrs MTX (7.5-15 mg/wk) Mean increase in SF-36 PCS was 5.8. No
Medium vs. MTX difference in the SF-36 PCS mean change
between MTX and MTX + PNL (p=NR). No
difference in SF-36 MCS or EQ-5D between
groups.
Corticosteroids Montecucco et Open PRED (12.5 mg/day for More improvement in patient-reported pain
vs. csDMARDs  al., 20128 label RCT 2 weeks then taper to (VAS, mean change) in the PRED + MTX
N=220 6.25 mg/day) + MTX group than in the MTX group at 4 and 12
12 (10-25 mg/week) months, but not 6 or 9 months
months vs. MTX (10-25
mg/week)
Corticosteroids CareRA, RCT High-risk patients: No differences in functional capacity among
vs. csDMARDs  2015,% % N=379 1: MTX (15 mg/wk) + the groups at 16 weeks and 54 weeks as
2017% 2yrs SSZ (2 g/day) + PRED  measured by clinically meaningful change in
(60 mg/day tapered to HAQ change (p= NS). Fewer patients had a
Medium 7.5 mg/day) HAQ score of 0 in the MTX-TSU group
vs. 2: MTX + PRED (30 (23.4%) than in the COBRA Slim group
.2 o <
mg tapered to 5 (51.2%) (p=0.006).
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/wk vs. 5:
MTX + PRED (30 mg
tapered to 5 mg/day)
Corticosteroids BARFOT #2, RCT PNL 7.5 mg/day + Significant improvement in physical function
vs. csDMARDs 2005, 2009, N=259 DMARD (SSZ 2 g/day  as measured by mean decrease in HAQ from
2014138 140 2 yrs or MTX 10 mg/wk) baseline between the PNL + csDMARD group
vs. DMARD (SSZ 2 compared with the csDMARD group at all time
Medium (1, 2, g/day or MTX 10 points including 3, 6, 12, 18 months and 2 yrs
10 yr ( ?O-I)I/(r)wu mg/wk) (p=0.003).
outcomes) P Significant difference between groups still
present at 4 yrs (p=0.034). Patients in
. remission at 2 yrs had significantly lower HAQ
High (4 yr scores at both 2 and 4 yrs.
outcomes)
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h Study, Yr Study
Drug Therapy Design . Results (Patient-Reported Outcomes,
Comparison i i Comparison (Dose) = S I fLif
Catedor Risk of Bias N unctioning, Quality of Life)
gory - .
Rating Duration
High-dose Durez et al., RCT IFX 3mg/kg 0,2,6 and At 52 weeks, significantly greater
; ; 18 b H H H
corticosteroids 2007 N=44 ooy s ;’nvg7v\7k)Mstx HAQ improvements over time in IFX
Viedium lyr MTX + Methyl-PNL 1+ MTX and _methyI-PNL + MTX
gat0,26andevery8  groups than in the MTX group
wks) vs. MTX (p=0.00l)
High-dose IDEA, 2014°% RCT IFX (3 mg/kg at wks 0, At 26 and 78 weeks, no difference in
corticosteroids N=112 2,6, 14 ,22) + MTX functional capacity (HAQ-DI mean change:
Medium 26 weeks (210 to 20 mg/wk) IFX + MTX, -0.85 vs. methyl-PNL + MTX: -
vs. Methyl-PNL (250 0.79, p=0.826)
50-week mg single dose) +
MTX
open label
¢csDMARD BARFOT #1, RCT PNL (7.5-15 mg/day At 2 yrs, no difference in function between
Monotherapy 2003%" N=245 for 1-3 months) + MTX  groups (HAQ mean change from baseline: -
vs. csDMARD 2yrs (5-15 mg/wk) 0.35 vs. -0.38, p=0.752)
Monotherapy High vs. SSZ (2-3g/day) +
PNL (up to 10 mg/day)
csDMARD NOR-DMARD, Obser- SSZ (2 g/day) At 6 months, significant difference in function
Monotherapy 201228 vational vs. MTX (10 mg-15 between SSZ group and MTX group (mean
vs. csDMARD N=1,102 mg/wk) modified HAQ [0-3] change from baseline: -
Monotherapy High 3yrs 0.13 vs. -0.26, p=0.002). This difference was
not significant after adjusting for propensity
score quintile and physician global VAS
(p=0.13).
At 6 months, no difference in quality of life as
measured by mean SF-36 PCS change from
baseline, MCS change from baseline.
At 6 months, no significant difference in
patient-reported pain (VAS, mean change
from baseline) or patient-reported fatigue
(VAS, mean change from baseline) in MTX
group vs. SSZ group.
csDMARD Dougados et RCT SSZ (2-3g/day) + MTX At 1 yr, no difference in HAQ change from
Combination al., 19992 N=209 (7.5 to 15 mg/wk) vs. baseline: -0.32 (95% ClI, -0.53 to -0.10)
Therapy vs. 1yr (5-yr SSZ vs. MTX vs. -0.46 (95% Cl, -0.68 to -0.25) vs. -0.51
csDMARD Maillefert et al., followup) (95% Cl, -0.76 to -0.26) or 5 yrs (mean HAQ
Monotherapy 2003104 0.6 vs. 0.6, p=0.9).
Medium
csDMARD Haagsma et RCT SSZ (1-3 g/day) At 52 weeks, no differences in function
Combination al., 19972 N=105 +MTX (7.5-15 mg/iwk) ~ between groups (HAQ change from baseline:
Therapy vs. 1yr vs. MTX SSZ,-0.32 (95% Cl, -0.53 to -0.10)
csDMARD Medium vs. SS7 vs. MTX, -0.46 (95% Cl, -0.68 to -0.25) vs.
Monotherapy ' SSZ + MTX, -0.51 (95% ClI, -0.76 to -0.26)
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b Th Study, Yr Study
rug fherapy Design . Results (Patient-Reported Outcomes,
Comparison . . Comparison (Dose) SN . .
C Risk of Bias N Functioning, Quality of Life)
ategory f .
Rating Duration
csDMARD COBRA, RCT PNL (60 mg tapered At 28 weeks, more improvement in function
Combination 1997, N=155 over 28 wks) + MTX (HAQ, mean change) and in patient-
Therapy vs. 2002,100 5yrs (7.5 mg/wk stopped reported pain (VAS, mean change) in the
csDMARD 20094 after 40 wks) + SSZ (2 PNL + MTX + SSZ group than in the SSZ
Monotherapy g/day) group
Medium vs. 8§87
At 56 weeks and 5 yrs, no difference in
High for 11- yr mean change in function or pain
radio-graphic
outcomes
csDMARD COBRA-Light, RCT PNL (60 mg tapered At 26 weeks and at 52 weeks, no difference
Combination 201425105 N=164 over 28 wks) + MTX in functional capacity between groups
Therapy vs. 1yr (7.5 mg/wk) + SSZ (respectively: HAQ, mean change from
csDMARD : baseline: -0.8 vs. -0.8, p=0.49; HAQ, mean
Medium 2,000 mg/da
Monotherapy |u g“COBRAg’) Y) scores: 0.57 vs. 0.61, p=0.35)
vs. PNL (30 mg
tapered over
28 wks), MTX (7.5 mg
to 25 mg/wk) “COBRA
Light”)
At 26 wks, each group
could get ETN 50 mg
subcutaneous wkly if
no DAS <1.6
csDMARD FIN-RACo, RCT MTX (7.5-10 mg/wk) + At 2 yrs, no significant difference in
Combination 1999,%2 N=199 HCQ (300 mg/day) + improvement of physical function between
Therapy vs. 2004101, 102 2yrs SSZ (2 g/day) + PNL groups (HAQ, mean change -0.6 vs. -0.6)
csDMARD 2010142 145 (5-10 mg/day) At 2 yrs, significantly less work disability in
Monotherapy 2013143 vs. DMARD (SSz the combination group than the
could be changed to monotherapy group (median work disability
Medi MTX if adverse event  days per patient-observation yr, 12.4 vs.
edium or lack of response) 32.2, p=0.008)
csDMARD tREACH, RCT MTX (25 mg/wk) + At 3, 6, and 9 months and 1 yr, no
Combination 2013,42014,%¢  N=515 SSZ (2 g/day) + HCQ  significant difference in function between
Therapy vs. 201647148 1yr (400 mg/day) + groups (mean HAQ or mean change in HAQ
csDMARD glucocorticoid IM from baseline)
Monotherapy  y1adium vs. MTX + SSZ +

HCQ + glucocorticoid
oral taper (15 mg/day
tapers off at 10 wks)
vs. MTX +
glucocorticoid oral
taper

At 3, 6, and 9 months and 1 yr, no
significant difference in EQ-5D between
groups

63



Study, Yr Study
Drug Thgrapy Design Comparison Results (Patient-Reported Outcomes, Functioning,
Comparison . . . .
Category R,sk of Bias N . (Dose) Quality of Life)
Rating Duration
csDMARD + PREMIER, RCT ADA (40 mg At 3 months and 6 months, no significant differences in
TNF Biologic vs.  2006,° N=799 biwkly) + function or HRQOL between groups
TNF Biologic 2008, 2yrs MTX (20 At 1 yr, HAQ-DI mean change was greater in the ADA +
2010, 149 mg/wk) MTX group than in both the ADA group (p=0.0002) and
2012,113 vs. ADA the MTX group (p=0.0003)
ggii'm vs. MTX At 76 weeks, no significant difference in SF-36 scales or
2015,119 c paln
At 2 yrs:
. Function improved significantly more in the ADA + MTX
Medium group than in the MTX group (HAQ-DI mean change: -1
vs. -0.9, p<0.05; HAQ-DI response, p=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=0.015).
Patient-reported pain (VAS, mean) was lower in the ADA
+ MTX group than the ADA group (p<0.0001). No
difference between the ADA and MTX groups.
More days of employment and fewer missed work days
in the ADA + MTX group than in the MTX group
csDMARD + AVERT, RCT ABA (125 At 12 and 18 months: nonsignificant but higher
Non-TNF 20157 ¢ N=351 mg/wk) + percentages of patients in the ABA + MTX group than in
Biologic vs. 2yrs MTX (7.5-15  the ABA group and the MTX group with HAQ-DI
csDMARD Medium mg/wk) response (respectively by time points, 65.5% vs. 52.6%
vs. ABA vs. 44%; 21.8% vs. 16.4% vs. 10.3%)
vs. MTX
csDMARD + FUNCTION, RCT TCZ (4 At 52 weeks, significantly greater improvement in mean
Non-TNF 2016%d N=1,162 ma/kg HAD-DI scores from baseline in TCZ 8 mg + MTX group
Biologic vs. 2 yrsa monthly) + than in MTX group (p=0.0024)
csDMARD Medium MTX (20
mg/wk) At 24 weeks and at 52 weeks:
vs. TCZ (8 Significantly greater change in SF-36 PCS scores in the
ma/kg TCZ 8 mg/kg + MTX group than in the MTX group
m(l)_r;(thly) * (p=0.0014 and p=0.0066 for both time points)
No differences in SF-36 PCS scores between the TCZ 4
VS. -ll\;I(':I'f( mg/kg + MTX group and the MTX group or between TCZ
VS.

and MTX group
No differences in SF-36 MCS scores
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Study, Yr Study
Drug Thgrapy Design Comparison  Results (Patient-Reported Outcomes, Functioning,
Comparison . . . .
Category R,sk of Bias N . (Dose) Quality of Life)
Rating Duration
csDMARD + U-Act-Early, RCT TCZ (8 mg/kg At 24 weeks, physical function differed significantly
Non-TNF 2016% ¢ N=317 IV monthly) +  (HAQ Dutch) between TCZ + MTX group and each
Biologic vs. 2yrs MTX 10-30 monotherapy group (p=0.0275)
csDMARD Medium mg/wk)
vs. TCZ At 52 weeks and 2 yrs, physical function did not differ
vs. MTX significantly (from baseline measures) between groups
Significantly greater improvement in mean SF-36 PCS
over time in TCZ + MTX group and TCZ monotherapy
group vs. MTX monotherapy group (p=0.044 and
p=0.012, respectively). No differences in SF-36 MCS
over time between groups.
Significantly greater improvement in mean EQ-5D
scores over time in TCZ + MTX group vs. MTX
monotherapy group (p=0.018). No significant difference
between TCZ and MTX monotherapy groups.
csDMARDSs vs. Conaghan et RCT TOF (20 At 3, 6, and 12 months, no significant differences in
tsDMARDs al., 2016?° N=108 mg/d) + MTX  improvement in function (HAQ-DI) between the TOF +
1yr (20-20 MTX group and either the MTX or the TOF groups
Medium mg/wk)
vs. TOF
vs. MTX
TNF Biologic vs. HIT HARD, RCT ADA (40 mg At 24 weeks:
csDMARDMono ~ 2013* N=172 biwkly for 24 sjgnificantly greater physical function in ADA+MTX
therapy 48 weeks WKs) + MTX  group than in MTX group (HAQ-DI mean 0.49 vs. 0.72,
Medium (15 mg/wk) p=0.0014)
vs. MTX
High for SHS Significantly greater SF-36 PCS (44.0 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
TNF Biologic vs. HOPEFUL 1, RCT ADA (40 mg At 26 weeks, significantly greater improvement from
csDMARD 201435 150 N=334 biwkly) + baseline in physical function in ADA + MTX group than
Monotherapy 1yr MTX (6-8 in MTX group (decrease from baseline in mean HAQ-DI
Medium mg/wk) score: 0.6+0.6 vs. 0.4+0.6, p<0.001)
vs. MTX

At 26 weeks, significantly more patients in ADA + MTX
group than in MTX group achieved normal functionality
(HAQ-DI score <0.5: 60.0% vs. 36.8%, p=0.001)
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b T Study, Yr Study
rug therapy Design Comparison  Results (Patient-Reported Outcomes, Functioning,
Comparison . . I f Lif
Category Risk of Bias N (Dose) Quality of Life)
Rating Duration
TNF Biologic vs. OPTIMA, RCT ADA (40 mg At week 26:
csDMARD 2013,?;1 N=1,032  biwkly) + Significantly greater functional improvements in ADA +
Monotherapy 2014, 78 weeks MTX(7.5-20  MTX group than in MTX group (HAQ-DI mean score:
152
2016 mg/wk) vs. 0.7 vs. 0.9, p<0.001)
MTX Significantly greater proportion of ADA + MTX patients
Low than MTX patients had normal function (40.0% vs.
28.0%, respectively, p<0.001)
TNF Biologic vs. PREMIER, RCT ADA (40 mg At 3 months and 6 months, no significant differences in
csDMARD 2006,° N=799 biwkly) + function or HRQOL between groups
Monotherapy 2008,1(1’2 o 2yrs MTX (20 At 1 yr, HAQ-DI mean change was greater in the ADA +
2010, mg/wk) MTX group than in both the ADA group (p=0.0002) and
2012,113 vs. ADA the MTX group (p=0.0003)
ggii'm vs. MTX At 76 weeks, no significant difference in SF-36 scales
2015’119 c or pain
At 2 yrs:
. Function improved significantly more in the ADA + MTX
Medium group than in the MTX group (HAQ-DI mean change: -1
vs. -0.9, p<0.05; HAQ-DI response, p=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=0.015).
More days of employment and fewer missed work days
in the ADA + MTX group than in the MTX group
TNF Biologic vs. PROWD, RCT ADA 40 mg At 16 weeks, fewer patients in the ADA + MTX group
csDMARD 2008,16 152 N=148 subcutaneous than in the MTX had job loss, although difference was
Monotherapy 20161 54 weeks ©VETYy 2wks + statistically NS (12 [16%)] vs. 20 [27.3%], p=0.092). At
Medium (16- MTX (7.5-25 56 weeks, job loss was significantly lower with ADA +
week mg/wk) MTX (-18.6%) than MTX (-39.7%, p<0.005)
outcomes) vs. MTX (7.5-
25 mg/wk) At 56 weeks, function from baseline improved
High significantly in the ADA + MTX group compared with the
(56-week M_TX group (change in HAQ from baseline: -0.7 vs. -0.4,
outcomes) p=0.005)
TNF Biologic vs. C-OPERA, RCT CZP (400 mg At 52 weeks, significantly greater improvement in HAQ-
csDMARD 2016, N=316 biwkly x 4 DI in the CZP + MTX group than in the MTX group
Monotherapy 2017% > wks, then 200
yrs biwkly) +
mg biwkly) At 2 yrs, no significant difference in HAQ remission
Medium (24- MTX (8-12 between groups (73.0% vs. 63.7%, p=0.09)
week mg/wk)
outcomes) vs. MTX
High (52
week
outcomes)
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b T Study, Yr Study
rug therapy Design Comparison  Results (Patient-Reported Outcomes, Functioning,
Comparison . . I f Lif
Category Risk of Bias N (Dose) Quality of Life)
Rating Duration
TNF Biologic vs. C-EARLY, RCT CZP (400 mg At 52 weeks, significantly greater improvement in
csDMARD 2017% % N=879 biwkly X 4 function in the CZP + MTX group than in the MTX group
Monotherapy 1yr wks, then 200 (HAQ-DI mean change from baseline -1.00 vs. -0.82,
Medium mg biwkly) +  p<0.001)
MTX (10-25 Significantly more patients in the CZP+MTX group than
Hiah (WPS mg/wk) vs. in the MTX group achieved normal function (HAQ-DI
igh ( i MTX <0.5: 48.1% vs. 35.7%, p=0.002)
RA work
productivity ] ] ]
outcomes) More improvement in fatigue (by BRAF-MDQ) and work
productivity (by WPS-RA) in the CZP + MTX group
across all questions
At all weeks preceding (12, 20, 24, 36, and 40), similar
greater improvements in CZP + MTX were seen
TNF Biologic vs. COMET, RCT ETN (50 At 52 weeks:
csDMARD 2008, N=542 mg/wk) + Significantly greater improvement in function in the ETN
Monotherapy 2009,1% 2 yrs MTX (7.5 + MTX group than in the MTX group (HAQ, mean
2010,108, 108 mg/wk) vs. change: -1.02 vs. -0.72, p<0.0001)
2012,1;‘25 MTX Significantly more patients in the ETN + MTX group
2014 than in the. MTX group achieved normal function (HAQ-
D1<0.5: 55% vs. 39%, p=0.0004)
Medium 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 ETN + MTX group:
Fewer patients had to stop working: 8.6% vs. 24%
(p=0.004)
Less absenteeism: 14.2 vs. 31.9 missed workdays
TNF Biologic vs. Enbrel ERA, RCT ETN (25 mg At 12 months, no difference in function between groups
csDMARD 2000, N=632 twice wkly) (mean HAQ)
Monotherapy ZOOS,ﬁ‘Z) Lyr vs. MTX (20
3882’111 mg/wk) In the open-label extension until 24 months, significantly
1-yropen- more patients in the ETN group than in the MTX group
label achieved improvement in function (HAQ improvement
Medium extension >0.5 units: 37% vs. 55%, p<0.001)
TNF Biologic vs. Marcora et RCT ETN (25 mg At baseline, HAQ mean was 1.9 vs. 1.2 for ETN and
csDMARD al., 200613 N=26 twice wkly) MTX groups, respectively
Monotherapy 6 months \éso M'I'/Xé?.s-
Medium mg/wk) At 12 weeks, HAQ mean was 1.2 vs. 0.6 for ETN and

MTX groups, respectively

At 24 weeks, HAQ mean was 1.0 vs. 0.6 for ETN vs.
MTX groups, respectively
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Study, Yr Study
Drug Thgrapy Design Comparison  Results (Patient-Reported Outcomes,
Comparison . . N . .
Category R,sk of Bias N . (Dose) Functioning, Quality of Life)
Rating Duration
TNF Biologic vs. ASPIRE, RCT IFX (3 At 54 weeks: significantly greater improvements in
¢csDMARD 2004,Y7 N=1,049 mg/kg/8 wks)  HAQ scores from baseline in both the IFX (3 mg/kg)
Monotherapy 2006,107 54 weeks *+MTX (20 + MTX and IFX (6 mg/kg) + MTX groups than in the
2009,106 mg/wk) vs. MTX group (% with HAQ increase 20.22 units from
201717 IFX (6 baseline: 76%, 75.5%, 65.2%, p<0.004)
mg/kg/8 wks)
Medium + MTX vs. From 30-54 weeks: significantly greater HAQ
MTX 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 3 mg/kg or 6
mg/kg) + MTX group than in the MTX group in
employability (OR, 2.4, p<0.001)
Fewer patients were unemployable in the IFX (either
3 mg/kg or 6 mg/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)
TNF Biologic vs. Quinnetal., RCT IFX 3 mg/kg At 54 weeks, significant functional benefit (by HAQ)
¢csDMARD 20054 N=20 0,2,6and favoring IFX + MTX over MTX (p=0.05)
Monotherapy 2yrs every 8 wks)
. + MTX (7.5-
Medium 25 mg/wk)
vs. MTX (7.5-
25 mg/wk)
TNF Biologic vs. Durezetal, RCT IFX 3 mg/kg At 52 weeks, significantly greater HAQ
csDMARD 200718 b N=44 0,2,6 and improvements over time in IFX + MTX and methyl-
Monotherapy 1 every 8wks + PNL + MTX groups than in the MTX group (p=0.001)
yr
Medium MTX (7.5-20
mg/wk) vs.
MTX +
Methyl-PNL
(1gat0,2,6
and every 8
wks) vs. MTX
TNF Biologic vs. IMPROVED, RCT ADA (40 mg At 4, 8, 12, and 24 months: Mean HAQ scores did
¢csDMARD 2013,° N=161 biwkly) + not differ between groups (respectively by time
Combination 2014158 2 yrs MTX (25 points: 0.86 vs. 0.88, p=0.77; 0.74 vs. 0.81, p=0.51;
Therapy 2016 mg/wk) 0.87 vs. 0.81, p=0.6; 0.90 vs. 0.83)
vs. MTX +
High PRED (7.5 SF-36 PCS and MCS did not differ by group at any
mg/day) + time point.
HCQ (400
mg/day) +

SSZ (2 g/day)

At 12 months, lower patient-reported pain (VAS,
mean) in the ADA +MTX group.
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Study, Yr Study
Drug Thgrapy Design Comparison  Results (Patient-Reported Outcomes,
Comparison . . N . .
Category R,sk of Bias N . (Dose) Functioning, Quality of Life)
Rating Duration
TNF Biologic vs. SWEFOT, RCT IFX (3 mg/kg At 12 months, EQ-5D dimensions did not differ
¢sDMARD 2009, N=258 at0, 2, 6 wks  significantly between groups
Combination 2012,122 1yr then biwkly) +
Therapy 2013,124123, MTX (20
126 2015, mg/wk)
2016 vs. MTX +
SSZ (2 g/day)
Medium +HCQ (400
mg/day)
TNF Biologic vs. NEO-RACO, RCT IFX (3 mg/kg) At 2 and 5 yrs, mean HAQ scores did not differ
¢csDMARD 2013,% N=99 +MTX (25 significantly between groups
Combination 201418 2 yrs mg/wk) +
Therapy 20157 SSZ (2 g/day)
+ HCQ (35
mg/kg/wk) +
Low PRED (7.5
mg/day) for
26 wks
vs. FIN-RACo
Non-TNF AGREE, RCT ABA (10 At 1 yr, significantly greater functional benefit in the
Biologic vs. 2009, N=509 ma/kg) + ABA + MTX group than in the MTX group (HAQ-DI
csDMARD 2011,129 130 2 yrs MTX (7.5 % change of >0.3 units from baseline: 71.9% vs.
Monotherapy 201511 mg/wk) vs. 62.1%, p=0.024)
MTX
Low (ACR At 1 yr, significantly greater improvement in SF-36
response, scales in the ABA + MTX group than in the MTX
DAS28 group: SF-36 MCS (8.15 vs. 6.34, p=0.046) and SF-
remission, 36 PCS (11.68 vs. 9.18, p=0.005)
DAS, radio-
graphic
outcomes,
adverse
events)
Medium
(HAQ-DI,
SF-36)
Non-TNF AVERT, RCT ABA (125 At 12 and 18 months: nonsignificant but higher
Biologic vs. 201579 N=351 mg/wk) + percentages of patients in the ABA + MTX group
csDMARD 2yrs MTX (7.5-15 than in the ABA group and the MTX group with
Monotherapy Medium mg/wk) HAQ-DI response (respectively by time points,
vs. ABA 65.5% vs. 52.6% vs. 44%; 21.8% vs. 16.4% vs.
vs. MTX 10.3%)
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b T Study, Yr Study
rug therapy Design Comparison  Results (Patient-Reported Outcomes,
Comparison . . N . .
Risk of Bias N (Dose) Functioning, Quality of Life)
Category f )
Rating Duration
Non-TNF FUNCTION, RCT TCZ (4 mg/kg At 52 weeks, significantly greater improvement in
Biologic vs. 2016% d N=1,162  monthly) + mean HAD-DI scores from baseline in TCZ 8 mg +
csDMARD 2 yrsa MTX (20 MTX group than in MTX group (p=0.0024)
Monotherapy Medium mg/wk)
vs. TCZ (8 At 24 weeks and at 52 weeks:
mg/k%l Significantly greater change in SF-36 PCS scores in
monthly) + the TCZ 8 mg/kg + MTX group than in the MTX
MTX group (p=0.0014 and p=0.0066 for both time points)
vs. TCZ No differences in SF-36 PCS scores between the
vs. MTX TCZ 4 mg/kg + MTX group and the MTX group or
between TCZ and MTX group
No differences in SF-36 MCS scores
Non-TNF IMAGE, RCT RIT (1 gdays Atweek 52:
Biologic vs. 201111?; 1 N=755 1and 15) + Significantly greater improvement in physical
csDMARD 2012 2yrs MTX (7.5-30  function (measured by HAQ-DI decrease >0.22) in
Monotherapy mg/wk) the RIT 1 g days 1 and 15 + MTX and the RIT 500
Low vs. RIT (500 mg days 1 and 15 + MTX groups than in the MTX
mg days 1 group (HAQ response: 88% and 87% vs. 77%,
and 15) + p<0.05). This difference remained for the RIT 1 g +
MTX MTX vs. the MTX group at 2 yrs (p<0.05).
vs. MTX

Significantly greater improvement in the SF-36 PCS
for both the RIT + MTX groups than in the MTX
group (mean changes: 10.76 and 10.07 vs. 7.24,
p=<0.0001)

Nonsignificantly greater changes in SF-36 MCS
scores for both the RIT + MTX groups than in the
MTX group (mean changes: 6.66 and 6.18 vs. 4.84)

Significantly greater improvement in patient-reported
pain (VAS, mean change) and in patient-reported
fatigue (FACIT-F) in the RIT +MTX groups than in
the MTX group.
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h Study, Yr Study
Drug Therapy Design Comparison  Results (Patient-Reported Outcomes,
Comparison . . N . .
Risk of Bias N (Dose) Functioning, Quality of Life)
Category : .
Rating Duration
Non-TNF U-Act-Early, RCT TCZ (8 mg/lkg At 24 weeks, physical function differed significantly
Biologic vs. 2016% ¢ N=317 IV monthly) +  (HAQ Dutch) between TCZ + MTX group and each
csDMARD 2yrs MTX 10-30 monotherapy group (p=0.0275)
Monotherapy Medium mg/wk)
vs. TCZ At 52 weeks and 2 yrs, physical function did not
vs. MTX differ significantly (from baseline measures)
between groups
Significantly greater improvement in mean SF-36
PCS over time in TCZ + MTX group and TCZ
monotherapy group vs. MTX monotherapy group
(p=0.044 and p=0.012, respectively). No differences
in SF-36 MCS over time between groups.
Significantly greater improvement in mean EQ-5D
scores over time in TCZ + MTX group vs. MTX
monotherapy group (p=0.018). No significant
difference between TCZ and MTX monotherapy
groups.
TNF vs. Non- ORBIT, RCT RIT (1gdays At 6 and 12 months:
TNF 2016° N=329 land15and  Function improved more in the RIT group than in the
1yr after day 26 if  ADA or ETN groups (HAQ mean change from
High persistent baseline) at 6 months (6 months, -0.44 vs. -0.31,
dlsggse p=0.0391; 12 months, -0.49 vs. -0.38, p=0.0391)
activity) vs.
gl\?vﬁl)(/;l(())rmg The EQ-5D, Hospital Anxiety and Depression Scale
ETN 50 anxiety and depression outcomes did not differ by
mg/wk) group
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Drug Therapy
Comparison
Category

Study, Yr

Risk of Bias
Rating

Study
Design
N
Duration

Comparison
(Dose)

Results (Patient-Reported Outcomes,
Functioning, Quality of Life)

Combination
and Therapy
Strategies

BeSt,
2005,”
2007,%5
2008,
2009,83. 86
2010,
2011,89, 90
2012809
2013,
201488
2016°%

Low

Medium (10-
yr outcomes)

RCT
N=508
12
months
(10 yrs)

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/dto 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 G1 and G2 vs.
G3 and G4 (HAQ score improvement from baseline,
p=0.05, p<0.05, p<0.05, and p<0.05 at each time
point, respectively)

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 yrs, no significant differences among groups in
functional capacity

At 5- and 10-yrfollowup: no significant differences
between groups

Combination
and Therapy
Strategies

TEAR,
2012,%0
2013™°

High

RCT
N=755
2 yrs

Immediate
MTX (20
mg/wk) plus
ETN (50
mg/wk) vs.
Immediate
MTX plus
SSZ (1-2
g/day) plus
HCQ (400
mg/day) vs.
Step up MTX
to combo
(MTX plus
ETN) vs.
Step up MTX
to combo
(MTX plus
SSZ plus
HCQ)

At 48 and 102 weeks, no difference in functional
capacity among groups
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b T Study, Yr Study
rug therapy Design Comparison  Results (Patient-Reported Outcomes,
Comparison . . N . .
Risk of Bias N (Dose) Functioning, Quality of Life)
Category : .
Rating Duration
Combination GUEPARD, RCT 1: ADA40 mg At1yr, no difference between groups in functional
and Therapy 2009% N=65 every 2 wks + capacity, SF-36 PCS or MCS scores, pain, fatigue,
Strategies 1yr MTX (max 20  or patient global assessment
Medium (12- mg/wk);
wk treatment
djusted
outcomes) ad
every 3
) months to
High (52-wk achieve
outcomes) DAS28 <3.2
2: MTX
Combination OPERA, RCT ADA (40 mg At 1 yr, significantly greater improvement in
and Therapy 201310 N=180 biwkly) + functionality in ADA + MTX group than in MTX group
Strategies 201436 2 yrs MTX (7.5-20  (HAQ median change: -0.88 vs. -0.63, p=0.012)
2015,16! mg/wk) vs.
2016,6? MTX (also .
J Atlyr:
2017163 used intra- ) y ) .
articular Significantly greater improvement in SF-12 PCS
g triamcinolone median change in ADA + MTX group than in MTX
M - =
edium therapy in 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

both groups)

At 2 yrs, no differences between groups in physical
function, quality of life, pain, or fatigue

2 Although the FUNCTION trial lasted a total of 2 yrs, the latest time point at which KQ 2-eligible outcomes were reported was 1
yr.

b This study evaluates comparisons in both the High-Dose Corticosteroid and TNF Biologic vs. csDMARD monotherapy
categories.

¢ This study evaluates comparisons in both the csDMARD vs. TNF Biologic and TNF Biologic vs. csDMARD monotherapy
categories.

4 These studies evaluate comparisons in both the csDMARD vs. Non-TNF Biologic and Non-TNF Biologic vs. csDMARD
monotherapy categories.

ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; BRAF-MDQ = Bristol Rheumatoid
Arthritis Fatigue — Multidimensional Questionnaire; Cl = 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; HRQOL = health related quality of life; IFX = infliximab; IM = intramuscular; kg = kilogram; max =
maximum; LEF = leflunomide; mg = milligrams; MCS = mental component score; methyl-PNL = methylprednisolone; MTX =
methotrexate; N = number (of patients); NR = not reported; NS = not significant; OR = odds ratio; PCS = physical component
score; PNL = prednisolone; PRED = prednisone; RCT = randomized controlled trial; RIT = rituximab; SF-12 = 12-Item Short
Form Survey; SF-36 MCS = Short Form 36 Health Survey Mental Component Score; SF-36 PCS = 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; vs. = versus; wk(s) = week(s); WPS-RA = Work
Productivity Survey - Rheumatoid Avrthritis; yr(s) = year(s).
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Detailed Synthesis
Corticosteroids

Corticosteroids Versus csDMARDs

Evidence was insufficient to determine whether patients treated with corticosteroids plus
csDMARDs versus csDMARD monotherapy differed on functional capacity or HRQOL.
Five RCTs (n=1,329 eligible) compared a combination of a corticosteroid plus a csDMARD with
csDMARD only and were eligible for this Key Question; four examined functional capacity or
quality-of-life outcomes (or both),’® %% and one® examined patient-reported symptoms only
(Table 9). Two studies added prednisolone (PNL) to either MTX®3 or SSZ;"® two studies
examined adding prednisone (PRED) to MTX,® % two studies added PRED to SSZ,% and one
study added PRED to leflunomide (LEF).%

The duration and dose of PRED varied among studies. Doses ranged from 7.5 mg per week
to taper schedules starting at 60 mg per week. The duration and dosing of PNL also varied, with
a dose of 7.5 mg per day in one study’® and a taper schedule starting at 60 mg per day in
another.®® Overall, improvements in functional capacity were mixed. Three studies demonstrated
significant improvements’® % % and one showed no difference.®

In the CAMERA-II trial,** functional capacity as measured by HAQ mean difference
improved significantly more at 2 years in the PNL plus MTX group than in the MTX
monotherapy group (HAQ mean difference, -0.18; 95% CI, -0.34 to -0.02) (p=0.027). It should
be noted that the difference of at least 0.20 is considered to represent a clinically significant
change (Appendix F). Similar statistically significant differences were found at 3, 6, 12, and 18
months. In the BARFOT #2 trial,’® physical function as measured by mean decrease in HAQ
improved significantly more from baseline in the PNL plus csDMARD group than in the
csDMARD monotherapy group at 3, 6, 12, and 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,*® at 2 years,
functional capacity did not differ between the PNL plus MTX group and MTX monotherapy
group (HAQ mean change, -0.28 vs. -0.27, p=NR, respectively). In the CareRA trial,*® functional
capacity did not differ among the groups at 16 weeks and 54 weeks as measured by clinically
meaningful change in HAQ. In the CareRA trial,*® functional capacity did not differ significantly
among the groups at 16 weeks and 54 weeks as measured by clinically meaningful change in
HAQ.

One RCT® evaluated HRQOL outcomes. The investigators found no significant differences
between PNL plus MTX and MTX monotherapy 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).

One RCT? evaluated patient-reported symptoms and found significantly greater improvement
in pain as measured with a Visual Analogue Scale (VAS) in the PRED plus MTX group
compared with the MTX monotherapy group at 4 months (p=0.01) and 12 months (p=0.04).

High-Dose Corticosteroids

Two RCTs evaluated the efficacy of high-dose corticosteroids in MTX-naive populations. In
the IDEA trial (N=112), a single high dose of methyl-PNL (250 mg IV) plus MTX was
compared with IFX plus MTX over 26 weeks with a 50-week open-label extension.®® Groups did
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not differ in functional capacity at 26 and 78 weeks, as measured by mean change in HAQ-
Disability Index [DI] (at 78 weeks, -0.85 vs. -0.79; p=0.826). The second study (N=44)*®
compared IFX plus MTX versus high-dose methyl-PNL (1 g IV at weeks 0, 2, and 6 and then
every 8 weeks for 46 weeks) plus MTX versus MTX monotherapy. At 52 weeks, this study
found significantly greater HAQ improvements over time in the methyl-PNL plus MTX group
than in the MTX group (p=0.001).

csDMARDs
csDMARDSs Versus csDMARDs

csDMARD Monotherapy Versus csDMARD Monotherapy

One RCT (N=245) compared MTX plus PNL with SSZ plus PNL. Functional capacity did
not differ significantly at 2 years between groups (HAQ mean change from baseline, -0.35 vs. -
0.38; p=0.752).%"

One observational study compared SSZ (2 g/d) with MTX (10-15 mg/wk) monotherapy. At 6
months, functional capacity improved significantly in the MTX group compared with the SSZ
group (modified HAQ mean change from baseline, -0.26 vs. -0.13; p=0.002).2 However, this
difference was not significant after adjusting for propensity score quintile and physician global
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. There was no significant
difference in patient-reported pain or fatigue as measured by VAS mean change from baseline
between groups. Of note, both the RCT and observational study used MTX dosing that is lower
(5-15 mg weekly) than typically recommended as efficacious (20-25 mg weekly).

csDMARD Combination Therapy Versus csDMARD Monotherapy

Six RCTs (N=1,347) compared combination csDMARD therapy with csDMARD
monotherapy. Four trials examined the combination SSZ plus MTX versus csDMARD
monotherapy (MTX or SSZ).2% 2325 Two other trials examined the combination of MTX plus
SSZ plus HCQ against csDMARD monotherapy with different PRED doses.* 22 Trial durations
ranged from 1 to 5 years. Doses of MTX were variable, ranging from 7.5 mg weekly to 25 mg
weekly.

All six trials found no significant differences in functional capacity between the combination
csDMARD group and the csDMARD monotherapy at 1 to 5 years.* 212 One trial found
significant improvement in functional capacity in the combination csDMARD group at 28
weeks, measured as a mean change in HAQ (-1.1 vs. -0.6, p<0.0001), but this difference was not
sustained at either 52 weeks or 5 years.?* This same trial found greater improvement in patient-
reported pain (VAS, mean change -34 vs. -20, p<0.002) in the combination csDMARD group
compared with the csDMARD monotherapy group at 28 weeks but no difference between groups
at 56 weeks. One trial**® found no difference in quality of life over time, measured with the EQ-
5D, between the csDMARD combination group and the csDMARD monotherapy group. In the
FIN-RACo study,?? 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: 12.4 vs. 32.2; p=0.008). In the
tREACH trial, patients treated with MTX plus SSZ plus HCQ plus glucorticoids had less
unemployment than patients receiving MTX plus glucocorticoids at 12 months (p=0.015).

75



csDMARDs Versus Biologics

TNF Biologic: MTX Plus TNF Biologic Versus Monotherapy With Either MTX or
TNF Biologic

The PREMIER study (N=799) examined the combination of ADA (40 mg biwkly) plus MTX
(20 mg/wk) compared with either ADA alone or MTX alone in patients with early aggressive
RA.™® At 1 year, the ADA plus MTX group achieved significantly greater improvement in
functional capacity than the ADA group (HAQ-DI mean change: -1.1 and -0.8, respectively;
p=0.0002).

At 2 years, several outcomes appeared to favor the combination groups. The ADA plus MTX
group had more improvement in functional capacity than the MTX group (HAQ-DI mean
change, -1.0 vs. -0.9; p<0.05). Additionally, significantly more patients in the ADA plus 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 plus 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). The ADA plus MTX group had lower
patient-reported pain (mean pain VAS) than the ADA-only group (9.6 vs. 19.6, p<0.0001). There
was no difference in patient-reported pain between the ADA-only group and the MTX-only
group. Finally, compared with patients in the MTX-only group, patients in the ADA plus MTX
group had more gained employment (27.4% vs. 22.7%) and fewer missed work days (mean 17.4
for 130 employed vs. 36.9 for 110 employed).

Non-TNF Biologic: MTX Plus Non-TNF Biologic Versus Monotherapy With Either
MTX or Non-TNF Biologic

One trial, the multinational AVERT trial (n=351), compared the combination of ABA (125
mg/week subcutaneous) plus MTX (7.5 mg/week) with ABA monotherapy.’ 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 who had HAQ-DI response in the ABA plus MTX group was higher than
the percentages in the ABA group at 12 months (65.5% vs. 52.6%) and 18 months (21.8% vs.
16.4%), but these differences were not statistically significant.

Two RCTs compared the combination of TCZ plus MTX with TCZ alone or MTX alone.3? 33
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 (N=1,162),%? 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 (N=317) used the Dutch HAQ to assess physical function.®
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. Additionally, there was
significantly greater improvement in mean SF-36 PCS scores over time in the TCZ plus MTX
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group and TCZ-alone group than in the MTX-alone group (p=0.044 and p=0.012, respectively).
No significant differences were found in SF-36 MCS scores over time between groups.

There was also significantly greater improvement in mean EQ-5D scores over time in the TCZ
plus MTX group than in the MTX-alone group (p=0.018). There was no significant difference
between the TCZ-alone and MTX-alone groups.t®

csDMARDs Versus tsDMARDs: MTX Plus tsDMARD Versus Either MTX or
tsDMARD

One RCT examined (N=108) the combination of TOF (20 mg/day, higher than the dose
typically used) 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.?

Biologics
TNF Biologics

TNF Biologic Versus csDMARD Monotherapy

Thirteen 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. Most of our 13 trials suggested greater
improvement in functional capacity with a combination TNF biologic and csDMARD than with
csDMARD monotherapy.? 13 15-18, 34,35, 37, 41, 103, 114-119, 150-152 Thjs finding applied to the
following TNF biologics: ADA (difference of HAQ change -0.1 to -0.3 over 24 weeks to 2
years) (moderate SOE), CZP (difference of HAQ change not consistently reported, but in favor
of combination therapy, over 30 weeks to 1 year) (low SOE), and IFX (difference of HAQ
change not consistently reported, but in favor of combination therapy, over 30 weeks to 1 year)
(low SOE). Evidence was insufficient to determine the impact on HRQOL of adding TNF
biologics to MTX therapy. The results of the trials reporting HRQOL outcomes were mixed.
Several trials demonstrated improvement in SF-36 PCS scores;? 1734 3¢ none showed
improvement in other measures.

One trial comparing ETN monotherapy with MTX monotherapy showed no significant
difference in mean HAQ scores at 12 months but greater improvement in functional capacity at
24 months in the ETN monotherapy group (open-label extension).

Adalimumab. Five RCTs compared ADA (40 mg biweekly) plus MTX (ranging from 8 to 20
mg/week) with MTX monotherapy.!3 15 16.34-37, 103, 114-119, 150-152, 160-163 The H|T HARD trial
demonstrated clinically significantly greater functional capacity in the ADA and MTX group
than in the MTX group at 24 weeks (mean HAQ-DI, 0.49 vs. 0.72; p=0.0014).3* 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,* the ADA plus MTX group experienced a clinically significant
larger improvement in physical function than the MTX group (decrease from baseline mean
HAQ-DI score, 0.6 vs. 0.4; p<0.001); in addition, significantly more patients in the ADA plus
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MTX than in the MTX group achieved normal functionality (HAQ-DI score <0.5, 60.0% vs.
36.8%; p=0.001) at 26 weeks.

The OPTIMA trial was a phase 4 multinational RCT comparing ADA plus MTX with MTX
in early RA.3" 151152 At 26 weeks, the study demonstrated clinically significant 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-only patients demonstrated normal function (40.0% vs. 28.0%, respectively;
p<0.001). In post hoc analysis,'* 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.

The PREMIER study (N=799), also described previously in the csDMARDS versus
Biologics section, examined the combination of ADA plus MTX compared with MTX alone in
patients with early aggressive RA.® At 1 year, the ADA plus MTX group achieved clinically
significant greater improvement in functional capacity than the MTX group (p=0.0003) (HAQ-
DI mean change: -1.1 and -0.8).

In the PROWD study, the primary outcome was to evaluate work disability in each group.®
At week 16, fewer patients in the ADA plus MTX group than in the MTX group had job loss,
(16% vs. 27.3%, p=0.092). At 56 weeks, job loss was significantly lower with ADA plus MTX
compared with MTX (18.6% vs. 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 mean HAQ, -0.7 vs. -0.4; p=0.005).

Certolizumab. Two RCTs 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.® 38
39 The C-OPERA trial'® 1*3 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. At 104 weeks, HAQ remission
rates were higher in the CZP plus MTX group compared with the MTX group but did not meet
statistical significance (73% vs. 63.7%, p=0.09).1% The C-EARLY trial*® compared CZP plus
MTX with MTX alone in 879 patients with early RA and poor prognostic factors (positive anti-
CCP antibody or positive RF) and found a similarly significant greater improvement in
functional capacity in the CZP plus MTX group than in the MTX group at 1 year (mean change
in HAQ-DI from baseline, -1.00 vs. -0.82, p<0.001). The CZP plus MTX group also had greater
improvement in household and work productivity than the MTX group at 52 weeks based on a
work productivity scale for RA (WPS-RA). CZP plus MTX patients reported greater
improvements versus MTX in household productivity (household work days missed per month
baseline vs. week 52: MTX=10.4 vs. 3.0, CZP + MTX=8.8 vs. 1.9; household work days with
productivity reduced by >50%/month: MTX=10.6 vs. 3.0, CZP + MTX=9.4 vs. 2.1; level of
arthritis interference with household work productivity/month: MTX=6.4 vs. 2.5, CZP +
MTX=6.0 vs. 1.9). Employed CZP plus MTX patients reported reductions in absenteeism and
increases in presenteeism versus MTX (work days missed per month, baseline vs. week 52:
MTX=4.0vs. 0.9, CZP + MTX=4.4 vs. 0.6; days with work productivity reduced per month:
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MTX=8.8 vs. 1.8, CZP + MTX=6.4 vs. 1.0; level of arthritis interference with work
productivity/month: MTX=5.8 vs. 1.9, CZP + MTX=5.5vs. 1.4).

Etanercept. Three RCTs compared ETN (25 mg twice weekly or 50 mg weekly) with
MTX 12110113 The COMET trial'? 108.109. 154156 compared ETN plus MTX with MTX alone. It
found a clinically significant 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 (mean missed workdays: 14.2 vs. 31.9).

In the Enbrel Early RA study, ETN 25 mg twice weekly was compared with MTX over 12
months. ! 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).

A smaller trial (n=26)'® compared ETN 25 mg twice weekly with MTX over 24 weeks and
found greater improvement in function in the ETN group than in the MTX group at 12 weeks
(HAQ mean change from baseline, 0.9 vs. 0.6; p=NR) but no further improvement seen in either
group from 12 to 24 weeks (p=0.38).

Infliximab. Three 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.” 17157 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
was significantly greater in the IFX 6 mg/kg plus MTX and IFX 3 mg/kg plus MTX groups than
in the MTX monotherapy group (mean decrease 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 improved significantly in the IFX plus MTX group compared with those
outcomes in the MTX group (employability odds ratio [OR] [95% CIl]: 2.4 [2.2 to 2.6]; p<0.001)
and significantly fewer patients were unemployable (8% vs. 14%, p=0.05). By contrast, it found
no significant differences in the change in employment rates 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.

One small 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 [IQR]: 1.0
[0.1-1.8] vs. 1.5 [1.2-2.1]; p=0.12).

Another small trial (n=44), also described previously in the High-Dose Corticosteroids
section, compared IFX 3 mg/kg plus MTX with MTX alone over 1 year.!® Although the IFX plus
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MTX group experienced a significant improvement in functional capacity (by HAQ) over time,
its change in functional capacity did not differ significantly compared with the MTX group
(p=NR).

TNF Biologic Versus csDMARD Combination Therapy

The TNF biologic IFX plus the FIN-RACo regimen (a combination of csDMARDSs - MTX,
HCQ, and SSZ - plus PRED) versus the FIN-RACo regimen alone did not differ significantly in
their impact on functional capacity (low SOE). Three RCTs examined the impact of TNF
biologics compared with csDMARD combination therapy. One trial evaluated ADA;® 12018 two
trials evaluated IFX.10 40.121-128 Tyyg trials® 4% 120 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.® 126 One study® examined patient-reported pain and
found significantly lower patient-reported pain in the ADA plus MTX group compared with the
combination csDMARD group at 1 year (mean pain VAS, 28 vs. 38, p=0.02) and no significant
difference at 8 months. Evidence was insufficient to determine the impact of the TNF biologic
ADA or IFX plus MTX versus csDMARD triple therapy on functional capacity.

Non-TNF Biologics

Non-TNF Biologic Plus MTX Versus MTX Monotherapy

Abatacept. Two RCTs evaluated the combination of ABA plus MTX in comparison with
MTX alone.3! 129131 The AGREE trial compared the ABA (10 mg/kg IV) plus MTX (7.5
mg/week) group with the MTX group over 2 years.3! 129131 e rated this trial as high ROB
because overall discontinuation rates were high (up to 42 percent). 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 clinically
significant 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 changes from baseline in the SF-36 MCS (8.15 vs. 6.34, p=0.046)
and the SF-36 PCS (11.68 vs. 9.18, p=0.005).

The multinational AVERT trial (n=351), previously described in the csDMARDS versus non-
TNF biologics section, also compared the combination of ABA (125 mg/week subcutaneous)
plus MTX (7.5 mg/week) with ABA monotherapy or MTX monotherapy.’ 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 MTX
group who had HAQ-DI response at 12 months (65.5% vs. 44%) and 18 months (21.8% vs.
10.3%), but these differences were not statistically significant.

Rituximab. One RCT, the IMAGE trial®® 132 133 (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) combination therapy, 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 plus MTX and the RIT 500 mg 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, 10.76 and 10.07 vs. 7.24; p <0.0001). The mean changes in
SF-36 MCS were not significantly different (6.66 and 6.18 vs. 4.85). There was also significantly
greater improvement in patient-reported pain in the RIT plus MTX groups than in the MTX
monotherapy group (VAS, mean change, p<0.0001) and in patient-reported fatigue (FACIT-F,
mean change, p<0.05) at 52 weeks.

Tocilizumab. Two RCTs, also described previously in the csDMARDSs versus Biologics
section, compared the combination of TCZ plus MTX with MTX alone.3? 3 Both trials
demonstrated greater functional capacity in the combination TCZ (8 mg/kg) and MTX group
than in the MTX-alone group.

In the FUNCTION trial (N=1,162),%? 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 at either 24 or 52 weeks.

The U-Act-Early trial (N=317) used the Dutch HAQ to assess physical function.®
Significantly greater improvement in functional capacity was demonstrated at 24 weeks in the
combination TCZ plus MTX group than in the MTX-alone group at 24 weeks (p=0.0275). This
difference was not found at 52 or 104 weeks. Additionally, there was significantly greater
improvement in mean SF-36 PCS scores over time in the TCZ plus MTX group than in the
MTX-alone group (p=0.044). No significant differences were found in SF-36 MCS scores over
time between groups. This trial also found significantly greater improvement in mean EQ-5D
scores over time in the TCZ plus MTX group than in the MTX-alone group (p=0.018). There
was no significant difference between the TCZ-alone and MTX-alone groups.t®

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).® Patients had had a prior inadequate response to at least
two csDMARD:s. Patients in the RIT group had a statistically greater improvement in physical
function (mean HAQ change from baseline) than in the TNF group at 6 months (-0.44 vs. -0.31;
p=0.0391) and 12 months (-0.49 vs. -0.38; 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?% 8385 159 eyaluated 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.
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The BeSt RCT examined four different treatment strategies over 12 months.®% 8 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.?*
19 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).

The GUEPARD study® compared the initial strategy of ADA (40 mg every 2 weeks) plus
MTX (up to 20 mg/wk) with MTX monotherapy for 3 months. In patients who did not respond to
an initial strategy at 3 months, the investigators examined whether a disease activity—driven
treatment strategy with TNF biologics was equally effective in both groups. At 1 year, there was
no difference between groups in functional capacity, SF-36 PCS, or SF-36 MCS scores. There
was no difference between groups in patient-reported pain or fatigue at 12 weeks or 1 year. Of
note, this study was rated high ROB after 3 months because of the risk of contamination bias
based on modifications in treatment dosing and regimens when low disease activity was
achieved.

The OPERA trial®® 162 of 180 Danish early RA patients compared ADA (40 mg every 2
weeks) plus MTX (7.5 mg-20 mg) with MTX alone. At 3 months, SSZ or HCQ could be added if
disease activity persisted. There was a clinically significant greater improvement in functional
capacity at 1 year in patients treated with initial combination therapy (ADA plus MTX) than in
monotherapy (MTX) patients (HAQ median change: -0.88 vs. -0.63; p=0.012).%¢ The
improvement in the SF-12 PCS was also greater for the combination than the monotherapy
patients (13.2 vs. 10.6; p=0.0150), and the combination group also reported significantly less
pain (median VAS score, p=0.007), but there were no differences in change in the SF-12 MCS,
the EQ-5D, or fatigue. At 2 years, the groups did not differ in physical function, quality of life,
pain, or fatigue.®2

KQ 3: Comparative Harms of Drug Therapies for Patients
With Early RA in Relation to 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 across all our eligible drugs according to their FDA-
approved labels. This set of adverse events includes rash, upper respiratory tract infection,
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nausea, pruritus, headache, diarrhea, dizziness, abdominal pain, bronchitis, leukopenia, and
injection site reactions.

Key Points

Conclusions below are based on early RA studies including patients with moderate to
high disease activity, and the majority were MTX naive.

Clinical trials provided the majority of evidence that was available for this population.
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) or
discontinuations attributable to adverse events compared with TNF biologic monotherapy
(moderate SOE). Similarly, combining a csDMARD with a non-TNF biologic did not
lead to a significant difference in serious adverse events (moderate SOE) or
discontinuations attributable to adverse events compared with non-TNF biologic
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, TCZ) in combination
with MTX versus MTX monotherapy (low SOE for ABA and moderate SOE for RIT and
TCZ).

Harms evidence was insufficient for head-to-head comparisons of TNF and non-TNF
biologics.

Long-term studies (up to 10 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

Table 10 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. All outcomes were
reported in percentages.
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Table 10. Discontinuation rates and adverse events

Study, Yr Study Comparison (Dose) Results
Drug Therapy Design
Comparison . .
Category Risk of Bias N
Ratings Duration
Corticosteroids CAMERA-Il, RCT PRED (10 mg/day) +  Overall discontinuation: 28% vs. 29.8% at 2 years
vs. csDMARDs 2012% N=239 MTX (10 mg/week) vs.
2yrs MTX (10 mg/week) Discontinuation due to adverse events: 14% vs.
Medium 17%
Serious adverse events: 2.0% vs. 4.0%
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
Corticosteroids CARDERA, RCT PNL (60 mg/day Overall discontinuation: 47% vs. 16.2% at 2 years
vs. csDMARDs 20079 N=467 tapered over 34 weeks)
2yrs + MTX (7.5-15 Discontinuation due to adverse events: 12.2% vs.
Medium mg/week) vs. MTX 6.8%

Serious adverse events: 19.0% vs. 21.0%

Specific adverse events:

Respiratory tract infection: 49.0% vs. 54.0%
Nausea/vomiting: 20.0% vs. 15.0%
Abdominal pain: 9.0% vs. 7.0%

Headache: 10.0% vs. 6.0%

Dizziness: 6.0% vs. 4.0%

Corticosteroids Montecucco Open label PRED (12.5 mg/day for Overall discontinuation: 8.2% vs. 10.9%

vs. csDMARDs etal, 20128 RCT 2 weeks then taper to
N=220 61'(2)52?_39/ dz;y) +kMTX Discontinuation due to adverse events: 5.5% vs.
Medium 12 months (10-25 mg/week) 9.1%, p=0.29
vs. MTX (10-25
mg/week)

Serious adverse events: NR

Specific adverse events: NR
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Study, Yr

Study
Drug Therapy Design
Comparison Risk of N Comparison (Dose) Results
Category Bias .
: Duration
Ratings
Corticosteroids CareRA, Open High-risk patients: Overall discontinuation: 8.2%,9.2%, 8.6%,
vs. csDMARDs 2015,95 label 1: MTX (15 mglweek) 64%,116%
2015;)28 RCT + SSZ (2 g/day) +
2017 N=379 PRED (60 mg/day Discontinuation due to adverse events: NR
2yrs tapered to 7.5 mg/day)
Medium V??(')Z: MTX + F;REE; No significant serious adverse events: 15.3%,
(30 mg tapered to 15.3%, 10.8%, 14.9%, 16.3%, p=NR, NS
mg/day)
vs. 3: MTX + LEF (10 Specific ad fs:
mg/day) + PRED (30 pecific adverse events:
mg tapered to 5 RaSh: 41%, 31%,11%, 64%, 47%
mg/day)
vs. Low-risk patients:
4: MTX 15 mg/week
vs. 5: MTX + PRED
(30 mg tapered to 5
mg/day)
Corticosteroids BARFOT Open PNL 7.5 mg/day + Overall discontinuation: 11.8% vs. 19.8%
vs. csSDMARDs  #2, 2005,®  label DMARD (SSZ 2 g/day
97
2009'138 140 RCT or MTX 10 mg/week) Discontinuation due to adverse events: 1.7% vs.
2014, N=259 vs. DMARD (SSZ 2 0.0%
2yrs g/day or MTX 10
Medium mg/week) Serious adverse events: NR
High for 4- 4-yr
yr followup oy .
outcomes Specific adverse events:
Rash: 5% vs. 6.9%
High-Dose Durez et RCT IFX (3 mg/kg at weeks  Overall discontinuation: 6.7% vs. 6.7% vs.
Corticosteroids ~ al., 200782 N=44 0, 2, 6 until 46 weeks)  14.3%
b 1yr + MTX (7.5-20 mg/wk)
vs. Methyl-PNL (1 g Discontinuation due to adverse events: 6.7% vs.
weeks 0, 2, 6 and 0.0% vs. 0.0%
every 8 weeks until 46
weeks) + MTX vs. ]
MTX Serious adverse events: 0.0% vs. 0.0% vs.
6.7%
Specific adverse events:
Benign infection: 80.0% vs. 80.0% vs. 93.3%
Mild hepatotoxicity: 14.3% vs. 20.0% vs. 33.5%
csDMARD BARFOT RCT PNL (7.5-15 mg/day Overall discontinuation: 19.5% vs. 47.7%
Monotherapy #1, 200377 N=245 for 1-3 months) + MTX
Versus 2yrs (5-15 mg/week) Discontinuation due to adverse events: 11.5%
cSDMARD High vs. SSZ (2-3 glday) + s 33.3%
Monotherapy PNL (up to 10 mg/day)

Serious adverse events: NR

Specific adverse events: NR
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Study, Yr Study
Drug Therapy

! Design .
Comparison . . Comparison (Dose) Results
Category Risk of Bias N
Ratings Duration
csDMARD NOR- Obser- MTX (10 mg-15 Overall discontinuation: 48.1% vs. 78.9%
Monotherapy DMARD vational mg/week)
28
Versus 2012 N=1,102 vs. SSZ (2 g/day) Discontinuation due to adverse events: 15.4% vs.
csDMARD 3yrs 36%
Monotherapy High
Serious adverse events: NR
Specific adverse events:
Infections: 34.1% vs. 20.0%, p<0.001
Nausea: 18.9% vs. 13.1%, p<0.07
Abdominal pain: 4.0% vs. 8.0%, p<0.03
Rash: 2.7% vs. 9.1%, p<0.001
csDMARD NOR- Obser- MTX (10 mg-15 Overall discontinuation: 48.1% vs. 78.9%
Monotherapy DMARD vational mg/week)
28
Versus 2012 N=1,102 vs. SSZ (2 g/day) Discontinuation due to adverse events: 15.4% vs.
csDMARD 0
3yrs 36%
Monotherapy High
Serious adverse events: NR
Specific adverse events:
Infections: 34.1% vs. 20.0%, p<0.001
Nausea: 18.9% vs. 13.1%, p<0.07
Abdominal pain: 4.0% vs. 8.0%, p<0.03
Rash: 2.7% vs. 9.1%, p<0.001
csDMARD Dougados et RCT SSZ (2-3 g/day) + MTX  Overall discontinuation: 29.2%, 30.9%, 21.7%
Combination al., 199924104 \—ong (7.5 to 15 mg/week)
Thglr\iﬁ)é\[’)& 2 lyr vs. SSZ Discontinuation due to adverse events: 12.5%,
K/Isonothera 5-yr vs. MTX 14.7%, 10.1%
PY " Medium followup
Serious adverse events: 1.0%, 0.0%, 2.0%
Specific adverse events:
Nausea: 49.0%, 32.0%, 23.0%, p=0.007
csDMARD Haagsma RCT SSZ (1-3 g/day) vs. MTX Overall discontinuation: 35.3%, 5.7%, 16.7%
Combination 19973 a N=105 (7.5-15 mg/week)
Thglr\;‘ﬁ‘)é\[’)s' 1yr vs. MTX + SSZ Discontinuation due to adverse events: 26.5%,
€S Medium 5.7%, 13.9%
Monotherapy

Serious adverse events: 8.8%, 0.0%, 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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Study, Yr Study
Drug Therapy Design
Comparison ) ) Comparison (Dose) Results
Category Risk of Bias N
Ratings Duration
csDMARD Nijmegen RA Obser- (SSZ failures) Overall discontinuation:33.9% vs. 50.0%,
Combination Inception vational Switch from SSZ to MTX p=0.013
Therapy vs. 2009% N=230 (7.5 mg-30 mg/week)
KASDM'?]RD lyr vs. MTX and continue Discontinuation due to adverse events: 18.5%,
onotherapy  pedium SSZ (750-3,000 mg/day) 11.3%
High for 12 Serious adverse events: NR
months
Specific adverse events: NR
csDMARD COBRA RCT PNL (60 mg tapered Overall discontinuation: 8.0% vs. 29.1%,
Combination 1997,% N=155 over 28 weeks) + MTX  p=0.0008
Therapy vs. 200210 ¢ Vs (7.5 mg/week stopped
CSDMAF]RD after 40 W?deks) +SSZ piscontinuation due to adverse events: 2.6% vs.
Monotherapy Medium (2,000 mg/day) 7.6%
vs. SSZ
Serious adverse events: 2.6% vs. 7.6%
Specific adverse events:
Gl complaints: 14.5% vs. 12.7%
csDMARD COBRA RCT PNL (60 mg tapered to  Overall discontinuation: 3.7% vs. 4.9%
Combination Light, 2014% N=164 7.5 mg/day) + MTX 7.5
105
IQS@%ES lyr ggg’;’/?i? ;NSLS(ZSE)ng/d Discontinuation due to adverse events: NR
Monotherapy : tapered to 7 mg/day +
Medium MTX (25 mg/week) Serious adverse events: 11.1% vs. 19.8%
ETN intensification in ~ Specific adverse events:
both groups if DAS>1.6 Leukopenia: 1.0% vs. 4.0%
at week 25 or 39
csDMARD FIN-RACO RCT MTX (7.5-10 mg/week) + Overall discontinuation: 10.3% vs. 7.1%
Combination 1999,%2 N=199 HCQ (300 mg/day) +
Therapy vs. 2010, 2 SSZ (2 g/day) + PNL (5- . . )
rs Discontinuation due to adverse events: 23.7%
cSDMARD 2013, Y 10 mg/day) vs. DMARD & o gop 0 cveroe & °
Monotherapy 2004101 f_l)llr (SSZ could be changed T
2004102 oflowup to MTX if adverse event ]
201045 or lack of response) Serious adverse events: 3.1%, 5.1%
Medium Specific adverse events:
Elevated liver enzymes (AAT and AP > 2x
normal): 11.3% vs. 23.5%, p=0.026
csDMARD tREACH RCT MTX (25 mg/week) + Overall discontinuation: 15% vs. 9.7% vs. 10.3%
Combination 20134 N=515 SSZ (2 g/day) + HCQ
Therapy vs. 2014146 1 (400 mg/day) + GCs : . . .
r ) Discontinuation due to adverse events: 1.1%,
csDMARD 20167 4 intramuscularly OIO% 2' 1‘{% I . v v °
Monotherapy vs. MTX + SSZ + HCQ +
Medium GC oral taper (15

mg/day tapers off at 10
weeks)

vs. MTX + GC oral taper

Serious adverse events: 5.0%,11.0%, 10.0%

Specific adverse events:
Headache: 11.0% vs. 14.0% vs. 13.0%
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Study, Yr Study

Drug Therapy Design
Comparison . . N Comparison (Dose) Results
Category Risk of Bias
Ratings Duration
TNF Biologic + PREMIER RCT ADA (40 mg biweekly) + Overall discontinuation: 24.3% vs. 39.1% vs.
csDMARD vs.  2006,° N=799 MTX (20 mg/week) 34.2%, p<0.001
TNF biologic 2008, vs. ADA
201000 2V
2010’115 vs. MTX Discontinuation due to adverse events: 11.9%
’ 0, 0, =
2012 116 vs. 9.5% vs. 7.4%, p=0.21
201317 )
201418 Serious adverse events: 18.5%, 21.1%, 15.9%,
201519¢ p=0.192
Medium Specific adverse events: Higher serious
infections (n per 100 pt-years) in ADA + MTX vs.
ADA: 2.9, 0.7, p<0.05
Non-TNF AVERT, RCT ABA (125 mg/week) + Overall discontinuation: 13.4%, 21.6%, 17.2%
Biologic + 20157 ad N=351 MTX (7.5-20 mg/week)
cSDMARD vs. 2yrs vs. ABA Discontinuation due to adverse events: 1.7%,
Non-TNF Medium vs. MTX 4.3%, 2.6%
Biologic
Serious adverse events: 6.7%, 12.1%, 7.8%
Specific adverse events:
Serious infection: 0.8% vs. 3.4% vs. 0%
Non-TNF FUNCTION RCT TCZ (4 mg/kg monthly) + Overall discontinuation: 20.3%, 22%, 19.2%,
Biologic + 2016% ad N=1,162 MTX (20 mg/week) vs.  21.8%
CcsDMARD vs. 1yr TCZ (8 mg/kg monthly) +
N.OT'TNF Medium MTX vs. Discontinuation due to adverse events: 12.1%,
Biologic TCZ vs. MTX 20.3%, 11.6%, 7.4%
Serious adverse events: 10%, 10.7%, 8.6%,
8.5%
Specific adverse events: NR
Non-TNF U-Act-Early RCT TCZ (8 mg/kg monthly) + Overall discontinuation: 26.4%, 21.4%, 27.8%
Biologic + 2016% ad N=317 MTX (10-30 mg/week)
KISDMI"?\IIT:D vs. 2yrs vs. TCZ vs. Discontinuation due to adverse events: 8.5%,
on-1! Medium MTX 9.7%, 7.4%, p=0.82
Biologic

Serious adverse events: 16%, 18.4%, 12%,
p=0.44

Specific adverse events: NR
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Study, Yr

D H Study
rug therapy _ Design Comparison
Comparison Risk of Results
. N (Dose)
Category Bias )
; Duration
Ratings
csDMARDs vs. Conaghan RCT TOF (20 mg/day)  Overall discontinuation: 22.2%, 25%, 43.2%
tsDMARDs 20162 N=108 + MTX (10-20
/week) vs. ; ; ; .
lyr mg Discontinuation due to adverse events: 11.1%,
Medium TOF vs. MTX 5.6%, 13.5%
Serious adverse events: 5.6%, 2.8%, 5.4%
Specific adverse events:
Rash: 2.8%, 11.1%, 0.0%
Headache: 8.3%, 5.6%, 5.4%
Upper respiratory infection: 8.3%, 5.6%, 5.4%
Diarrhea: 2.8%, 5.6%, 2.7%
TNF Biologic HIT HARD RCT ADA (40 mg Overall discontinuation: 12.6% vs. 32.9%
vs. csDMARD 201332 N=172 biweekly x 24
Monotherapy 48 weeks weeks) + MTX Discontinuation due to adverse events: 4% vs. 7%
Medium (15 mg/week) vs.
MTX
(DAS, Serious adverse events: 13.7% vs. 19.5%
ACR)
Specific adverse events: NR
High (SHS) P
TNF Biologic HOPEFUL RCT ADA (40 mg Overall discontinuation: 15.2% vs. 22.1%
vs. csSDMARD 12014310 34, biweekly) + MTX
Monotherapy 52 weeks (6-8 mg/week) Discontinuation due to adverse events: 4.1% vs.
Medium vs. MTX 2.5%
Serious adverse events: 0.6% vs. 0.6%
Specific adverse events:
Injection site reactions: 10.5% vs. 3.7%, p=0.02
TNF Biologic OPTIMA RCT ADA (40 mg Overall discontinuation: 22.3% vs. 24.2%
vs. csDMARD  2013,% N=1,032 biweekly) + MTX
151
Monotherapy 2014, 78 weeks (7.5-20 mg/week) Discontinuation due to adverse events: 8.9% vs.
2016152 a
vs. MTX 7.9%
Low

Serious adverse events: 7.2% vs. 6.2%

Specific adverse events:
Bronchitis: 0.0%, 0.9%
Dizziness: 1.0%, 0.0%
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Study, Yr

Study
Drug Therapy Design
Comparison Risk of N Comparison (Dose) Results
Category Bias .
: Duration
Ratings
TNF Biologic PREMIER RCT ADA (40 mg biweekly)  Overall discontinuation: 24.3% vs. 39.1% vs.
vs. csDMARD  2006,%° N=799 + MTX (20 mg/week) 34.2%, p<0.001
Monotherapy 2008,103 vs. ADA
201010 2V NS
2010'115 vs. MTX Discontinuation due to adverse events: 11.9%
y 0, 0, =
2012 116 vs. 9.5% vs. 7.4%, p=0.21
2013, )
201418 Serious adverse events: 18.5%, 21.1%, 15.9%,
2015119 ¢ p=0.192
Medium Specific adverse events:
Higher rates of serious infections (n per 100 pt-
years) in ADA + MTX vs. ADA: 2.9, 0.7, p<0.05
TNF Biologic PROWD RCT ADA (40 mg biweekly)  Overall discontinuation: 25.0% vs. 37.0%
vs. csDMARD 20081, N=148 + MTX (7.5-20
152
Monotherapy 2016 56 weeks ~Mg/week) Discontinuation due to adverse events: 8.0%
vs. MTX vs. 11.0%
Medium
(16 weeks) Serious adverse events: 17.3% vs. 15.1%
\t'viegjehkgts Specific adverse events:
Abdominal pain: 1.4% vs. 0.0%
Nausea: 21.3% vs. 32.9%
Diarrhea: 10.7% vs. 8.2%
Headache: 10.7% vs. 6.8%
TNF Biologic C-OPERA RCT CZP (400 mg biweekly  Overall discontinuation: 53.5% vs. 63.7%
vs. csDMARD 20162 N=316 x 4 weeks, then 200
Monotherapy 2yrs mg biweekly) + MTX Discontinuation due to adverse events: 6.3%
Medium (8-12 mg/week) vs. 3.8%
(24 weeks) vs. MTX
Serious adverse events: 10.7% vs. 11.5%
High (52
weeks, 2 Specific adverse events:
yrs)

Nausea: 27.0% vs. 24.2%

Injection site reaction: 3.1% vs. 1.3%
Interstitial Lung disease: 4.4% vs. 0.6%
Hepatic disorders: 42.8% vs. 44.6%
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Drug Therapy

Study, Yr

. Study
Comparison Design
Category Risk of N Comparison (Dose) Results
Bias .
Ratings Duration
TNF Biologic C-EARLY RCT CZP (400 mg Overall discontinuation: 24.2% vs. 34.7%
vs. csDMARD  2017%.% N=879 biweekly) + MTX (10-
Monotherapy 52 25 mg/wk) vs. MTX Discontinuation due to adverse events: 7.7 vs.
Medium weeks 7.8%, p=NS, NR
Aggressi
ve RA Serious adverse events: 10.6% vs. 9.2%,
p=NS, NR
Specific adverse events:
Nausea: 12.6% vs. 10.1%
Upper respiratory tract infection: 10.9% vs.
5.1%
Urinary tract infection: 7.3% vs. 7.4%
Headache: 6.8% vs. 3.7%
TNF Biologic COMET RCT ETN (50 mg/week) + Overall discontinuation: 19.3% vs. 29.5%
vs. csDMARD 200812 108 N=542 MTX (7.5 mg/week)
109, 154-156
Monotherapy : 2yrs vs. MTX Discontinuation due to adverse events: 10.2%
vs. 12.7%
Medium
Serious adverse events: 12.0% vs. 12.7%
Specific adverse events:
Malignancy: 1.5% vs. 1.5%
Upper respiratory infection: 45.0% vs. 44.0%
Nausea: 53.0% vs. 50.0%
Infusion/injection site reactions: 1.0% vs. 2.0%
TNF Biologic Enbrel ERA RCT ETN (25 mg twice Overall discontinuation: 25.6% vs. 40.5%
vs. csSDMARD 2000 110 N=632 weekly) vs. MTX (20
112
Monotherapy : lyr mg/week) Discontinuation due to adverse events: 7.3%
' (L-yr vs. 12.4%
Medium open-
label Serious adverse events: 12.0% vs. 12.0%
extensio
n)

Specific adverse events:
Injection site reaction: 39.0% vs. 9.0%, p<0.05
Nausea: 20.0% vs. 31.0%, p<0.05
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Study, Yr

Study
Drug Therapy Design
Comparison Risk of N Comparison (Dose) Results
Category Bias .
- Duration
Ratings
TNF Biologic Marcora et RCT ETN (25 mg twice Overall discontinuation: 0.0% vs. 0.0%
vs. csDMARD  al., 2006  N=26 weekly) vs. MTX (7.5-
Monotherapy 24 15 mg/week) Discontinuation due to adverse events: NA
Medium weeks
Serious adverse events: 0.0% vs. 0.0%
Specific adverse events:
Injection site reaction: 8.3% vs. 0.0%
TNF Biologic ASPIRE RCT IFX (3 mg/kg/8 weeks)  Overall discontinuation: 21.4%, 23.8%, 25.5%
vs. csSDMARD 200417 106 N=1,049 + MTX (20 mg/week)
107
Monotherapy : 54 vs. IFX (6 mg/kg/8 Discontinuation due to adverse events: 9.5%,
weeks weeks) + MTX 9.6%, 3.2%
Medium vs. MTX
Serious adverse events: 11.0%, 14.0%, 14.0%
Specific adverse events:
Infusion or injection site reaction: 21.0%, 15.0%,
7.0%
TB: 0.8%, 0.3%, 0.0%
Serious infection: 5.6%, 5.0%, 2.1%, p=0.02
TNF Biologic Quinn et RCT IFX 3 mg/kg 0, 2, 6, Overall discontinuation: NR
vs. csDMARD  al., 20052  N=20 and every 8 weeks) +
Monotherapy 2yrs MTX (7.5-25 mg/wk) Discontinuation due to adverse events: 5.0%
Medium vs. MTX (7.5-25 overall
mg/week)
Serious adverse events: NR
Specific adverse events: NR
TNF Biologic Durez et RCT IFX (3 mg/kg at weeks  Overall discontinuation: 6.7% vs. 14.3%
vs. csDMARD  al., 2007*®  N=44 0, 2, 6 until 46 weeks)
b
Monotherapy ¢ lyr *+ MTX (7.5-20 mg/wk) Discontinuation due to adverse events: 6.7% vs.
vs. MTX o
0.0%
Specific adverse events:
Benign infection: 80.0%% vs. 93.3%
Mild hepatotoxicity: 14.3% vs. 33.5%
TNF Biologic IMPROVE RCT ADA (40 mg biweekly)  Overall discontinuation: NR
vs. csDMARD D, 2013% N=161 + MTX (25 mg/wk) vs.
Combination 120,158 MTX + PRED (7.5 : Lo .
2yrs Discontinuation due to adverse events: NR
Therapy 4 mg/day) + HCQ (400
High mg/day) + SSZ (2

g/day)

Specific adverse events:
Increase liver enzymes: 8.4% vs. 4.0%
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Study, Yr

Stud
Drug Therapy Desig]/n
Comparison Risk of N Comparison (Dose) Results
Categor i
gory E{Iae;isngs Duration
TNF Biologic SWEFOT, RCT, IFX (3 mg/kg at 0,2,6 Overall discontinuation: 31.5% vs. 18.0%, p =
vs. csDMARD  2013'%%2-  open label weeks then biweekly) 0.014
Combination 126 N=258 + MTX (20 mg/wk) vs.
Therapy 1yr MTX + SSZ (2/3/day) *  Discontinuation due to adverse events: 10.8%
Medium HCQ (400 mg/day) vs. 7.8%
Specific adverse events:
Gl symptoms (not specified): 11.5% vs. 0.7%
Skin and allergic reactions: 2.3% vs. 8.5%
TNF Biologic NEO- RCT IFX (3 mg/kg) + FIN- Overall discontinuation: 8% vs. 8.2%
vs. csDMARD  RACo, = RACo [MTX (25
Combination 20134 127 ’;y?sg mg/we[ek) + éSZ 2 Discontinuation due to adverse events: 2.0%
Therapy 128 g/day) + HCQ (35 o o
vs. 0.0%
mg/kg/week) + PRED
(7.5 mg/day)] for 26
Low weeks Serious adverse events: 6.0% vs. 8.0%
vs. FIN-RACo
Specific adverse events:
Gl: 56.0% vs. 61.0%
Respiratory: 56% vs. 67.0%
Elevated liver enzymes: 12.0% vs. 16.0%
No significant differences between arms overall
Non-TNF AGREE, RCT ABA (10 mg/kg) + Overall discontinuation: 9.4% vs. 10.3%
Biologic vs. 123?0931, 129- N=509 MTX (7.5 mg/week)
a
CSDMAHRD 2yrs vs. MTX Discontinuation due to adverse events: 3.1%
Monotherapy vs. 4.3%
Low
Serious adverse events: 7.8% vs. 7.9%
Specific adverse events:
Upper respiratory infection: 10.2% vs. 10.3%
Low
Non-TNF AVERT, RCT ABA (125 mg/week) + Overall discontinuation: 13.4%, 21.6%, 17.2%
Biologic vs. 20157 ad N=351 MTX (7.5-20 mg/week)
CSDM'?‘]RD 2 yrs vs. ABA Discontinuation due to adverse events: 1.7%,
Monotherapy  pedium vs. MTX 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%
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Drug Therapy

Study, Yr

. Study
Comparison Design
Category Risk of N Comparison (Dose) Results
Bias .
Ratings Duration
Non-TNF FUNCTION RCT TCZ (4 mg/kg monthly) Overall discontinuation: 20.3%, 22%, 19.2%,
Biologic vs. 2016% ad N=1,162 + MTX (20 mg/week) 21.8%
csDMARD 1yr VS.
Monotherapy  jedium TCZ (8 mg/kg monthly)  Discontinuation due to adverse events: 12.1%,
+MTXvs. 20.3%, 11.6%, 7.4%
TCZ vs. MTX
Serious adverse events: 10%, 10.7%, 8.6%,
8.5%
Specific adverse events: NR
Non-TNF IMAGE, RCT RIT (1 g days 1 and Overall discontinuation: 15%, 15%, 29%
Biologic vs. 2012% 132 N=755 15) + MTX (7.5-30
133
csDMARD 2yrs mg/week) Discontinuation due to adverse events: 2.8%,
Monotherapy vs. RIT (500 mg days  3.29%. 6.8%
Low 1 and 15) + MTX
vs. MTX Serious adverse events: 13.2%, 14.9%, 16.9%
Specific adverse events:
Infusion-related reaction: 18.4% vs. 14.1% vs.
12.4%
Non-TNF U-Act-Early RCT TCZ (8 mg/kg monthly)  Overall discontinuation: 26.4%, 21.4%, 27.8%
Biologic vs. 2016% ad N=317 + MTX (10-30
CSDM'?:]RD 2yrs mg/week) vs. TCZVS.  piscontinuation due to adverse events: 8.5%,
Monotherapy  \jedium MTX 9.7%, 7.4%, p=0.82
Serious adverse events: 16%, 18.4%, 12%,
p=0.44
Specific adverse events: NR
TNF vs. Non- ORBIT, RCT RIT (1 gondays 1 and Overall discontinuation: 18.8% vs. 17.7%
TNF 20168 N=329 15 and after 26 if
1yr persistent disease Discontinuation due to adverse events: 1.4%
High activity) vs. 1.3%

vs. ADA (40 mg
biweekly) or ETN (50
mg/week)

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
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Study, Yr

Study
Drug Therapy Design
Comparison Risk of N Comparison (Dose) Results
Category Bias .
: Duration
Ratings
Combination BeSt, RCT DAS-driven treatment; 5yrs
and Therapy 20057 N=508 Overall discontinuation: 12.0%, 22.0%, 15.0%,
Strategies 12 1: sequential 9.0%;
Low months monotherapy starting 2vs. 4, p=0.05
plus 10- with MTX (15 mg/week)
Medium for ¥ vs. 2: stepped-up Discontinuation due to adverse events: NR
10-yr followup  combination therapy:
outcomes Mgé ttzirr: i?é,[;hen Serious adverse events: 33.0%, 28.0%,
' o ) 28.0%, 31.0%, p=0.76
vs. 3: combination with
tapered high-dose B
PRED (60 mg/d to 7.5 Specific adverse events: NR
mg/day) vs. 4:
combination MTX (25- 10 yrs
30 mg/week) with IFX (3 nq significant differences in serious adverse
mg/kg every 8 weeks, events (SAE per 100 pt yrs) 13.2, 10.9, 12.1,
per DAS, could be 13.4, p=0.47
titrated to 10 mg/kg) '
Combination TEAR, RCT 1. immediate MTX plus  Overall discontinuation: 42.4%, 34.8%, 39.5%.
and Therapy 201220159 N=755 ETN 34.9%
Strategies 2yrs vs. 2: immediate MTX
High plus SSZ plus HCQ Discontinuation due to adverse events: 1&2:
vs. 3: step-up MTX to 1.9%, 3&4: 1.3%
MTX + ETN
vs. 4: step-up MTX to Serious adverse events: 13.6%, 14.3%,
MTX + SSZ + HCQ 12.9%, 12.5%, p=0.94
Specific adverse events: NR
Combination GUEPARD RCT 1: ADA 40 mg every 2 Overall discontinuation: 15.2% vs. 9.4%
and Therapy 2009 N=65 weeks plus MTX;
Strategies lyr treatment adjusted Discontinuation due to adverse events: NR
Medium for every 3 months to
12-week achieve DAS28 <3.2 ] q _ . .
oUtcomes 2: MTX (max 20 mg/wk) Serious adverse events: 15.2% vs. 15.6%
Specific adverse events: NR
High for 52- P
week
outcomes
Combination OPERA RCT ADA (40 mg biweekly) + Overall discontinuation: 10.1% vs. 16.5%
and Therapy 2017160-163 N=180 MTX (7.5-20 mg/week)
Strategies 2 yrs vs. MTX Discontinuation due to adverse events: 2.2%
Medium vs. 1.1%

Serious adverse events: 4% vs. 11%

Specific adverse events:
Bronchitis: 1.1% vs. 1.1%
Leukopenia: 0% vs. 1.1%
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Study, Yr

Study
Drug Th_erapy Design
Comparison Risk of N Comparison (Dose) Results
Category Bias D .
Ratings uration
Combination Bili et al., Observati  1: TNFa inhibitors alone  Overall discontinuation: NR
and Therapy 20144 onal or in combination with
Strategies N=2,101 MTX _ Discontinuation due to adverse events: NR
High 10 yrs 2: MTX alone or in
combination with other .
nonbiologic DMARDs Serious adverse events: NR
3: Non-MTX, -
nonbiologic DMARDS Specific adverse events:
Incident coronary artery disease (adjusted
hazard ratio): 0.45 (CI, 0.21 to 0.96) vs. 0.54.
(Cl, 0.27 to 1.09) vs. reference group
Combination ERAN Observati  1: Initial SSZ Overall discontinuation: NR
and Therapy Inception onal 2: Initial MTX
Strategies Cohort, N=766 3: MTX + SSZ+ HCQ Discontinuation due to adverse events: NR
2013%7 2
yrs
. Serious adverse events: NR
High

Changed DMARD due to adverse drug
reaction: 59% vs. 23% vs. 2%

2 Included in network meta-analysis (NWMA)

b This study evaluates comparisons in both the High-Dose Corticosteroid and TNF Biologic vs. csDMARD monotherapy
categories.

¢ This study evaluates comparisons in both the csDMARD vs. TNF Biologic and TNF Biologic vs. csDMARD monotherapy
categories.

d These studies evaluate comparisons in both the csDMARD vs. Non-TNF Biologic and Non-TNF Biologic vs. csDMARD
monotherapy categories.

AAT = alanine aminotransferase; ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; ALT =
alanine transaminase; AP = alkaline phosphatase; AST = aspartate aminotransferase; csDMARD = conventional synthetic
disease-modifying antirheumatic drug CZP = certolizumab pegol; DAS = Disease Activity Score (based on 44 joints);DMARD =
disease modifying antirheumatic drug; ETN = etanercept; g = grams; GC = glucocorticoid; Gl = gastrointestinal; HCQ =
hydroxychloroquine; IFX = infliximab; kg = kilograms; LEF = leflunomide; methyl-PNL = methylprednisolone; 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; TNF = tumor necrosis factor; TOF = tofacitinib; ULN = upper limit of
normal; vs. = versus; wk = week.

In the detailed synthesis below, we report on these outcomes separately for RCTs and
observational studies. The evidence primarily includes RCTs. The results of our NWMA
(network diagrams and forest plots) are presented below in figures accompanying the results for
specific drug comparisons.

Because of the dearth of trials directly comparing interventions of interest, we employed
NWMA. For KQ 3, we conducted NWMA on the following outcomes: all discontinuations
(unintended for any reason such as an adverse event, side effect, lack of effectiveness or any
other reason to drop out of a study) (16 trials) and discontinuations due to adverse events. For
NWMA, we focused on a time period around 1 year (52 to 56 weeks) because data were more
comprehensive for this time period than for other ones. For other time points, data were
insufficient for NWMA, or the clinical heterogeneity across trials was too high to derive
meaningful estimates from NWMA. 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. We present results of NWMA
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for all discontinuations and discontinuations because of adverse events within each comparison

section below.
Figure 19 depicts the network diagram for both outcomes, and Table 11 lists the studies we used

in each NWMA. The network structure is mostly “star-shaped,” indicating a dearth of head-to-
head studies directly comparing interventions. Most effect estimates, therefore, were derived
from indirect comparisons relative to MTX rather than mixed treatment comparisons. Our
NWMA for all discontinuations and for discontinuations attributable to adverse events were
reported below. Confidence intervals for the NWMA for discontinuations and discontinuations
due to adverse events were wide and should be interpreted with caution.

Figure 19. Network diagram for network meta-analysis: All discontinuations and discontinuations
due to adverse events

Certolizumab+MTX

Etanercept
Adalimumab+MTX

<63,

Etanercept+MTX
Abatacept+MTX

7 Lriay .

N) leus
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Methylprednisolone+MTX
1 trial 2 trials (N=1,08

(N=29}
» Tocilizumab+MTX

4)

(N=1,082)

Tocilizumab
Sulfasalazine 2 trials (N=210)
2trials
(N=206)

Sulfasalazine+MTX

MTX = methotrexate; N = number of patients.
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Table 11. Studies included in KQ 3 network meta-analysis

Treatment Comparison Study Name Overall D/C? D/C due to AEs®

ABA + MTX vs. MTX AGREE, 2009,% 2011,1%% 1% X X
201581

ABA + MTX vs. ABA vs. MTX AVERT, 20157 X X

ADA + MTX vs. MTX PROWD, 2008, 20162 X X

CZP + MTX vs. MTX C-EARLY, 201738 % X X

CZP + MTX vs. MTX C-OPERA, 2016,'% 2017% X X

ETN vs. MTX Enbrel ERA, 2000, 2002, X X
2005,164 200611

ETN + MTX vs. MTX COMET, 2008,2 2009, X X
2010,108.109 2012;1%5 2014,1%6

IFX + MTX vs. MTX ASPIRE, 2004, 2006,7 X X
2009,16 2017157

IFX + MTX vs. Methyl-PNL +  Durez et al., 200718 X X

MTX vs. MTX

IFX + MTX vs. MTX Quinn et al., 20054

SSZ + MTX vs. SSZ vs. MTX Dougados et al., 1999;% X

Maillefert et al., 2003194

SSZ + MTX vs. SSZ vs. MTX Haagsma et al., 19973

TCZ + MTX vs. TCZ vs. MTX  FUNCTION, 2016,% 2017%

TCZ + MTX vs. TCZ vs. MTX  U-Act-Early, 2016% X

2 All data used in NWMA were measured at the 1-year followup time point.

ABA = abatacept; ACR50 = American College of Rheumatology 50% improvement; ADA = adalimumab; AE = adverse event;
AGREE = Abatacept trial to Gauge Remission and joint damage progression in methotrexate-naive patients with Early Erosive
rheumatoid arthritis; ASPIRE = Active-controlled Study of Patients receiving Infliximab for the treatment of Rheumatoid
arthritis of Early onset trial; AVERT = Assessing Very Early Rheumatoid arthritis Treatment trial; C-EARLY = trial whose
acronym not described; C-OPERA = Certolizumab-Optimal Prevention of joint damage for Early RA trial; COMET =
Combination of Methotrexate and Etanercept in Active Early Rheumatoid Arthritis trial; CZP = certolizumab pegol; D/C =
discontinuation; Enbrel ERA = Enbrel Early RA trial; ETN = etanercept; FUNCTION = trial whose acronym not described; IFX
= infliximab; KQ = Key Question; methyl-PNL = methylprednisolone; MTX = methotrexate; NA = not applicable; NWMA =
network meta-analysis; RA = rheumatoid arthritis; SSZ = sulfasalazine; TCZ = tocilizumab; U-Act-Early = Trial whose acronym
not described; vs. = versus.

Corticosteroids

Corticosteroids Versus csDMARDs

Five trials examined overall risk of harms, discontinuation, adherence, serious adverse events,
and specific adverse events (Table 10).3 78 93-95.98,99,138-140 Nany of the csDMARD
investigations involved a corticosteroid plus a csDMARD (majority with MTX) compared with
csDMARD monotherapy. Corticosteroids and csDMARDs did not differ significantly in serious
adverse events (moderate SOE) or discontinuations attributable to adverse events (low SOE).
Over 2 years, discontinuation rates in the combination corticosteroid plus csDMARD arm ranged
from 8.2 percent to 47.0 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
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less in the PRED plus MTX arm than in the MTX monotherapy arm (19.6% vs. 36.1%,
p=0.006).°* Additionally, elevated transaminases occurred less often in the PRED plus MTX
arm.®* 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.% %

High-Dose Corticosteroids

Two trials compared the combination of IFX plus MTX with high-dose methyl-PNL and
MTX.18% Qverall, the SOE was insufficient for discontinuations because of adverse events and
serious adverse events. The IDEA trial (N=112)% lasted for 26 weeks, and then patients were
converted to open-label treatment for an additional 50 weeks. The investigators reported no
appreciable differences in overall discontinuation and discontinuation attributable to adverse
events (5.5% vs. 1.8%, p=NR). However, reported serious adverse events were 36.4 percent in
the MTX plus IFX group and 15.8 percent in the high-dose methyl-PNL plus MTX group
(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). In the second smaller trial (N=44),'8 overall discontinuations were 6.7 percent for IFX
plus MTX and methyl-PNL plus MTX and numerically higher (14.3%) for MTX monotherapy
(p=NR). Only one person randomized to the IFX plus MTX group experienced a serious adverse
event (MTX-related pneumonia at week 30). Other side effects were equally distributed between
the groups (benign infection and mild hepatotoxicity).

Single-Arm Study: Corticosteroids Only

One single-arm observational cohort study (N=12,656) examined patients in the Swedish
Rheumatology Quality Register with incident RA, matched them to 10 population comparator
patients, and followed them over 12 years for lymphoma risk.”® After adjustment for age, sex,
and inflammatory activity during the first year of RA diagnosis, corticosteroid use was
associated with a reduced risk of lymphoma (RR, 0.5; 95% CI, 0.3 to 0.9).

csDMARDs
csDMARDs Versus csDMARDs

csDMARD Monotherapy Versus csDMARD Monotherapy

One trial?” compared MTX plus prednisolone (PNL) with SSZ plus PNL, and one
observational study?® compared MTX with SSZ. In both studies, overall discontinuation rates
and discontinuation rates attributable to adverse events were higher for SSZ than for MTX.
Overall, the SOE based on either study was insufficient for discontinuations because of adverse
events and serious adverse events. Our NWMA supported this finding with higher overall
discontinuations for SSZ compared with MTX (RR, 1.83; 95% CI, 1.06 to 3.16) (Figure 20).
However, differences in discontinuations due to adverse events were not significant (Figure 21).

In the observational study (N=1,102), the specific adverse events were mixed depending on
the drug group.?® 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).
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Figure 20. Forest plot for network meta-analysis of all discontinuations: csDMARD monotherapy
versus csDMARD monotherapy

RR (95% CI)

Sulfasalazine vs. MTX —a— 1.83 (1.06, 3.16)

More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; csDMARD = conventional synthetic DMARD; MTX = methotrexate; RR = relative risk; vs.
= versus.

Figure 21. Forest plot for network meta-analysis of discontinuations due to adverse events:
csDMARD monotherapy versus csDMARD monotherapy

RR (95% CI)

Sulfasalazine vs. MTX ——— 2.05 (0.96, 4.38)

More harms Meore harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; csDMARD = conventional synthetic DMARD; MTX = methotrexate; RR = relative risk; vs.
= versus.

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).% 2124195 Qverall 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).2*

In addition, one observational study (N=230) found higher rates of overall discontinuation in
the MTX plus SSZ group than in the MTX-only group (50.0% vs. 33.9%, p=0.013).2° However,
no significant differences occurred in discontinuations due to adverse events (insufficient SOE).

csDMARDs Versus Biologics

TNF Biologic: MTX Plus TNF Biologic Versus Monotherapy With Either MTX or
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
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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.X® After 2 years, the MTX plus ADA 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). Our NWMA examined ETN plus MTX versus ETN and found no significant
differences in all discontinuations (Figure 22) or discontinuations due to adverse events (Figure
23).

Figure 22. Forest plot for network meta-analysis of all discontinuations: TNF + MTX versus TNF
RR (95% CI)

Etanercept+MTX vs. Etanercept - 1.31(0.77, 2.23)

More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 23. Forest plot for network meta-analysis of discontinuations due to adverse events: TNF +
MTX versus TNF

RR (95% Cl)

Etanercept+MTX vs. Etanercept —— 1.61(0.78, 3.31)

More harms More harms
with second drug with first drug
0.01 01 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Non-TNF Biologic: MTX Plus Non-TNF Biologic Versus Monotherapy With Either
MTX or Non-TNF Biologic

One trial compared the combination of ABA plus MTX with either ABA or MTX
monotherapy: the AVERT study (N=351).” It found no significant differences in overall
discontinuation rates, discontinuation attributable to adverse events, or serious adverse events.

Two RCTs examined discontinuation rates for patients receiving combination therapy with
TCZ plus MTX and patients receiving either MTX or TCZ monotherapy: the FUNCTION 2-year
trial (N=1,162)*? ** and the U-Act-Early 2-year trial (N=317).2 Overall discontinuation rates
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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 (moderate SOE).

The NWMA similarly found no significant differences in overall discontinuations or
discontinuations attributable to adverse events for TCZ monotherapy compared with TCZ plus
MTX. Figure 24 presents findings for all discontinuations and Figure 25 for discontinuations
attributable to adverse events; in both cases, results are reported as RRs with 95% Cls. NWMA
also examined ABA plus MTX and found no significant differences in overall discontinuations
but fewer discontinuations due to adverse events for ABA plus MTX than ABA monotherapy
(RR, 0.34; 95% ClI, 0.18 to 0.64).

Figure 24. Forest plot for network meta-analysis of all discontinuations: Non-TNF + MTX versus
non-TNF

RR (95% ClI)

Abatacept+MTX vs. Abatacept - 0.66 (0.39, 1.11)
Tocilizumab+MTX vs. Tocilizumab —i 1.20 (0.88, 1.63)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 25. Forest plot for network meta-analysis of discontinuations due to adverse events: Non-
TNF + MTX versus non-TNF

RR (95% CI)

Abatacept+MTX vs. Abatacept b 0.34 (0.18, 0.64)
Tocilizumab+MTX vs. Tocilizumab Ha 1.24 (0.86, 1.79)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

csDMARDs versus tsDMARDs: MTX Plus tsDMARD Versus Either MTX or
tsDMARD

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.?° Overall discontinuation rates were 21.4
percent for the combination therapy group, 43.2 percent for TOF monotherapy, and 25.0 percent
for MTX monotherapy. 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%) (insufficient SOE).

Single-Arm Studies: csDMARDs Only

Four single-arm observational studies examined various approaches to using csDMARDs.
One involved a three-csDMARD regimen (MTX plus SSZ plus either HCQ or LEF);® another
study focused only on LEF,'% a third on MTX exposure or TNFi (i.e., TNF biologic exposure),’®
and a fourth only on MTX.”” SSZ was the most common drug removed from triple therapy
because of adverse events (49.0%) over 70 weeks,® followed by MTX (29.0%) and HCQ
(13.0%). A 15-year retrospective observational study examined exposure to RA drugs in the first
year (csDMARDs, corticosteroids, biologics) and subsequent lymphoma diagnosis and found no
increased lymphoma risk in patients exposed to MTX (RR, 0.9; 95% ClI, 0.8 to 1.0) in the first
year of diagnosis compared with RA patients.’® In a 1-year prospective study of LEF, overall
discontinuation was 11.1 percent.'® In a cohort of patients with early RA taking MTX, 50 percent
discontinued after 10.9 years (reasons for discontinuation not described).””
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Biologics
TNF Biologics

TNF Biologic Versus csDMARD Monotherapy

Neither serious adverse events nor discontinuations attributable to adverse events differed
significantly between the TNF biologics (ADA, CZP, ETN, IFX) in combination with MTX
versus MTX monotherapy (low SOE). In NWMA, TNF biologics (ADA, CZP, ETN, IFX) plus
MTX had lower overall discontinuations than the csDMARD SSZ (range of RR, 0.35 to 0.48
[95% CI, 0.18 to 0.89]); only IFX plus MTX had higher discontinuation resulting from adverse
events (RR, 3.03; 95% CI, 1.56 to 5.90) (Figure 26 and Figure 27, respectively).

Adalimumab. Five RCTs examined the combination of ADA plus MTX with MTX
monotherapy over 26 weeks to 2 years,!3 15 34 35,37, 103, 114-119,150-152 |y general, no significant
differences were observed for discontinuations due to adverse events or serious adverse events
(low SOE). In NWMA, there were no differences in overall discontinuations or discontinuations
due to adverse events (Figure 26 and Figure 27, respectively).

Figure 26. Forest plot for network meta-analysis of all discontinuations: TNF + MTX versus
csDMARD

RR (95% CI)

Adalimumab+MTX vs, MTX ! 0.66 (0.43, 1.00)
Certolizumab+MTX vs. MTX HH 0.64 (0.52, 0.78)
Etanercept+MTX vs. MTX HH 0.66 (0.47, 0.92)
Infliximab+MTX vs. MTX ! 0.88 (0.67,1.15)
Adalimumab+MTX vs. Sulfasalazine —-— 0.36 (0.18, 0.71)
Certolizumab+MTX vs. Sulfasalazine —-— 0.35 (0.19, 0.63)
Etanercept+MTX vs. Sulfasalazine —-— 0.36 (0.19, 0.68)
Infliximab+MTX vs. Sulfasalazine ——] 0.48 (0.26, 0.89)

More harms More harms

with second drug with first drug

0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 27. Forest plot for network meta-analysis of discontinuations due to adverse events: TNF +
MTX versus csDMARD

RR (95% ClI)
Adalimumab+MTX vs, MTX -] 0.97 (0.29, 3.22)
Certolizumab+MTX vs. MTX [ 1.08 (0.68, 1.73)
Etanercept+MTX vs. MTX - 0.81 (0.50, 1.29)
Infliximab+MTX vs. MTX —-— 3.03 (1.56, 5.90)
Adalimumab+MTX vs. Sulfasalazine —————— 0.48 (0.12, 1.96)
Certolizumab+MTX vs. Sulfasalazine ——-— 0.53(0.22, 1.29)
Etanercept+MTX vs. Sulfasalazine f——— 0.39 (0.16, 0.96)
Infliximab+MTX vs. Sulfasalazine ——— 1.48 (0.54, 4.06)

More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Certolizumab pegol. The C-OPERA trial (N=316) examined the combination of CZP plus
MTX.13 153 At 2 years, the overall discontinuation rate for CZP plus MTX was 53.5 percent vs.
63.7 percent for MTX monotherapy (p=NR). Discontinuations attributable to adverse events and
serious adverse events did not differ significantly between groups (low SOE). Similarly, the C-
EARLY trial (N=879)% * observed a lower discontinuation rate for CZP plus MTX over 1 year
(24.2% vs. 34.7%, p=NR) but no differences in discontinuations due to adverse events or
differences in serious adverse events between groups. In NWMA, there was lower overall
discontinuation for CZP plus MTX versus MTX monotherapy (RR, 0.64; 95% CI, 0.52 to 0.78)
but no significant differences in discontinuations due to adverse events (Figure 26 and Figure 27,
respectively).

Etanercept. Three trials compared ETN with MTX; one (N=542) compared combination
therapy ETN plus MTX with MTX monotherapy;!? 108 109. 154156 the two others (N=632 and
N=26) compared ETN with MTX monotherapy.* 110113 |n the two larger trials, overall
discontinuation rates were higher for the MTX-only group (12.7% vs. 10.2%*2 and 40.5% vs.
25.6%%); no significant differences in serious adverse events and discontinuations attributable to
serious adverse events were observed in all three trials (low SOE). In NWMA, ETN plus MTX
had a lower overall discontinuation rate than MTX monotherapy (RR, 0.66; 95% CI, 0.47 to
0.92) but no significant differences in discontinuation due to adverse events (Figure 26 and
Figure 27, respectively).
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Infliximab. Two trials assessed adverse events from combinations of IFX (3 mg/kg/8 weeks
or 6 mg/kg/8 weeks) plus MTX compared with MTX monotherapy.t’ 8 The ASPIRE trial
(N=1,049) 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) (low SOE). 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). Another smaller trial*® described lower overall
discontinuation rates for IFX plus MTX than MTX monotherapy (6.7% vs. 14.3%, p=NR), one
serious adverse event in the IFX plus MTX group (MTX related pneumonia), and similar side
effects (benign infections, mild hepatotoxicity), but the sample was much smaller (N=44). In
NWMA, there were no significant differences in overall discontinuation for IFX plus MTX, but
there were higher discontinuations due to adverse events than MTX (RR, 3.03; 95% CI, 1.56 to
5.90) (Figure 26 and Figure 27, respectively).

TNF Biologic Versus csDMARD Combination Therapy

Adalimumab. The IMPROVED trial was a 2-year multicenter randomized single-blind trial
(N=161) comparing ADA plus MTX with a combination of MTX, HCQ, and SSZ plus PRED in
MTX nonresponders.® 120 158 Serious adverse events did not differ significantly (insufficient
SOE). However, patients in the ADA plus MTX group experienced elevated liver enzymes at 4
percent and patients in the four-drug combination group at 8 percent (p=NR).

Infliximab. The SWEFOT trial was a multicenter randomized trial comparing MTX plus SSZ
plus HCQ with IFX plus MTX over 1 year in MTX non responders.1® 122-126 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).*® Overall, the SOE was low for discontinuations due to adverse events and serious
adverse events.

Single-Arm Studies: TNF Biologics only

A single-arm observational cohort study (N=12,656) in the Swedish Rheumatology Quality
Register examined patients with incident RA and subsequent diagnosis of lymphoma.’® After
adjustment for age, sex, and inflammatory activity during the first year of RA diagnosis, there
was no increased lymphoma risk in patients who took a TNF inhibitor compared with those who
did not take a TNF inhibitor (RR, 0.9; 95% CI, 0.9 to 1.9).

Non-TNF Biologics

Non-TNF Biologic Plus MTX Versus Either Non-TNF Biologic or MTX

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)3! 129131 and the AVERT study (N=351).” Both trials found no significant
differences in overall discontinuation rates, discontinuation attributable to adverse events, or
serious adverse events. In NWMA, the csDMARD ABA plus MTX had fewer overall
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discontinuations than SSZ (RR 0.47; 95% CI, 0.24 to 0.92) and discontinuations due to adverse
events (RR, 0.24; 95% CI, 0.09 to 0.61) (Figure 28 and Figure 29, respectively). There was no
difference in overall discontinuation between ABA plus MTX and MTX alone, though ABA plus
MTX had less discontinuation due to adverse events (RR, 0.49, 95% CI, 0.28 to 0.86).

Figure 28. Forest plot for network meta-analysis of all discontinuations: Non-TNF + MTX versus
csDMARD

RR (95% Cl)

Abatacept+MTX vs. MTX - 0.85 (0.57, 1.28)
Tocilizumab+MTX vs. MTX e 1.02 (0.77, 1.35)
Abatacept+MTX vs. Sulfasalazine —-— 0.47 (0.24, 0.92)
Tocilizumab+MTX vs. Sulfasalazine —— 0.56 (0.31, 1.02)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 29. Forest plot for network meta-analysis of discontinuations due to adverse events: Non-
TNF + MTX versus csDMARD

RR (95% Cl)

Abatacept+MTX vs. MTX —-— 0.49 (0.28, 0.86)
Tocilizumab+MTX vs. MTX —a— 2.09 (1.32, 3.29)
Abatacept+MTX vs. Sulfasalazine - 0.24 (0.09, 0.61)
Tocilizumab+MTX vs. Sulfasalazine - 1.02 (0.42, 2.47)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Rituximab. The 2-year IMAGE trial (N=755) randomized patients to RIT (1 g days 1 and 15)
plus MTX (7.5 mg-20 mg/week) combination therapy, RIT (500 mg days 1 and 15) plus MTX
(7.5 mg-20 mg/week) combination therapy, or MTX monotherapy.3 132133 Qverall
discontinuation rates were 29 percent in the MTX monotherapy group compared with 15 percent
in both RIT plus MTX combination therapy groups (p=NR). Discontinuation attributable to
adverse events and serious adverse events did not differ across the groups.

Tocilizumab. Two RCTs, previously described in the csDMARDSs versus non-TNF biologics
section, examined discontinuation rates for patients receiving combination therapy with TCZ
plus MTX and patients receiving either TCZ or MTX monotherapy: the FUNCTION 2-year trial
(N=1,162)%2 134 and the U-Act-Early 2-year trial (N=317).3 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 (moderate SOE).

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. Overall
discontinuations (18.8% vs. 17.7%, p=NR) and discontinuations attributable to adverse events
(1.4% vs. 1.3%, p=NR) did not differ between the two groups. The RIT group, however, had
higher rates of serious adverse events than the comparison group, primarily related to infections
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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.

In our NWMA of TNF versus non-TNF, ETN led to fewer overall discontinuations than
ABA (RR, 0.38; 95% CI, 0.20 to 0.74) and discontinuations due to adverse events (RR, 0.35;
95% CI, 0.17 to 0.71) (Figure 30 and Figure 31, respectively). There were also higher rates of
discontinuations due to adverse events with CZP plus MTX (RR, 2.21; 95% CI, 1.07 to 4.57) or
IFX plus MTX (RR, 6.18; 95% CI, 2.59 to 14.72) than ABA plus MTX. ETN alone also had
fewer overall discontinuations than TCZ (RR, 0.59; 95% ClI, 0.35 to 0.98) and discontinuations
due to adverse events (RR, 0.30; 95% CI, 0.14 to 0.63). There was less overall discontinuation
for CZP plus MTX than TCZ plus MTX (RR 0.63, 95% CI, 0.44 to 0.90) and less
discontinuation due to adverse events for ETN plus MTX than TCZ plus MTX (RR, 0.39; 95%
Cl,0.20 to 0.74).

Figure 30. Forest plot for network meta-analysis of all discontinuations: TNF versus non-TNF

RR (95% Cl)

Etanercept vs. Abatacept —a— 0.38 (0.20, 0.74)
Adalimumab+MTX vs. Abatacept+MTX —=-— 0.77 (0.43, 1.38)
Certolizumab+MTX vs. Abatacept+MTX - 0.75(0.47,1.18)
Etanercept+MTX vs. Abatacept+MTX - 0.77 (0.45, 1.31)
Infliximab+MTX vs. Abatacept+MTX o 1.03 (0.63, 1.69)
Etanercept vs. Tocilizumab = 0.59 (0.35, 0.98)
Adalimumab+MTX vs. Tocilizumab+MTX i 0.64 (0.39, 1.07)

Certolizumab+MTX vs. Tocilizumab+MTX 0.63 (0.44, 0.90)

-
Etanercept+MTX vs. Tocilizumab+MTX ] 0.64 (0.42, 1.00)
Infliximab+MTX vs. Tocilizumab+MTX (o 0.86 (0.58, 1.28)

More harms More harms
with second drug with first drug

0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 31. Forest plot for network meta-analysis of discontinuations due to adverse events: TNF
versus non-TNF

RR (95% CI)
Etanercept vs. Abatacept —-—] 0.35(0.17, 0.71)
Adalimumab+MTX vs. Abatacept+MTX ———— 1.98 (0.53, 7.43)
Certolizumab+MTX vs. Abatacept+MTX - 2.21(1.07, 4.57)
Etanercept+MTX vs. Abatacept+MTX - 1.64 (0.79, 3.40)
Infliximab+MTX vs. Abatacept+MTX —-— 6.18 (2.59, 14.72)
Etanercept vs. Tocilizumab f—-— 0.30(0.14, 0.63)
Adalimumab+MTX vs. Tocilizumab+MTX ———— 0.47 (0.13, 1.68)
Certolizumab+MTX vs. Tocilizumab+MTX —-—] 0.52 (0.27, 1.00)
Etanercept+MTX vs. Tocilizumab+MTX —-— 0.39(0.20, 0.74)
Infliximab+MTX vs. Tocilizumab+MTX —_ — 1.45 (0.65, 3.25)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

TNF Versus TNF

No direct evidence was available for TNF versus TNF. The SOE for all indirect estimates
was low (downgrading for indirectness and imprecision in all cases). In NWMA, there were no
differences detected in overall discontinuations. IFX plus MTX led to higher rates of overall
discontinuations due to adverse events than both CZP plus MTX (RR, 2.80; 95% ClI, 1.24 to
6.31) and ETN plus MTX (RR, 3.76; 95% CI, 1.66 to 8.51) (Figure 32 and Figure 33,
respectively). Other comparisons shown below did not have significant differences.
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Figure 32. Forest plot for network meta-analysis of all discontinuations: TNF versus TNF

Certolizumab+MTX vs. Adalimumab+MTX

Etanercept+MTX vs. Adalimumab+MTX

Infliximab+MTX vs. Adalimumab+MTX

Etanercept+MTX vs. Certolizumab+MTX

Infliximab+MTX vs. Certolizumab+MTX

Infliximab+MTX vs. Etanercept+MTX

0.01

More harms
with second drug

0.1

t

1

———

More harms
with first drug

1

RR (95% CI)

0.97 (0.61, 1.54)

1.00 (0.59, 1.70)

1.34 (0.81, 2.20)

1.03 (0.69, 1.52)

1.38 (0.98, 1.93)

1.34 (0.87, 2.06)

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.
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Figure 33. Forest plot for network meta-analysis of discontinuations due to adverse events: TNF
versus TNF

RR (95% CI)

Certolizumab+MTX vs. Adalimumab+MTX | mem 1.11 (0.31, 4.02)
Etanercept+MTX vs. Adalimumab+MTX ———| 0.83 (0.23, 2.99)
Infliximab+MTX vs. Adalimumab+MTX ———| 3.11 (0.79, 12.25)
Etanercept+MTX vs. Certolizumab+MTX - 0.74 (0.38, 1.44)
Infliximab+MTX vs. Certolizumab+MTX — 2.80 (1.24, 6.31)
Infliximab+MTX vs. Etanercept+MTX ——— 3.76 (1.66, 8.51)

More harms More harms

with second drug with first drug

0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Non-TNF Versus Non-TNF

No direct evidence was available for non-TNF versus non-TNF. The SOE for all indirect
estimates was low (downgrading for indirectness and imprecision in all cases). In NWMA, there
were no differences detected in overall discontinuations between TCZ and ABA or TCZ and
ABA with MTX (Figure 34 and Figure 35, respectively). Discontinuations due to adverse events
were only higher for TCZ plus MTX than ABA plus MTX (RR, 4.25; 95% ClI, 2.07 to 8.72)
(Figure 35).
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Figure 34. Forest plot for network meta-analysis of all discontinuations: Non-TNF versus non-TNF
RR (95% CI)

Tocilizumab vs. Abatacept B 0.66 (0.36, 1.19)
Tocilizumab+MTX vs. Abatacept+MTX — — 1.20 (0.73, 1.97)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

Figure 35. Forest plot for network meta-analysis of discontinuations due to adverse events: Non-
TNF versus non-TNF

RR (95% CI)

Tocilizumab vs. Abatacept = 1.16 (0.58, 2.31)
Tocilizumab+MTX vs. Abatacept+MTX - 4.25 (2.07, 8.72)
More harms More harms
with second drug with first drug
0.01 0.1 1 10

95% CI = 95% confidence interval; MTX = methotrexate; RR = relative risk; TNF = tumor necrosis factor; vs. = versus.

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)
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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.”® In general,
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. At 10 years, there were also no significant adverse events across groups (events per 100
patient/years: 13.2, 10.9, 12.1, 13.4, p=0.47).

The GUEPARD study® randomized MTX-naive patients to 3 months of ADA plus MTX
or MTX monotherapy. In patients who at 3 months did not respond to an initial strategy,
investigators examined whether disease activity—driven treatment with TNF inhibitors was
equally effective in controlling clinical symptoms and structural damage in both groups. Overall
discontinuations trended higher for the ADA plus MTX initial strategy (15.2% vs. 9.4%, p=NR),
but there were no significant differences in serious adverse events between groups. We rated this
study high ROB after 12 weeks because of the risk of contamination bias given that patients
could be switched to difference dosing and treatment regimens when low disease activity was
achieved at 12 weeks and beyond.

The two year OPERA study?®: 169163 of 180 early RA patients in Danish hospital-based
clinics using a treat to target protocol found numerically lower overall discontinuations (10.1%
vs 16.5%, p=NR) and lower serious adverse events (n= 4 vs. n=11, p=NR) in the ADA plus
MTX strategy than the MTX plus placebo group.

The TEAR trial (N=755) randomized patients to four treatment arms:%% 1 (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
ROB because overall discontinuation rates were high (up to 42%); the therapy groups did not
differ, however, on this measure. In addition, adverse events did not differ significantly across
the groups.

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

e For most comparisons of interest, we did not find any eligible evidence on differences in
benefits and harms among subpopulations.

e The available evidence is limited to post hoc analyses without statistical subgroup
analyses. It provides no reliable information on differences among subpopulations.

e Evidence was insufficient to 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 (ADA or IFX).
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e Evidence was insufficient to draw any conclusions about serious adverse events as
defined by FDA between older and younger patients who were taking MTX or the TNF
biologic ETN.

Detailed Synthesis

Corticosteroids
We found no eligible evidence on subgroups of interest.

csDMARDs
We found no eligible evidence on subgroups of interest.

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,* ETN monotherapy,*!! and IFX plus
MT X% 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.® In multivariate regression
analyses, low disease activity at baseline was statistically 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 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.!*! 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
(ACRS50, 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)
(insufficient 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.1% 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

In post hoc subgroup analyses of the SWEFOT study, investigators determined the impact of
obesity on treatment effects.'®® The SWEFOT study compared triple therapy of synthetic
DMARDs (MTX + SSZ + HZQ) with a combination therapy of IFX plus MTX. Post hoc
subgroup analyses stratified patients into those with a body mass index (BMI) greater than 30, a
BMI between 25 and 29.9, and those with normal weight and a BMI of less than 25. Among all
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patients, normal-weight patients achieved higher rates of EULAR good-response at 24 months
than obese patients (66% vs. 38%; OR, 3.2; 95% ClI, 1.4 to 7.3). Likewise, normal-weight
patients had higher rates of remission (52% vs. 15%; OR, 6.0; 95 Cl%, 1.6 to 22.6) than obese
patients. The study did not determine the effect of obesity on the comparative benefits and harms
of these treatment regimens.
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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);* 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) biosimilars. The drug
classes and constituent drugs and their abbreviations/acronyms can be found in Table 1.

A total of 41 randomized controlled trials (RCTs) and 8 observational studies comprised the
evidence base of this updated review. Table 12 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. Studies (n=2) or study outcomes rated high risk of bias were excluded
from analyses and used only in sensitivity analyses for the network meta-analysis. Given that
there were sparse data available about subgroups (KQ4), we present this information after the
table. SOE grades reflect the level of certainty about conclusions drawn from findings; they are
high, moderate, low, or insufficient. Detailed assessment of the SOE for KQ outcomes can be
found in Appendix E.

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 and serious
adverse events. The study population included patients with moderate to high disease activity.

Table 12. Summary of findings about benefits and harms of treatments for early rheumatoid
arthritis with strength of evidence grades

Key Comparisons

Efficacy
Strength of Evidence (in Bold)

Harms
Strength of Evidence (in Bold)

Corticosteroids:

Corticosteroid +
csDMARD vs.
csDMARDs

Remission significantly higher in corticosteroid plus
MTX combination therapy than MTX alone

Low: downgraded because open label design; high
attrition; and not enough events to meet optimal
information size

Disease activity and radiographic progression
Insufficient: both outcomes downgraded because
open label design; high attrition; direction of effect
varies; and large Cls cross appreciable benefits or
harms

Functional capacity

Insufficient: downgraded because open label
design; high attrition; direction of effect varies; and
large Cls cross appreciable benefits or harms

No significant differences in serious
adverse events

Moderate: downgraded because
open label design; high attrition; and
large Cls cross appreciable benefits
or harms

No significant differences in
discontinuation attributable to
adverse effects

Low: downgraded because open
label design; high attrition; and large
Cls cross appreciable benefits or
harms
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Key Comparisons

Efficacy
Strength of Evidence

Harms
Strength of Evidence

Corticosteroids:

High-dose
corticosteroid (=250
mg) + MTX vs. IFX

ACR response, radiographic progression, or
remission

Insufficient: all outcomes downgraded because
open label design; high attrition; and large Cls
cross appreciable benefits or harms

Functional capacity

Insufficient: downgraded because open label
design, and not enough events to meet optimal
information size

Discontinuation attributable to
adverse effects

Insufficient: downgraded because
open label design; high attrition; and
large Cls cross appreciable benefits
or harms

Serious adverse events in methyl-
PNL + MTX vs. IFX + MTX
Insufficient: downgraded because
open label design; high attrition; and
large Cls cross appreciable benefits
or harms

Corticosteroids:

High-dose
corticosteroid (=250
mg) + MTX vs. MTX

ACR response, remission, or functional capacity
Insufficient: downgraded because not enough
events to meet optimal information size, and large
Cls cross appreciable benefits or harms

Discontinuation attributable to
adverse effects

Insufficient: downgraded because
not enough events to meet optimal
information size, and large Cls
cross appreciable benefits or harms

Serious adverse events in methyl-
PNL + MTX vs. MTX

Insufficient: downgraded because
not enough events to meet optimal
information size, and large Cls
cross appreciable benefits or harms

csDMARDs:

csDMARDs vs.
csDMARDs

Disease activity in PNL + SSZ vs. PNL + MTX
Insufficient (based on RCTs): downgraded
because high attrition; large baseline differences
between groups; large Cls cross appreciable
benefits or harms; and not enough events to meet
optimal information size

Disease activity in SSZ vs. MTX

Insufficient (based on observational evidence):
downgraded because high attrition; large Cls cross
appreciable benefits or harms; and not enough
events to meet optimal information size

Radiographic progression in PNL + SSZ vs. PNL +
MTX

Insufficient: downgraded because high attrition;
large baseline differences between groups; large
Cls cross appreciable benefits or harms; and not
enough events to meet optimal information size

Remission in PNL + SSZ vs. PNL + MTX
Insufficient: downgraded because high attrition;
direction of effect varies; large Cls cross
appreciable benefits or harms; and not enough
events to meet optimal information size

Discontinuation attributable to
adverse effects in PNL + SSZ vs.
PNL + MTX

Insufficient: downgraded because
high attrition; direction of effect
varies; large Cls cross appreciable
benefits or harms; and not enough
events to meet optimal information
size

Discontinuation attributable to
adverse effects in SSZ vs. MTX
Insufficient (based on
observational evidence):
downgraded because high risk of
confounding by indication; large Cls
cross appreciable benefits or harms;
and not enough events to meet
optimal information size
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Key Comparisons

Efficacy
Strength of Evidence

Harms
Strength of Evidence

Functional capacity in PNL + SSZ vs. PNL + MTX
Insufficient: downgraded because high attrition;
large baseline differences between groups; and not
enough events to meet optimal information size

Functional capacity in SSZ vs. MTX

Insufficient (based on observational evidence):
downgraded because high risk of confounding by
indication

csDMARDs: No significant differences in response or remission  No significant differences in
in MTX + SSZ vs. MTX discontinuation attributable to
csDMARD Low (based on RCTs): downgraded because adverse effects in MTX + SSZ vs.
Combination open label design; high attrition; large Cls cross MTX
Therapy vs. appreciable benefits or harms; and not enough Low (based on RCTs):
csDMARD events to meet optimal information size Downgraded because open label
Monotherapy design; high attrition; and
Insufficient (based on observational evidence): ~ 'MPrecision
Downgraded because high attrition; large Cls cross
appreciable benefits or harms; and not enough Insufficient (based on
events to meet optimal information size observational evidence):
Downgraded because high risk of
No significant differences in functional capacity for sglecthn bla}s for treatment .
MTX + SSZ vs. MTX at 1 year or 5 years, or for discontinuation and confounding by
comparisons of PNL + MTX + SSZ + HCQ vs. MTX |nd|cat|0r); anq not engugh.events to
or SSZ meet optimal information size
Low: downgraded because open label design;
high attrition; and large Cls cross appreciable No significant differences in serious
benefits or harms adverse events in MTX + SSZ vs.
MTX
Radiographic progression for csDMARD Low: Doyvngraded .becaugg open
combination therapy vs. csDMARD monotherapy label design, and high attrition
Insufficient: downgraded because open label
design; high attrition; and large Cls cross
appreciable benefits or harms
csDMARDs: ACR response and remission significantly higher, No significant differences in

csDMARDs vs. TNF
Biologics

ADA + MTX vs. ADA
or ADA vs. MTX

radiographic progression less, and functional
capacity significantly improved with ADA + MTX vs.
ADA or with ADA vs. MTX

Moderate: downgraded because high attrition

discontinuation because adverse
events or serious adverse events for
ADA + MTX vs. ADA or for ADA vs.
MTX

Moderate: downgraded because
high attrition

csDMARDSs:

csDMARDSs vs. Non-
TNF Biologics

ABA + MTX vs. ABA
or ABA vs. MTX

No significant differences in ACR response or
remission for ABA + MTX vs. ABA or for ABA vs.
MTX

Low: both outcomes downgraded because high
attrition

No significant differences in functional capacity for
ABA + MTX vs. ABA or for ABA vs. MTX

Low: downgraded because high attrition

No significant differences in
discontinuation attributable to
adverse effects or serious adverse
events for ABA + MTX vs. ABA or
for ABA vs. MTX

Low: both outcomes downgraded
because high attrition
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Key Comparisons

Efficacy
Strength of Evidence

Harms
Strength of Evidence

csDMARDSs:

csDMARDSs vs. Non-
TNF Biologics

TCZ + MTX vs. TCZ
or TCZ vs. MTX

Remission significantly higher for TCZ + MTX vs.
TCZ and TCZ vs. MTX

Low: downgraded because large Cls cross
appreciable benefits or harms

Functional capacity for TCZ + MTX vs. TCZ and
TCZ vs. MTX

Insufficient: downgraded because direction of
effect varies, and large Cls cross appreciable
benefits or harms

Disease activity for TCZ + MTX vs. TCZ and TCZ
vs. MTX

Insufficient: downgraded because direction of
effect varies, and large Cls cross appreciable
benefits or harms

No significant differences in
discontinuation attributable to
adverse effects or serious adverse
events for TCZ + MTX vs. TCZ or
for TCZ vs. MTX

Moderate: both outcomes
downgraded because medium level
of study limitations

csDMARDs: ACR response, disease activity, remission, and Discontinuation attributable to
radiographic progression for TOF + MTX vs. MTX adverse effects or serious adverse
csDMARD vs. or TOF events for TOF + MTX vs. MTX or
tsDMARD Insufficient: all outcomes downgraded because TOF
high attrition; large Cls cross appreciable benefits Insufficient: both outcomes
or harms; and not enough events to meet optimal downgraded because high attrition;
information size large Cls cross appreciable benefits
or harms; and not enough events to
Functional capacity for TOF + MTX vs. MTX or meet optimal information size
TOF
Insufficient: downgraded because large Cls cross
appreciable benefits or harms, and not enough
events to meet optimal information size
Biologics Functional capacity significantly improved for ADA No significant differences in
+ MTX vs. MTX discontinuation because adverse
TNF Biologics: TNF ~ Moderate: downgraded because high attrition events for ADA + MTX vs. MTX
Biologic vs. Low: downgraded because high
csDMARD ACR response significantly higher with ADA + MTx  attrition; direction of effect varies;
Monotherapy vs. MTX and Ie}rge Cls cross appreciable
Low: downgraded because high attrition, and large benefits or harms
ADA + MTX vs. Cls cross appreciable benefits or harms
MTX No significant differences in serious

Remission significantly higher with ADA + MTX vs.
MTX

Low: both outcomes downgraded because high
attrition, and large Cls cross appreciable benefits
or harms

Radiographic progression less with ADA + MTX vs.
MTX

Low: downgraded because high attrition, and large
Cls cross appreciable benefits or harms

adverse events for ADA + MTX vs.
MTX

Low: both outcomes downgraded
because high attrition; direction of
effect varies; and large Cls cross
appreciable benefits or harms
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. Efficac Harms
Key Comparisons icacy

Strength of Evidence Strength of Evidence
Biologics ACR response significantly higher and No significant differences in
radiographic progression less for CZP + MTX vs. discontinuation because adverse
TNF Biologics: TNF MTX effects or serious adverse events
Biologic vs. Low: both outcomes downgraded because high Low: downgraded because high
csDMARD attrition; large Cls; and not enough events to meet  attrition; large Cls; and not enough
Monotherapy optimal information size events to meet optimal information
size

CZP + MTX vs. MTX Remission significantly higher and functional
capacity improved for CZP + MTX vs. MTX
Low: both outcomes downgraded because high
attrition; large Cls; and not enough events to meet
optimal information size

Biologics ACR response significantly higher and radiographic  No significant differences in
progression less for ETN + MTX and ETN vs. MTX  discontinuation because adverse
TNF Biologics: TNF ~ Moderate: both outcomes downgraded because effects or serious adverse events
Biologic vs. csDMARD Mmedium level of study limitations Low: both outcomes downgraded
Monotherapy because medium level of study

limitations, and not enough events to

Remission rates significantly higher for ETN + MTX ; . - .
meet optimal information size

ETN + MTX or ETN  and ETN vs. MTX

vs. MTX Low: downgraded because medium level of study
limitations, and not enough events to meet optimal
information size

Functional capacity mixed for ETN + MTX and ETN
vs. MTX

Low: downgraded because direction of effect varies,
and large Cls

Biologics Remission rates significantly higher and functional No significant differences in

capacity greater for IFX + MTX vs. MTX discontinuation attributable to adverse
TNF Biologics: TNF ~ Low: both outcomes downgraded because medium ~ effects or serious adverse events
Biologic vs. csDMARD level of study limitations Low: both outcomes downgraded
Monotherapy t.)egau.se medium level of study

Disease activity and radiographic progression for IFx limitations
IFX + MTX vs. MTX ~ + MTXvs. MTX

Insufficient: both outcomes downgraded because

not enough events to meet optimal information size;

direction of effect varies; and large Cls cross

appreciable benefits or harms
Biologics Disease activity, radiographic progression, or Serious adverse events

remission for ADA + MTX vs. MTX + PRED + HCQ + |nsufficient: downgraded because
TNF Biologics: TNF ~ SSZ high attrition; not enough events to
Biologic vs. csDMARD [nsufficient: all outcomes downgraded because high meet optimal information size; and
Combination Therapy attrition; not enough events to meet optimal large Cls cross appreciable benefits or
(e.g., triple therapy) information size; and large Cls cross appreciable harms

benefits or harms

ADA + MTX vs. MTX + ] ]
PRED + HCQ + SSz  Functional capacity for ADA + MTX vs. MTX + PRED

+ HCQ + SSzZ
Insufficient: downgraded because high attrition, and
not enough events to meet optimal information size
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Key Comparisons

Efficacy
Strength of Evidence

Harms
Strength of Evidence

Biologics

TNF Biologics: TNF
Biologic vs. csDMARD
Combination Therapy
(e.qg., triple therapy)

IFX + MTX vs. MTX +
SSZ + HCQ

ACR response significantly higher for IFX + MTX vs.

MTX + SSZ + HCQ

Low: downgraded because medium level of study

limitations

No significant differences in
discontinuation attributable to either
adverse effects or serious adverse
events

Low: both outcomes downgraded

because medium level of study
limitations

Biologics

TNF Biologics: TNF
Biologic vs. csDMARD
Combination Therapy
(triple therapy)

IFX + MTX + SSZ +
HCQ + PRED vs. MTX
+SSZ + HCQ + PRED

No significant differences in ACR response,
radiographic progression, or remission for IFX + MTX
+SSZ + HCQ + PRED vs. MTX + SSZ + HCQ +

PRED

Low: all outcomes downgraded because large Cls
cross appreciable benefits or harms, and not enough

events to meet optimal information size

No significant differences in functional capacity for
IFX + MTX + SSZ + HCQ + PRED vs. MTX + SSZ +

HCQ + PRED

Low: downgraded because not enough events to

meet optimal information size

No significant differences in
discontinuation attributable to adverse
effects or serious adverse events

Low: both outcomes downgraded
because large Cls cross appreciable
benefits or harms, and not enough
events to meet optimal information
size

Biologics

Non-TNF Biologics:
Non-TNF Biologic vs.
csDMARD
Monotherapy

ABA + MTX vs. MTX

Disease activity significantly improved and remission

rates higher for ABA + MTX vs. MTX

Moderate: both outcomes downgraded because high
attrition, and large baseline differences between

groups

Radiographic progression significantly less for ABA +

MTX vs. MTX

Low: downgraded because high attrition

Functional capacity mixed for ABA + MTX vs. MTX
Low: downgraded because high attrition; direction of
effect varies; large Cls cross appreciable benefits or
harms, and not enough events to meet optimal

information size

No significant differences in
discontinuation attributable to adverse
effects or serious adverse events
Low: both outcomes downgraded
because high attrition
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Key Comparisons

Efficacy

Strength of Evidence

Harms
Strength of Evidence

Biologics

Non-TNF Biologics:

Non-TNF Biologic vs.

csDMARD
Monotherapy

RIT + MTX vs. MTX

Disease activity significantly improved and

No significant differences in discontinuation

radiographic progression less for RIT + MTX attributable to adverse effects or serious

vs. MTX

Moderate: both outcomes downgraded
because not enough events to meet optimal

information size

Remission rates significantly higher for RIT

+ MTX vs. MTX

Moderate: downgraded because not

enough events to meet optimal information

size

Functional capacity significantly improved
for RIT + MTX vs. MTX

Moderate: downgraded because single-
study body of evidence

adverse events

Moderate: both outcomes downgraded
because not enough events to meet optimal
information size

Biologics

Non-TNF Biologics:

Non-TNF Biologic vs.

csDMARD
Monotherapy

TCZ + MTX vs. MTX

Radiographic progression less for TCZ +

MTX vs. MTX

Moderate: downgraded because large

baseline differences between groups

Remission significantly higher for TCZ +

MTX vs. MTX

Low: downgraded because medium level of
study limitations, and large confidence
intervals cross appreciable benefits or

harms

Disease activity and functional capacity for

TCZ + MTX vs. MTX

Insufficient: both outcomes downgraded
because direction of effect varies, and large
Cls cross appreciable benefits or harms

No significant differences in discontinuation
attributable to adverse effects or serious
adverse events

Moderate: both outcomes downgraded
because medium level of study limitations

Biologics: TNF vs.
Non-TNF Biologics

Functional capacity significantly improved
for RIT vs. ADA or ETN

Low: downgraded because no ITT analysis,
and high risk of selection bias for treatment

discontinuation and confounding by

indication

Disease activity or remission for RIT vs.

ADA or ETN

Insufficient: both outcomes downgraded
because no ITT analysis; large Cls cross
appreciable benefits or harms; and not
enough events to meet optimal information

size

Discontinuation attributable to adverse effects
or serious adverse events

Insufficient: both outcomes downgraded
because no ITT analysis; large Cls cross
appreciable benefits or harms; and not enough
events to meet optimal information size
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Key Comparisons

Efficacy Harms
Strength of Evidence Strength of Evidence

Combination

Strateqgies:

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 significantly more improved No significant differences in serious adverse
for strategy 3 (combination therapy with high events
dose tapered PRED) and strategy 4 Low: downgraded because large Cls cross

(Combination therapy with ”:X) than with appreciab|e benefits or harms
either strategy 1 (sequential monotherapy)

or 2 (step-up therapy) in short term (1 year),
but no significant differences in long term (4
or 10 years)

Moderate: downgraded because large Cls
cross appreciable benefits or harms

No significant differences in long term
radiographic progression (10 years)
Moderate: downgraded because large Cls
cross appreciable benefits or harms

No significant differences in long term
remission (4 or 10 years)

Moderate: downgraded because large Cls
cross appreciable benefits or harms

No significant differences in long term
functional capacity (2, 5, or 10 years)

Low: downgraded because not enough
events to meet optimal information size, and
large Cls cross appreciable benefits or

harms
Combination Disease activity, remission, radiographic Discontinuation attributable to adverse effects
Strateqgies: progression, or functional capacity for or serious adverse events
1: Immediate MTX + immediate combination therapy (MTX + Insufficient: both outcomes downgraded
ETN ETN) vs. step-up triple therapy (MTX + SSZ pecause high attrition; no ITT analysis; and
V. +HCQ) large Cls cross appreciable benefits or harms
2: Immediate MTX + Insufficieljt: all o.u.tcomes downgrad.ed
SSZ + HCQ because high attrition; no ITT analysis; and
Vs large Cls cross appreciable benefits or

3: Step-up MTX to
combo MTX + ETN
VS.

4: Step-up MTX to
combo MTX + SSZ +
HCQ

harms

124



Key Comparisons Efficacy Harms

Strength of Evidence Strength of Evidence
Combination Disease activity, remission, or radiographic Discontinuation attributable to adverse effects
Strategies: progression for ADA + MTX adjusted based or serious adverse events
ADA + MTX adjusted 0N DAS vs. MTX Insufficient: both outcomes downgraded
based on DAS vs. Insufficient: all outcomes downgraded because high attrition, and large Cls cross
MTX because high attrition, and large Cls cross appreciable benefits or harms

appreciable benefits or harms

Functional capacity for ADA + MTX adjusted
based on DAS vs. MTX

Insufficient: downgraded because high

attrition, and large Cls cross appreciable

benefits or harms
ABA = abatacept; ACR = American College of Rheumatology; ADA = adalimumab; CI = confidence interval; csDMARD =
conventional synthetic DMARD; CZP = certolizumab pegol; DAS = Disease Activity Score; DMARD = disease-modifying
antirheumatic drug; ETN = etanercept; HCQ = hydroxychloroquine; IFX = infliximab; ITT = intent-to-treat; MTX =
methotrexate; obs = observational; 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
corticosteroids, csDMARDs, tsDMARDs, 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 because they did not fit the inclusion criteria.

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 for MTX naive patients with moderate to severe disease; results were mixed, however, for
radiographic progression, health-related quality of life (HRQOL), and functional capacity. There
were no significant differences in serious adverse events and discontinuations attributable to
adverse events between these two treatment regimens. 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
combination therapy with monotherapy found no differences in disease activity, functional
capacity, serious adverse events, or discontinuations attributable to adverse events.

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]), but not non-TNF biologics
(abatacept [ABA] or tocilizumab [TCZ]), in combination with MTX have higher ACR50
treatment response than biologic monotherapy. The results of comparative NWMA for overall
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discontinuation and discontinuation attributed to adverse events had confidence intervals that
were too wide to support firm conclusions.

The evidence comparing TNF biologics (ADA, certolizumab pegol [CZP], ETN, or IFX)
plus MTX with MTX monotherapy generally 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 non-
TNF biologics (ABA, rituximab [RIT], or TCZ) in combination with MTX. Head-to-head
evidence for biologics is limited to one trial,® 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 study’®-%! 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., 10 years), radiographic progression,
remission, and functional capacity 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.

Findings in Relationship to What Is Already Known

We conducted a systematic review and NWMA to update the 2012 review of the comparative
effectiveness of drug therapies for RA;! in this report we focused solely on early RA in adults
(within 1 year of diagnosis). All of the early RA studies included patients with moderate to high
disease activity. In a clinical setting, patients with early RA may present with varying levels of
severity. Also, the studies did not consistently parse out which patients had tried one or more
therapies and which ones were treatment naive.

Our results go further than treatment recommendations for early RA from the ACR and the
European League against Rheumatism (EULAR) 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.*> > The BeST and FIN-RACo trials used a treat-to-target approach, and their
results support the ACR and EULAR recommendations in this respect.?

The ACR guidelines recommend csDMARD monotherapy (MTX preferred) instead of
double or triple csDMARD therapy in patients who have never taken a csDMARD.*? 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 DMARDSs). 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 difference between the results of our findings
and the ACR guidelines may be due to a few reasons. First, 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 and prior history with MTX could vary. Additionally, this
report assessed comparative effectiveness based on current available evidence and included
secondary longer time points when available. Clinical practice guidelines use systematic reviews
as evidence and if evidence is not enough they may consider other resources. The ACR based
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their recommendations on a consideration of the balance of relative benefits and harms of the
treatment options as well as expert opinion 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 indicate that certain
patients will do well 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). Additionally,
patients must balance the potentially higher efficacy of multiple drugs with the burden and
potential for increased risk.

The EULAR task force advocates starting with csDMARD: as first-line therapy in the
absence of poor prognostic factors (e.g., high disease activity, early joint damage, autoantibody
positivity) in early RA.** 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
DMARD:s as similarly effective and safe after csDMARD monotherapy failure. Our findings
harmonize with EULAR’s guidelines recommending combination therapy with a biologic as
first-line therapy for patients with poor prognostic factors. 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,12-15 17:32-34,37. 41 However, we had no
available studies that specifically examined the effect of therapies in patients with early RA and
less severe disease activity to patients with early RA plus poor prognostic factors.

Applicability

Although we derived our evidence 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 versus
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.?® A second
observational study of MTX versus SSZ reported similar reasons for discontinuation.?®
Discontinuation rates from clinical trials were generally lower than 20 percent. The higher
discontinuation rates in observational studies may reflect real-world settings as compared with
the tighter adherence in a controlled clinical trial. 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 49 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 64 years. Study durations ranged from 6 months to
15 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
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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 data were sparse for any comparative differences in serious infections and
malignancies in this early RA population. 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.? 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.!®® 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.** 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.}’® Achieving remission
earlier in the disease trajectory is important to achieving goals such as reduction of joint damage
and disability.* 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.1"2 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.}”

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 lack of access to specialty care, especially in rural areas.*®

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.}’* Several circumstances prompted this
practice: patient preference not to adjust therapy, insufficient time to assess response to recently
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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.*®

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.*’ 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 DMARDSs in patients with newly
diagnosed RA.1" 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.*® For this review, we defined populations with early RA as having a
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. It is possible that patients described
in this way may have longer disease (symptoms).

Additional evidence on treatment comparisons might be gained by expanding the definition
to 2 years. However, requiring a diagnosed disease duration of 1 year or less is in line with
current clinical practice. In reviewing our literature, we identified but excluded 7 studies
(reported in 10 articles) of adults with a duration of RA between 1 and 2 years from diagnosis.
On brief review of the 7 studies, findings did not differ from the current report.

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 tsSDMARD 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
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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. A star network indicates a dearth of
head-to-head studies directly comparing interventions. Most effect estimates, therefore, were
derived from indirect comparisons rather than mixed treatment comparisons. 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) 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.
Registry data have the potential to include real-world populations with data on long-term effects
and follow-up. 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. Per FDA
guidance, efficacy outcomes for the biosimilars are based on extrapolation from studies in
several indications and may not be specifically studied in RA, either early or late. Four’ 1829 41
of 39 studies reporting radiographic outcomes described MRI findings. This is an evolving
technology.

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. Additionally, patient-centered research is needed with appropriate use of
patient-reported outcomes and other patient-generated health data so that results are truly
reflective of patient preferences and desires.

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 15 years.
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Abbreviations and Acronyms

Abbreviation or Acronym

Meaning

ABAZ

abatacept

ACR American College of Rheumatology (20/50/70 = 20%/50%/70% improvement)

ADAP adalimumab

AE(s) adverse event(s) (S = serious)

AGREE Abatacept trial to Gauge Remission and joint damage progression in methotrexate-
naive patients with Early Erosive rheumatoid arthritis

AHRQ Agency for Healthcare Research and Quality

ALT alanine transaminase

ASPIRE Active-controlled Study of Patients receiving Infliximab for the treatment of
Rheumatoid arthritis of Early onset trial

AST aspartate aminotransferase

AVERT Assessing Very Early Rheumatoid arthritis Treatment trial

Avg average

BARFOT Better Anti Rheumatic FarmacOTherapy trial

BeSt Dutch acronym for Behandel-Strategieen, “treatment strategies” trial

biwkly biweekly

BMI body mass index

BRAF-MDQ Bristol Rheumatoid Arthritis Fatigue — Multidimensional Questionnaire

C-OPERA Certolizumab-Optimal Prevention of joint damage for Early RA trial

CAMERA-II Computer Assisted Management in Early Rheumatoid Arthritis trial-I1

CARDERA Combination Anti-Rheumatic Drugs in Early Rheumatoid Arthritis trial

CareRA Care for Early RA trial

CCP cyclic citrullinated peptide

COBRA Dutch acronym for Combinatietherapie Bij Reumatoide Artritis trial

combo combination therapy

COMET Combination of Methotrexate and Etanercept in Active Early Rheumatoid Arthritis
trial

CQ Contextual Question

CRP C-reactive protein

CS corticosteroid(s)

csDMARD conventional synthetic DMARD

CzZP" certolizumab pegol

D day(s)

d/c discontinuation

DAS Disease Activity Score (based on 44 joints)

DAS28 Disease Activity Score in 28 joints (*"-ESR = using ESR; “"-CRP = using CRP)

DAS28-4 ESR Disease Activity Score in 28 joints with 4 variables including ESR

DMARD disease modifying antirheumatic drug

Enbrel ERA Enbrel Early RA trial

EPC Evidence-based Practice Center

ESR erythrocyte sedimentation rate

ETNP etanercept

EULAR European League against Rheumatism

EQ-5D or EuroQoL European Quality of Life Questionnaire-5 Dimensions

EuroQOL VAS European Quality of Life Visual Analogue Scale

FDA U.S. Food and Drug Administration

FIN-RACo Finnish Rheumatoid Arthritis Combination Therapy trial

FUNCTION trial whose acronym not described

Gl,2... group 1, 2...

g/day grams per day

GC glucocorticoid

Gl gastrointestinal

GOLP golimumab

GUEPARD French acronym for Guerir la PolyArthrite Rhumatoide Debutante [cure early RA]

trial
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Abbreviation or Acronym Meaning

HAQ Health Assessment Questionnaire

HAQ-DI Disability Index of the Heath Assessment Questionnaire (HAQ)

HCQ®¢ hydroxychloroquine

HIT HARD High Induction Therapy with Anti-Rheumatic Drugs trial

HOPEFUL 1 Human anti-TNF monoclonal antibody Outcome study for the Persistent EFficacy
Under alLlocation to treatment strategies in early RA

HR hazard ratio

HRQOL health related quality of life

i.m. intramuscular

IDEA Infliximab as Induction Therapy in Early Rheumatoid Arthritis trial

IFXP infliximab

IMAGE International study in Methotrexate-Naive Patients Investigating Rituximab’s
Efficacy

IMPROVED Induction therapy with Methotrexate and Prednisone in Rheumatoid or Very Early
arthritic Disease trial

IQR interquartile range

ITT intention to treat

[\ intravenous

Kg kilograms

KQ Key Question

LEF® leflunomide

Max maximum

Methyl-PNLY methylprednisolone

mg milligrams

MHC major histocompatibility complex

mos months

MRI magnetic resonance imaging

mTSS Modified Sharp/van der Heijde Method for Scoring Radiographs score

MTX¢ methotrexate

N number

NA not applicable

NEO-RACo New Finnish RA Combination Therapy trial

NOR-DMARD Norwegian Antirheumatic Drug Register

NR not reported

nRCT nonrandomized controlled trial

NS not significant

NWMA network meta-analysis(es)

OPERA OPtimized treatment algorithm in Early RA

OPTIMA Optimal Protocol for Treatment Initiation with Methotrexate and Adalimumab trial

OR odds ratio

ORBIT Optimal Management of patients with rheumatoid arthritis who Require Biologic
Therapy trial

PCORI Patient-Centered Outcomes Research Institute

PICOTS population, intervention/exposure, comparator, outcomes, time frames, country and
clinical settings, and study design

PNLd prednisolone

PRED¢ prednisone

PREMIER trial whose acronym not described

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PRO patient-reported outcome

PROSPERO International Prospective Register of Systematic Reviews

PROWD PRevention of Work Disability trial

pt-years patient-years

QOL quality of life

RCT randomized controlled trial

RA rheumatoid arthritis

RCT randomized controlled trial
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Abbreviation or Acronym Meaning

RF rheumatoid factor

RIT?2 rituximab

ROB Risk of bias

RR risk ratio

SAR? sarilumab

SD standard deviation

SE standard error

SF-12 Short Form Survey (MCS = Mental Component Score; PCS = Physical Component
Score)

SF-36 Short Form 36 Health Survey (MCS = Mental Component Score; PCS = Physical
Component Score)

SHS Sharp/van der Heijde Method for Scoring Radiographs

SIR standardized incidence ratio

SMD standardized mean difference

SOE strength of evidence

SR systematic review

SSz°¢ sulfasalazine

SWEFOT Swedish Pharmacotherapy Study

B tuberculosis

TCZ? tocilizumab

TEAR Treatment of Early Aggressive Rheumatoid Arthritis Trial

TNF tumor necrosis factor

TOF® tofacitinib

tREACH treatment in the Rotterdam Early Arthritis Cohort trial

tsDMARD targeted synthetic DMARD

TSU tight step-up

U-Act-Early trial whose acronym not described

ULN upper limit of normal

URTI upper respiratory tract infection

UTI urinary tract infection

VAS visual analogue scale

VS. versus

WPS-RA Work Productivity Survey - Rheumatoid Arthritis

yrs years

95% CI 95% confidence interval

2 Non-TNF Biologics
b TNF Biologics

¢ csDMARDs

d Corticosteroids

¢ tsDMARDs
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Appendix A. Search Strings

PubMed: April 11, 2017 Original Searches

Results: 1778 imported after removing duplicates

The original search retrieved an original total of 1934 records, and after initial removal of 149
duplicates, 1785 records were left. Further deduplication of seven records left 1778 records for
literature review.

Iltems
Search Query found
#1 Search "arthritis, rheumatoid"[MeSH Terms] OR "rheumatoid arthritis"[All Fields] 130439
#2 Search ("Adrenal Cortex Hormones"[MeSH] OR corticosteroid*) 312282
#3 Search (Methylprednisolone OR prednisone OR prednisolone) 106322
#4 Search (Hydroxychloroguine OR Leflunomide OR Methotrexate OR Sulfasalazine) 56751
#5 Search (Adalimumab OR “certolizumab pegol” OR etanercept OR golimumab OR infliximab 39136
OR Abatacept OR tocilizumab OR rituximab OR Tofacitinib OR Sarilumab OR Baricitinib OR
Sirukumab)
#6 Search (amjevita OR Inflectra OR Erelzi) 32
#7 Search (#2 OR #3 OR #4 OR #5 OR #6) 464392
#8 Search (#1 AND #7) 23197
#9 Search (letter[pt] OR newspaper article[pt] OR editorial[pt] OR comment[pt]) 1557410
#10 Search (#8 NOT #9) 21103
#11 Search (#8 NOT #9) Filters: English 16989
#12 Search (#8 NOT #9) Filters: Humans; English 14387
#13 Search (#8 NOT #9) Filters: Humans; English; Adult: 19+ years 9107
#14 Search "Randomized Controlled Trial"[Publication Type] OR "Single-Blind Method"[MeSH] 581377
OR "Double-Blind Method"[MeSH] OR "Random Allocation"[MeSH] OR
((randomized][title/abstract] OR randomised[title/abstract]) AND controlled]title/abstract] AND
trial[title/abstract])
#15 Search ("review"[Publication Type] AND "systematic"[tiab]) OR "systematic review"[All 201594
Fields] OR ("review literature as topic"[MeSH] AND "systematic"[tiab]) OR "meta-
analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "meta-
analysis"[All Fields]
#16 Search ("Case-Control Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Epidemiologic 2247844
Studies"[MeSH] OR "Cross-Sectional Studies"[MeSH] OR "Organizational Case
Studies"[MeSH] OR "Cross-Over Studies"[MeSH] OR "Follow-Up Studies"[MeSH] OR
"Seroepidemiologic Studies"[MeSH] OR "Evaluation Studies"[Publication Type] OR
“observational study” OR “observational studies”)
#17 Search (#13 AND #14) 1303
#18 Search (#13 AND #15) 106
#19 Search (#13 AND #16) 2867
#20 Search (#13 AND #14) Filters: Publication date from 2010/07/01 529
#21 Search (#13 AND #15) Filters: Publication date from 2010/07/01 65
#22 Search (#13 AND #16) Filters: Publication date from 2010/07/01 1340
#23 Search (#20 OR #21 OR #22) Filters: Publication date from 2010/07/01 1785
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PubMed: October 5, 2017 Update Searches

Results: 124 imported after removing duplicates

The update search retrieved an original total of 205 records, and after the removal of 81
duplicates, 124 records were left for literature review.

Items

Search Query found

#1 Search "arthritis, rheumatoid"[MeSH Terms] OR "rheumatoid arthritis"[All Fields] 132907

#2 Search (("Adrenal Cortex Hormones"[MeSH] OR corticosteroid*)) 317011

#3 Search ((Methylprednisolone OR prednisone OR prednisolone)) 107804

#4 Search ((Hydroxychloroquine OR Leflunomide OR Methotrexate OR Sulfasalazine)) 57816

#5 Search ((Adalimumab OR “certolizumab pegol” OR etanercept OR golimumab OR 40963
infliximab OR Abatacept OR tocilizumab OR rituximab OR Tofacitinib OR Sarilumab))

#6 Search ((amjevita OR Inflectra OR Erelzi)) 37

#7 Search (#2 OR #3 OR #4 OR #5 OR #6) 472306

#8 Search (#1 AND #7) 23796

#9 Search (letter[pt] OR newspaper article[pt] OR editorial[pt] OR comment[pt]) 1589852

#10 Search (#8 NOT #9) 21674

#11 Search (#8 NOT #9) Filters: English 17534

#12 Search (#8 NOT #9) Filters: Humans; English 14911

#13 Search (#8 NOT #9) Filters: Humans; English; Adult: 19+ years 9490

#14 Search ("Randomized Controlled Trial"[Publication Type] OR "Single-Blind 599082
Method"[MeSH] OR "Double-Blind Method"[MeSH] OR "Random Allocation"[MeSH] OR
((randomized][title/abstract] OR randomised[titie/abstract]) AND controlled|titie/abstract]

AND trial[title/abstract]))

#15 Search (("review"[Publication Type] AND "systematic"[tiab]) OR "systematic review"[All 215879
Fields] OR ("review literature as topic"[MeSH] AND "systematic"[tiab]) OR "meta-
analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "meta-
analysis"[All Fields])

#16 Search ("Case-Control Studies"[MeSH] OR "Cohort Studies"[MeSH] OR "Epidemiologic 2332747
Studies"[MeSH] OR "Cross-Sectional Studies"[MeSH] OR "Organizational Case
Studies"[MeSH] OR "Cross-Over Studies"[MeSH] OR "Follow-Up Studies"[MeSH] OR
"Seroepidemiologic Studies"[MeSH] OR "Evaluation Studies"[Publication Type] OR
“observational study” OR “observational studies”)

#17 Search (#13 AND #14) 1393

#18 Search (#13 AND #15) 116

#19 Search (#13 AND #16) 3040

#20 Search (#13 AND #14) Filters: Publication date from 2016/10/01 to 2017/12/31 74

#21 Search (#13 AND #15) Filters: Publication date from 2016/10/01 to 2017/12/31 10

#22 Search (#13 AND #16) Filters: Publication date from 2016/10/01 to 2017/12/31 138 (121

imported)
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Embase: April 11-12, 2017 Original Searches

Results: 1171 imported after removing duplicates

The original search retrieved an original total of 1413 records, and after initial removal of 101
duplicates, 1312 records were left. Further removal of another 141 duplicates left 1171 records
for literature review.

Search Query Results

#1 ‘rheumatoid arthritis'/exp OR 'rheumatoid arthritis’ 196,665

#2 ‘adrenal cortex hormones' OR corticosteroid* 282,225

#3 methylprednisolone OR prednisone OR prednisolone 320,723

#4 hydroxychloroquine OR leflunomide OR methotrexate OR sulfasalazine 173,827

#5 adalimumab OR ‘certolizumab pegol' OR etanercept OR golimumab OR infliximab OR 115,006
abatacept OR tocilizumab OR rituximab OR tofacitinib OR sarilumab OR Baricitinib OR
sirukumab

#6 amjevita OR inflectra OR erelzi 168

#7 #2 OR #3 OR #4 OR #5 OR #6 703,322

#8 #1 AND #7 56,311

#9 #8 AND (‘editorial'/it OR 'letter'/it) 4,240

#10 #8 NOT #9 52,071

#11 #10 AND ([adult)/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly]/lim OR 17,805
[young adult]/lim)

#12 #10 AND ([adult)/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly])/lim OR 15,753
[young adult}/lim) AND [humans]/lim AND [english]/lim

#13 'randomized controlled trial'/exp OR 'single blind procedure'/exp OR 'double blind 540,522
procedure'’/exp OR 'random allocation'/exp

#14 'systematic review'/exp OR 'systematic review (topic)/exp OR 'meta-analysis'/exp OR 236,374
‘'meta analysis (topic)'/exp OR 'meta analysis'/exp

#15 ‘case control study'/exp OR ‘cohort analysis'/exp OR 'epidemiological study' OR ‘cross- 3,034,615

sectional study'/exp OR 'organizational case study' OR 'crossover procedure'/exp OR
'seroepidemiologic study' OR 'epidemiology'/exp OR 'multicenter study'/exp OR
'multicenter study (topic)'/exp OR 'evaluation research'/exp

#16 #12 AND #13 1,426
#17 #12 AND #14 139
#18 #12 AND #15 4,073
#19 #16 AND [2010-2017]/py 692
#20 #17 AND [2010-2017]/py 113
#21 #18 AND [2010-2017]/py 2,799
#22 #19 AND [medline]/lim 456
#23 #20 AND [medline]/lim 45
#24 #21 AND [medline]/lim 1,659
#25 #19 NOT #22 236
#26 #20 NOT #23 68
#27 #21 NOT #24 1,140
#28 #25 OR #26 OR #27 1,312
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Embase: October 5, 2017 Update Searches

Results: 280 imported after removing duplicates

The update search retrieved an original total of 356 records, and after initial removal of 21
duplicates, 335 records were left. Further removal of another 55 duplicates left 280 records for
literature review.

Search Query Results
#1 ‘rheumatoid arthritis'/exp OR 'rheumatoid arthritis’ 201,832
#2 ‘adrenal cortex hormones' OR corticosteroid* 290,037
#3 methylprednisolone OR prednisone OR prednisolone 329,261
#4 hydroxychloroquine OR leflunomide OR methotrexate OR sulfasalazine 178,657
#5 adalimumab OR ‘certolizumab pegol' OR etanercept OR golimumab OR infliximab OR 121,123
abatacept OR tocilizumab OR rituximab OR tofacitinib OR sarilumab
#6 amjevita OR inflectra OR erelzi 215
#7 #2 OR #3 OR #4 OR #5 OR #6 724,071
#8 #1 AND #7 58,100
#9 #8 AND (‘editorial'/it OR 'letter'/it) 4,339
#10 #8 NOT #9 53,761
#11 #10 AND ([adult)/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly]/lim OR 18,752
[young adult]/lim)
#12 #10 AND ([adult)/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly])/lim OR 16,684
[young adult}/lim) AND [humans]/lim AND [english]/lim
#13 'randomized controlled trial'/exp OR 'single blind procedure'/exp OR 'double blind 571,238
procedure'’/exp OR 'random allocation'/exp
#14 'systematic review'/exp OR 'systematic review (topic)/exp OR 'meta-analysis'/exp OR 257,410
'meta analysis (topic)'/exp OR 'meta analysis'/exp
#15 ‘case control study'/exp OR ‘cohort analysis'/exp OR 'epidemiological study' OR ‘cross- 3,192,637
sectional study'/exp OR ‘'organizational case study' OR ‘crossover procedure'/exp OR
'seroepidemiologic study' OR 'epidemiology'/exp OR 'multicenter study'/exp OR
'multicenter study (topic)'/exp OR 'evaluation research'/exp
#16 #12 AND #13 1,501
#17 #12 AND #14 149
#18 #12 AND #15 4,459
#19 #16 AND 2017:py 94
#20 #17 AND 2017:py 11
#21 #18 AND 2017:py 464
#22 #19 AND [medline]/lim 38
#23 #20 AND [medline]/lim 0
#24 #21 AND [medline]/lim 148
#25 #19 NOT #22 56 (27
imported)
#26 #20 NOT #23 11 (11
imported)
#27 #21 NOT #24 316 (297
imported)




Cochrane Library: April 12, 2017 Original Searches

Results: 563 imported after removing duplicates

The original search retrieved an original total of 1067 records, and after initial removal of 3
duplicates, 1064 records were left. Further removal of another 501 duplicates left 563 records for
literature review.

ID Search Hits
#1 [mh "arthritis, rheumatoid"] or "rheumatoid arthritis" 9745
#2 [mh "Adrenal Cortex Hormones"] or corticosteroid 20270
#3 Methylprednisolone or prednisone or prednisolone 14571
#4 Hydroxychloroquine or Leflunomide or Methotrexate or Sulfasalazine 8664
#5 Adalimumab or “certolizumab pegol" or etanercept or golimumab or infliximab or Abatacept 6633
or tocilizumab or rituximab or Tofacitinib or Sarilumab or Baricitinib or Sirukumab
#6 amijevita or Inflectra or Erelzi 8
#7 #2 or #3 or #4 or #5 or #6 41459
#8 #1 and #7 4125
#9 "randomized controlled trial":pt or "randomized controlled trial as topic":pt or "single-blind 420356

method":pt or "double-blind method":pt or "random allocation":pt

#10 (review and systematic) or "systematic review" or ("review literature as topic" and systematic) 63119
or "meta-analysis"

#11 [mh "Cohort Studies"] or [mh "Epidemiologic Studies"] or [mh "Follow-up Studies"] or 148804
"prospective cohort" or [mh "prospective studies"] or (prospective* and cohort and (study or
studies))
#12  #8 and #9 Publication Year from 2010 to 2017 700
#13  #8 and #10 Publication Year from 2010 to 2017 320
#14  #8 and #11 Publication Year from 2010 to 2017 261
#15  #12 or#13 or #14 1067
(1064
imported)




Cochrane Library: October 5, 2017 Update Searches

Results: 21 imported after removing duplicates

The update search retrieved an original total of 79 records, and after initial removal of one
duplicate, 78 records were left. Further removal of another 57 duplicates left 21 records for
literature review.

ID Search Hits

#1 [mh "arthritis, rheumatoid"] or "rheumatoid arthritis" 10184

#2 [mh "Adrenal Cortex Hormones"] or corticosteroid 21528

#3 Methylprednisolone or prednisone or prednisolone 15642

#4 Hydroxychloroquine or Leflunomide or Methotrexate or Sulfasalazine 9289

#5 Adalimumab or “certolizumab pegol" or etanercept or golimumab or infliximab or Abatacept 7486
or tocilizumab or rituximab or Tofacitinib or Sarilumab

#6 amijevita or Inflectra or Erelzi 11

#7 #2 or #3 or #4 or #5 or #6 44450

#8 #1 and #7 4347

#9 "randomized controlled trial":pt or "randomized controlled trial as topic":pt or "single-blind 430710
method":pt or "double-blind method":pt or "random allocation":pt

#10 (review and systematic) or "systematic review" or ("review literature as topic" and systematic) 64699
or "meta-analysis"

#11 [mh "Cohort Studies"] or [mh "Epidemiologic Studies"] or [mh "Follow-up Studies"] or 154533
"prospective cohort" or [mh "prospective studies"] or (prospective* and cohort and (study or
studies))

#12  #8 and #9 Publication Year from 2017 45

#13 #8 and #10 Publication Year from 2017 25

#14 #8 and #11 Publication Year from 2017 25

#15  #12 or #13 or #14 79 (78

imported)




International Pharmaceutical Abstracts: April 12, 2017
Original Searches

Results: 82 imported after removing duplicates

The original search retrieved an original total of 184 records, and after initial removal of 40
duplicates, 144 records were left. Further removal of another 62 duplicates left 82 records for
literature review.

# Query Limiters/Expanders Last Run Via Results
S1 "rheumatoid arthritis" Search modes - Interface - EBSCOhost Research 4,779
Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S2 "Adrenal Cortex Search modes - Interface - EBSCOhost Research 6,906
Hormones" OR Boolean/Phrase Databases
corticosteroid Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S3 Methylprednisolone OR Search modes - Interface - EBSCOhost Research 6,715
prednisone OR Boolean/Phrase Databases
prednisolone Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S4 Hydroxychloroquine OR Search modes - Interface - EBSCOhost Research 5,371
Leflunomide OR Boolean/Phrase Databases
Methotrexate OR Search Screen - Advanced Search
Sulfasalazine Database - International
Pharmaceutical Abstracts
S5 Adalimumab OR Search modes - Interface - EBSCOhost Research 4,730
“certolizumab pegol” OR Boolean/Phrase Databases
etanercept OR golimumab Search Screen - Advanced Search
OR infliximab OR Database - International
Abatacept OR tocilizumab Pharmaceutical Abstracts
OR rituximab OR
Tofacitinib OR Sarilumab
OR Baricitinib OR
Sirukumab
S6 amjevita OR Inflectra OR Search modes - Interface - EBSCOhost Research 2
Erelzi Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S7 S2 OR S3 OR S4 OR S5 Search modes - Interface - EBSCOhost Research 20,004
OR S6 Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S8 S1 AND S7 Search modes - Interface - EBSCOhost Research 2,493

Boolean/Phrase

Databases

Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts




# Query Limiters/Expanders Last Run Via Results
S9 S1 AND S7 Limiters - Published Interface - EBSCOhost Research 899
Date: 20100101- Databases
20161231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S10 S1 AND S7 Limiters - Published Interface - EBSCOhost Research 878
Date: 20100101- Databases
20161231 Search Screen - Advanced Search
Narrow by Language: - Database - International
english Pharmaceutical Abstracts
Search modes -
Boolean/Phrase
S11 (("Randomized Controlled  Limiters - Published Interface - EBSCOhost Research 4,755
Trial" OR "Single-Blind Date: 20100101- Databases
Method"OR "Double-Blind 20161231 Search Screen - Advanced Search
Method" OR "Random Search modes - Database - International
Allocation" OR Boolean/Phrase Pharmaceutical Abstracts
((randomized OR
randomised) AND
controlled AND trial))
S12 ("review" AND Limiters - Published Interface - EBSCOhost Research 3,143
"systematic”) OR Date: 20100101- Databases
"systematic review" OR 20161231 Search Screen - Advanced Search
"meta-analysis” Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S13 "Case-Control Studies” Limiters - Published Interface - EBSCOhost Research 1,628
OR "Cohort Studies" OR Date: 20100101- Databases
"Epidemiologic Studies" 20161231 Search Screen - Advanced Search
OR "Cross-Sectional Search modes - Database - International
Studies" OR Boolean/Phrase Pharmaceutical Abstracts
"Organizational Case
Studies" OR "Cross-Over
Studies" OR "Follow-Up
Studies" OR
"Seroepidemiologic
Studies" OR "Evaluation
Studies" OR
“observational study” OR
“observational studies”
S14 S10 AND S11 Limiters - Published Interface - EBSCOhost Research 85
Date: 20100101- Databases
20161231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S15 S10 AND S12 Limiters - Published Interface - EBSCOhost Research 64
Date: 20100101- Databases
20161231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S16 S10 AND S13 Limiters - Published Interface - EBSCOhost Research 35
Date: 20100101- Databases
20161231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S17 S14 OR S15 OR S16 Search modes - Interface - EBSCOhost Research 144

Boolean/Phrase

Databases

Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts




International Pharmaceutical Abstracts: October 5, 2017

Update Searches

Results: 0 imported after removing duplicates
The update search retrieved an original total of 11 records, and after the removal of all 11 as

duplicates, no records were left for literature review.

# Query Limiters/Expanders Last Run Via Results
S1 "rheumatoid arthritis" Search modes - Interface - EBSCOhost Research 4,867
Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S2 "Adrenal Cortex Search modes - Interface - EBSCOhost Research 6,984
Hormones" OR Boolean/Phrase Databases
corticosteroid Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S3 Methylprednisolone OR Search modes - Interface - EBSCOhost Research 6,788
prednisone OR Boolean/Phrase Databases
prednisolone Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S4 Hydroxychloroquine OR Search modes - Interface - EBSCOhost Research 5,459
Leflunomide OR Boolean/Phrase Databases
Methotrexate OR Search Screen - Advanced Search
Sulfasalazine Database - International
Pharmaceutical Abstracts
S5 Adalimumab OR Search modes - Interface - EBSCOhost Research 4,841
“certolizumab pegol” OR Boolean/Phrase Databases
etanercept OR golimumab Search Screen - Advanced Search
OR infliximab OR Database - International
Abatacept OR tocilizumab Pharmaceutical Abstracts
OR rituximab OR
Tofacitinib OR Sarilumab
S6 amjevita OR Inflectra OR Search modes - Interface - EBSCOhost Research 4
Erelzi Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S7 S2 OR S3 OR S4 OR S5 Search modes - Interface - EBSCOhost Research 20,287
OR S6 Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S8 S1 AND S7 Search modes - Interface - EBSCOhost Research 2,536
Boolean/Phrase Databases
Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts
S9 S1 AND S7 Narrow by Language: - Interface - EBSCOhost Research 2,427

english
Search modes -
Boolean/Phrase

Databases

Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts




# Query Limiters/Expanders Last Run Via Results
S10 S1 AND S7 Limiters - Published Interface - EBSCOhost Research 36
Date: 20170101- Databases
20171231 Search Screen - Advanced Search
Narrow by Language: - Database - International
english Pharmaceutical Abstracts
Search modes -
Boolean/Phrase
S11 (("Randomized Controlled  Limiters - Published Interface - EBSCOhost Research 202
Trial" OR "Single-Blind Date: 20170101- Databases
Method"OR "Double-Blind 20171231 Search Screen - Advanced Search
Method" OR "Random Search modes - Database - International
Allocation" OR Boolean/Phrase Pharmaceutical Abstracts
((randomized OR
randomised) AND
controlled AND trial))
S12 ("review" AND Limiters - Published Interface - EBSCOhost Research 225
"systematic”) OR Date: 20170101- Databases
"systematic review" OR 20171231 Search Screen - Advanced Search
"meta-analysis Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S13 "Case-Control Studies” Limiters - Published Interface - EBSCOhost Research 98
OR "Cohort Studies" OR Date: 20170101- Databases
"Epidemiologic Studies" 20171231 Search Screen - Advanced Search
OR "Cross-Sectional Search modes - Database - International
Studies" OR Boolean/Phrase Pharmaceutical Abstracts
"Organizational Case
Studies" OR "Cross-Over
Studies" OR "Follow-Up
Studies" OR
"Seroepidemiologic
Studies" OR "Evaluation
Studies" OR
“observational study” OR
“observational studies”
S14 S10 AND S11 Limiters - Published Interface - EBSCOhost Research 7
Date: 20170101- Databases
20171231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S15 S10 AND S12 Limiters - Published Interface - EBSCOhost Research 2
Date: 20170101- Databases
20171231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S16 S10 AND S13 Limiters - Published Interface - EBSCOhost Research 2
Date: 20170101- Databases
20171231 Search Screen - Advanced Search
Search modes - Database - International
Boolean/Phrase Pharmaceutical Abstracts
S17 S14 OR S15 OR S16 Limiters - Published Interface - EBSCOhost Research 11

Date: 20170101-
20171231

Search modes -
Boolean/Phrase

Databases

Search Screen - Advanced Search
Database - International
Pharmaceutical Abstracts

A-10



ClinicalTrials.gov:
April 12, 2017 Original and October 10, 2017 Updated
Searches (Combined)

Results: 154

Completed Studies | Studies With Results | Rheumatoid Arthritis | "Adrenal Cortex Hormones™
OR corticosteroid OR Methylprednisolone OR prednisone OR prednisolone OR
Hydroxychloroquine OR Leflunomide OR Methotrexate OR Sulfasalazine OR Adalimumab OR
“certolizumab pegol” OR etanercept OR golimumab OR infliximab OR Abatacept OR
tocilizumab OR rituximab OR Tofacitinib OR Sarilumab OR amjevita OR Inflectra OR Erelzi |
Adult, Senior | First posted from 07/01/2010 to 10/05/2017

World Health Organization International Clinical Trials
Reqistry Platform (WHO ICTRP):

April 12, 2017 Original Searches and October 10, 2017
Updated Searches (Combined)

Two searches, because of character limit:

For both:

Recruitment status: ALL

Date of registration between: July 1, 2010 and October 5, 2017

First search:
Results: 897 records for 394 trials; 394 (all) imported

Condition: Rheumatoid arthritis

Intervention: Adrenal Cortex Hormones OR corticosteroid OR Methylprednisolone OR
prednisone OR prednisolone OR Hydroxychloroquine OR Leflunomide OR Methotrexate OR
Sulfasalazine OR Adalimumab OR certolizumab pegol

Second search:

Results: 1205 records for 496 trials; 359 imported (137 duplicates)

Condition: Rheumatoid arthritis

etanercept OR golimumab OR infliximab OR Abatacept OR tocilizumab OR rituximab OR
Tofacitinib OR Sarilumab OR Baricitinib OR Sirukumab OR amjevita OR Inflectra OR Erelzi

New York Academy of Medicine Grey Literature Report:

April 12, 2017 Original Searches and October 5, 2017 Update
Searches (Combined)

“rheumatoid arthritis”
Results: 5

A-11



Appendix B. Excluded Articles

X1 - Ineligible publication type

X2 — Population ages <19 yrs old

X3 —>50% patients have RA >2 yrs duration or non-RA diagnosis
X4 — Ineligible or no drug(s)

X5 — Ineligible or no comparator(s)

X6 — Ineligible or no outcome(s)

X7 - Ineligible treatment duration (<3 months of treatment)

X8 — Ineligible setting

X9 — Ineligible study design

X10 - Non-English language

X11 - Study protocol or abstract-only record (otherwise eligible)
X12 — Eligible except early RA up to 2 yrs

X13 - Excluded primary or companion article, to be cited in review
X14 — Irretrievable

X15 - Duplicate

X16 — Placebo-controlled study not usable in NWMA

Allaart C, Lems W, Huizinga T. The BeSt 6. Gualtierotti R, Casella F. Is it safe to

way of withdrawing biologic agents. Clin withdraw etanercept in established

Exp Rheumatol; 2014. p. S14-8. Exclusion rheumatoid arthritis after low disease

Code: X1. activity achievement? Intern Emerg Med;
Askling J, Smith M. Anti-TNF therapy did 2014. p. 223-4. Bxclusion Code: X1,

not increase short- or medium-term risk for 7. Henness S, Yang LP. Modified-Release
cancer in patients with rheumatoid arthritis. Prednisone: in Patients with Rheumatoid
Ann Intern Med. 2010;152(10):JC5-13. Arthritis. p. 2067. Exclusion Code: X1.
Exclusion Code: X1. 8. Hetland ML. Modern treatment strategies in
Brown G, Wang E, Leon A, et al. Tumor rheumatoid arthritis. Dan Med Bull. 2011
necrosis factor-alpha inhibitor-induced Nov;58(11):B4320. PMID: 22047935.
psoriasis: Systematic review of clinical Exclusion Code: X1.
22:}?;:;;:5:0&?23;%‘?; 2?2'2%2 dand 9. _Jacobs J, Bijlsma J Laar _J: Qlucocorticoid_s
Dermatol. 2017 Feb:76(2):334-41. doi: in carly Theumatold avihriis: ave ihe beneflts
101016 jaa0 2016.08.012. PMID: Cifot of ost20p0rosis? e effets on bone i
21720274 Exclusion Code: X1. the utrecht study and the CAMERA-I|
Curtis JR, Perez-Gutthann S, Suissa S, et al. study. Neuroimmunomodulation; 2015. p.
Tocilizumab in rheumatoid arthritis: a case 66-71. Exclusion Code: X1.

study of safety evaluations of a large .

postmarketing data set from multiple data 10. Kdeyf,tone Ek; Harrz]iow B, Bykerlf< V. |R°|e of
sources. Semin Arthritis Rheum. 2015 adalimumab In L € treatr_nent of early )

} ) ;. rheumatoid arthritis. Clin Exp Rheumatol;
Feb;a4(4):381-8. doi: 2012. p. $198-9. Exclusion Code: X1
10.1016/j.semarthrit.2014.07.006. PMID: P ' T
25300699. Exclusion Code: X1. 11.

Furst DE. The risk of infections with
biologic therapies for rheumatoid arthritis.
Semin Arthritis Rheum. 2010
Apr;39(5):327-46. doi:
10.1016/j.semarthrit.2008.10.002. PMID:
19117595. Exclusion Code: X1.

B-1

Mohan AK, Cote TR, Block JA, et al.
Tuberculosis following the use of
etanercept, a tumor necrosis factor inhibitor.
Clin Infect Dis. 2004 Aug 1;39(3):295-9.
PMID: 15306993. Exclusion Code: X1.



12.

13.

14,

15.

16.

17.

18.

19.

Pincus T. The clinical efficacy of 3 mg/day
prednisone in patients with rheumatoid
arthritis: evidence from a randomized,
double-blind, placebo-controlled withdrawal
clinical trial. Clin Exp Rheumatol; 2012. p.
S73-6. Exclusion Code: X1.

Rantalaiho V, Puolakka K, Korpela M, et al.
Long-term results of the FIN-RACo  trial;
treatment with a combination of traditional
disease-modifying anti-rheumatic drugs is
an excellent option in early rheumatoid
arthritis. Clin Exp Rheumatol. 2012 Jul-
Aug;30(4 Suppl 73):S27-31. PMID:
23073350. Exclusion Code: X1.

Riel P. Leflunomide improves the clinical
response in patients with active rheumatoid
arthritis treated with methotrexate. Clin Exp
Rheumatol; 2012. p. 695-6. Exclusion Code:
X1.

Schafer JA, Kjesbo NK, Gleason PP.
Formulary review of 2 new biologic agents:
tocilizumab for rheumatoid arthritis and
ustekinumab for plague psoriasis. J Manag
Care Pharm. 2010 Jul-Aug;16(6):402-16.
doi: 10.18553/jmcp.2010.16.6.402. PMID:
20635831. Exclusion Code: X1.

Sokka T, Mé&kinen H, Puolakka K, et al.
Remission as the treatment goal--the FIN-
RACo trial. Clin Exp Rheumatol; 2012. p.
S-74-6. Exclusion Code: X1.

van den Broek M, Lems WF, Allaart CF.
BeSt practice: the success of early-targeted
treatment in rheumatoid arthritis. Clin Exp
Rheumatol. 2012 Jul-Aug;30(4 Suppl
73):S35-8. PMID: 23078756. Exclusion
Code: X1.

Verstappen S, Jacobs J, Bijlsma J. The
Utrecht experience with different treatment
strategies in early rheumatoid arthritis. Clin
Exp Rheumatol; 2012. p. S165-8. Exclusion
Code: X1.

Woude D, Visser K, Klarenbeek N, et al.
Sustained drug-free remission in rheumatoid
arthritis after DAS-driven or non-DAS-
driven therapy: A comparison of two cohort
studies. Rheumatology (United Kingdom);
2012. p. 1120-8. Exclusion Code: X1.

B-2

20.

21.

22.

23.

24.

25.

26.

Aberumand B, Bykerk V, Schieir O, et al.
Treatment response to conventional disease
modifying anti-rheumatic drugs (DMARDS)
and biologics in seropositive and
seronegative patients with early rheumatoid
arthritis: Results from catch (Canadian early
arthritis cohort). Ann Rheum Dis.
2016;75:683-4. doi: 10.1136/annrheumdis-
2016-eular.4483. Exclusion Code: X2.

Acurcio FA, Machado MA, Moura CS, et al.
Medication Persistence of Disease-
Modifying Antirheumatic Drugs and Anti-
Tumor Necrosis Factor Agents in a Cohort
of Patients With Rheumatoid Arthritis in
Brazil. Arthritis Care Res (Hoboken). 2016
Oct;68(10):1489-96. doi:
10.1002/acr.22840. PMID: 26814681.
Exclusion Code: X2.

Askling J, Fored CM, Baecklund E, et al.
Haematopoietic malignancies in rheumatoid
arthritis: lymphoma risk and characteristics
after exposure to tumour necrosis factor
antagonists. Ann Rheum Dis. 2005
Oct;64(10):1414-20. PMID: 15843454,
Exclusion Code: X2.

Brunner H, Ruperto N, Martini A, et al.
Identification of optimal subcutaneous doses
of tocilizumab in children with
polyarticular-course juvenile idiopathic
arthritis. Arthritis and Rheumatology.
2017;69:60-1. doi: 10.1002/art.v69.54.
Exclusion Code: X2.

Cho SK, Sung YK, Kim D, et al. Drug
retention and safety of TNF inhibitors in
elderly patients with rheumatoid arthritis.
BMC Musculoskelet Disord. 2016;17(1):1-
8. doi: 10.1186/s12891-016-1185-6.
Exclusion Code: X2.

Desai RJ, Bateman BT, Huybrechts KF, et
al. Risk of serious infections associated with
use of immunosuppressive agents in
pregnant women with autoimmune
inflammatory conditions: cohort study.
BMJ. 2017 Mar 06;356:j895. doi:
10.1136/bm;j.j895. PMID: 28264814.
Exclusion Code: X2.

Eccleston C, Cooper TE, Fisher E, et al.
Non-steroidal anti-inflammatory drugs
(NSAIDs) for chronic non-cancer pain in
children and adolescents. Cochrane
Database of Systematic Reviews: John
Wiley & Sons, Ltd; 2017. Exclusion Code:
X2.



217.

28.

29.

30.

31.

32.

33.

Ghosh B, Halder S, Ghosh A, et al. Early 34.

rheumatoid arthritis: Clinical and therapeutic
evaluation in a tertiary care centre in India.
Indian Journal of Rheumatology; 2008. p.
48-51. Exclusion Code: X2.

Gilani ST, Khan DA, Khan FA, et al.

Adverse effects of low dose methotrexate in 35.

rheumatoid arthritis patients. J Coll
Physicians Surg Pak. 2012 Feb;22(2):101-4.
doi: 02.2012/jcpsp.101104. PMID:
22313647. Exclusion Code: X2.

Ishiguro N, Atsumi T, Harigai M, et al.
Effectiveness and safety of tocilizumab in
achieving clinical and functional remission,
and sustaining efficacy in biologics-naive
patients with rheumatoid arthritis: The

FIRST Bio study. Mod Rheumatol. 36.

2017;27(2):217-26. doi:
10.1080/14397595.2016.1206507.
Exclusion Code: X2.

Machado-Alba JE, Ruiz AF, Machado-
Dugue ME. Adverse drug reactions
associated with the use of disease-modifying

anti-rheumatic drugs in patients with 37.

rheumatoid arthritis. Rev Panam Salud
Publica. 2014 Dec;36(6):396-401. PMID:
25711751. Exclusion Code: X2.

Mera-Varela A, Perez-Pampin E. Abatacept
therapy in rheumatoid arthritis with
interstitial lung disease. J Clin Rheumatol.
2014 Dec;20(8):445-6. doi:

10.1097/rhu.0000000000000084. PMID: 38.

25417684. Exclusion Code: X2.

Rojas-Serrano J, Perez LL, Garcia CG, et al.
Current smoking status is associated to a
non-ACR 50 response in early rheumatoid
arthritis. A cohort study. Clin Rheumatol.
2011 Dec;30(12):1589-93. doi:

10.1007/s10067-011-1775-5. PMID: 39.

21607552. Exclusion Code: X2.

Sirisena D, Marshall T, Deighton C, et al.
Multicenter audit on the use of Leflunomide,
in isolation or combination and assessment
of adverse effects in rheumatoid arthritis
patients. Indian Journal of Rheumatology.
2011;6(1):3-6. doi: 10.1016/S0973-
3698(11)60044-7. Exclusion Code: X2.

B-3

Widdifield J, Bernatsky S, Paterson JM, et
al. Serious infections in a population-based
cohort of 86,039 seniors with rheumatoid
arthritis. Arthritis Care Res (Hoboken). 2013
Mar;65(3):353-61. doi: 10.1002/acr.21812.
PMID: 22833532. Exclusion Code: X2.

Aalbers C, Gerlag D, Vos K, et al. Intra-
articular etanercept treatment in
inflammatory arthritis: A randomized
double-blind placebo-controlled proof of
mechanism clinical trial validating TNF as a
potential therapeutic target for local
treatment. Joint Bone Spine. 2015
Oct;82(5):338-44. doi:
10.1016/j.jbspin.2015.03.002. PMID:
26188879. Exclusion Code: X3.

Aaltonen KJ, Joensuu JT, Pirila L, et al.
Drug survival on tumour necrosis factor
inhibitors in patients with rheumatoid
arthritis in Finland. Scand J Rheumatol.
2017;46(5):359-63. doi:
10.1080/03009742.2016.1234641.
Exclusion Code: X3.

Aaltonen KJ, Joensuu JT, Virkki L, et al.
Rates of serious infections and malignancies
among patients with rheumatoid arthritis
receiving either tumor necrosis factor
inhibitor or rituximab therapy. J Rheumatol.
2015 Mar;42(3):372-8. doi:
10.3899/jrheum.140853. PMID: 25593230.
Exclusion Code: X3.

Aaltonen KJ, Sokka T, Mottonen T, et al. A
nationwide cross-sectional overview of
patients with rheumatoid arthritis followed
in outpatient specialty clinics in Finland.
Scand J Rheumatol. 2014;43(4):286-90. doi:
10.3109/03009742.2013.876512. PMID:
24654994. Exclusion Code: X3.

Aaltonen KJ, Ylikyla S, Tuulikki Joensuu J,
et al. Efficacy and effectiveness of tumour
necrosis factor inhibitors in the treatment of
rheumatoid arthritis in randomized
controlled trials and routine clinical practice.
Rheumatology (Oxford). 2017 May
01;56(5):725-35. doi:
10.1093/rheumatology/kew467. PMID:
28064209. Exclusion Code: X3.



40.

41,

42,

43.

44,

45,

Abasolo L, Leon L, Rodriguez-Rodriguez L,
et al. Safety of disease-modifying
antirheumatic drugs and biologic agents for
rheumatoid arthritis patients in real-life
conditions. Semin Arthritis Rheum. 2015
Apr;44(5):506-13. doi:
10.1016/j.semarthrit.2014.11.003. PMID:
25532946. Exclusion Code: X3.

Abdallah H, Hsu JC, Lu P, et al.
Pharmacokinetic and Pharmacodynamic
Analysis of Subcutaneous Tocilizumab in
Patients With Rheumatoid Arthritis From 2
Randomized, Controlled Trials:
SUMMACTA and BREVACTA. J Clin
Pharmacol. 2017 Apr;57(4):459-68. doi:
10.1002/jcph.826. PMID: 27599663.
Exclusion Code: X3.

Abdulkader R, Dharmapalaiah C, Rose G, et
al. Late-onset neutropenia in patients with
rheumatoid arthritis after treatment with
rituximab. J Rheumatol. 2014
May;41(5):858-61. doi:
10.3899/jrheum.130526. PMID: 24634201.
Exclusion Code: X3.

Abe T, Takeuchi T, Miyasaka N, et al. A
multicenter, double-blind, randomized,
placebo controlled trial of infliximab
combined with low dose methotrexate in
Japanese patients with rheumatoid arthritis. J
Rheumatol. 2006 Jan;33(1):37-44. PMID:
16395748. Exclusion Code: X3.

Accortt NA, Bonafede MM, Collier DH, et
al. Risk of Subsequent Infection Among
Patients Receiving Tumor Necrosis Factor
Inhibitors and Other Disease-Modifying
Antirheumatic Drugs. Arthritis Rheumatol.
2016 Jan;68(1):67-76. doi:
10.1002/art.39416. PMID: 26359948.
Exclusion Code: X3.

Accortt NA, Chung JB, Bonafede M, et al.
Retrospective analysis to describe
associations between tumor necrosis factor
alpha inhibitors and COPD-related
hospitalizations. International Journal of
COPD. 2017;12:2085-94. doi:
10.2147/COPD.S127815. Exclusion Code:
X3.

B-4

46.

47.

48.

49,

50.

51.

52.

Ajeganova S, Fiskesund R, de Faire U, et al.
Effect of biological therapy on levels of
atheroprotective antibodies against
phosphorylcholine and apolipoproteins in
rheumatoid arthritis - a one year study. Clin
Exp Rheumatol. 2011 Nov-Dec;29(6):942-
50. PMID: 22153361. Exclusion Code: X3.

Akici A, Aydin V, Kadi E, et al. Increased
risk of tuberculosis in patients with
rheumatologic diseases managed with anti-
TNF-a agents: A nationwide retrospective
pharmacoepidemiological cohort study in
Turkey. Clin Ther. 2017;39(8):e57.
Exclusion Code: X3.

Akiyama M, Kaneko Y, Yamaoka K, et al.
Association of disease activity with acute
exacerbation of interstitial lung disease
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