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1. NCT00264550 - C0524T06 - A Multicenter, Randomized, Double-blind, Placebo-controlled
Trial of Golimumab, a Fully Human Anti-TNFa Monoclonal Antibody, Administered
Subcutaneously, in Subjects with Active Rheumatoid Arthritis Despite Methotrexate Therapy  

2. NCT00299546 - C0524T11 - A Multicenter, Randomized, Double-blind, Placebo-controlled
Trial of Golimumab, a Fully Human Anti-TNFa Monoclonal Antibody, Administered
Subcutaneously in Subjects with Active Rheumatoid Arthritis and Previously Treated with
Biologic Anti TNFa Agent(s)  

3. NCT00361335 - C0524T12 - A Multicenter, Randomized, Double-blind, Placebo-controlled
Trial of Golimumab, a Fully Human Anti-TNFa Monoclonal Antibody, Administered
Intravenously, in Subjects with Active Rheumatoid Arthritis Despite Methotrexate Therapy  

4. NCT01248780 - C0524T28 - A Phase 3, Multicenter, Randomized, Double-blind, Placebo-
controlled Study Evaluating the Efficacy and Safety of Golimumab in the Treatment of
Chinese Subjects with Active Rheumatoid Arthritis Despite Methotrexate Therapy  

5. NCT00269867 - C0168T22 - A Placebo-Controlled, Double-Blinded, Randomized Clinical Trial
of Anti-TNF Chimeric Monoclonal Antibody (cA2) in Patients With Active Rheumatoid Arthritis
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controlled Trial of Golimumab, an Anti-TNFalpha Monoclonal Antibody, Administered
Intravenously, in Patients With Active Rheumatoid Arthritis Despite Methotrexate Therapy  

7. NCT00207714 - C0524T02 - A Randomized, Double-blind, Dose-ranging Trial of CNTO 148
Subcutaneous Injection Compared With Placebo in Subjects With Active Rheumatoid Arthritis
Despite Treatment With Methotrexate  

8. - C0168T14 - Therapeutic efficacy of multiple intravenous infusions of anti-tumor necrosis
factor alpha monoclonal antibody combined with low-dose weekly methotrexate in
rheumatoid arthritis  

9. NCT01004432 - CNTO148ART3002 - Golimumab in Rheumatoid Arthritis Participants With an
Inadequate Response to Etanercept (ENBREL) or Adalimumab (HUMIRA)  

10. NCT01962974 - CNTO148ART3003 - A Golimumab Phase 3b, Multicenter, Assessment of
Intravenous Efficacy in Rheumatoid Arthritis Subjects Who Have Diminished Disease Control
Despite Treatment With Infliximab (REMICADE(R))  

11. NCT00036387 - C0168T41 - A Randomized, Double-blind Trial of the Safety of Anti-TNF
Chimeric Monoclonal Antibody (Infliximab) in Combination With Methotrexate Compared to
Methotrexate Alone in Patients With Rheumatoid Arthritis on Standard Disease-modifying Anti-
Rheumatic Drug  

12. NCT00317538 - C0168T61 - Open-label, Pilot Protocol of Patients with Rheumatoid Arthritis
Who Switch to Infliximab after Incomplete Response to Etanercept  

Research Proposal

Project Title

Disease-modifying anti-rheumatic drugs for rheumatoid arthritis: A network meta-analysis
incorporating individual patient data

Narrative Summary:

Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by joint pain, swelling,
fatigue, and impaired quality of life. In this study, we will compare the benefits and harms of
treatment options for RA by conducting a network meta-analysis (NMA) that incorporates individual
patient data (IPD). This will allow us to provide more robust and personalized data to help patients
and their physicians choose between all the treatment options available.

Scientific Abstract:
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Background. Rheumatoid arthritis (RA) is a chronic autoimmune form of arthritis that can affect
adults of any age. People living with RA experience pain and swelling in their joints, fatigue, and
difficulty functioning. Medications, called disease-modifying anti-rheumatic drugs (DMARDs), are
used to control joint inflammation. With over 20 different DMARDS available, we need high-quality
evidence comparing RA treatment options.
Objective. To estimate the comparative efficacy and safety of DMARD treatment options through
network meta-analyses combining individual and summary level data.
Study Design. We will conduct Bayesian network meta-analyses of randomized trials of DMARD
therapy for RA, including individual-level patient data, where available.
Participants. The eligibility criteria for the NMAs are randomized trials in adult (Age >18) participants
with RA that compare any DMARD to placebo/no treatment or another DMARD.
Main Outcome Measure(s). We will examine six outcomes in our analyses: 1) American College of
Rheumatology (ACR)-50 response; 2) radiographic progression; 3) withdrawals due to adverse
events; 4) Clinical disease activity index (CDAI) low disease activity (

Brief Project Background and Statement of Project Significance:

Rheumatoid arthritis (RA) is an autoimmune disease that affects between 0.2% to 0.4% of adults [1].
People living with rheumatoid arthritis experience joint pain, stiffness, impaired function, fatigue and
significantly decreased quality of life. While rheumatoid arthritis cannot be cured, there are now
many effective medications available. These medications are referred to as disease-modifying
antirheumatic drugs (DMARDS) and are the mainstay of RA treatment. They work to control the
underlying inflammation that is responsible for peoples? symptoms. In doing so, they also protect
the joints from damage.
There are now over 20 different DMARDs available for RA. DMARDs can be divided into different
categories, based on how they are made and what parts of the immune system they target [2].
Conventional synthetic DMARDs and targeted synthetic DMARDs are both ?traditional? medications,
in the sense that they are synthetically made. The difference is that the latter were developed with a
specific target of the immune system (e.g. cell type or protein) in mind. These medications contrast
with biologic DMARDs, which are made biologically (e.g. antibodies) and are much more complex in
their structure. Given their complex structure, it is not possible to exactly reproduce biologics. As
such, biologics are typically divided into biologic originator or biosimilar DMARDs, according to
whether they were the first or subsequent manufacturers.
Given the many different choices of DMARDs available, we need high-quality evidence that compares
the benefits and harms. Network meta-analysis is a method whereby every randomized trial that has
been conducted on these treatments is analyzed together as a ?network? [3]. A main benefit of
network meta-analysis is that it allows all treatments to be compared against one another. Our
research group has published several Cochrane reviews of network meta-analyses comparing
DMARD treatments in rheumatoid arthritis [4-8]. Recently, we have transitioned these reviews to a
?living? mode, whereby the evidence will be updated continuously over time, to take into account
new trials that are published [9].
While our network meta-analyses allow comparisons between treatments, the comparisons are made
using average (group-level) data from the trials. In this study, we will conduct a network meta-
analysis using the raw (individual level) data from the clinical trials, where this data is available. This
has two main advantages. First, it will allow us to determine whether patients with certain
characteristics may respond better to one drug or another. Second, it will allow us to ensure each
trial is analyzed using similar approaches. Overall, this will allow us to provide more robust and
personalized data to help patients and their physicians choose between all the DMARD options
available.

Specific Aims of the Project:

Our primary objective is to develop predictive models that can better classify the benefits and harms
of different DMARDs in adults with rheumatoid arthritis: 1) who have had an inadequate response to
conventional synthetic DMARDs; 2) who have had an inadequate response to anti-tumor necrosis
factor therapy. Our hypothesis is that certain simple clinical characteristics, that would be available
to physicians at the time of the treatment decision, can be used to help distinguish the available
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treatment options.

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

Data will be sourced from Vivli and YODA.
The eligibility criteria for the NMAs are randomized trials in adult (Age >18) participants with
rheumatoid arthritis that compare any DMARD to placebo/no treatment or another DMARD. DMARDs
include conventional synthetic, biologic, biosimilar and targeted synthetic DMARDs. The full list of
eligible DMARDs is published in the protocol [9].
In the group-level NMA, separate NMAs are planned according to the prior treatment failed: DMARD-
nave (no prior failed treatment); inadequate response to conventional synthetic DMARDs;
inadequate response to biologic/targeted synthetic therapy. For this project, we will add individual-
level trial data to the NMAs for: 1) DMARD options after an inadequate response to conventional
synthetic DMARDs; 2) DMARD options after failure of anti-tumor necrosis factor therapy. We have
excluded the NMA in DMARD-nave patients, as the available individual patient-level data is largely
confined to second-line and advanced therapies. Similarly, we restricted the second NMA to patients
who have failed TNF therapy as this represents the majority of the trials with individual patient-level
data.

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

We will examine six outcomes: 1) American College of Rheumatology (ACR)-50 response; 2)
radiographic progression; 3) withdrawal due to adverse events; 4) Clinical disease activity index
(CDAI) low disease activity (

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

The main predictor variable will be the treatment received. The six outcome measures are defined
above.
The following classes of therapy will be included: conventional synthetic disease modifying anti-
rheumatic drugs (csDMARDs); anti-tumor necrosis factor (TNF) inhibitors; interleukin-6 (IL6)
inhibitors; abatacept; rituximab; janus kinase (JAK) inhibitors.

Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

We will explore whether there is an association with baseline variables and treatment effects
through meta-regression:
-age
-sex
-seropositivity (either rheumatoid factor or anti-CCP positive)
-baseline disease severity: DAS-28-CRP, or DAS-28-ESR if DAS-28-CRP not available [15]
-disease duration
-baseline functional limitation or disability, as measured by the Health Assessment Questionnaire-
Disability Index (HAQ-DI) [16] or modified HAQ (mHAQ) [17]

Statistical Analysis Plan:

For each outcome we will first replicate the original published results of the trial, reaching out to the
study sponsor if additional information is needed. For our main network meta-analyses we will
analyze the outcomes in their original published form. This will allow us to directly compare the
results of the individual patient data network meta-analyses to the group-level network meta-
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analysis, while allowing for the exploration of effect-modification with the individual patient data.
The network meta-analyses with the individual patient data will follow our published protocol for the
group-level network meta-analyses [9], with modifications to incorporate the individual-patient level
data. We will conduct Bayesian random-effects arms-based meta-analyses for each outcome, using
models that account for the correlation in multiple-arm trials [18]. To incorporate the individual
patient data, a hierarchical model will be constructed, following the approach of Jansen et al [19]. For
each trial with individual patient data, the treatment effect will be modelled using the individual
patient data, then the summary estimate is included in the network meta- analysis, along with the
other summary estimates, where only group-level data is available.
For the meta-regression models, we will specify covariate effects for the treatment effect relative to
placebo. This will be done again in a hierarchical model, using individual patient data where
available, or mean/median baseline values for trials where only group-level data is available.
Separate covariate effects will be specified for each class of therapy relative to placebo. If a trial
does not contain a placebo arm, the trial will still be included in the network, but no covariate effect
will be specified. If a trial contains multiple arms, covariate effects will be specified for each
treatment arm relative to placebo.
A multivariable meta-regression model will be developed in a stepwise fashion, using measures of
model fit (residual deviance, Deviance Information Criterion (DIC)) to compare between models. For
the base models, we will include a covariate effect for the baseline placebo response rate in each
trial. In meta-regression for our prior network meta-analysis, we previously demonstrated a large,
statistically significant effect for the placebo response rate [decrease in odds ratio of 0.59 times
(95% credible interval: 0.43 to 0.75) for every 10% increase in the response rate for methotrexate],
although the adjusted treatment effects were similar to the unadjusted effects [4, 20]. We will use
the modelled response rate as opposed to the actual response rate in each trial to limit the effect of
regression to the mean [21]. To this base model, we will then conduct additional meta-regression
analyses, adding in a covariate effect for each of the variables outlined above, one at a time. Finally,
a multivariable model will be developed including all covariates, while ensuring at least 10
observations in each cell, to avoid over-fitting. Given that health assessment questionnaire-disability
index (HAQ-DI) and disease activity score ? 28 (DAS-28) are highly correlated, we will reduce the
final model by removing one of these variables, choosing the model with the best fit.
In our Bayesian analysis, uninformative prior probability distributions will be used for all parameters.
The prior distribution around the random effect will be varied in sensitivity analyses, as discussed
below. We will use Markov chain Monte Carlo sampling to obtain samples from posterior
distributions, with 10,000 burn-in iterations followed by 10,000 monitoring iterations, after
confirming convergence. Convergence will be assessed by analyzing the differences between the
Markov chains. Specifically, we will run three chains, inspect the sampling history plots, and
calculate Gelman-Rubin-Brooks (GBR) statistics [22]. We will assess model fit by using residual
deviance and DIC.

Project Timeline:

Anticipated start date: Dec 1, 2020
Analysis completion date: Sept 1, 2022
Manuscript drafted & submitted for publication: Dec 1, 2022
Results reported back to YODA project: Dec 1, 2022

Dissemination Plan:

We will publish our results in peer-reviewed journals and present the findings at academic
conferences. The project is intimately linked to our living Cochrane NMA [9] and living Canadian
Rheumatology Association (CRA) treatment recommendations for RA.
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