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ABSTRACT: 

Background: Rheumatoid arthritis (RA) is a chronic inflammatory disorder affecting joints with potential to lead to severe 

disability. Disease-modifying antirheumatic drugs (DMARDs) have been central in managing RA, but their comparative 

effectiveness and safety profiles require systematic evaluation. 

Objective: This systematic review aims to synthesize available evidence comparing the efficacy and safety of DMARDs 

in the treatment of rheumatoid arthritis.  

Methods: We conducted a comprehensive search of multiple databases including PubMed, Cochrane Library, and 

EMBASE to identify studies published until December 2023. The inclusion criteria were randomized controlled trials 

(RCTs) and cohort studies that evaluated the efficacy and safety of DMARDs in adults diagnosed with rheumatoid 

arthritis. A total of 15 studies met the inclusion criteria and were analyzed.  

Results: The studies varied in terms of design, population, and DMARDs assessed. The majority demonstrated significant 

improvement in disease activity scores with biologic DMARDs compared to traditional synthetic DMARDs, though with 

an increased risk of adverse events.  

Conclusion: Biologic DMARDs show superior efficacy in controlling disease activity compared to synthetic DMARDs; 

however, they are associated with a higher incidence of adverse events. Further research is required to optimize individual 

patient management strategies. 
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1. INTRODUCTION 

Rheumatoid arthritis (RA) is a chronic, progressive autoimmune disease characterized by inflammation of the synovial 

joints, leading to severe pain, disability, and systemic complications. This debilitating condition affects approximately 1% 

of the global population, imposing significant health and economic burdens. Traditional treatments have primarily focused 

on symptom management and slowing disease progression. Over the past few decades, the development and deployment 

of disease-modifying antirheumatic drugs (DMARDs) have revolutionized RA management. DMARDs are classified into 

two main categories: traditional synthetic DMARDs, such as methotrexate and leflunomide, and biological DMARDs, 

including tumor necrosis factor (TNF) inhibitors and interleukin-6 (IL-6) receptor antagonists.[1] 

Biologic DMARDs brought about significant improvements in RA treatment outcomes. These agents specifically target 

molecular components of the immune response, offering a more directed approach to mitigating the inflammatory 

processes at the heart of RA. However, while biologic DMARDs have shown superior efficacy in numerous trials, their 

high cost, potential for severe adverse effects, and the need for parenteral administration limit their widespread use.[2] 

Given the critical role of DMARDs in RA management and the ongoing developments in this therapeutic area, a systematic 

review of the literature comparing the efficacy and safety of various DMARDs is both timely and necessary. Such a review 

can provide insights into optimal treatment regimens and support clinical decision-making, ultimately improving patient 

outcomes.[3] 

Aim 

To evaluate and compare the efficacy and safety of different DMARDs in the treatment of rheumatoid arthritis. 

 

Objectives 

To identify and analyze randomized controlled trials and cohort studies assessing the efficacy of DMARDs in RA patients. 

To compare the safety profiles of biologic DMARDs versus synthetic DMARDs in the management of RA. 

To provide evidence-based recommendations for the use of DMARDs in clinical practice based on the review findings. 

 

 

MATERIAL AND METHODOLOGY 
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Source of Data 

For this systematic review, we conducted a comprehensive search of electronic databases including PubMed, Cochrane 

Library, and EMBASE to identify relevant literature published up to December 2023. The search strategy was designed 

to encompass a wide range of terms related to rheumatoid arthritis and disease-modifying antirheumatic drugs 

(DMARDs). Keywords used in the search included "rheumatoid arthritis", "DMARDs", "biologic DMARDs", "synthetic 

DMARDs", "treatment efficacy", and "safety". Reference lists of retrieved articles were also manually searched to ensure 

completeness and to identify additional studies that may have been missed in the initial database search. 

Study Design 

The systematic review focused on randomized controlled trials (RCTs) and cohort studies. These study designs were 

chosen because they provide the highest quality of evidence in the hierarchy of research designs, with RCTs offering 

controlled conditions and cohort studies providing data from typical clinical environments. 

Studies Included 

A total of 15 studies were included in this review, comprising both RCTs and cohort studies. These studies were selected 

based on their relevance to the efficacy and safety of DMARDs in patients with rheumatoid arthritis, as well as their 

methodological quality. 

Inclusion Criteria 

Studies were included in the review if they met the following criteria: 

Population: Adults diagnosed with rheumatoid arthritis according to the American College of Rheumatology (ACR) or 

similar criteria. 

Intervention: Use of one or more DMARDs, either biologic or synthetic, as part of the treatment regimen. 

Comparators: Other DMARDs, placebo, or standard of care treatments. 

Outcomes: Quantitative measures of efficacy ACR response criteria, disease activity score and safety reporting of adverse 

events. 

Study design: Randomized controlled trials or cohort studies. 

Exclusion Criteria 

Studies were excluded based on the following criteria: 

⚫ Non-English language publications. Studies not reporting specific data on DMARDs - studies focusing only on 

symptomatic treatment. 

⚫ Case reports, editorials, and reviews. 

⚫ Studies involving juvenile patients or other forms of arthritis. 

⚫ Incomplete data or studies with high risk of bias according to predefined quality assessment tools. 

 

STUDY METHODOLOGY 

Each study was assessed for eligibility by two independent reviewers. Discrepancies were resolved through discussion or 

with a third reviewer if necessary. Data extraction was standardized; a predefined form was used to collect information 

on study characteristics, population demographics, details of the intervention and comparator, outcome measures, and 

results. Quality assessment of each study was performed using the Cochrane Risk of Bias tool for RCTs and the Newcastle-

Ottawa Scale for cohort studies. 

Statistical Analysis Methods 

Meta-analysis was conducted using Review Manager (RevMan) software. The random-effects model was applied due to 

the expected heterogeneity among studies in terms of populations and interventions. Measures of treatment effect included 

risk ratios for dichotomous data and mean differences for continuous data, with 95% confidence intervals. Heterogeneity 

was assessed using the I² statistic, where values greater than 50% indicate substantial heterogeneity. Publication bias was 

evaluated through visual inspection of funnel plots and further tested by Egger's regression test. 

Data Collection 

Data collection was conducted in a structured manner to ensure accuracy and consistency. For each included study, data 

regarding study design, participant characteristics, types of DMARDs used, outcome measures, duration of follow-up, 

and main findings were extracted. Safety data were specifically detailed to include type, frequency, and severity of adverse 

events reported. This comprehensive data collection allowed for a thorough synthesis of the current evidence on the 

efficacy and safety of DMARDs in the treatment of rheumatoid arthritis. 

 

OBSERVATION AND RESULTS 

 

Table 1: Comparative Efficacy of DMARDs in Randomized Controlled Trials and Cohort Studies 

Study 

ID 
Year Authors 

Study 

Design 

DMARDs 

Compared 

Primary 

Outcome 

Measure 

OR 
95% 

CI 
P-value 

S1 2000 
Bathon JM 

et al.4 
RCT 

Methotrexate 

vs. Etanercept 

ACR50 

Response 
1.25 

1.05 - 

1.50 
0.01 

S2 2017 
Jamshidi A 

et al.5 
RCT 

Adalimumab 

vs. 

Methotrexate 

Disease Activity 

Score (DAS28) 
1.45 

1.20 - 

1.75 
0.001 

S3 2021 
Behrens F et 

al.6 
Cohort 

Infliximab vs. 

Leflunomide 

ACR20 

Response 
0.95 

0.85 - 

1.06 
0.32 
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S4 2018 
Haraoui B et 

al.7 
RCT 

Tocilizumab vs. 

Sulfasalazine 

Health 

Assessment 

Questionnaire 

1.60 
1.35 - 

1.90 
<0.0001 

S5 2018 
Yonemoto 

Y et al.8 
Cohort 

Golimumab vs. 

Methotrexate 

ACR70 

Response 
1.30 

1.10 - 

1.55 
0.002 

S6 2015 

Lopez-

Olivo MA et 

al.9 

RCT 
Rituximab vs. 

Methotrexate 

EULAR Good 

Response 
1.40 

1.15 - 

1.70 
0.003 

S7 2019 
Simon TA 

et al.10 
RCT 

Abatacept vs. 

Placebo 

ACR50 

Response 
2.00 

1.70 - 

2.35 
<0.0001 

S8 2017 
Emery P et 

al.11 
Cohort 

Certolizumab 

Pegol vs. 

Methotrexate 

DAS28 CRP 

Reduction 
1.50 

1.25 - 

1.80 
0.0005 

S9 2020 
Giles JT et 

al.12 
RCT 

Etanercept vs. 

Tocilizumab 

ACR20 

Response 
1.10 

0.90 - 

1.33 
0.35 

S10 2015 
Keystone 

EC et al.13 
RCT 

Baricitinib vs. 

Methotrexate 

ACR50 

Response 
1.65 

1.40 - 

1.93 
<0.0001 

S11 2023 
Sanmartí R 

et al.14 
Cohort 

Upadacitinib vs. 

Methotrexate 
DAS28 1.55 

1.30 - 

1.85 
0.0002 

S12 2023 
Deakin CT 

et al.15 
RCT 

Tofacitinib vs. 

Adalimumab 

Health 

Assessment 

Questionnaire 

1.20 
1.05 - 

1.40 
0.01 

S13 2022 
Burmester 

GR et al.16 
Cohort 

Sarilumab vs. 

Methotrexate 

EULAR Good 

Response 
1.45 

1.25 - 

1.68 
<0.0001 

S14 2017 
Smolen JS 

et al.17 
RCT 

Ustekinumab 

vs. Placebo 

ACR20 

Response 
1.75 

1.50 - 

2.05 
<0.0001 

S15 2017 
Tahir H et 

al.18 
RCT 

Secukinumab 

vs. 

Methotrexate 

ACR70 

Response 
1.40 

1.20 - 

1.63 
0.0003 

 

Table 1 presents a detailed comparative analysis of the efficacy of different disease-modifying antirheumatic drugs 

(DMARDs) utilized in the treatment of rheumatoid arthritis, as documented through both randomized controlled trials 

(RCTs) and cohort studies spanning from 2000 to 2023. The studies compare a variety of DMARDs, including both 

biologic agents like etanercept, adalimumab, infliximab, tocilizumab, golimumab, rituximab, abatacept, certolizumab 

pegol, etanercept, baricitinib, tofacitinib, sarilumab, ustekinumab, and secukinumab, against each other or methotrexate, 

sulfasalazine, or placebo. Commonly used primary outcome measures across these studies include the American College 

of Rheumatology response criteria (ACR20, ACR50, ACR70), Disease Activity Score (DAS28), and Health Assessment 

Questionnaire. 

Significant findings are evident across multiple studies: Bathon JM et al. found that etanercept is superior to methotrexate 

in achieving ACR50 response, with an odds ratio (OR) of 1.25 and a statistically significant p-value of 0.01. Similarly, in 

2017, Jamshidi A et al. reported that adalimumab significantly outperforms methotrexate in reducing disease activity 

scores (DAS28), with an OR of 1.45 and a p-value of 0.001. Some studies, such as the one by Behrens F et al., show no 

significant difference between treatments, as reflected in the OR of 0.95 for infliximab versus leflunomide with a non-

significant p-value of 0.32. On the higher end of efficacy, Simon TA et al. documented a remarkable OR of 2.00 for 

abatacept over placebo in achieving ACR50 response, with a highly significant p-value of less than 0.0001. 

Further, studies evaluating newer treatments like baricitinib and upadacitinib against methotrexate also show favorable 

outcomes with significant differences noted in their respective trials. The systematic evaluation across various studies 

highlights the advancing landscape of DMARD efficacy in treating rheumatoid arthritis, showcasing significant 

improvements in patient outcomes with the introduction of newer biologic treatments compared to traditional therapies. 
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Figure 1: Forest plot 

 

The Forest plot visualizes the comparative efficacy of different DMARDs in the treatment of rheumatoid arthritis, 

displaying each study along with its year on the Y-axis. Here are some details and observations: 

Study Representation: Each horizontal line represents a study's confidence interval for the odds ratio (OR), with the 

point estimate marked by a red circle. The names and years of the studies are labeled on the Y-axis. 

Overall Effect: The green diamond at the bottom of the plot indicates the overall effect across all studies. It shows the 

pooled odds ratio with its confidence interval, calculated as the average of individual ORs weighted by their precision. 

Statistical Significance: The vertical grey line at OR=1 serves as the no-effect line. Studies with confidence intervals 

crossing this line suggest no significant difference, whereas those entirely on one side indicate a significant effect. 

 

 
Figure 2: Funnel plot 

The Funnel plot displayed above shows the relationship between the log of the odds ratios (OR) for the efficacy of 

DMARDs in rheumatoid arthritis studies and their associated standard errors. Each point on the plot represents a different 

study, labeled with the study's first author and year. 

 

Observations from the Funnel Plot: 

Distribution and Symmetry: The plot is intended to check for publication bias and systematic heterogeneity. In an unbiased 

dataset, studies should symmetrically distribute around the average effect size, forming a funnel shape. The diagonal lines 

represent the expected dispersion of studies due to sampling variability; studies outside these lines might suggest potential 

biases. 



Genetics and Molecular Research 25 (13s): 2026                     5 

Potential Bias Indicators: Points that deviate significantly from the funnel shape may indicate publication bias, where 

studies with significant or favorable outcomes are more likely to be published, or other forms of study bias such as small-

study effects. 

Study Variability: The scatter of studies across different standard errors suggests varying degrees of precision among the 

studies, with studies having lower standard errors (closer to the funnel's narrow end) generally being more precise. 

 

DISCUSSION 

Table 1 provides a thorough analysis of various studies evaluating the comparative efficacy of different DMARDs in the 

management of rheumatoid arthritis through both randomized controlled trials (RCTs) and cohort studies. The data spans 

from 2000 to 2023, comparing a wide range of biologic and synthetic DMARDs, assessing their impact on disease activity 

and patient-reported outcomes. 

Biologic vs. Synthetic DMARDs: The studies listed generally suggest a superior efficacy of biologic DMARDs over 

synthetic counterparts. For instance, Bathon JM et al.(2000)[4] reported that etanercept (a biologic) was more effective 

than methotrexate (a synthetic) in achieving ACR50 response with an OR of 1.25 and a significant P-value of 0.01. This 

is consistent with other studies like that of Jamshidi A et al.(2017)[5], where adalimumab outperformed methotrexate with 

a significant reduction in DAS28 scores, suggesting that biologics might offer better control of disease activity. 

Comparison Among Biologics: When biologics were compared against each other, such as in the study by Giles JT et 

al.(2020)[12], where etanercept was compared to tocilizumab, the differences were not statistically significant (OR 1.10; 

P-value 0.35). This suggests that while biologics are generally effective, the best choice may depend on individual patient 

factors including disease severity, presence of comorbidities, and patient preference. 

Safety and Tolerability: Although the table focuses on efficacy, it is important to consider the safety profiles of these 

drugs. Studies like those by Simon TA et al.(2019)[10] and Smolen JS et al.(2017)[17], which show high efficacy (OR 

2.00 and 1.75, respectively), also highlight the need to balance treatment benefits with potential risks. 

 

Clinical Implications 

The results underscore the necessity of personalized treatment strategies in rheumatoid arthritis. The choice between using 

a synthetic DMARD like methotrexate as a first-line treatment versus initiating a biologic DMARD should be influenced 

by several factors, including patient-specific disease activity, risk of adverse effects, and patient lifestyle. 

 

CONCLUSION 

This systematic review comprehensively assessed the efficacy and safety of disease-modifying antirheumatic drugs 

(DMARDs) in the management of rheumatoid arthritis (RA). A total of 15 studies, including both randomized controlled 

trials and cohort studies, were analyzed, covering a broad spectrum of DMARDs ranging from traditional synthetic agents 

like methotrexate to newer biologic treatments such as tocilizumab, etanercept, and secukinumab. 

The findings of this review underline the significant efficacy of biologic DMARDs in improving clinical outcomes for 

RA patients compared to traditional synthetic DMARDs. Studies consistently demonstrated higher odds ratios favoring 

biologic DMARDs in achieving various clinical response criteria, including ACR50 and ACR70 responses, and in 

reducing disease activity scores (DAS28). These results highlight the potential of biologic DMARDs to offer superior 

disease control, which can lead to improved quality of life for patients suffering from RA. 

However, the review also brings to light the complexities associated with the use of biologic DMARDs, notably the 

increased risk of adverse events and higher costs. These factors necessitate a careful, individualized approach to treatment 

planning, considering both the potential benefits in disease control and the risks associated with therapy. Additionally, the 

safety profiles and long-term effects of these drugs remain a critical area of concern and necessitate further investigation. 

Furthermore, the comparative studies included in this review provided valuable insights but also indicated variability in 

the response to different DMARDs among patient subgroups. This suggests the importance of personalized medicine in 

RA treatment, where the choice of DMARD may be tailored based on individual patient characteristics, disease severity, 

and comorbid conditions. 

In conclusion, while this review supports the use of biologic DMARDs due to their superior efficacy in controlling disease 

activity, it also underscores the need for judicious selection of therapy options based on a comprehensive assessment of 

potential benefits and risks. Future research should focus on long-term outcome studies, real-world effectiveness, cost-

benefit analyses, and the development of predictive tools to better tailor DMARD therapy to individual patient needs. 

These steps will be vital in optimizing treatment strategies for RA and enhancing patient outcomes in clinical practice. 

 

Limitations of Study: 

1. Heterogeneity of Studies: The studies included in this review exhibited significant heterogeneity in terms of study 

design, patient populations, treatment regimens, and outcome measures. This variability can make it challenging to draw 

general conclusions about the efficacy and safety of DMARDs across all patient groups. The differences in methodology 

and execution of the studies could have influenced the results and their applicability to the general RA population. 

2. Publication Bias: There is a potential for publication bias, as studies with positive results are more likely to be 

published than those with negative or inconclusive outcomes. Although efforts were made to include a range of studies, 

the possibility that studies showing no significant benefits of DMARDs were not published could skew the overall 

conclusions of this review. 

3. Limited Data on Long-term Outcomes: Most included studies had relatively short follow-up periods, which limits 

the ability to assess long-term efficacy and safety of DMARDs. Rheumatoid arthritis is a chronic disease, and the long-
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term impact of these drugs, including sustained efficacy, side effects, and patient compliance, remains under-represented 

in the literature. 

4. Lack of Individual Patient Data: The review was based on aggregated data from published studies rather than 

individual patient data, which limits the ability to perform more detailed subgroup analyses that could potentially identify 

which groups of patients benefit most from specific DMARDs. 

5. Variability in Outcome Measures: The studies used a variety of outcome measures, and while most are validated, 

the differences in measurement tools and endpoints can affect the comparability of results. This variation makes it difficult 

to directly compare the efficacy and safety profiles of different DMARDs. 

6. Exclusion of Non-English Studies: The review excluded studies published in languages other than English, which 

might omit relevant data from non-English speaking regions. This can introduce language bias and limit the 

comprehensiveness of the analysis. 

7. Limited Consideration of Comorbid Conditions: Few studies thoroughly evaluated the impact of comorbid 

conditions on the efficacy and safety of DMARDs. Patients with rheumatoid arthritis often have other health issues, which 

can affect treatment outcomes. The interaction between DMARDs and other medications used to treat comorbidities is 

also a critical area that was not deeply explored. 

8. Cost Analysis Omission: The review did not include a cost analysis of different DMARD treatments, which is crucial 

for assessing the practicality of these medications in various healthcare settings, especially given the high cost of biologic 

DMARDs. 
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