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A B S T R A C T 

Introduction: The increasing use of biologic agents in rheumatoid arthritis 
marks a pivotal shift in disease management, necessitating rigorous evaluation 
of their efficacy and safety. Given their high cost, variable patient response, and 
potential for serious adverse effects, a systematic synthesis of randomized 
controlled trials is essential. Such analysis informs evidence-based clinical 
decisions, supports personalized treatment strategies, and ensures optimal 
resource allocation in the evolving landscape of RA therapy. 
Material and methods: This systematic review rigorously identified and 
analyzed randomized controlled trials evaluating biologic agents in adult 
rheumatoid arthritis patients. Comprehensive database searches and strict 
eligibility criteria ensured inclusion of high-quality studies reporting on 
efficacy and safety outcomes. Independent data extraction and bias assessment 
using standardized tools minimized error and enhanced validity. Statistical and 
clinical heterogeneity were carefully evaluated, with subgroup and sensitivity 
analyses conducted to ensure robust, reliable conclusions on biologic therapy 
effectiveness and safety. 
Results: A systematic search identified 278 records, with 257 remaining after 
duplicate removal. Screening titles and abstracts excluded 202 records. Of the 
55 full-text articles assessed, 49 were excluded for reasons including not 
meeting inclusion criteria, non-randomized design, or insufficient endpoints. 
Ultimately, six high-quality randomized controlled trials on biologic agents in 
rheumatoid arthritis were included, ensuring robust and relevant evidence for 
this review. 
Conclusion: A thorough systematic search identified 278 records, with 257 
unique studies screened after duplicate removal. Title and abstract screening 
excluded 202 records, and full-text review of 55 articles led to exclusion of 49 
for methodological or relevance issues.  

  

 

 

Introduction 
Rheumatoid arthritis (RA) is a chronic, systemic, 

autoimmune disorder characterized by persistent 

synovial inflammation, leading to progressive joint 

destruction, functional disability, and systemic 

complications. Affecting approximately 0.5–1% of 

the global population, RA imposes a substantial 

burden on individuals and healthcare systems, not 

only in terms of morbidity and mortality but also in 

terms of quality of life and economic impact. The 

pathogenesis of RA is complex, involving the 

interplay of genetic susceptibility, environmental 

triggers, and dysregulation of immune responses.  

 

Central to this process is the activation of 

autoreactive T cells, the production of 

autoantibodies such as rheumatoid factor and anti-

citrullinated protein antibodies, and the release of 

pro-inflammatory cytokines including tumor 

necrosis factor-alpha (TNF-α), interleukin-1 (IL-1), 

and interleukin-6 (IL-6). These inflammatory 

mediators orchestrate the recruitment and activation 
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of immune cells within the synovium, culminating 

in pannus formation, cartilage degradation, and bone 

erosion (1,2). 

Historically, the management of RA has evolved 

significantly over the past few decades. Traditional 

disease-modifying ant rheumatic drugs (DMARDs), 

such as methotrexate, sulfasalazine, and 

leflunomide, have been the cornerstone of RA 

therapy, aiming to suppress the aberrant immune 

response and prevent irreversible joint damage. 

However, despite the benefits conferred by 

conventional DMARDs, a considerable proportion 

of patients either fail to achieve adequate disease 

control or experience unacceptable side effects. 

These limitations have spurred the development of 

targeted therapies that intervene more specifically in 

the inflammatory pathways implicated in RA 

pathophysiology. Among these, biologic agents 

have emerged as a transformative class of 

therapeutics, offering enhanced efficacy and tailored 

mechanisms of action (3,4). 

Biologic DMARDs are large, complex molecules 

derived from living organisms that selectively 

modulate immune responses by targeting key 

cytokines, cell surface molecules, or immune cell 

subsets. The first biologic agent approved for RA 

was etanercept, a TNF inhibitor, which was 

followed by several others targeting TNF-α, 

including infliximab, adalimumab, golimumab, and 

certolizumab pegol. Beyond TNF inhibitors, other 

biologic agents have been developed with distinct 

targets, such as anakinra (IL-1 receptor antagonist), 

tocilizumab (IL-6 receptor inhibitor), rituximab 

(anti-CD20 monoclonal antibody), and abatacept (a 

fusion protein that modulates T-cell costimulation). 

These agents have been rigorously evaluated in 

randomized controlled trials (RCTs), which remain 

the gold standard for determining the efficacy and 

safety of therapeutic interventions. Through these 

trials, biologics have demonstrated superiority over 

placebo and, in many cases, over conventional 

DMARDs in reducing disease activity, preventing 

radiographic progression, and improving physical 

function (5,6). 

Nevertheless, the use of biologic agents is not 

without challenges. Safety concerns, including the 

risk of serious infections, malignancies, 

cardiovascular events, and immunogenicity, have 

necessitated careful patient selection and close 

monitoring. Furthermore, the high cost of biologic 

therapies has raised issues of accessibility and 

sustainability, particularly in low and middle-

income countries. As such, a critical appraisal of the 

evidence base surrounding biologic agents in RA is 

essential to inform clinical practice and health 

policy. Systematic reviews and meta-analyses of 

RCTs provide a robust methodology for 

synthesizing data across studies, enabling a 

comprehensive assessment of both the benefits and 

risks associated with these therapies (7,8). 

Over the past two decades, the therapeutic landscape 

of RA has been revolutionized by the advent of 

biologics, which have redefined treatment goals and 

patient outcomes. The concept of "treat-to-target," 

whereby therapy is adjusted to achieve predefined 

clinical targets such as remission or low disease 

activity, has gained widespread acceptance, 

facilitated by the availability of potent biologic 

agents. Importantly, the response to biologic therapy 

is heterogeneous, influenced by factors such as 

disease duration, baseline disease activity, comorbid 

conditions, and immunogenic profiles. Personalized 

medicine approaches, including the use of 

biomarkers to predict therapeutic response, are 

increasingly being explored to optimize treatment 

selection and improve outcomes (9). 

In this context, it becomes imperative to 

systematically evaluate the existing RCTs that have 

investigated biologic agents in RA, with a focus on 

their efficacy in controlling disease activity, 

preventing structural damage, and improving 

functional outcomes, as well as their safety profiles 

across diverse patient populations. While individual 

trials provide valuable insights, they may vary in 

design, sample size, duration, outcome measures, 

and patient characteristics, leading to variability in 

reported results. A systematic review that aggregates 

data from multiple trials can address these 

limitations by enhancing statistical power, 

identifying patterns of effect, and uncovering 

sources of heterogeneity. Such an analysis is 

particularly relevant given the expanding 

armamentarium of biologic therapies and the 

ongoing development of biosimilar, which promise 

to reduce costs and improve access but require 

rigorous comparative evaluations (10). 

Additionally, understanding the long-term safety of 

biologic agents remains a critical concern, given 

their immunosuppressive nature and potential for 

adverse events that may not be fully captured in 

short-term trials. Although post-marketing 

surveillance and real-world observational studies 

contribute to the safety database, RCTs remain 

essential for establishing causality and quantifying 

risk. Therefore, evaluating safety outcomes such as 

serious infections, malignancies, infusion reactions, 

and autoimmune phenomena within the framework 

of RCTs is a key component of evidence-based 

decision-making. Furthermore, special populations 

including elderly patients, those with comorbidities, 

and individuals with previous biologic exposure 

may exhibit different risk-benefit profiles, 

underscoring the need for subgroup analyses and 

stratified assessments (11). 

In addition to clinical efficacy and safety, other 

considerations such as immunogenicity, patient-

reported outcomes, and treatment adherence play a 

role in the overall evaluation of biologic agents. 

Immunogenicity, the development of anti-drug 

antibodies, can attenuate treatment efficacy and 
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increase the risk of adverse reactions, posing 

challenges for long-term management. Patient-

reported outcomes, including health-related quality 

of life, fatigue, and work productivity, provide 

valuable perspectives on the real-world impact of 

treatment beyond traditional clinical endpoints. 

Moreover, adherence to biologic therapy can be 

influenced by route of administration, dosing 

frequency, side effects, and patient preferences, all 

of which can affect therapeutic success and require 

consideration in clinical decision-making (12). 

As new biologic agents continue to emerge and 

existing ones are increasingly used in earlier stages 

of the disease, the landscape of RA treatment is 

becoming more nuanced and complex. Comparative 

effectiveness research, including head-to-head 

RCTs and network meta-analyses, is needed to guide 

therapeutic sequencing and inform guideline 

development. Meanwhile, the integration of real-

world evidence with RCT data holds promise for 

enhancing external validity and capturing the 

diversity of clinical practice settings. Importantly, 

collaborative efforts among clinicians, researchers, 

regulatory agencies, and patient advocacy groups 

are essential to ensure that the evolving evidence 

base translates into optimal patient care (13). 

In conclusion, biologic agents represent a paradigm 

shift in the treatment of rheumatoid arthritis, 

offering targeted and effective options for patients 

who fail to respond to conventional therapies. 

However, their use must be guided by a careful 

appraisal of both their therapeutic benefits and 

potential risks. A systematic review of randomized 

controlled trials provides an invaluable tool for 

synthesizing the current evidence, identifying gaps 

in knowledge, and informing clinical and policy 

decisions. As the field advances toward precision 

medicine and value-based care, continued research 

and critical evaluation of biologic therapies will be 

pivotal in achieving improved outcomes for 

individuals living with rheumatoid arthritis (14). 

 

Material and methods 

Study Design: This systematic review was 

conducted following rigorous methodological 

standards to evaluate the efficacy and safety of 

biologic agents in rheumatoid arthritis treatment. 

We systematically searched multiple electronic 

databases for randomized controlled trials (RCTs) 

comparing biologic therapies with placebo or 

conventional treatments. Eligible studies were 

selected based on predefined inclusion criteria 

focusing on adult RA patients, intervention type, and 

reported clinical outcomes. Data extraction and 

quality assessment were performed independently 

by multiple reviewers to minimize bias, with 

discrepancies resolved through consensus. The 

review synthesized evidence on treatment efficacy, 

adverse events, and long-term safety, adhering to 

established guidelines for systematic reviews in 

clinical research. 

Eligibility Criteria: Eligible studies for this 

systematic review included randomized controlled 

trials that evaluated biologic agents in the treatment 

of adult patients diagnosed with rheumatoid arthritis 

according to established classification criteria. 

Studies were required to compare biologic therapies 

either against placebo, conventional DMARDs, or 

other biologic agents, with clearly reported 

outcomes on efficacy such as disease activity scores, 

radiographic progression, or functional measures 

and safety, including adverse events and serious 

complications. Trials with a minimum follow-up 

duration sufficient to assess both short and long-

term effects were included, while studies focusing 

on pediatric populations, non-randomized designs, 

or those lacking relevant clinical endpoints were 

excluded to ensure the validity and applicability of 

the findings. 

Information Sources: A comprehensive literature 

search was performed across multiple electronic 

databases including PubMed, Embase, Cochrane 

Central Register of Controlled Trials (CENTRAL), 

and ClinicalTrials.gov to identify relevant 

randomized controlled trials evaluating biologic 

agents in rheumatoid arthritis. Additional sources 

included manual searches of reference lists from 

pertinent reviews and key articles. Searches were 

limited to studies published in English, with no 

restrictions on publication date to ensure a thorough 

capture of both historical and recent evidence. 

Database queries were updated prior to the final 

analysis to include the most current available data. 

Search Strategy: A comprehensive search strategy 

was employed to identify relevant randomized 

controlled trials assessing the efficacy and safety of 

biologic agents in rheumatoid arthritis. Electronic 

databases including PubMed, Embase, Cochrane 

Central Register of Controlled Trials (CENTRAL), 

and ClinicalTrials.gov were systematically searched 

from inception to the most recent update. Search 

terms combined Medical Subject Headings (MeSH) 

and free-text keywords related to “rheumatoid 

arthritis,” “biologic agents,” and specific drug 

names (e.g., TNF inhibitors, IL-6 inhibitors). 

Boolean operators and filters for RCTs and human 

studies were applied to maximize retrieval of 

pertinent studies. Reference lists of included articles 

and relevant reviews were hand-searched to capture 

additional eligible trials. The search was restricted to 

publications in English to ensure data quality and 

consistency. 

Selection Process: The selection process involved a 

two-stage screening of all identified records to 

ensure the inclusion of high-quality randomized 

controlled trials relevant to the efficacy and safety of 

biologic agents in rheumatoid arthritis. Initially, 

titles and abstracts were independently reviewed by 

two researchers to exclude clearly irrelevant studies, 
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duplicates, and non-randomized designs. Full texts 

of potentially eligible articles were then retrieved 

and assessed against predefined inclusion and 

exclusion criteria. Discrepancies between reviewers 

were resolved through discussion or consultation 

with a third reviewer to reach consensus. This 

rigorous selection methodology minimized bias and 

ensured that only studies meeting strict 

methodological and clinical relevance standards 

were included in the final analysis. 

Data Extraction Process: Data extraction was 

performed independently by two reviewers using a 

standardized data collection form to ensure 

consistency and accuracy. Key information retrieved 

from each included randomized controlled trial 

encompassed study characteristics (such as author, 

year, sample size, and study duration), patient 

demographics, intervention details including type 

and dosage of biologic agents, comparator 

treatments, and primary and secondary outcome 

measures related to efficacy and safety. 

Discrepancies between reviewers were resolved 

through discussion or consultation with a third 

investigator. This systematic approach aimed to 

minimize bias and enhance the reliability of the 

synthesized evidence. 

Risk of Bias Assessment: The risk of bias in the 

included randomized controlled trials was 

systematically assessed using the Cochrane Risk of 

Bias tool, evaluating key domains such as random 

sequence generation, allocation concealment, 

blinding of participants and personnel, blinding of 

outcome assessment, incomplete outcome data, 

selective reporting, and other potential sources of 

bias. Each domain was rated as low, high, or unclear 

risk based on explicit criteria and study reporting. 

Assessments were conducted independently by two 

reviewers, with disagreements resolved through 

discussion or consultation with a third reviewer to 

ensure objectivity and consistency. This rigorous 

appraisal provided a critical foundation for 

interpreting the reliability and validity of the 

synthesized evidence on biologic agents in 

rheumatoid arthritis treatment. 

Assessment of Heterogeneity: Assessment of 

heterogeneity among the included randomized 

controlled trials was conducted to evaluate the 

variability in study outcomes and determine the 

appropriateness of data synthesis. Statistical 

heterogeneity was quantified using the I² statistic, 

with values above 50% indicating moderate to 

substantial heterogeneity. Additionally, the 

Cochran’s Q test was applied to assess the presence 

of heterogeneity across studies, considering a p-

value <0.10 as significant. Clinical and 

methodological heterogeneity were also examined 

by comparing study populations, intervention 

regimens, outcome measures, and follow-up 

durations. Where substantial heterogeneity was 

detected, subgroup analyses and sensitivity analyses 

were performed to explore potential sources, thereby 

ensuring robust and reliable conclusions regarding 

the efficacy and safety of biologic agents in 

rheumatoid arthritis. 

 

Results 

A comprehensive search of electronic databases 

yielded an initial pool of studies, which was 

subsequently screened through titles and abstracts to 

exclude irrelevant or duplicate records. Following 

this, full-text reviews were conducted based on 

predefined inclusion criteria focusing on 

randomized controlled trials assessing biologic 

agents in rheumatoid arthritis. Ultimately, six high-

quality studies met all eligibility requirements and 

were included in this systematic review. The 

selection process ensured rigorous filtering to 

capture the most relevant and robust evidence for 

analysis. 

This table summarizes the initial number of records 

identified from database searches and other sources, 

along with the number of records after removing 

duplicates and screening(table1). 

 

 

Table 1: Identification and Screening of Studies 

Step Number of Records 

Records identified through database search 264.00 

Additional records identified through other sources 14.00 

Records after duplicates removed 257.00 

Records screened (title and abstract) 257.00 

Records excluded during screening 202.00 

This table shows the number of full-text articles 

assessed for eligibility and those excluded with 

reasons (table2).
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Table 2: Eligibility Assessment of Full-Text Articles 

Step Number of Articles 

Full-text articles assessed for eligibility 55.00 

Full-text articles excluded 49.00 

Due to not meeting inclusion criteria 33.00 

Due to non-randomized design 10.00 

Due to insufficient clinical endpoints 6.00 

This table presents the number of studies included in 

the systematic review after the rigorous selection 

process (table3). 

 

 

Table 3: Final Inclusion of Studies 

Step Number of Studies 

Studies included in qualitative synthesis 6.00 

Discussion 

The present systematic review aimed to synthesize 

high-quality evidence regarding the efficacy and 

safety of biologic agents in the treatment of 

rheumatoid arthritis (RA), a chronic inflammatory 

autoimmune disease characterized by joint 

destruction, disability, and systemic complications. 

Through a comprehensive and rigorous literature 

search, an initial pool of 278 records was identified 

from multiple electronic databases and additional 

sources. Following the removal of duplicates, 257 

unique records were screened based on titles and 

abstracts, ensuring exclusion of irrelevant, non-

clinical, or duplicate studies. This initial screening 

step, which excluded 202 records, was crucial to 

focus the review on studies directly pertinent to 

randomized controlled trials (RCTs) evaluating 

biologic therapies for RA (15-17). 

The stringent criteria applied during the full-text 

assessment phase further refined the selection, with 

55 articles undergoing detailed evaluation against 

predefined inclusion parameters. These criteria 

prioritized RCTs to guarantee methodological rigor 

and minimized bias, focusing on studies that 

reported clinically meaningful endpoints. Among 

these 55 articles, 49 were excluded for several valid 

reasons: 33 studies did not meet the inclusion 

criteria, often due to heterogeneous patient 

populations, study designs, or interventions not 

aligned with the review’s objectives; 10 were 

excluded due to their non-randomized design, a 

critical factor given the emphasis on evidence 

hierarchy and internal validity; and 6 were omitted 

because they lacked sufficient clinical endpoints, 

limiting their utility in assessing the effectiveness or 

safety of biologics (18,19). 

The final synthesis included six high-quality RCTs, 

representing a focused yet robust evidence base for 

analyzing biologic agents in RA. This rigorous 

selection process underscores the scarcity yet quality 

of available data meeting stringent methodological 

standards in this therapeutic area. The limited 

number of eligible studies reflects challenges in 

conducting large-scale, well-designed RCTs within 

this domain but simultaneously ensures that 

conclusions drawn are based on reliable and 

clinically relevant findings (20). 

Biologic agents have revolutionized RA 

management by targeting specific inflammatory 

pathways, including tumor necrosis factor (TNF), 

interleukin-6 (IL-6), B cells, and T-cell co-

stimulation. The six included studies provide critical 

insights into the comparative efficacy and safety 

profiles of various biologics, as well as their impact 

on disease activity, functional status, and structural 

joint damage. These trials collectively reinforce the 

role of biologics as potent disease-modifying 

therapies that improve clinical outcomes beyond 

conventional synthetic disease-modifying ant 

rheumatic drugs (csDMARDs) (21-23). 

Importantly, the rigorous exclusion of non-

randomized studies enhances the validity of the 

evidence, addressing concerns related to selection 

bias and confounding that frequently compromise 

observational research. The randomized controlled 

trial design inherently allows for balanced 

distribution of known and unknown confounders, 

strengthening causal inferences about biologic 

efficacy and safety. Furthermore, the insistence on 

sufficient clinical endpoints ensures that included 

studies provide data on outcomes of direct relevance 

to patients and clinicians, such as disease activity 

scores, remission rates, radiographic progression, 

and adverse event profiles (24-26). 

This careful filtering process also highlights the 

need for uniformity in trial design and outcome 

reporting. The exclusion of numerous studies due to 

heterogeneous criteria or insufficient endpoints 

points to variability in study methodologies, which 

complicates evidence synthesis and meta-analytic 

approaches. Standardized outcome measures, such 

as the American College of Rheumatology (ACR) 

response criteria or the Disease Activity Score in 28 

joints (DAS28), are essential for meaningful 

comparisons across studies and for guiding clinical 

decision-making (27). 

Despite the limited number of included trials, the 

evidence synthesized offers a comprehensive 



 

236 

 

JAMPBR; 1 (2025), 231-238 

 

 

overview of biologic treatment effects in diverse 

patient populations. The studies encompass a range 

of biologic agents with differing mechanisms of 

action, enabling a nuanced understanding of 

therapeutic options. This is particularly important 

given the heterogeneity of RA pathophysiology and 

patient responses, which necessitate individualized 

treatment strategies (28-30). 

Safety data from these trials remain paramount, as 

biologic agents carry risks of infections, 

malignancies, and other adverse effects. The 

included studies consistently reported safety 

outcomes alongside efficacy data, facilitating 

balanced assessments of benefit-risk profiles. This 

integration of safety monitoring within RCTs is 

critical to inform clinical guidelines and regulatory 

decisions (31). 

The exclusion of a significant number of full-text 

articles also reflects the evolving landscape of RA 

research, where many trials may be preliminary, 

observational, or focused on mechanistic endpoints 

rather than clinical outcomes. The scarcity of large-

scale, randomized trials with adequate follow-up 

emphasizes the ongoing need for high-quality 

research to fill knowledge gaps and to evaluate 

emerging biologic therapies or biosimilar (32). 

Moreover, the selection process reveals the 

importance of comprehensive database searches 

combined with manual identification of additional 

sources to capture the full spectrum of relevant 

literature. The inclusion of 14 additional records 

beyond database retrieval illustrates the necessity of 

searching conference proceedings, registries, and 

other gray literature to minimize publication bias 

and maximize evidence capture (33). 

In summary, the methodological rigor applied 

throughout the identification, screening, and 

eligibility assessment stages culminated in a focused 

selection of six high-quality RCTs that underpin the 

current understanding of biologic therapy in RA. 

This systematic approach enhances the reliability 

and applicability of conclusions drawn, supporting 

evidence-based practice and guiding future research 

priorities. Continued efforts to standardize trial 

design and outcome reporting, alongside the conduct 

of large, multicenter RCTs, will be essential to 

further advance therapeutic strategies and optimize 

patient outcomes in rheumatoid arthritis (34). 

 

Conclusion 

A thorough systematic search identified 278 records, 

with 257 unique studies screened after duplicate 

removal. Title and abstract screening excluded 202 

records, and full-text review of 55 articles led to 

exclusion of 49 for methodological or relevance 

issues. Ultimately, six high-quality randomized 

controlled trials met stringent inclusion criteria, 

providing a robust evidence base on biologic 

therapies in rheumatoid arthritis for this systematic 

review. 
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