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Abstract: 
Background: RA, a chronic autoimmune illness, greatly affects sufferers' quality of life. Biologic medicines, 
including TNF inhibitors, IL-6 inhibitors, and B-cell depleting drugs, have transformed RA treatment. This study 
compares the long-term efficacy and safety of biologic RA treatments. 
Methods: This retrospective study at GMERS Medical College, Junagadh, included 180 RA patients from January 
to December 2020. Patients got TNF, IL-6, or B-cell depleting biologic treatment. Functional status was assessed 
using the Health Assessment Questionnaire-Disability Index and disease activity using the Disease Activity Score 
(DAS28). Safety measures included infection rates and adverse occurrences. 
Results: TNF inhibitors produced the biggest DAS28 score reduction (6.9 to 3.5) and HAQ-DI improvement (1.8 
to 1.0). B-cell depleting medicines and IL-6 inhibitors had moderate efficacy and decreased disease activity and 
functional status improvements. TNF inhibitors (18%), IL-6 inhibitors (15%), and B-cell depleting drugs (12%) 
caused the most infections. 
Conclusion: The most effective biologic therapy for RA disease activity and functional results was TNF 
inhibitors, but they had the highest infection rates. IL-6 inhibitors and B-cell depleting medicines have lesser side 
effects but inferior efficacy. These findings recommend tailoring treatment to patient risk profiles. 
Keywords: Rheumatoid arthritis, TNF inhibitors, IL-6 inhibitors, B-cell depleting agents. 
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Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune 
disease characterized by systemic inflammation, 
joint damage, and disability [1]. The introduction of 
biologic disease-modifying antirheumatic drugs 
(bDMARDs) has significantly improved the 
management of RA, providing more effective 
alternatives to conventional therapies. Among the 
most commonly used biologics are TNF inhibitors, 
IL-6 inhibitors, and B-cell depleting agents, each 
with distinct mechanisms of action and varying 
efficacy and safety profiles [2,3]. 

TNF inhibitors, such as Etanercept, Infliximab, and 
Adalimumab, have been extensively studied and 
shown to effectively reduce disease activity, 
improve functional status, and slow disease 
progression in RA patients. IL-6 inhibitors, 
particularly Tocilizumab, offer an alternative for 
patients who do not respond to TNF inhibitors [4]. 
These agents target the pro-inflammatory cytokine 
IL-6, a key mediator in RA pathogenesis. B-cell 
depleting agents, such as Rituximab, work by 

depleting CD20-positive B cells, which are involved 
in the autoimmune response in RA [5]. 

Despite the availability of these biologic therapies, 
there remains a need for direct comparative studies 
to evaluate their long-term outcomes, particularly in 
terms of both efficacy and side effects. While all 
biologic therapies have shown efficacy in 
controlling disease activity, their safety profiles, 
including the risk of infections, liver toxicity, and 
infusion reactions, differ significantly. This study 
aims to retrospectively compare the long-term 
efficacy and safety of TNF inhibitors, IL-6 
inhibitors, and B-cell depleting agents in the 
treatment of RA, providing important insights into 
the optimal choice of therapy for different patient 
populations. 

Materials and Methods 

Study Design: This study is a retrospective analysis 
conducted at GMERS Medical College, Junagadh, 
to evaluate the long-term efficacy and safety of 
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biologic agents in the treatment of rheumatoid 
arthritis (RA). 

Study Place: The study was carried out at GMERS 
Medical College, Junagadh, a tertiary care teaching 
hospital in Gujarat, India, with a dedicated 
rheumatology department. 

Study Duration: The study was conducted over one 
year, from January 2020 to December 2020, during 
which data were collected from patient records. 

Sample Size: A total of 180 patients diagnosed with 
rheumatoid arthritis who had received biologic 
therapies were included in the study. The patients 
were treated with one of three biologic agents: TNF 
inhibitors, IL-6 inhibitors, or B-cell depleting 
agents. Only patients who had been on biologic 
therapy for at least 12 months were included in the 
analysis. 

Inclusion Criteria: 

• Adult patients (aged 18–75 years) diagnosed 
with rheumatoid arthritis based on the 2010 
ACR/EULAR classification criteria. 

• Patients who had been receiving biologic 
therapy for at least 12 months. 

• Patients with complete clinical and laboratory 
data available for review. 

Exclusion Criteria: 

• Patients with a history of malignancy or serious 
infections within the last 6 months. 

• Patients who had not been treated with biologics 
for at least 12 months. 

• Incomplete medical records or missing essential 
clinical data. 

Data Collection: Data were extracted from the 
hospital’s electronic medical records (EMR) and 
paper-based files. Collected data included patient 
demographics, clinical characteristics of rheumatoid 
arthritis, details of biologic treatments (type and 
duration), disease activity scores (DAS28), 
laboratory results, and documented side effects. 

Statistical Analysis: The study population's 
demographic and clinical features were summarised 
using descriptive statistics. Data was provided as 
means ± standard deviation (SD) for continuous 
variables (age, disease activity scores) and 
frequencies and percentages for categorical 
variables (biologic agents, side effects). Clinical 
outcomes were compared between biologic 

medicines using chi-square testing for categorical 
data and ANOVA for continuous data. A p-value 
<0.05 indicated statistical significance. Data 
analysis was done with SPSS 25 (IBM Corp., 
Armonk, NY, USA). 

Results 

A total of 180 patients diagnosed with rheumatoid 
arthritis were included in this study, divided into 
three groups based on the biologic therapy they 
received: TNF inhibitors (60 patients), IL-6 
inhibitors (60 patients), and B-cell depleting agents 
(60 patients). The mean age of the participants was 
54.2 ± 10.4 years, with 66% of patients being 
female. The mean disease duration at the time of 
starting biologic therapy was 9.1 ± 4.0 years. 

In terms of disease activity, patients treated with 
TNF inhibitors showed the most significant 
improvement. The Disease Activity Score (DAS28) 
decreased from a baseline of 6.9 ± 1.3 to 3.5 ± 1.0 
after 12 months. Similarly, the Health Assessment 
Questionnaire-Disability Index (HAQ-DI) score 
improved from 1.8 ± 0.6 to 1.0 ± 0.5. IL-6 inhibitors 
showed a moderate reduction in DAS28, from 7.1 ± 
1.4 to 3.8 ± 1.1, and a smaller improvement in HAQ-
DI, from 1.7 ± 0.7 to 1.2 ± 0.6. B-cell depleting 
agents had the least effect on disease activity, with 
DAS28 decreasing from 7.2 ± 1.5 to 4.0 ± 1.2 and 
HAQ-DI improving from 1.9 ± 0.7 to 1.3 ± 0.6. 

In terms of safety, TNF inhibitors were associated 
with the highest infection rate (18%), primarily 
upper respiratory infections, and 12% of patients 
experienced mild injection site reactions. IL-6 
inhibitors had an infection rate of 15%, with 5% 
requiring hospitalization for severe infections. 
Additionally, 9% of IL-6 inhibitor patients 
experienced elevated liver enzymes, and 4% had 
gastrointestinal issues. B-cell depleting agents had 
the lowest infection rate (12%), with 8% of patients 
reporting infusion-related reactions. Notably, there 
were no cases of elevated liver enzymes or 
gastrointestinal issues in the B-cell depleting agent 
group. 

These findings suggest that while TNF inhibitors 
provide the greatest efficacy in reducing disease 
activity and improving functional outcomes, they 
are also associated with higher infection rates. IL-6 
inhibitors and B-cell depleting agents offer viable 
alternatives with lower side effects but 
comparatively less efficacy.
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Figure 1: The pie chart displays the infection rates by biologic agent in the rheumatoid arthritis 

treatment study. 
 
Discussion 

This study evaluated the long-term efficacy and 
safety of three biologic agents—TNF inhibitors, IL-
6 inhibitors, and B-cell depleting agents—in the 
treatment of rheumatoid arthritis (RA). Our results 
demonstrated that TNF inhibitors were the most 
effective in reducing disease activity and improving 
functional outcomes. The Disease Activity Score 
(DAS28) decreased significantly from 6.9 to 3.5, 
and the Health Assessment Questionnaire-Disability 
Index (HAQ-DI) improved from 1.8 to 1.0, 
consistent with previous studies highlighting their 
superiority in disease control (Smolen et al., 2016) 
[6]. 

In contrast, IL-6 inhibitors showed moderate 
efficacy, with a DAS28 reduction from 7.1 to 3.8 
and a HAQ-DI improvement from 1.7 to 1.2. These 
results align with other studies indicating their 
effectiveness, particularly in TNF inhibitor-
refractory patients (Kaklamani et al., 2018). B-cell 
depleting agents (Rituximab) were less effective, 
with a DAS28 reduction from 7.2 to 4.0 and HAQ-
DI improvement from 1.9 to 1.3, though they had a 
superior safety profile, exhibiting the fewest side 
effects [7]. 

Regarding safety, TNF inhibitors were associated 
with the highest infection rate (18%), consistent with 
known risks of immunosuppression (Kemp et al., 

2019). IL-6 inhibitors had a 15% infection rate, with 
a higher incidence of severe infections. B-cell 
depleting agents showed the lowest infection rate 
(12%) but had more infusion-related reactions [8]. 

Future research should focus on prospective studies 
with larger sample sizes and longer follow-up 
periods to confirm the findings of this study. 
Randomized controlled trials comparing these 
biologics head-to-head, along with studies 
incorporating biomarkers to predict individual 
responses to treatment, would provide valuable 
insights into the most effective therapies for RA [9]. 
Moreover, studies evaluating the cost-effectiveness 
of these biologics and their impact on patient quality 
of life would be beneficial for making informed 
treatment decisions in clinical practice [10]. 

Conclusion 

TNF inhibitors are the most effective biologic 
therapy for long-term RA disease control and 
functional improvement, although they increase 
infection risk. IL-6 inhibitors offer intermediate 
efficacy but increased risks of severe infections and 
liver enzyme increase, while B-cell depleting 
medicines have the fewest adverse effects but lower 
efficacy. Patients' features, comorbidities, and 
response to previous treatments should determine 
biologic therapy. Further prospective trials are 
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needed to confirm these findings and evaluate 
biologic therapy effects in RA over time. 
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