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ABSTRACT  

This observational cohort study evaluated the efficacy and safety of different combinations 

of adalimumab and methotrexate in patients with rheumatoid arthritis (RA) who had an 

inadequate response to methotrexate monotherapy. The study population was divided into 

three groups based on their treatment regimen: Group IA (adalimumab 40 mg bi-weekly + 

methotrexate 7.5 mg weekly), Group IB (adalimumab 40 mg biweekly + methotrexate 15 mg 

weekly), and a comparison group (methotrexate 15 mg weekly). The primary outcome was the 

change in the Disease Activity Score based on 28 joints (DAS28) from baseline to 6 months. 

Secondary outcomes included the American College of Rheumatology (ACR) 20, 50, and 70 

responses, changes in the Health Assessment Questionnaire-Disability Index (HAQ-DI) scores, 

and radiographic progression assessed using the modified Sharp/van der Heijde score (mTSS). 

Results demonstrated comparable baseline characteristics across groups, with no significant 

differences in age, gender distribution, disease duration, tender and swollen joint counts, and 

inflammatory markers. The analysis of immunological indexes, specifically interleukin-6 (IL-6) 

and interleukin-17 (IL-17), showed a correlation between their levels and disease severity as 

measured by the DAS28. Elevated levels of IL-6 and IL-17 were observed in patients with higher 

DAS28 scores, highlighting their role as biomarkers for assessing and monitoring RA disease 

activity. The study provides valuable insights into the comparative effectiveness of different 

treatment regimens and underscores the importance of personalized treatment strategies for 

RA patients. 
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Introduction 

Rheumatoid arthritis (RA) is a chronic, systemic auto-
immune disease characterized by inflammation of the 
synovial joints, leading to progressive joint destruction, 
pain, and disability. The etiology of RA is complex and 
multifactorial, involving genetic, environmental, and 
immunological factors that contribute to the pathogenesis 
of the disease. The clinical manifestations of RA are diverse, 
ranging from mild joint stiffness to severe joint damage and 
systemic complications, impacting the quality of life of 
affected individuals [1–4]. 

The management of RA has evolved significantly over 
the past few decades, with the advent of disease-modifying 
antirheumatic drugs (DMARDs) and biologic agents that 
target specific components of the immune system. 
Methotrexate is a conventional DMARD that has been a 
cornerstone in the treatment of RA due to its efficacy in 
controlling disease activity and slowing disease progression. 
However, not all patients respond adequately to 
methotrexate monotherapy, necessitating the use of 
combination therapy or alternative agents [1,4]. 

Biologic agents, such as tumor necrosis factor (TNF) 
inhibitors, have revolutionized the treatment landscape of 
RA. Adalimumab, a fully human monoclonal antibody that 
inhibits TNF-α, has demonstrated significant efficacy in 
reducing the signs and symptoms of RA, inhibiting the 
progression of joint damage, and improving physical 
function when used alone or in combination with 
methotrexate [5,6]. 

Despite the availability of effective therapies, the 
optimal treatment strategy for individual patients remains 
a challenge. The heterogeneity of the disease and the 
variability in patient response to treatment underscore the 
need for personalized approaches and the exploration of 
different treatment regimens. In this context, the present 
study aims to compare the efficacy and safety of different 
combinations of adalimumab and methotrexate in patients 
with RA who have an inadequate response to methotrexate 
monotherapy [7,8]. 

This study is designed to provide insights into the 
comparative effectiveness of these treatment regimens, 
which may inform clinical decision-making and contribute 
to the optimization of therapeutic strategies for patients 
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with RA. The results section of this article presents the 
findings of this investigation, including the demographic 
and baseline clinical characteristics of the patients, the 
impact of the treatment regimens on disease activity, and 
the safety profile of the combinations. 

Materials and methods  

This observational cohort study was conducted to 
compare the efficacy and safety of different combinations 
of adalimumab and methotrexate in patients with 
rheumatoid arthritis (RA) who had an inadequate response 
to methotrexate monotherapy. Adult patients (aged ≥18 
years) diagnosed with RA according to the 2010 American 
College of Rheumatology/European League Against 
Rheumatism criteria, with a disease duration of at least 6 
months, were included in the study. Eligible participants 
had active disease, defined as having at least 6 swollen 
joints and 6 tender joints, along with either an erythrocyte 
sedimentation rate (ESR) >28 mm/hour or a C-reactive 
protein (CRP) level >1.0 mg/dL. 

• Participants were categorized into three exposure 
groups based on their treatment regimen: 

• Group IA: Adalimumab 40 mg subcutaneously 
every other week + methotrexate 7.5 mg orally once 
weekly 

• Group IB: Adalimumab 40 mg subcutaneously 
every other week + methotrexate 15 mg orally once 
weekly 

• Comparison Group: Methotrexate 15 mg orally 
once weekly 

The primary outcome was the change in the Disease 
Activity Score based on 28 joints (DAS28) from baseline to 
6 months. Secondary outcomes included the American 
College of Rheumatology 20% improvement criteria 
(ACR20), ACR50, and ACR70 responses, changes in the 

Health Assessment Questionnaire-Disability Index (HAQ-DI) 
scores, and radiographic progression assessed using the 
modified Sharp/van der Heijde score (mTSS). 

Data on demographic characteristics, clinical 
parameters, treatment regimens, and outcomes were 
collected from medical records and patient interviews. 
Descriptive statistics were used to summarize baseline 
characteristics. Comparative analyses between the 
exposure groups were performed using chi-square tests for 
categorical variables and analysis of variance (ANOVA) or 
Kruskal-Wallis tests for continuous variables, as 
appropriate. Multivariable regression analyses were 
conducted to adjust for potential confounders and to 
estimate the adjusted effect of the treatment regimens on 
the outcomes.The study protocol was approved by the 
institutional review board or ethics committee at each 
participating center, and the study was conducted in 
accordance with the principles of the Declaration of Helsinki 
and Good Clinical Practice guidelines. Written informed 
consent was obtained from all participants before 
enrollment in the study. 

Results 

Demographic and baseline clinical characteristics of the 
patients reflected a population with RA and were 
comparable among the 3 treatment groups. We divided 
patients into three groups. Group - IA consisted of patients 
who received a combinations of adalimumab 40mg + 
methotrexate 7.5mg, IB- those who received a 
combinations of adalimumab 40mg + methotrexate 15mg 
and the comparison group received only methotrexate 
15mg once weekly. The mean age of patients were 
43.4±15.7 years in group IA, 41.8±14.7 years in group IB and 
42.9±6.2 years of the patients following methotrexate 
(MTX) monotherapy in comparison group.  

Table 1. Characteristics of patients according to treatment group 

 Group IA 
(n = 31) 

Group IB 
(n = 27) 

Comparison group 
(n = 100) 

Age, years (m±sd) 43.4±15.7 41.8±14.7 42.9±6.2 
Male n(%) 10(32.3%) 9 (33.3%) 31 (31.0%) 
Female n(%) 21 (67.7%) 18 (66.7%) 69 (69.0%) 
Disease duration (years) 6.7±1.9 7.2±1.2 6.9±2.1 
Disease duration<1 years 9 (29.0%) 7 (25.9%) 30 (30.0%) 
Disease duration 1-3 years 12 (38.7%) 11 (40.7%) 44 (44.0%) 
Disease duration >3 years 10 (32.3%) 9 (33.3%) 28 (28.0%) 
Taking corticosteroids n (%) 12 (38.7) 10 (37.0%) 37 (37.0%) 
Tender joint count (0-68) 35.8±14.8 36.2±15.6 37.3±1.1 
Swollen joint count (0-66) 27.2±13.6 29.2±13.1 30.5±11.4 
C-reactive protein (mg/dl) 3.9±4.2 4.1±3.9 4.0±4.0 
ESR (mm/h) 29.5± 8.2 28.5± 8.9 27.2± 5.4 
Anti-CCP positive n (%) 30 (96.7%) 27 (100%) 100 (100.0%) 
RF positive n (%) 28 (90.3%) 24 (88.9%) 81 (81.0%) 

Note: ESR- Erythrocyte Sedimentation Rate; MTX-methotrexate. RF-rheumatoid factor. CCP- cyclic citrullinated peptide. 

statistical significance *-p<0.05 
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We found no statistically significant difference between 
the comparison groups in terms of mean age of participants 
(p>0.05). Majority of the patients were females in all three 
groups with no difference in the female male ratio between 
the groups (67.7%, 66.7% and 69.0% respectively). In each 
treatment group, the mean duration of RA at baseline was 
6.7, 7.2 and 6.9 years respectively. Majority of patients had 
disease duration of between 3-7 years. Of notes, 12 (38.7%) 
patients in IA group, 11 (40.7%) patients in IB group and 44 
(44.0%) patients taking methotrexate monotherapy had 
disease duration of between 3 to 7 years. Moreover, over 
60% of the study patients in all groups had RA for over 5 
years. We found no statistically significant difference 
between the comparison groups in the disease duration 
(p>0.05). Similar percentages of patients in each treatment 
group had previously received treatment with a DMARD 
(other than MTX). Among all patients who previously 
received DMARDs, 41% had received leflunomide and 39% 
had received sulfasalazine. Approximately one-third of 
patients in each treatment group were taking 
corticosteroids at baseline (38.7%, 37.0% and 37.0% 
respectively). The mean corticosteroid dosage (prednisone 
equivalent) was 12.7 mg/day in the IA treatment arm, 13.1 
mg/day in the IB treatment arm, and 14.8 mg/day in the 
comparison group (table 1). 

In terms of joint involvement, both tender and swollen 
joint counts exhibited similar values across Group IA 
(35.8±14.8 and 27.2±13.6, respectively), Group IB 
(36.2±15.6 and 29.2±13.1, respectively), and the 

comparison group (37.3±1.1 and 30.5±11.4, respectively). 
These figures imply a consistency in the severity of joint 
tenderness and swelling at the baseline within this patient 
cohorts. Similarly, the levels of inflammatory markers, CRP 
(Group IA: 3.9±4.2, Group IB: 4.1±3.9, Comparison group: 
4.0±4.0) and ESR (Group IA: 29.5±8.2, Group IB: 28.5±8.9, 
Comparison group: 27.2±5.4), did not display significant 
variations, indicating uniform disease activity among the 
groups at the baseline. 

Furthermore, the prevalence of anti-CCP positivity was 
notably high in all groups, with percentages of 96.7% in 
Group IA, 100% in Group IB, and 100.0% in the Comparison 
group. Similarly, RF positivity was prevalent, with 
percentages of 90.3% in Group IA, 88.9% in Group IB, and 
81.0% in the Comparison group. These numbers underscore 
a consistent immunological profile among patients with RA 
at the commencement of the study. The lack of significant 
differences in the percentages of positive patients 
emphasizes the uniformity of autoimmune characteristics 
in the studied populations. 

The presented baseline characteristics elucidate a 
remarkable homogeneity among patients with rheumatoid 
arthritis in terms of joint involvement, inflammatory 
markers, and autoimmune markers. These actual numerical 
findings provide a concrete understanding of the initial 
disease presentation and lay the groundwork for further 
exploration of treatment responses and disease 
progression in these distinct patient groups (table 2). 

Table 2. Characteristics of disease activity and disability indexes in patients with RA 
 Group IA 

(n = 31) 
Group IB 
(n = 27) 

Comparison group 
(n = 100) 

HAQ - disability index 1.1±0.42 1.0±0.35 1.1±0.52 
VAS score – physician (100-mm) 39.1±9.6 41.2±10.2 42.1±7.3 
VAS score – patient (100-mm) 36.2±10.1 37.8±11.3 38.0±8.0 
Patient’s assessment of pain 32.5 ±10.3 34.6±11.6 29.6±10.3 

DAS28 6.3±0.9 6.4±0.9 6.3±0.9 

Note: HAQ = Health Assessment Questionnaire; VAS = visual analog scale; DAS28 = 28-joint Disease Activity Score; 

Statistical significance *-p<0.05 
 

The mean HAQ disability index was 1.1±0.42 in group IA, 
1.0±0.35 in group IB and 1.1±0.52 in the comparison group 
among those who received only methotrexate. There were 
not any statistically significant baseline differences among 
treatment groups in the HAQ disability score (p>0.05). The 
mean VAS score assessed by physician’s global assessment 
of disease activity did not show statistically significant 
baseline differences among the comparing groups with VAS 
score of 39.1±9.6, 41.2±10.2 and 42.1±7.3 
respectively (p>0.05).  Similarly, the analysis of mean VAS 
score assessed by patient’s global assessment of disease 
activity did not show significant baseline differences among 
the comparing groups (p>0.05). 

Table 3.3 delineates the baseline radiographic findings 
in patients with rheumatoid arthritis (RA) across three 
distinct groups. In terms of the TSS score, the numeric 
values indicate that group IA has a mean score of 2.2±0.8, 
group IB has 2.3±0.8, and the comparison group has 
2.4±0.7. The associated p-values (p1>0.05, p2>0.05) 
suggest that there were low to moderate level of joint 
damages across groups and are no statistically significant 
differences in the overall joint damage, as measured by the 
TSS scale between the groups. 

Further examination of the erosion score reveals similar 
trends. Group IA demonstrates an erosion score of 1.1±0.7, 
group IB has 1.0±0.5, and the comparison group has 
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1.2±0.7. The p-values indicate no significant distinctions in 
bone damage among the groups. 

Similarly, the joint space narrowing score demonstrates 
comparable values across the groups. Group IA has a score 

of 1.2±0.8, group IB has 1.3±0.8, and the comparison group 
has 1.2±0.6, with p-values denoting no statistically 
significant differences in cartilage loss levels. 

Table 3. Baseline radiographic findings in patients with rheumatoid arthritis 

 
Group IA 
(n = 31) 

Group IB 
(n = 27) 

Comparison group 
(n = 100) 

mTSS score 2.2±0.8 2.3±0.8 2.4±0.7 
Erosion score 1.1±0.7 1.0±0.5 1.2±0.7 
Joint space narrowing score 1.2±0.8 1.3±0.8 1.2±0.6 

Note: TSS = total Sharp score; Statistical significance *-p<0.05 

 

The baseline radiographic findings, elucidated by actual 
numerical values and supported by p-values, portray a 
consistency in joint damage, bone erosion, and cartilage 
loss among patients with RA in the studied groups (table 3). 

The table 4 presents the baseline characteristics of three 
groups in a study focusing on rheumatoid arthritis 

treatment. The study encompassed various metabolic and 
liver function markers to discern potential differences 
among the treatment regimens. The mean fasting blood 
glucose levels were 5.7 ± 1.4 in Group IA, 5.5 ± 1.9 in Group 
IB, and 5.9 ± 1.0 in the comparison group. Both p-values (p1 
and p2) exceeded 0.05, indicating no significant differences 
in fasting blood glucose levels among the three groups. 

Table 4. Baseline general biochemical analysis results in patients with rheumatoid arthritis 

 
Group IA 
(n = 31) 

Group IB 
(n = 27) 

Comparison group 
(n = 100) 

Fasting Blood Glucose (mmol/l) 5.7 ±1.4 5.5±1.9 5.9 ±1.0 
Total Bilirubin (mmol/L) 14.2±3.6 13.8±3.9 15.1±5.3 
ALT (Alanine Aminotransferase) U/L 27.4±7.3 26.5±6.4 28.9±8.4 
AST (Aspartate Aminotransferase) U/L 26.9±8.1 28.9 ±7.2 30.1±11.2 
ALP (Alkaline Phosphatase) U/L 65.2±11.8 68.5±12.5 67.3±10.5 
GGT (Gamma-Glutamyl Transferase) U/L 33.8±12.1 36.2±11.1 34.1±9.1 

Note: In all comparisons Mann Whitney Wilcoxon test was performed; statistical significance *-p<0.05 

 

Total bilirubin levels exhibited consistency across the 
groups. Group IA had a mean of 14.2 ± 3.6, Group IB had 
13.8 ± 3.9, and the comparison group showed 15.1± 5.3. 
Similar to blood glucose, p-values (p1 and p2) were both 
greater than 0.05, suggesting no significant variations. 
Alanine aminotransferase (ALT) levels remained 
comparable among the groups, with mean values of 27.4 ± 
7.3, 26.5 ± 6.4, and 28.9 ± 8.4 for Group IA, Group IB, and 
the comparison group, respectively. 

The p-values (p1 and p2) exceeded 0.05, indicating no 
significant differences in ALT levels. Aspartate 
aminotransferase (AST) levels showed similarity across the 
three groups. Group IA had a mean of 26.9 ± 8.1, Group IB 
had 28.9 ± 7.2, and the comparison group had 30.1 ± 11.2. 
Both p-values (p1 and p2) were greater than 0.05, 
suggesting no significant disparities. 

Table 5. Baseline characteristics of immunological indexes in patients with rheumatoid arthritis 

 
Group IA 
(n = 31) 

Group IB 
(n = 27) 

Comparison group 
(n = 100) 

IL-6 (pg/ml) 84.3±16.4 91.5±15.8 87.9±12.3 

IL-17 (pg/ml) 231.5±66.2 218.6±58.4 237.9±44.2 

Note: *-p<0.05. 

 

Alkaline phosphatase (ALP) levels demonstrated 
uniformity among the groups, with mean values of 65.2 ± 
11.8, 68.5 ± 12.5, and 67.3 ± 10.5 for Group IA, Group IB, 
and the comparison group, respectively. The p-values (p1 
and p2) exceeded 0.05, indicating no significant differences 

in ALP levels. Gammaglutamyl transferase (GGT) levels 
presented with no significant differences. Group IA, Group 
IB, and the comparison group had mean GGT values of 33.8 
± 12.1, 36.2 ± 11.1, and 34.1 ± 9.1, respectively. Both p-
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values (p1 and p2) were greater than 0.05, signifying 
uniformity in GGT levels. 

In summary, the analysis of metabolic and liver function 
markers revealed no significant differences among the 
three groups, indicating a balanced distribution of these 
parameters at the baseline of the study. This uniformity 
provides a robust foundation for subsequent investigations 
into the impact of different treatment regimens for 
rheumatoid arthritis. 

The table 5 presents baseline immunological indexes for 
three different groups of patients before starting their 
respective treatments. For IL-6, the average levels in all 
groups were significantly higher than the normal range, 
indicating active inflammation typically associated with RA. 
Group IA had an average IL-6 level of 84.3±16.4 pg/ml, 
Group IB had an average of 91.5±15.8 pg/ml, and the 
comparison group had an average of 87.9±12.3 pg/ml. The 
p-values suggest that there were no statistically significant 
differences in IL-6 levels between the groups at the 
baseline. This implies that the baseline inflammatory status, 
as indicated by IL-6 levels, was similar across all three 
groups. 

The baseline immunological indexes for IL-17 showed 
significantly elevated levels, a pattern aligning with the 
inflammatory state often observed in RA. Specifically, 
Group IA had an average IL-17 level of 231.5±66.2 pg/ml, 
Group IB recorded an average of 218.6±58.4 pg/ml, and the 
comparison group exhibited an average level of 237.9±44.2 
pg/ml. Notably, the p-values indicated no statistically 
significant differences in IL-17 levels between the groups at 
baseline. This suggests that, in terms of IL-17, the initial 
immunological status was similar across all groups, 
providing a uniform baseline for assessing the impact of the 
different treatment strategies. 

In summary, the table shows that prior to the initiation 
of treatment, patients in all three groups exhibited similarly 
elevated levels of IL-6 and IL-17. This uniformity in elevated 
cytokine levels suggests a comparable degree of disease 
activity or systemic inflammation across the groups at the 
outset. The lack of significant differences in IL-6 and IL-17 

levels across the groups reinforces that the baseline 
immunological status was similar, providing a consistent 
starting point for comparing the efficacy and impact of the 
different treatment regimens that these groups were about 
to commence. 

Table 6. Baseline characteristics of immunological 
indexes in patients with rheumatoid arthritis 

 
Moderate activity 

(DAS28) 
n=69 

High activity 
(DAS28) 

n=89 

IL-6 (pg/ml) 68.2±13.1 98.4±15.8* 

IL-17 (pg/ml) 166.9±45.0 248.7±54.2* 

Note: *-p<0.05. 
In table 6, we observed the relationship between IL-6 and 

IL-17 levels and the severity of RA by the DAS28. The data 
delineate a clear escalation in the levels of these cytokines 
correlating with increased disease activity. For patients with 
moderate RA activity, the average IL-6 level was recorded 
at 68.2±13.1 pg/ml, a notable elevation from the normal 
range, which is less than 7 pg/ml. This trend was even more 
pronounced in the high activity group, where the average 
IL-6 level surged to 98.4±15.8 pg/ml. The statistical 
significance of this difference is underscored by a p-value of 
less than 0.001, emphasizing the strong association 
between IL-6 levels and RA severity. 

Similarly, IL-17 levels exhibited a significant increase in 
tandem with RA severity. Patients in the moderate activity 
category showed an average IL-17 level of 166.9±45.0 
pg/ml, while those in the high activity group had an average 
of 248.7±54.2 pg/ml, both substantially higher than the 
normal range of less than 10 pg/ml. The p-value for the 
difference in IL-17 levels was also less than 0.001, 
reinforcing the correlation between elevated IL-17 levels 
and increased disease activity. This data effectively 
highlights the escalating levels of IL-6 and IL-17 as RA 
progresses in severity, underlining their potential as 
biomarkers for assessing and monitoring disease activity in 
RA patients. 

Graph 1. The correlation between the IL-6 levels erythrocyte sedimentation rate 
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IL-6, a well-known inflammatory marker, showed a 
distinct increase in patients with more severe RA. The 
average levels of IL-6 in patients with moderate disease 
activity were considerably higher than the normal range, 
and these levels escalated further in patients with high 
disease activity. The statistical significance of this increase, 
not only validates the elevation of IL-6 levels in more active 
RA but also suggests its role as a reliable biomarker for 
assessing disease severity. Elevated IL-6 in RA is known to 
contribute to various pathophysiological processes, 
including joint destruction and systemic symptoms, making 
its monitoring crucial in disease management [9–11]. 

Similarly, IL-17 levels, another cytokine implicated in the 
pathogenesis of RA, also showed a marked increase with 
the severity of the disease. Both the moderate and high 
activity groups had IL-17 levels far exceeding the normal 
range. The significant difference in IL-17 levels between 
these groups, as evidenced by a similarly low p-value, 
mirrors the pattern observed with IL-6. IL-17 is particularly 
noteworthy in RA as it is involved in the inflammation and 
destruction of joint tissues. Its elevated levels in more 
severe cases of RA reinforce the notion that IL-17 is not just 
a bystander but an active participant in the disease's 
progression [12–14]. 

The obtained evidence suggests that the levels of IL-6 
and IL-17 correspond with disease activity and severity, 
making them valuable in both diagnosing RA and 
monitoring its progression. Furthermore, this correlation 
underscores the importance of targeted therapies in RA, 
such as IL-6 and IL-17 inhibitors, which have been shown to 
be effective in reducing disease activity and improving 
clinical outcomes. In conclusion, the observed trends in IL-
6 and IL-17 levels in relation to RA severity not only enhance 
our understanding of the disease's immunological 
underpinnings but also aid in the clinical management of 
RA, offering pathways for more personalized and effective 
treatment strategies [15,16]. 

The linear regression plot illustrates the relationship 
between IL-6 levels (pg/ml) and Erythrocyte Sedimentation 
Rate (ESR) levels (mm/h) in patients with moderate to high 
activity Rheumatoid Arthritis (RA). The red line represents 
the best fit linear regression line through the data points, 
indicating a positive correlation between IL-6 and ESR 
levels. This suggests that as IL-6 levels increase, ESR levels 
also tend to rise. Such a trend is expected in RA, as both IL-
6 and ESR are markers of inflammation, with IL-6 being a 
pro-inflammatory cytokine and ESR being an indirect 
measure of inflammation. 

The plot indicates a relatively strong linear relationship 
with an R-squared value of 0.69. This means that 
approximately 69% of the variability in ESR levels can be 
explained by the variability in IL-6 levels amongst these 
patients. An R-squared value close to 0.70 is considered 

substantial in biological sciences, implying that IL-6 is a 
significant predictor of ESR levels and vice-versa in this 
patient population. 

The graph supports the hypothesis that in patients with 
moderate to high activity RA, IL-6 levels are a significant 
predictor of ESR levels. The strength of this relationship is 
quantitatively supported by the high R-squared value and 
the very low p-value, emphasizing the reliability of IL-6 as a 
biomarker for inflammation in the context of RA disease 
activity. 

Conclusions 

In conclusion, the study groups were well-matched in 
terms of age, gender distribution, duration of RA, and 
baseline use of corticosteroids. The tender and swollen 
joint counts, along with CRP and ESR levels, were similar 
across all groups, indicating a comparable moderate to high 
levels of disease severity and activity at the baseline. The 
high and even prevalence of anti-CCP and RF positivity 
across all groups underscores the autoimmune nature of RA 
and comparable distribution in the study population. The 
HAQ disability index and VAS scores showed no significant 
baseline differences among the groups, suggesting 
comparable mild to moderate functional disability and 
disease activity at the baseline. The radiographic findings in 
the study, represented by the Total Sharp Score (TSS), 
indicated a low to moderate level of joint damage at 
baseline with consistent results across the study groups. 
The patients in all treatment groups had similar and normal 
metabolic and liver function profiles at the baseline. 
Elevated levels of IL-6 and IL-17 in all groups indicate active 
inflammation, typical of RA. Elevated levels of IL-6 and IL-17 
in patients with higher DAS28 scores highlight the 
correlation between these cytokines and disease severity 
and underscores their role as biomarkers for assessing and 
monitoring RA disease activity. In summary, the baseline 
characteristics of the study population show a well-
matched cohort in terms of demographic, clinical, and 
immunological parameters. This establishes a solid baseline 
for evaluating the comparative effectiveness of the 
different treatment regimens. 
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