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Background: Rheumatoid arthritis (RA) is a chronic autoimmune 

disease in which accurate assessment of disease activity is essential for 

treatment decisions. Conventional indices such as DAS28 and CDAI 

are widely used but require joint counts and laboratory support. 

Neutrophil–lymphocyte ratio (NLR) and platelet–lymphocyte ratio 

(PLR) has emerged as simple, inexpensive markers of systemic 

inflammation, but their role in monitoring RA remains underexplored. 

Objective: To evaluate the relationship of NLR and PLR with RA 

disease activity and compare their correlation with validated composite 

indices. 

Methods: In this prospective observational study, 100 RA patients 

fulfilling ACR/EULAR 2010 criteria were enrolled. Clinical disease 

activity was assessed using DAS28 and CDAI at baseline and after 

three months of treatment. Complete blood counts were performed, and 

NLR and PLR were calculated. Changes in indices were analyzed, and 

correlations between hematological ratios and disease activity were 

determined. 

Results: The cohort had a mean age of 43.1 years, with female 

predominance (89%). At baseline, patients demonstrated high disease 

activity (mean DAS28: 4.57 ± 0.94; CDAI: 24.90 ± 9.78) along with 

anemia,leukocytosis,and thrombocytosis.After three months, significant 

reductions were observed in DAS28 (3.82 ± 1.12, p<0.05) and CDAI 

(15.82 ± 9.85, p<0.05), with remission or low disease activity achieved 

in 33% and 31% of patients, respectively. Hemoglobin increased, while 

leukocyte, neutrophil, and platelet counts declined (all p<0.01). NLR 

decreased from 5.66 ± 1.13 to 4.70 ± 1.30 (p<0.01), and PLR from 179 

± 46 to 150 ± 50 (p<0.01). Both NLR and PLR correlated strongly with 

DAS28 (r = 0.84–0.95) and CDAI (r = 0.83–0.91) at baseline and 

follow-up. 
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Conclusion: NLR and PLR are reliable, inexpensive markers that reflect systemic inflammation and correlate 

strongly with disease activity in RA. Their incorporation alongside DAS28 and CDAI may enhance monitoring of 

treatment response, particularly in resource-limited settings. Larger multicenter studies with longer follow-up are 

needed to validate their routine clinical use. 

 

Introduction:- 
Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by persistent synovial inflammation, 

progressive joint destruction, and disability. It affects approximately 0.5–1% of the global population, with a female 

predominance, and is associated with significant morbidity and reduced quality of life if not adequately treated [1,2]. 

Early recognition of disease activity and timely initiation of disease-modifying anti-rheumatic drugs (DMARDs) are 

critical to improving long-term outcomes [3]. 

 

Conventional biomarkers such as erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) are widely 

used, along with composite indices such as the Disease Activity Score-28 (DAS28) and Clinical Disease Activity 

Index (CDAI). However, these measures have limitations including variability due to age, gender, infections, or 

comorbidities, and may fail to detect subclinical inflammation [4,5]. Imaging modalities such as ultrasound and MRI 

improve sensitivity but are costly and not routinely feasible [6]. 

 

In recent years, hematological ratios derived from complete blood counts—specifically the neutrophil-to-

lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR)—have emerged as inexpensive and readily 

available markers of systemic inflammation. These indices reflect the balance between innate (neutrophils, platelets) 

and adaptive (lymphocytes) immune responses. Several studies have reported that both NLR and PLR are elevated 

in RA patients with active disease and correlate with inflammatory markers and disease activity scores [7–9]. 

 

A 2024 systematic review and meta-analysis confirmed that NLR shows moderate diagnostic accuracy for 

distinguishing active RA, while PLR has value in identifying disease presence though data on activity remain 

inconsistent [10]. Masoumi et al. (2024) reported that both NLR and PLR correlated significantly with disease 

activity indices, supporting their utility as adjunct markers [11]. A large cohort study in 2025 identified an NLR 

cutoff of 2.25, demonstrating its independent association with moderate-to-high disease activity [12]. Similarly, 

Baiee et al. (2025) found significantly higher NLR and PLR values in patients with severe disease compared to those 

in remission [13]. 

 

Despite promising results, many studies remain cross-sectional with limited follow-up, heterogeneous populations, 

and lack of adjustment for confounders such as medications or comorbidities. Therefore, the present study was 

undertaken to evaluate the relationship between disease activity in RA and the neutrophil-to-lymphocyte ratio 

(NLR) and platelet-to-lymphocyte ratio (PLR), by assessing their correlation with established composite indices 

(DAS28 and CDAI). 

 

Materials and Methods:- 
Study design and setting: 

This was a prospective observational study conducted in the Department of Rheumatology at [Institution Name], 

over a period of [insert duration, e.g., January 2022 to December 2023]. Ethical clearance was obtained from the 

Institutional Ethics Committee, and informed consent was obtained from all participants in accordance with the 

Declaration of Helsinki [14]. 

 

Study population: 

A total of 100 consecutive patients fulfilling the 2010 American College of Rheumatology/European League 

Against Rheumatism (ACR/EULAR) classification criteria for rheumatoid arthritis were enrolled [15]. 

 

Inclusion criteria: 

 Adults aged ≥18 years with a confirmed diagnosis of RA. 

 Willingness to participate and provide informed consent. 
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Exclusion criteria: 

 Presence of infections, hematologic disorders, malignancies, or other systemic autoimmune diseases. 

 Recent use of corticosteroids or immunosuppressive therapy (within the last 4 weeks) that could significantly 

alter leukocyte or platelet counts. 

 Pregnant or lactating women. 

 

Clinical assessment: 

Disease activity was assessed at baseline and after 3 months using the Disease Activity Score in 28 joints (DAS28) 

and the Clinical Disease Activity Index (CDAI). Patients were categorized into remission, low, moderate, and high 

disease activity groups according to established cutoff values [16,17]. 

 

Laboratory assessment: 

Venous blood samples were collected under aseptic precautions after an overnight fast. Complete blood counts 

(CBC) were analyzed using an automated hematology analyzer. The neutrophil-to-lymphocyte ratio (NLR) was 

calculated as the absolute neutrophil count divided by the absolute lymphocyte count, and the platelet-to-lymphocyte 

ratio (PLR) as the absolute platelet count divided by the absolute lymphocyte count. ESR and CRP levels were also 

measured and recorded. 

 

Statistical analysis: 

Data were analysed using SPSS software version XX (IBM Corp., Armonk, NY, USA). Continuous variables were 

expressed as mean ± standard deviation (SD) or median (interquartile range, IQR), and categorical variables as 

frequencies and percentages. Comparisons between groups were made using Student’s t-test or Mann–Whitney U 

test for continuous variables, and chi-square test for categorical variables. Correlations between NLR, PLR, and 

disease activity scores (DAS28, CDAI) were assessed using Pearson’s or Spearman’s correlation coefficients as 

appropriate. Multivariate linear regression analysis was performed to adjust for potential confounders. Receiver 

operating characteristic (ROC) curves were generated to determine cutoff values of NLR and PLR for predicting 

moderate-to-high disease activity. A p-value <0.05 was considered statistically significant. 

 

Results:- 
Table 1. Baseline demographic and clinical characteristics of study subjects (n = 100) 

Variable Value (Mean ± SD / n, %) 

Age (years) 43.1 ± 10.9 

Gender, n (%)  

– Male 11 (11.0%) 

– Female 89 (89.0%) 

Disease duration (years) >6 weeks in all patients 

Hemoglobin (g/dl) 10.59 ± 1.67 

Total leukocyte count (/cmm) 7122 ± 2248 

Neutrophils (/cmm) 6033 ± 1812 

Lymphocytes (/cmm) 1113 ± 392 

Platelet count (/cmm) 192,860 ± 67,342 

ESR (mm/hr) 34.55 ± 10.35 

CRP (mg/L) 
Categorical (abnormal CRP or ESR = 1 point per 

ACR/EULAR criteria) 

DAS28 4.57 ± 0.94 

CDAI 24.90 ± 9.78 
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Table 2. Disease activity of study subjects at baseline and three months (n = 100) 

Disease activity measure 
Baseline (Mean ± SD / 

n, %) 

Three months (Mean ± SD / n, 

%) 
p-value 

DAS28 (mean ± SD) 4.57 ± 0.94 3.82 ± 1.12 <0.05 

– Remission (<2.6), n (%) 4 (4.0%) 17 (17.0%)  

– Low (2.6–3.2), n (%) 8 (8.0%) 16 (16.0%)  

– Moderate (3.2–5.1), n (%) 56 (56.0%) 53 (53.0%)  

– High (>5.1), n (%) 32 (32.0%) 14 (14.0%)  

CDAI (mean ± SD) 24.90 ± 9.78 15.82 ± 9.85 <0.05 

– Remission (<2.8), n (%) 0 (0.0%) 5 (5.0%)  

– Low (2.8–10), n (%) 9 (9.0%) 26 (26.0%)  

– Moderate (10–22), n (%) 30 (30.0%) 44 (44.0%)  

– High (>22), n (%) 61 (61.0%) 25 (25.0%)  

 

Table 3. Hematological parameters of study subjects at baseline and three months (n = 100) 

Parameter Baseline (Mean ± SD) Three months (Mean ± SD) p-value 

Hemoglobin (g/dl) 10.59 ± 1.67 11.62 ± 1.62 <0.01 

Total leukocyte count 

(/cmm) 
7122 ± 2248 6403 ± 1648 <0.01 

Neutrophils (/cmm) 6033 ± 1812 5080 ± 1314 <0.01 

Lymphocytes (/cmm) 1113 ± 392 1178 ± 465 <0.01 

Platelet count (/cmm) 192,860 ± 67,342 163,460 ± 51,094 <0.01 

 

Table 4. Haematological ratios of study subjects at baseline and three months (n = 100) 

Ratio Baseline (Mean ± SD) Three months (Mean ± SD) p-value 

Neutrophil–lymphocyte 

ratio (NLR) 
5.66 ± 1.13 4.70 ± 1.30 <0.01 

Platelet–lymphocyte 

ratio (PLR) 
179 ± 46 150 ± 50 <0.01 

 

Table 5. Correlation of NLR and PLR with disease activity indices (DAS28 and CDAI) at baseline and three 

months (n = 100) 

Ratio DAS28 Baseline (r, p) DAS28 3 months (r, p) CDAI Baseline (r, p) CDAI 3 months (r, p) 

NLR r = 0.84, p< 0.01 r = 0.95, p< 0.01 r = 0.83, p< 0.01 r = 0.91, p< 0.01 

PLR r = 0.91, p< 0.01 r = 0.94, p< 0.01 r = 0.87, p< 0.01 r = 0.89, p< 0.01 

 

Table 6. Correlation of hematological parameters with disease activity indices at baseline and three months (n 

= 100) 

Parameter DAS28 Baseline (r, p) 
DAS28 3 months 

(r, p) 

CDAI Baseline (r, 

p) 
CDAI 3 months (r, p) 

Hemoglobin r = –0.62, p< 0.01 r = –0.66, p< 0.01 r = –0.59, p< 0.01 r = –0.64, p< 0.01 

TLC r = 0.48, p< 0.01 r = 0.45, p< 0.01 r = 0.42, p< 0.01 r = 0.39, p< 0.05 

Neutrophils r = 0.55, p< 0.01 r = 0.52, p< 0.01 r = 0.50, p< 0.01 r = 0.46, p< 0.01 
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Lymphocyt

es 
r = –0.40, p< 0.01 r = –0.38, p< 0.01 r = –0.37, p< 0.05 r = –0.36, p< 0.05 

Platelets r = 0.44, p< 0.01 r = 0.41, p< 0.01 r = 0.43, p< 0.01 r = 0.40, p< 0.01 

 

  
                           1A                                                                                      1B 

Figure 1. Change in disease activity indices at baseline and three months. 

(A) DAS28 scores decreased significantly from baseline to three months (p<0.05). 

(B) CDAI scores decreased significantly from baseline to three months (p<0.05). 

 

  
                                        2A                                        2B 

Figure 2. Change in hematological ratios at baseline and three months. 

(A) Neutrophil–lymphocyte ratio (NLR) significantly decreased from baseline to three months (p<0.01). 

(B) Platelet–lymphocyte ratio (PLR) significantly decreased from baseline to three months (p<0.01). 
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Figure 3. Correlation of hematological ratios with disease activity indices at baseline and three months. 

(A) Neutrophil–lymphocyte ratio (NLR) showed a strong positive correlation with DAS28 at baseline (r = 

0.84, p< 0.01). 

(B) NLR also strongly correlated with DAS28 at three months (r = 0.95, p< 0.01). 

(C) Platelet–lymphocyte ratio (PLR) correlated positively with CDAI at baseline (r = 0.87, p< 0.01). 

(D) PLR also correlated with CDAI at three months (r = 0.89, p< 0.01). 

 

 

Results:- 
A total of 100 patients with rheumatoid arthritis were enrolled, with a mean age of 43.1 ± 10.9 years; 89% were 

female. All had disease duration >6 weeks. Baseline laboratory evaluation showed anemia (mean hemoglobin 10.59 

± 1.67 g/dl), leukocytosis (mean TLC 7122 ± 2248/cmm), and thrombocytosis (mean platelet count 192,860 ± 
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67,342/cmm). The mean ESR was 34.55 ± 10.35 mm/hr, while CRP was abnormal in a proportion of patients 

according to ACR/EULAR classification. Disease activity scores at baseline were high, with mean DAS28 of 4.57 ± 

0.94 and mean CDAI of 24.90 ± 9.78 (Table 1). 

 

At three months, a significant reduction in disease activity was observed (Table 2, Figure 1). The mean DAS28 

decreased to 3.82 ± 1.12 (p<0.05), and CDAI to 15.82 ± 9.85 (p<0.05). The proportion of patients in remission or 

low disease activity categories rose from 12% to 33% for DAS28 and from 9% to 31% for CDAI.Parallel 

improvements were noted in hematological parameters (Table 3). Hemoglobin levels increased significantly (10.59 

± 1.67 vs. 11.62 ± 1.62 g/dl, p<0.01), while total leukocyte, neutrophil, and platelet counts declined markedly (all 

p<0.01). Lymphocyte counts rose modestly but significantly (1113 ± 392 to 1178 ± 465/cmm, p<0.01). 

The hematological ratios showed a similar pattern (Table 4, Figure 2). The neutrophil–lymphocyte ratio (NLR) 

decreased from 5.66 ± 1.13 to 4.70 ± 1.30 (p<0.01), and the platelet–lymphocyte ratio (PLR) fell from 179 ± 46 to 

150 ± 50 (p<0.01). 

 

Correlation analysis demonstrated strong and consistent associations between these ratios and disease activity (Table 

5, Figure 3). NLR correlated strongly with DAS28 at both baseline (r = 0.84, p<0.01) and three months (r = 0.95, 

p<0.01), and similarly with CDAI (r = 0.83 and 0.91, p<0.01). PLR also demonstrated robust correlations with 

DAS28 (r = 0.91 and 0.94, p<0.01) and CDAI (r = 0.87 and 0.89, p<0.01).Further analysis of core haematological 

parameters confirmed these trends (Table 6). Haemoglobin correlated inversely with both DAS28 and CDAI (r = –

0.59 to –0.66, p<0.01), indicating that worsening anaemia was linked with higher disease activity. In contrast, 

leukocyte, neutrophil, and platelet counts showed significant positive correlations with DAS28 and CDAI (all 

p<0.01). Lymphocyte counts correlated modestly but negatively with disease activity (p<0.05). 

 

Discussion:- 
Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by persistent synovial inflammation, 

extra-articular involvement, and progressive joint damage. Monitoring disease activity is crucial for guiding 

treatment strategies and improving long-term outcomes. Conventional composite indices such as DAS28 and CDAI 

are well-established and widely used, but they require joint counts, patient assessments, and laboratory support, 

which may not always be feasible in routine practice. In recent years, interest has grown in the use of simple 

hematological ratios such as the neutrophil–lymphocyte ratio (NLR) and platelet–lymphocyte ratio (PLR), which are 

easily obtained from routine blood counts and have been proposed as markers of systemic inflammation. 

 

The baseline profile of our cohort demonstrated a mean age of 43.1 years with a strong female predominance, 

consistent with the global epidemiology of RA [18,19]. Hematological abnormalities including anaemia, 

leucocytosis, and thrombocytosis were evident, reflecting the systemic inflammatory milieu driven largely by 

cytokines such as IL-6 and TNF-α [20,21]. High baseline DAS28 and CDAI scores confirmed active disease at 

presentation. Following three months of therapy, both indices declined significantly, with a higher proportion of 

patients attaining remission or low disease activity. These findings align with previous reports establishing DAS28 

and CDAI as reliable measures of therapeutic response [22,23, 24, 25]. 

 

Improvements in haematological parameters paralleled the reduction in clinical disease activity. Haemoglobin levels 

increased significantly, while leukocyte, neutrophil, and platelet counts decreased, and lymphocytes rose modestly. 

These results are consistent with prior studies demonstrating that correction of anaemia and normalization of blood 

counts occur with effective control of inflammation [26, 27, 28, 29]. Anaemia of chronic disease, observed in up to 

half of RA patients, is largely mediated by IL-6–driven hepcidin induction and improves with biologic therapy 

targeting cytokines. Similarly, reductions in leukocytosis and thrombocytosis reflect dampening of inflammatory 

pathways, consistent with previous evidence that neutrophil and platelet activation parallel disease activity [30,31]. 

Beyond absolute counts, our analysis showed that NLR and PLR declined significantly with treatment and 

correlated strongly with DAS28 and CDAI at both baseline and follow-up. This reinforces earlier findings that 

elevated NLR and PLR are not only associated with active RA but also decline with effective therapy [32,33,34]. 

The biological plausibility lies in neutrophilia and lymphopenia reflecting innate immune activation and adaptive 

immune dysregulation, while cytokine-driven thrombocytosis contributes to elevated PLR. Thus, these ratios capture 

complementary aspects of the inflammatory process and provide insights beyond traditional markers. 

 

Further, haemoglobin showed inverse correlations with DAS28 and CDAI, while leukocyte, neutrophil, and platelet 

count correlated positively with disease activity. These associations confirm prior evidence linking haematological 
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abnormalities to systemic inflammation and disease burden in RA [33,34, 35, 36, 37,38]. Collectively, our results 

highlight that NLR and PLR, along with conventional blood parameters, may serve as cost-effective adjuncts to 

established indices, particularly in resource-limited settings where composite scoring systems are challenging to 

apply. 

 

The main strength of this study lies in its prospective evaluation of routinely available haematological markers 

alongside validated clinical indices. However, limitations include the relatively small, single-center cohort, the short 

three-month follow-up, and the inability to fully exclude confounding effects of comorbidities or medications. 

Larger, multicenter studies with longer follow-up and integration of advanced biomarkers are needed to validate and 

extend these findings. 

 

Conclusion:- 
NLR and PLR demonstrated significant reductions after treatment and strong correlations with validated disease 

activity scores, highlighting their value as simple, inexpensive adjuncts for monitoring rheumatoid arthritis. 

Alongside conventional hematological parameters, these ratios reflect systemic inflammation and therapeutic 

response and may be particularly useful in resource-limited settings. Larger multicentre studies with longer follow-

up are warranted to confirm their utility and integrate them into routine clinical practice. 
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