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Abstract

Introduction: The aim was to study the red cell distribution width (RDW) and neutrophil-lym-
phocyte ratio (NLR) as inflammatory markers and their correlation with clinical disease activity 
parameters in patients with rheumatoid arthritis (RA).
Material and methods: This observational cross-sectional study included 100 randomly selected 
patients with RA. Disease Activity Score with 28-joint counts and erythrocyte sedimentation rate 
(DAS28–ESR) was taken as a marker of disease activity. The diagnostic value of NLR and RDW in RA 
was assessed.
Results: The majority (51%) of cases showed mild disease activity. The mean NLR in cases was 
3.88 ±2.59. Mean RDW was 16.25 ±2.49%. Neutrophil-lymphocyte ratio significantly correlated 
with ESR (p = 0.026), severity of pain (p = 0.013), osteoporosis (p = 0.014) and radiographic joint 
erosions (p = 0.048), but not with DAS28–ESR (p > 0.05) and C-reactive protein (CRP) (p > 0.05). 
Red cell distribution width showed a significant correlation only with NLR (p = 0.009). The pos-
itive predictive values of NLR and RDW for disease activity were 93.3% and 90% and the nega-
tive predictive values were 20% and 16.7% respectively. For NLR, the area under the curve (AUC) 
was 0.78 (p = 0.001) and at a cut-off value of 1.63, the diagnostic sensitivity was 97.7% and 
specificity 50%. For RDW, the AUC was 0.43 (p = 0.40) and at a cut-off value of 14.52, the diag-
nostic sensitivity was 70.5% and specificity 41.7%. The sensitivity and specificity of NLR were 
higher than those of RDW. A significant difference was seen between the AUC of NLR and RDW 
(p = 0.02).
Conclusions: Neutrophil-lymphocyte ratio is a valuable inflammatory marker in patients with RA, 
but RDW is not useful in this regard.
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Introduction

Rheumatoid arthritis (RA) is one of the most com-
mon inflammatory arthropathies all over the world. It 
runs a chronic course and is characterized by the pres-
ence of synovitis resulting in symmetric polyarthritis 
with progressive destruction of joints and resultant 
deformity in the absence of early treatment interven-
tion. It frequently involves extra-articular connective 
tissues indicating the systemic inflammatory re-
sponse [1]. 

The distribution of the disease is worldwide with 
no race predilection. It preferably affects women with 
a sex ratio of 2–4 : 1 as with other autoimmune dis- 
eases [2]. 

Rheumatoid arthritis prevalence increases with age 
and the sex difference decreases with advancing age.  
The majority of epidemiological data are from devel-
oped countries’ populations, where the prevalence  
is 0.5–1.1% [3]. In developing countries, the prevalence is 
low (0.01–0.5%) and there is extremely low presence in 
some areas of rural Africa. A higher prevalence is seen 
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in certain Native Americans, suggesting the influence 
of genetics on disease risk. The worldwide incidence 
of RA ranges from 0.01% in France to 0.3% in Asia [4]. 
The age-standardized incidence rates are increasing 
overall in the world. 

Increasing public awareness about the disease, its 
risk factors, and the outcome of diagnosis at an early  
stage and managing with disease-modifying anti-
rheumatic drugs (DMARDs) are appropriate to reduce 
health care expenditure, disease burden, associated 
morbidity, and mortality [5]. 

Rheumatoid arthritis is diagnosed on the basis 
of the number of joints involved with joint swelling 
and tenderness accompanied by morning stiffness, 
presence of autoantibodies such as rheumatoid factor 
(RF), anti-cyclic citrullinated peptide (ACPA) antibody 
and rheumatoid nodules, and radiographic changes 
of joints [6]. Hematologic parameters which are routine-
ly measured are important in the assessment of many 
diseases. Inflammation leads to changes in the expres-
sion of the immune system and its elements such as 
neutrophils, lymphocytes, and platelets, which have 
a key role in the regulation of inflammation. 

Red cell distribution width (RDW) is a variation of red 
blood cell (RBC) size [7]. High RDW is a marker of RA 
and other rheumatologic diseases. It is calculated as 
the standard deviation of the percentage of RBCs from 
mean corpuscular volume (MCV). It is a marker of lower 
hemoglobin concentration and also helps in differen-
tiating the type of anemia. It is influenced by anemia 
and inflammation; however, the influence of anemia on 
RDW is stronger [8]. 

Research work has highlighted the importance 
of RDW and its association with the level of inflamma-
tion in inflammatory diseases [9]. In RA patients, a cor-
relation has been found between RDW and acute phase 
reactants such as erythrocyte sedimentation rate (ESR) 
and C-reactive protein (CRP) [10]. 

The neutrophil-lymphocyte ratio (NLR) has been 
evaluated as a marker of inflammation in a number 
of studies involving cardiovascular diseases, malignancy, 
and autoimmune diseases such as ulcerative colitis and 
systemic lupus erythematosus [11]. We studied whether 
RDW and NLR indicate inflammation in RA and whether 
they have a correlation with disease activity parameters. 

Material and methods

This cross-sectional observational study was con-
ducted in the Department of General Medicine, Hima-
layan Institute of Medical Sciences, Dehradun, India from 
July 2020 to December 2021 on 100 patients with RA. Ap-
proval was obtained from the institutional ethics com-

mittee dated 21 November 2019 (SRHU/HIMS/ETHICS/ 
2021/125). The study was conducted in accordance with 
the principles of the Declaration of Helsinki (as revised 
in Brazil, 2013) and after obtaining written informed 
consent from the patients.

Patients above 18 years of age and diagnosed as hav-
ing RA according to the 2010 American College of Rheu-
matology (ACR)/European Alliance of Associations for 
Rheumatology (EULAR) classification criteria were en-
rolled in this study. A score of ≥ 6 fulfilled the require-
ments for definite RA. 

We excluded patients with a known myeloprolifera-
tive disorder, diabetes mellitus, chronic kidney disease, 
chronic liver disease, systemic infections, overlapping 
connective tissue diseases, a recent history of blood 
transfusion, and who were on COX-2 inhibitor drugs.

Demographic data, history, clinical examination, and 
detailed musculoskeletal examination were recorded 
in the case recording form. The severity of RA was as-
sessed by the EULAR Disease Activity Score with 28-joint 
counts and ESR (DAS28–ESR). 

The 28 joints comprised the first two interpha-
langeal joints, eight proximal interphalangeal joints, 
ten metacarpophalangeal joints, two wrist joints, two 
shoulder joints, and two knee joints. Estimation was 
based on counting the number of swollen joints (SJC) 
and the number of tender joints (TJC) out of a total of 28 
joints, ESR value, and the patient’s assessment of gen-
eral health (GH) or global disease activity on a 100 mm 
Visual Analogue Scale (VAS) [12].

DAS28–ESR was calculated using the formula 
DAS28–ESR = 0.56×√ (TJC-28) + 0.28× √ (SJC-28) + 0.014 
× GH + 0.70 × ln(ESR) [13]. A DAS28–ESR score of less 
than 2.6 was considered as remission, 2.6 to 3.1 as low 
disease activity, 3.2 to 5.1 as moderate disease activity, 
and more than 5.1 as high disease activity.

Laboratory indices such as RDW and NLR (obtained 
by dividing the neutrophil count by the lymphocyte 
count) along with other indices as mentioned were re-
corded and analyzed. Baseline investigations included 
complete hemogram (CH), serum CRP, rheumatoid fac-
tor (RF), ACPA, ESR, urine analysis, fasting blood sugar, 
liver function tests, blood urea nitrogen, serum creati-
nine, uric acid, anti-nuclear antibodies (ANA) and other 
required tests.

Statistical analysis

Results were analyzed by SPSS Statistics version 
22. Sensitivity, specificity, positive predictive value, 
and negative predictive value were calculated for RDW 
and NLR considering DAS28–ESR as the gold standard. 
The correlation between different variables was esti-
mated by the Pearson product-moment correlation 
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coefficient. Multivariate analysis was done by multiple 
linear regression for testing the independent associ-
ation between various variables. The receiver operat-
ing characteristic (ROC) curve was utilized to deter-
mine the discriminatory power of NLR and RDW using 
DAS28–ESR as a standard. A p-value < 0.05 was taken 
as statistically significant. 

Results

The baseline characteristics of patients with RA are 
shown in Table I. Male : female ratio was 1 : 4.26. The ma-
jority (61%) of patients were above 50 years of age. Out 
of 100 patients, 9% were smokers and 4% were habitu-
ated to alcohol. The majority (93%) of patients had RA 
for more than 1 year. 

Joint tenderness was the most common (85%) find-
ing among patients with RA. Joint deformities were seen 
in more than one-third (37%) of the patients. The major-
ity (91%) of patients were taking more than one DMARD. 
Comorbidities were seen in 33% of patients; osteoporo-
sis (10%) and spondylosis (11%) were the most common 
comorbidities. The majority (51%) of patients showed 
mild disease activity. The mean NLR in patients with RA 
was 3.88 ±2.59. The mean RDW in patients with RA was 
16.25 ±2.49% (Table II). 

Among the patients with RA, NLR had a significant 
positive correlation with ESR (r = 0.223, p = 0.026) and 
VAS (r  = 0.248, p = 0.013) and a negative correlation 
with osteoporosis (r = –0.244, p = 0.014) and radio-
graphic bone erosions (r = –0.460, p = 0.048). A highly 
significant positive correlation was seen between NLR 
and RDW (r = 0.260, p = 0.009). No significant correla-
tion was seen between NLR and disease duration, TJC, 
SJC, CRP, RF, ACPA, and DAS28–ESR (Table III). 

Red cell distribution width did not show a signifi-
cant correlation with disease duration, TJC, SJC, VAS,  
DAS28–ESR, CRP, RF, ACPA, ESR, osteoporosis, and radio-
graphic bone erosions (Table IV). 

Red cell distribution width, ESR, VAS, radiographic 
bone erosions, and osteoporosis did not show an inde-
pendent association with NLR (Table V).

The diagnostic value of NLR and RDW for disease ac-
tivity in patients with RA was compared using the ROC 
curve (Fig. 1). 

The analysis of the ROC curve showed that NLR 
was still the best indicator for the laboratory diag-
nosis of disease activity in RA with an area under 
the curve (AUC) of 0.78 (p = 0.001, 95% CI: 0.69–0.86, 
Youden index 0.47), and at a cut-off value of 1.63, 
the diagnostic sensitivity was 97.7% and specificity 
50%. For RDW, AUC was 0.43 (p = 0.40, 95% CI: 0.35 
to 0.50, Youden index 0.33), and at a cut-off value 

Table I. Baseline characteristics of patients with 
rheumatoid arthritis (n =100)

Characteristics Mean ±SD/No. of cases (%)

Sex

Male 19 (19)

Female 81 (81)

Age [years] 52.54 ±10.10

Cigarette smoking 9 (9)

Alcohol consumption 4 (4)

Disease duration (years) 15.38 ±24.68

< 1 year 7 (7)

1–5 years 30 (30)

5–10 years 33 (33)

> 10 years 30 (30)

Table II. Clinical features of patients with rheu-
matoid arthritis (n = 100)

Characteristics Mean ±SD/No. of cases (%)

Polyarthralgia 80 (80)

Joint tenderness 85 (85)

Joint swelling 62 (62)

Morning stiffness 78 (78)

Fatigue 65 (65)

Malaise 39 (39)

Fever 16 (16)

Pallor 39 (39)

Dry eyes 17 (17)

Conjunctival congestion 13 (13)

Rheumatoid nodule 22 (22)

Deformity 37 (37)

Ulnar deviation of the hand 15 (15)

Swan neck deformity 20 (20)

Z deformity 8 (8)

Boutonniere deformity 15 (15)

FFD of elbow 5 (5)

Total swollen joint count 3.71 ±5.81

Total tender joint count 4.78 ±5.21

Global VAS [mm] 30.61 ±20.02

Hemoglobin [g/dl] 11.68 ±1.58

NLR 3.88 ±2.59

RDW [%] 16.25 ±2.49

TLC [thousand/μl] 8.59 ±2.62

Platelet count [thousand/μl] 259.25 ±106.60

RF level [IU/ml] 134.54 ±132.74
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of 14.52, the diagnostic sensitivity was 70.5% and 
specificity 41.7%. 

The sensitivity and specificity of NLR were higher 
than those of RDW. The difference between the AUC 
of NLR and RDW was 0.35 (p = 0.02). Neutrophil-lym-
phocyte ratio had a positive predictive value of 93.3% 
and a negative predictive value of 20% for disease ac-
tivity. 

Red cell distribution width had a positive predictive 
value of 90% and a negative predictive value of 16.7% 
for disease activity.

Discussion

A dysregulated immune system and persistent in-
flammation are conspicuous in chronic inflammatory 
disorders and have an adverse effect on the hematopoi-
etic system. Changes in the components of the periph-
eral blood cells could imply disease activity in patients 
with RA [14]. 

In chronic systemic inflammatory disorders, chang-
es in blood cell components could be attributed to var-
ious immune and non-immune mediated mechanisms. 
These changes could include abundant production 
of cytokines, antibodies, immune complexes, deficiency 
of growth factor, decrease in life span, deficient neutro-
phil functions, gastrointestinal loss, and medication-re-
lated toxicity [15].

We observed that female patients with RA account-
ed for 81% of the patients. A greater number (61%) 
of patients were above 50 years of age. Our findings are 
in accordance with the results of another study which 
included 21 (32%) males and 45 (68%) females with RA. 

Our patients with RA had a mean age of 52.54 ±10.1 
years; RA patients having active disease had a mean 
age of 53.02 ±9.92 years while RA patients with inactive 
disease had a mean age of 49 ±11.14 years. 

In another study, which recruited 511 patients with 
RA, the mean age was 59 years, which was slightly high-
er than that observed in our study. However, female 
dominance (73% females and 27% males) was seen in 
that study as in our study [16].

Most (91%) of our patients were on combination 
treatment with DMARDs, mainly hydroxychloroquine 
(86%) and methotrexate (80%), while the use of sulfa- 
salazine and leflunomide was much lower. Biologics were 
taken by only 10% of our patients and adalimumab was 
the sole biologic used. A high number (70%) of patients 
were on glucocorticosteroids. 

In another study [15], which was conducted to es-
timate the DAS28–CRP and DAS28–ESR value for re-
mission and involved 6,729 patients with RA, patients 

Fig. 1. Receiver operating characteristic curve 
of  neutrophil-lymphocyte ratio (NLR) and red 
cell distribution width (RDW) as inflammatory 
markers in rheumatoid arthritis (RA).

Characteristics Mean ±SD/No. of cases (%)

ACPA [U/ml] 64.98 ±72.54

ESR [mm/h] 38.45 ±22.97

CRP [mg/l] 6.06 ±22.07

ANA positivity 8 (8)

Radiographic bone erosions 10 (10)

DAS28–ESR 4.32 ±1.33

Patients taking DMARDs 91 (91)

Conventional DMARDs 90 (90)

Hydroxychloroquine 86 (86)

Methotrexate 80 (80)

Sulfasalazine 22 (22)

Leflunomide 17 (17)

Biologic DMARDs 10 (10)

Adalimumab 10 (10)

Patients taking 
corticosteroids

70 (70)

ACPA – anti-cyclic citrullinated peptide antibodies, ANA – antinuclear  
antibody, CRP – C-reactive protein, DAS28–ESR – Disease Activity 
Score with 28-joint counts and ESR, DMARD – disease-modifying 
antirheumatic drug, ESR – erythrocyte sedimentation rate, FFD – 
fixed flexion deformity, NLR – neutrophil-lymphocyte ratio, RDW 
– red cell distribution width, RF – rheumatoid factor.
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receiving methotrexate (45.6%) and biologics (0.34%) 

were fewer than in our study.

In our study, the mean NLR was found to be 3.88 

±2.59 in patients with RA, 4.10 ±2.66 in the active 

group, and 2.28 ±1.02 in the inactive group. Similarly, 

another study observed mean NLR as 2.93 ±1.00 in pa-

tients with RA and 3.92 ±0.31 in patients with high-lev-

el disease activity [17]. Previous studies have noted 

significantly higher NLR values in patients with active 

disease compared to those with inactive disease, mak-

ing it a good inflammatory marker for predicting active 

disease in RA [18]. 

Table III. Correlation of disease-related parameters with NLR of patients with rheumatoid arthritis

Predictor variable Dependent variable

NLR

r value p-value 95% CI

Disease duration [years] 0.066 0.512 from –0.132 to 0.259

Swollen joint count –0.031 0.757 from –0.226 to 0.166

Tender joint count –0.027 0.790 from –0.222 to 0.17

RDW 0.260 0.009 from 0.068 to 0.434

ESR 0.223 0.026 from 0.028 to 0.401

CRP 0.058 0.644 from –0.14 to 0.251

RF 0.145 0.240 from –0.052 to 0.331

ACPA –0.094 0.393 from –0.285 to 0.104

DAS28–ESR 0.145 0.150 from –0.052 to 0.331

VAS 0.248 0.013 from 0.055 to 0.423

Radiographic bone erosions –0.460 0.048 from –0.602 to –0.29

Osteoporosis –0.244 0.014 from –0.42 to –0.05

ACPA – anti-cyclic citrullinated peptide antibodies, CI – confidence interval, CRP – C-reactive protein, DAS28–ESR – Disease Activity Score 
with 28-joint counts and ESR, ESR – erythrocyte sedimentation rate, NLR – neutrophil-lymphocyte ratio, RDW – red cell distribution width, 
RF – rheumatoid factor, VAS – Visual Analogue Scale. 

Table IV. Correlation of disease-related parameters with RDW of patients with rheumatoid arthritis

Predictor variable Dependent variable

RDW

r value p-value 95% CI

Disease duration [years] –0.040 0.694 from –0.234 to 0.157

Swollen joint count –0.082 0.419 from –0.274 to 0.116

Tender joint count –0.053 0.602 from –0.246 to 0.144

NLR 0.260 0.009 from 0.068 to 0.434

ESR 0.150 0.137 from –0.047 to 0.336

CRP 0.054 0.672 from –0.143 to 0.247

RF –0.001 0.991 from –0.197 to 0.195

ACPA –0.055 0.618 from –0.248 to 0.142

DAS28–ESR 0.063 0.536 from –0.256 to 0.135

VAS 0.065 0.524 from –0.258 to 0.133

Radiographic bone erosions –0.007 0.976 from –0.203 to 0.189

Osteoporosis –0.052 0.605 from –0.245 to 0.145

ACPA – anti-cyclic citrullinated peptide antibodies, CI – confidence interval, CRP – C-reactive protein, DAS28–ESR – Disease Activity Score 
with 28-joint counts and ESR, ESR – erythrocyte sedimentation rate, NLR – neutrophil-lymphocyte ratio, RDW – red cell distribution width, 
RF – rheumatoid factor, VAS – Visual Analogue Scale. 
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The mechanism resulting in increased NLR remains 
to be elucidated. It is a complex interplay of various 
factors such as cytokines, chemokines, and interleuk-
ins. This culminates in neutrophilia and lymphopenia. 
Lymphopenia may also be exaggerated by the increased 
apoptosis [19].

In our study, mean RDW was found to be 16.25 ±2.49 
in patients with RA, 16.24 ±2.57 in the active group, and 
16.31 ±1.82 in the inactive group. Likewise, in another 
study, which included 124 patients with RA, the mean 
RDW was 15.2 ±2.9 in the active disease group and 14.6 
±2 in the inactive disease group [20].

Our study found a significant correlation between 
NLR and RDW, ESR, VAS, osteoporosis, and radiograph-
ic joint erosions. In another study, NLR had a signifi-
cant correlation with health outcome measures such 
as Health Assessment Questionnaire (HAQ), SF-36, CRP, 
ESR, VAS, SJC-28, and DAS28–CRP. However, these cor-
relations were not robust in the subgroup analysis [21]. 
In our study, subgroup analysis was not done. The neu-
trophil-lymphocyte ratio did not show a significant cor-
relation with disease duration, TJC, SJC, DAS28–ESR, RF, 
ACPA, or CRP. The factors which led to poor correlation 
could be a significant decline in pro-inflammatory mark-
ers with a decline in the disease activity of RA. 

The findings of a significant correlation between 
NLR and radiographic bone erosions are supported by 
findings of another cross-sectional study by Maatallah 
et al. [22] which included 53 patients with RA and mea-
sured inflammatory markers including NLR. The mod-
ified Sharp score along with its components (erosion 
score and joint space narrowing score) were assessed 
using X-rays of the hands and feet. The mean DAS28–
ESR was 4.64 ±1.23. Scores exceeding 3.2 (denoting 
moderate or severe disease function) were present in 
43 patients. The mean joint erosion and joint space 
narrowing scores were 12.76 ±15.05 and 33.57 ±25.80 re-

spectively with the mean modified Sharp score of 46.33 
±37.74. A positive correlation was present between 
the modified Sharp score and NLR (p = 0.031). Moreover, 
a positive correlation was present between NLR and 
joint space narrowing score (p = 0.002) [22].

The presence of a significant correlation between 
NLR and osteoporosis in our study is supported by the re-
sults of another study conducted by Öztürk et al. [23] on 
the inverse relationship between NLR and bone mineral 
density (BMD) in elderly patients. They also compared 
levels of NLR in osteoporotic, osteopenic, and control 
groups and evaluated the correlation between NLR 
and BMD levels among 1635 patients aged ≥ 65 years 
or older. Dual-energy X-ray absorptiometry (DEXA) was 
used for measuring BMD in the lumbar spine and fe-
mur. The neutrophil-lymphocyte ratio levels were higher 
in the osteoporotic group than in the osteopenic group 
and control group (2.54 ±1.45, 2.37 ±1.00, and 2.18 ±0.85, 
respectively). The neutrophil-lymphocyte ratio had 
a significant negative correlation with the lumbar spine  
(L2–L4) (p <0.001) and femoral neck scores (p = 0.004). 
Multivariate analysis showed that NLR was an inde-
pendent predictor for osteoporosis (OR = 1.12; 95% CI: 
1.02–1.23, p = 0.018) [23].

We observed that RDW had a significant correlation 
with NLR. Red cell distribution width did not have a sig-
nificant correlation with TJC, SJC, VAS, DAS28–ESR, RF, 
ACPA, RF, CRP, ESR, or radiographic joint erosions. How-
ever, in a study by Tecer et al. [24], RDW was positive-
ly correlated with disease activity parameters such as 
DAS28–ESR, DAS28–CRP, platelet counts, and VAS. 

Another study observed that no significant correla-
tion was present between ESR and RDW [10]. The lack 
of significant correlation between RDW and disease 
activity parameters in our study may be attributed to 
the change in the value of RDW in RA, due to the effect 
of anemia, cytotoxic drugs such as methotrexate, bio-

Table V. Multiple linear regression analysis showing disease-related parameters having independent association 
with NLR in patients with rheumatoid arthritis

Model Unstandardized 
coefficients

Standardized 
coefficients

t p-value 95% CI for B

B SE Beta Lower bound Upper bound

RDW 0.174 0.124 0.136 1.405 0.163 –0.072 0.420

ESR 0.017 0.011 0.145 1.497 0.138 –0.005 0.038

VAS 0.160 0.122 0.126 1.291 0.200 –0.086 0.407

Radiographic bone erosions 1.408 1.294 0.148 1.088 0.279 –1.162 3.978

Osteoporosis 1.555 1.311 0.164 1.186 0.239 –1.049 4.160

Constant –1.384 1.646 –0.841 0.402 –4.653 1.884

CI – confidence interval, ESR – erythrocyte sedimentation rate, NLR – neutrophil-lymphocyte ratio, RDW – red cell distribution width,  
SE – standard error, VAS – Visual Analogue Scale.
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logics, glucocorticosteroids, and inflammation. So, RDW 
has its shortcoming in determining the disease activity 
of RA [24].

A recent meta-analysis found that the NLR and plate-
let-lymphocyte ratio (PLR) were significantly increased 
in patients with RA and had a positive but weak correla-
tion with RA activity. Logistic regression analysis showed 
that the NLR, RF, CRP, and ESR were independently relat-
ed to the diagnosis of RA, while the PLR was not inde-
pendently related to the diagnosis. 

Analysis of the ROC curve showed that RF had 
an AUC of 0.974 with 87.5% sensitivity, 91% specifici-
ty, and 89% accuracy for the diagnosis of RA and was 
the most reliable indicator for the laboratory diagnosis 
of RA. The neutrophil-lymphocyte ratio had 76.7% sen-
sitivity, 75.9% specificity, and 76.4% accuracy for the di-
agnosis of RA. All these values are higher than the cor-
responding values for ESR but lower than those of RF 
and CRP. These findings suggest that NLR is of less value 
than CRP and RF for diagnosing RA, but of more value 
than ESR, which is in common use to determine RA-re-
lated inflammatory activity [18]. 

Although these diagnostic indicators alone or in 
combination can be helpful in diagnosing RA, it is more 
prudent to use these indicators in combination. The neu-
trophil-lymphocyte ratio of more than 2.7 is an indepen-
dent predictor while PLR is not an independent predictor 
for the failure of triple therapy for RA [25].

However, in our study, NLR showed an AUC of 0.78, 
97.7% sensitivity, and 50% specificity for disease activity 
with DAS28–ESR as the gold standard. The positive pre-
dictive value of NLR for disease activity was 93.3% and 
the negative predictive value of NLR was 20%. 

Likewise, in a study by Remalante et al. [26], ROC ap-
plication for NLR in relation to DAS28–ESR to evaluate 
the discriminatory ability for predicting active disease 
demonstrated an AUC of 0.629 with 54.6% sensitivity 
and 76.9% specificity at a cut-off value of 2.32.

In our study, RDW showed the AUC 0.43, 70.5% sen-
sitivity, and 41.7% specificity for disease activity with 
DAS28–ESR as the gold standard. The sensitivity and 
specificity of RDW were lower than those of NLR. Red 
cell distribution width had a positive predictive value 
of 90.0% and a negative predictive value of 16.7% for 
disease activity. 

In a study by Remalante et al. [26], ROC application 
for RDW in relation to DAS28–ESR to evaluate the dis-
criminatory ability for predicting active disease demon-
strated an AUC of 0.516 with 55.6% sensitivity and 
42.3% specificity at a cut-off value ≥ 14.2%. This is in 
accordance with our findings that RDW is a poor inflam-
matory marker in predicting active disease in patients 
with RA.

Study limitations

The limitations of our study were a relatively small 
sample size and a cross-sectional design. There were 
many confounding factors such as age, smoking habit, 
malnutrition, use of glucocorticosteroids, conventional 
DMARDs, and biologics. An imbalance in NLR, espe-
cially a reduction in the number of neutrophils, can oc-
cur due to biologics that inhibit tumor necrosis factor 
(TNF). 

The low number of patients does not allow us to 
determine whether this effect in patients on anti-TNF 
therapy is only associated with drug administration or 
truly reflects disease activity. However, the low number 
of patients on anti-TNF therapy was not likely to signifi-
cantly affect the results. 

Other blood indices such as PLR and monocyte-lym-
phocyte ratio were not evaluated in relation to disease 
activity parameters.

Conclusions

The neutrophil-lymphocyte ratio had good AUC, sen-
sitivity, and specificity for active RA and significantly 
correlated with ESR, the severity of pain estimated by 
VAS, osteoporosis, and radiographic joint erosions in 
patients with RA reflecting active disease, but not with 
DAS28–ESR and CRP. Red cell distribution width showed 
a significant correlation with NLR but not with any other 
marker of disease activity. 

Thus, NLR is useful as an inflammatory marker in 
rheumatoid arthritis while RDW is not of use in this re-
gard.
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