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A B S T R A C T   

Background: Alterations in the hematological profile have been linked to disease activity in rheumatoid arthritis 
(RA). We aimed to evaluate the levels of hematological parameters in different phases of rheumatoid arthritis 
(RA) and determine whether hematological parameters could be used to predict RA remission. 
Materials and methods: The medical records of 365 RA patients were reviewed. Multivariate logistic regression 
analysis was used to compare hematological parameters among RA patients who were categorized into 4 groups 
according to disease activity: disease remission or low, moderate or high disease activity. Receiver operating 
characteristic curves were used to determine the predictive performances of significant parameters for RA 
remission. 
Results: Complete data were obtained from 325 patients. The 4 groups of patients had different levels of he
moglobin (Hb), red blood cell, white blood cell, and platelet values. In multivariate analysis, Hb level, 
neutrophil-to-lymphocyte ratio (NLR), and mean platelet volume (MPV) were independent factors associated 
with disease activity. The combination of these 3 parameters yielded a sensitivity of 95.2% (95% confidence 
interval [CI] 88.7–98.2), specificity of 23.6% (95% CI 18.3–29.9), positive predictive value of 37.3% (95% CI 
31.6–43.4), and negative predictive value of 91.2% (95% CI 80.0–96.7) in predicting disease remission. 
Conclusion: Hb level, NLR and MPV were independently associated with RA disease activity. The high sensitivity 
and negative predictive value of the model consisting of Hb level, NLR and MPV may serve as a simple and 
inexpensive tool to identify patients who are less likely to have disease remission.   

1. Introduction 

Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory 
disease that primarily affects the synovium, resulting in progressive joint 
damage and subsequent anatomical deformity [1,2]. A treatment goal in 
RA is to control inflammation by suppressing disease activity, with the 
aim of achieving disease remission or at least low disease activity [3]. In 
practice, patient with RA would be evaluated for disease activity at 
regular intervals. Several clinical tools are currently used to monitor 
disease activity, such as the Disease Activity Score, the 28-joint count 
Disease Activity Score (DAS28), and the Simplified Disease Activity 
Index [4]. 

Emerging evidence indicates that hematological parameters, in 
addition to white blood cells (WBCs), including hemoglobin (Hb) and 
platelets, are associated with chronic inflammation [5–7]. Some authors 
have found lower Hb levels [8] and mean platelet volumes (MPVs) [9, 

10] but higher neutrophil-to-lymphocyte ratios (NLRs) [10,11] and 
platelet counts [9] in RA patients with high disease activity than in those 
with disease remission. One prior study also reported high NLR as a 
predictor of RA relapse [11]. However, such a study was limited by its 
small sample size and showed only a modest predictive performance 
[11]. 

Considering that the complete blood count (CBC) is a simple and 
inexpensive laboratory test, using parameters of CBC might be a useful 
adjunctive tool in assessing RA disease activity. To date, no studies have 
investigated whether multiple hematological parameters could be 
incorporated into a prediction model for identifying patients with RA 
remission. The objective of this study was to evaluate the levels of he
matological parameters, including Hb, red blood cell (RBC), WBC, and 
platelet components, among RA patients with different disease activity 
levels. The performance of combined hematological parameters in pre
dicting the remission phase of RA was also determined. 
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2. Materials and methods 

2.1. Study design 

This study was undertaken after approval from the Vajira Institu
tional Review Board (certificate of approval no. 062/2563). A retro
spective chart review was performed of RA patients who attended our 
rheumatology outpatient clinic between September 2014 and February 
2020. The inclusion criteria were patients aged ≥18 years who had 
available data on CBC and DAS28. Both tests must be performed in the 
institutional laboratory and within 1–2 weeks. The exclusion criteria 
were patients who had other autoimmune diseases, including systemic 
lupus erythematosus, vasculitis, scleroderma or seronegative spondy
loarthropathy. Patients with hematologic conditions, such as thalas
semia or idiopathic thrombocytopenia, or signs or symptoms of infection 
were also excluded. 

2.2. Patient care 

At our institution, the diagnosis of RA was made using the 2010 
American College of Rheumatology criteria [12]. Medication therapy 
was determined and prescribed by an attending rheumatologist ac
cording to the disease activity. The therapy may be a single agent of 
steroids, disease-modifying antirheumatic drugs (DMARDs) or com
bined drugs. RA disease activity, as assessed by DAS28, was monitored 
at regular intervals of 3 months. Other laboratory tests, including CBC, 
were also monitored regularly to determine patients’ general health 
status and as surveillance for any extra-articular manifestations of RA. 

2.3. Data collection and study outcome 

The data collected included age, sex, duration of RA, positivity or 
negativity of anti-cyclic citrullinated peptide antibody and rheumatoid 
factor, extra-articular symptoms, number of DMARDs used, DAS28, and 
CBC. 

The primary outcome was hematological parameters involving Hb 
level, red blood cell distribution width, WBC count and differential, 
NLR, platelet count, platelet-to-lymphocyte ratio and MPV. All CBC 
specimens were measured within a week prior to or after the measure
ment of DAS28 using an automated hematology analyzer (model: UniCel 
DxH 800; Beckman Coulter, Inc., Brea, CA, USA). Erythrocyte sedi
mentation rate (ESR) determination was assessed by the conventional 
Westergren method in which blood is mixed with sodium citrate as an 
anticoagulant. The laboratory personnel calibrated the machine three 
times daily for quality control. 

DAS28 was calculated using the formula that included tender joint 
count, swollen joint count and ESR [4]. The DAS28 scores were classi
fied into 4 groups according to RA disease activity: disease remission 
(DAS28 < 2.6), low disease activity (2.6≤ DAS28 < 3.2), moderate 
disease activity (3.2≤ DAS28 ≤ 5.1), and high disease activity (DAS28 
> 5.1) [4]. 

2.4. Statistical analysis 

The data were analyzed using IBM SPSS Statistics for Windows, 
Version 22.0 (IBM Corporation, Armonk, NY, USA). Categorical vari
ables are presented as numbers with percentages, and continuous vari
ables are reported as the median and interquartile range (IQR) due to 
their non-normal distributions. The data were compared using the chi- 
square test for categorical variables and the Kruskal-Wallis test for 
continuous variables. Hematological parameters associated with disease 
activity were analyzed by multivariate logistic regression analysis to 
determine the odds ratios and 95% confidence intervals. Collinearity 
among significant variables was assessed using variance inflation factor 
[13]. The receiver operating characteristic (ROC) curves of significant 
hematological parameters were plotted and evaluated for the area under 

the ROC curves (AUCs) to find the optimal cutoff level of each param
eter. Combinations of significant hematological parameters (using their 
optimal cutoff levels) were subsequently performed to evaluate for the 
AUCs. The predictive performances (sensitivity, specificity, positive 
predictive value [PPV], and negative predictive value [NPV] with their 
associated 95% confidence intervals) among single and combined he
matological parameters at their optimal cutoff levels to identify RA 
remission were thus compared. A value of p < 0.05 was considered 
statistically significant. 

The study has been reported in accordance with the STARD (Stan
dards for the Reporting of Diagnostic Accuracy studies) criteria. 

3. Results 

3.1. Characteristics of the study population 

A total of 365 RA patients attended our rheumatology clinic during 
the study period. Of these patients, 40 were excluded due to incomplete 
data (Fig. 1). Among 325 patients recruited into the study, 287 (88.3%) 
were female, and 38 (11.7%) were male. The median age was 55 years 
(IQR 47–62 years). The median duration of RA was 4 years (IQR 2–8 
years). 

At the time of the study, moderate disease activity was the most 
frequent (37.2%, n = 121), followed by disease remission (32.3%, n =
105), low disease activity (20.9%, n = 68), and high disease activity 
(9.6%, n = 31). Table 1 presents the baseline characteristics of the pa
tients according to their disease activity. Patients with high disease ac
tivity had a significantly shorter duration of RA than patients with low to 
moderate disease activity or disease remission. On the other hand, the 
number of DMARDs used was significantly lower in patients with disease 
remission than in the other patients. Other characteristics were not 
significantly different among all groups of patients. 

3.2. Hematological parameters of the study population 

Table 2 shows the hematological parameters of the 4 groups of pa
tients. Hb level, red blood cell distribution width, WBC and platelet 
counts, neutrophil and lymphocyte percentages, NLR, platelet-to- 
lymphocyte ratio, and MPV were significantly different among the 4 
groups of patients. 

The significant hematological parameters in Table 2 were entered 
into a multivariate logistic regression model. The analysis showed that 
Hb level, NLR and MPV retained significance as independent factors 
associated with disease activity (Table 3). Both Hb level and MPV had an 
inverse relationship, whereas NLR had a positive relationship with dis
ease activity. The variance inflation factors of all independent variables 
in the regression model were approximately 1, indicating a negligible 
effect of collinearity. 

3.3. Predictive performances of hematological parameters for RA 
remission 

ROC curves were constructed to determine the optimal cutoff points 
that divided the patients into 2 groups of disease remission or active 
disease. The optimal cutoff values for Hb were ≥12.2 g/dL for women 
and ≥12.4 g/dL for men (AUC of 0.657 for both sexes). The cutoff value 
for NLR was ≤2.6 (AUC of 0.592), and the cutoff value for MPV was 
≥8.4 fL (AUC of 0.591). 

We further made various combinations of hematological parameters 
and evaluated whether the combined parameters would yield better 
predictive performances for disease remission than a single parameter. 
Fig. 2 depicts the ROC curves of these parameters. The single parameter 
of Hb level produced the best AUC, but the sensitivity was only 61.9%. 
However, when it was combined with NLR and MPV, the sensitivity of a 
positive test (either Hb level ≥12.2 g/dL in women or ≥12.4 g/dL in 
men, NLR ≤2.6, or MPV ≥8.4 fL) increased up to 95.2% along with a 
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Fig. 1. STARD (Standards for the Reporting of Diagnostic Accuracy studies) flow diagram for the evaluation of combined Hb level, NLR and MPV on the prediction of 
rheumatoid arthritis remission. Hb, hemoglobin; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte ratio. 

Table 1 
Characteristics of the study population stratified by rheumatoid arthritis disease activity (n = 325).  

Characteristic Total Patients with disease 
remission 

Patients with low disease 
activity 

Patients with moderate disease 
activity 

Patients with high disease 
activity 

P value 

Number of patients 325 105 68 121 31  
Age in years 55 (47–62) 54 (47–61) 57 (46–65) 55 (47–63) 56 (47–61) 0.567a 

Sex      0.533b 

Female 287 (88.3) 90 (85.7) 61 (89.7) 110 (90.9) 26 (83.9)  
Male 38 (11.7) 15 (14.3) 7 (10.3) 11 (9.1) 5 (16.1)  

Duration of RA diagnosis in 
years 

4 (2–8) 5 (3–9) 4 (2–6) 4 (2–9) 2 (1–6) 0.001a 

Anti-CCP antibody      0.588b 

Positive 204 (62.8) 65 (61.9) 39 (57.4) 78 (64.5) 22 (71.0)  
Negative 121 (37.2) 40 (38.1) 29 (42.6) 43 (35.5) 9 (29.0)  

Rheumatoid factor      0.300b 

Positive 138 (42.5) 44 (41.9) 26 (38.2) 50 (41.3) 18 (58.1)  
Negative 187 (57.5) 61 (58.1) 42 (61.8) 71 (58.7) 13 (41.9)  

Extra-articular symptoms      0.826b 

Yes 159 (48.9) 48 (45.7) 36 (52.9) 60 (49.6) 15 (48.4)  
No 166 (51.1) 57 (54.3) 32 (47.1) 61 (50.4) 16 (51.6)  

Number of DMARDs used 2 (2–3) 2 (2–3) 3 (1–3) 3 (2–4) 3 (2–3) 0.008a 

DAS28 score 3.1 
(2.4–4.1) 

2.3 (2.0–2.4) 3.0 (2.8–3.1) 3.9 (3.6–4.3) 5.6 (5.3–6.3) <0.001a 

Data are expressed as the median (IQR) or n (%). 
CCP, cyclic citrullinated peptide; DAS28, 28-joint count Disease Activity Score; DMARDs, disease-modifying antirheumatic drugs; IQR, interquartile range; RA, 
rheumatoid arthritis. 

a Kruskal-Wallis test. 
b Chi-square test. 
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high NPV of 91.2% (Fig. 1). Details of the predictive performances of 
various combinations of hematological parameters for RA remission are 
presented in Table 4. 

4. Discussion 

The findings of this study indicated that Hb level, NLR and MPV were 
independent factors for disease activity in RA. Our results were consis
tent with the findings of previous studies, which reported a significantly 
lower Hb level but higher NLR in patients with high disease activity than 
in those with low disease activity or disease remission [8,10,11,14,15]. 
With respect to MPV, there were conflicting results between our study 
and previous studies [8–10]. The study of Talukdar et al. [8] found a 
significantly higher MPV in the high disease activity group. In contrast, 
our study and the studies of Işık et al. [9] and Tekeoğlu et al. [10] 
observed a significantly higher MPV in patients with disease remission. 
The different findings among studies might be due to the differences in 
sample size and the dissimilar phases of disease activity of the pop
ulations included. The patients included in the study of Talukdar et al. 
[8] were limited to only those with certain disease activity levels (low to 
high phases), whereas our study and the studies of Işık et al. and 
Tekeoğlu et al. included a wider spectrum of disease activity, ranging 
from remission to highly active disease. 

The mechanisms by which RA-related chronic inflammation may 
enhance alterations in the levels of various hematological parameters 
involve the effects of proinflammatory cytokines, including TNF-α, IL-1, 
IL-6 and IFN-γ [16]. In vivo and in vitro studies have shown that these 
cytokines could suppress erythropoietin production [17,18], interfere 
with iron homeostasis [19], and reduce erythroid responsiveness and 
red cell survival [20,21], leading to a decrease in Hb levels. The chronic 
inflammatory state in RA also upregulates the level of IL-6, which sub
sequently increases neutrophil efflux from the bone marrow to the 
circulating pools [22,23], resulting in an increase in NLR. Furthermore, 
the upregulation of IL-6 can stimulate the release and migration of large 
platelets to the inflammatory site [24], where they become activated 
and worn out [25]. A decline in MPV in patients with ongoing inflam
mation is therefore explained by the pathways of activation and con
sumption of large platelets at the site of inflammation. 

To date, only one study has reported the predictive performance of a 
single hematological parameter, specifically NLR, for RA relapse [11]. 
Chandrashekara et al. [11], who performed ROC analysis using data 
from 88 Indian patients, found that NLR yielded an AUC of only 0.584. 
In their study, the optimal cutoff value of NLR was >2.9, which provided 
a sensitivity of only 30.4% and specificity of 80.0% for predicting active 
RA. In line with the findings of Chandrashekara et al., our results 
demonstrated that at an optimal NLR cutoff value of ≤2.6, it yielded a 
sensitivity of 75.2%, a specificity of 43.2%, and an AUC of 0.592 for 
predicting RA remission, which indicated a modest predictive perfor
mance. Our study, which explored various hematological parameters, 
found that compared to NLR, Hb level yielded a better predictive per
formance, as assessed by the AUC value. Nevertheless, its AUC remained 
modest at 0.657. At the optimal cutoff points (≥12.2 g/dL for women 
and ≥12.4 g/dL for men), Hb level yielded a high false-negative rate 
(low sensitivity of 61.9%) and a high false-negative rate (low specificity 
of 69.5%). Hence, these results suggest that the single Hb parameter is 
inappropriate for both ruling in patients with disease remission and 
ruling out those without remission. 

In this study, incorporating multiple hematological parameters, 
including Hb level, NLR and MPV, into a prediction model yielded an 
AUC of 0.594, which was less than that obtained from the single Hb 
parameter. However, the combination of these three parameters pro
duced a much better sensitivity of 95.2% and a high NPV of 91.2%. From 
a statistical viewpoint, a negative result in a test that yields higher 
sensitivity and NPV signifies a higher probability of ruling out patients 
with the event. Thus, these combined hematological parameters of low 
Hb (<12.2 g/dL for women and <12.4 g/dL for men), NLR >2.6, and 

Table 2 
Hematological parameters of the 4 groups of patients according to their rheumatoid arthritis disease activity.  

Characteristic Total Patients with disease 
remission 

Patients with low disease 
activity 

Patients with moderate disease 
activity 

Patients with high disease 
activity 

P 
valuea 

Number of patients 325 105 68 121 31  
Hb (g/dL) 11.9 (11.0–12.7) 12.4 (11.5–13.1) 12.1 (11.4–12.6) 11.5 (10.7–12.2) 10.8 (9.8–11.8) <0.001 
RDW (%) 14.9 (14.1–16.5) 14.8 (14.0–16.2) 14.6 (13.8–15.3) 15.2 (14.3–16.6) 16.5 (14.5–17.3) 0.001 
WBC count (cells/ 

μL) 
7400 
(5700–9095) 

6800 (5500–8450) 6900 (5625–8600) 7900 (5850–9400) 8500 (6400–10100) 0.013 

WBC differential (%) 
Neutrophil 61.1 (53.9–68.4) 58.3 (51.2–64.0) 60.2 (52.2–68.0) 63.4 (55.9–70.1) 66.7 (60.2–73.8) <0.001 
Lymphocyte 28.0 (20.8–33.6) 31.2 (24.3–36.0) 28.9 (22.1–34.9) 27.0 (20.1–33.0) 23.0 (18.0–30.4) 0.002 
Eosinophil 2.0 (1.0–3.2) 2.0 (1.3–3.4) 2.0 (0.9–3.4) 1.6 (0.9–3.5) 1.9 (0.7–2.7) 0.221 
Monocyte 7.3 (5.9–9.2) 7.9 (6.1–9.7) 7.3 (5.7–9.2) 7.2 (6.0–8.6) 7.3 (5.4–9.0) 0.189 
Basophil 0.5 (0.2–0.7) 0.5 (0.2–0.8) 0.4 (0.2–0.6) 0.5 (0.3–0.7) 0.4 (0.1–0.6) 0.131 

NLR 2.2 (1.6–3.2) 1.9 (1.4–2.6) 1.5 (2.1–3.1) 2.3 (1.7–3.5) 3.0 (1.9–4.0) 0.001 
Platelet count (103/ 

μL) 
286 (241–332) 268 (227–306) 269 (229–305) 311 (249–360) 339 (280–429) <0.001 

PLR 10.8 (7.4–15.0) 9.2 (6.4–12.5) 10.2 (7.4–13.4) 11.4 (8.2–16.7) 15.6 (10.9–19.6) <0.001 
MPV (fL) 8.0 (7.3–8.8) 8.3 (7.6–9.2) 8.0 (7.2–8.6) 8.0 (7.4–8.6) 7.5 (7.1–8.6) 0.022 

Data are expressed as the median (IQR). 
Hb, hemoglobin; IQR, interquartile range; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; RDW, red blood cell 
distribution width; WBC, white blood cell. 

a Kruskal-Wallis test. 

Table 3 
Multivariate analysis to determine significant hematological parameters asso
ciated with rheumatoid arthritis remissiona.  

Parameter Adjusted ORb (95% CI) P valuec 

Hb (g/dL) 0.56 (0.44–0.71) <0.001 
RDW (%) 0.98 (0.89–1.08) 0.730 
WBC count (cells/μL) 0.99 (0.87–1.13) 0.894 
Neutrophil (%) 1.03 (0.94–1.12) 0.552 
Lymphocyte (%) 1.06 (0.98–1.14) 0.185 
NLR 1.24 (1.03–1.48) 0.021 
Platelet count (103/μL) 1.01 (1.00–1.02) 0.071 
PLR 0.90 (0.75–1.08) 0.254 
MPV (fL) 0.72 (0.57–0.90) 0.005 

CI, confidence interval; Hb, hemoglobin; MPV, mean platelet volume; NLR, 
neutrophil-to-lymphocyte ratio; OR, odds ratio; PLR, platelet-to-lymphocyte 
ratio; RDW, red blood cell distribution width; WBC, white blood cell. 

a Level of measurement was defined as yes/no. 
b Adjusted for the other variables in the table. 
c P < 0.05 was considered statistically significant. 
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MPV <8.4 fL) would be useful for identifying patients who are less likely 
to have disease remission or, in other words, are more likely to have 
active disease or RA relapse. 

Currently, CBC is commonly performed on an automated hematology 
analyzer as part of a medical assessment in daily rheumatology practice. 
Using the CBC to detect patients at risk for active RA is thus more 
feasible with a lower cost than the measurement of C-reactive protein 
and with more ease than the measurement of ESR, which requires a 
longer time to perform the test. The data of this study may enable a 
rheumatologist to apply this basic blood test to RA patients. Under any 
circumstance when an individual has persistently low Hb levels and 
MPV values but high NLR, the doses of drug treatment can be main
tained or possibly increased. In the event that an individual with a 
normal Hb level and/or normal NLR and/or normal MPV turns out to 
have a low Hb level and MPV along with a high NLR, he or she should be 

counseled about the probability of acquiring active disease or RA 
relapse, be fully evaluated for the development of active disease, and be 
prepared for further treatment. 

This is the first study to develop a combined hematological 
parameter-based model for predicting RA remission. The strength of this 
study was that it included a large number of patients. In addition, all 
analyses were performed using the same automated hematology 
analyzer with regular machine calibration. Hence, the test results were 
accurate and reliable. Furthermore, the optimal cutoff point for Hb level 
was defined separately for men and women due to the sex difference in 
Hb levels. This is therefore more proper to apply than using one cutoff 
point for both sexes. 

Given the retrospective design of this study, some data might have 
been missing, such as anti-cyclic citrullinated peptide antibody, rheu
matoid factor, DAS28, and CBC data. Furthermore, diagnostic accuracy 

Fig. 2. Receiver operating characteristic curves of single and combined hematological parameters in predicting rheumatoid arthritis remission.  

Table 4 
Predictive performances of single versus combined hematological parameters in identifying patients with rheumatoid arthritis remission.  

Hematological parameter Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC  

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) 

Hb level ≥12.2 g/dL for women and ≥12.4 g/dL for men 61.9 (51.9–71.1) 69.5 (62.9–75.5) 49.2 (40.5–58.0) 79.3 (72.7–84.6) 0.657 (0.593–0.722) 
NLR ≤2.6 75.2 (65.7–82.9) 43.2 (36.6–50.0) 38.7 (32.1–45.8) 78.5 (69.9–85.2) 0.592 (0.527–0.657) 
MPV ≥8.4 fL 48.6 (38.8–58.5) 69.5 (62.9–75.5) 43.2 (34.2–52.7) 73.9 (67.3–79.6) 0.591 (0.524–0.658) 
Combination of Hb level and NLRa 91.4 (83.9–95.8) 30.5 (24.5–37.1) 38.6 (32.5–44.9) 88.2 (78.2–94.1) 0.609 (0.547–0.672) 
Combination of Hb level and MPVb 81.0 (71.9–87.7) 48.2 (41.4–55.0) 42.7 (35.8–49.9) 84.1 (76.3–89.8) 0.646 (0.584–0.708) 
Combination of NLR and MPVc 84.8 (76.1–90.8) 33.2 (27.1–39.9) 37.7 (31.6–44.3) 82.0 (72.1–89.1) 0.590 (0.526–0.654) 
Combination of Hb level, NLR and MPVd 95.2 (88.7–98.2) 23.6 (18.3–29.9) 37.3 (31.6–43.4) 91.2 (80.0–96.7) 0.594 (0.532–0.657) 

AUC, area under the receiver operating characteristic curve; CI, confidence interval; Hb, hemoglobin; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte 
ratio; NPV, negative predictive value; PPV, positive predictive value. 

a Either Hb level ≥ cutoff point (≥12.2 g/dL for women and ≥12.4 g/dL for men) or NLR ≤2.6. 
b Either Hb level ≥ cutoff point (≥12.2 g/dL for women and ≥12.4 g/dL for men) or MPV ≥8.4 fL. 
c Either NLR ≤2.6 or MPV ≥8.4 fL. 
d Hb level ≥ cutoff point (≥12.2 g/dL for women and ≥12.4 g/dL for men) or NLR ≤2.6 or MPV ≥8.4 fL. 
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of this multiple hematological parameter-based model might be limited 
in patients with any other medical conditions that affect levels of Hb, 
NLR and MPV. Additionally, this hematological model has not yet been 
validated in other ethnic/population groups. Thus, further validation 
studies are crucial to establish a clinical implication. 

Based on our study results, it may be concluded that parameters of 
the CBC might be used as an adjunctive tool in the monitoring of disease 
activity in RA. 

5. Conclusion 

The levels of hematological parameters, including Hb level, NLR and 
MPV, were independently associated with RA disease activity. The 
combination of Hb level, NLR and MPV may serve as a simple and 
inexpensive tool to predict the disease activity. 
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