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Abstract

Objective: Knee osteoarthritis (KOA) is a chronic inflammatory disease. The monocyte—lym-
phocyte ratio (MLR) was reported to be a non-invasive, cost-effective marker in various systemic
diseases, but it has not yet been investigated in KOA. This cross-sectional study evaluated the
diagnostic value of MLR in KOA.

Methods: Two hundred and five KOA patients and 120 healthy control subjects were enrolled.
Patient data, including age, sex, blood cell counts, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP) levels, red blood cell distribution width, and the Kellgren—Lawrence
(KL) score were recorded.

Results: One hundred nineteen patients (55 men, 64 women) were included, with a mean age of
55.47 +9.23 years. KOA patients showed a significantly higher MLR, neutrophil-lymphocyte ratio
(NLR), and platelet-lymphocyte ratio (PLR) than controls. The MLR area under the curve was
0.81, which was higher than that of NLR and PLR. Multiple logistic regression analysis revealed
blood MLR as an independent predictor of KOA. Correlation analysis showed that MLR was
positively correlated with ESR and CRP levels. MLR and NLR were significantly higher in KL4
patients than in KLI-3 patients.

Conclusions: MLR has a high diagnostic value for KOA, so could be a reliable disease marker.
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Introduction

Osteoarthritis (OA), which is associated
with age, sex, obesity, metabolic disorders,
and genetic and biochemical factors,
is a chronic disease characterized by joint
destruction, bone hyperplasia, and articular
cartilage degeneration.'”> The known
pathogenesis of OA mainly includes immu-
nological, bone metabolism, and biome-
chanical factors, and knee osteoarthritis
(KOA) is the most common form
of OA>* OA is typically accepted as an
inflammatory or immune disease, although
it was considered a ‘wear and tear’ disease
in past decades.™® Many studies reported
that numbers of lymphocytes, neutrophils,
monocytes, and platelets are significantly
altered during systemic inflammation.””

KOA is a chronic, progressive bone joint
disease. Typically, once pain and dysfunc-
tion are noticed, the stable and complex
pressure-resistant frame of articular carti-
lage has already undergone destruction.'®
Therefore, early diagnosis has become the
top priority in the prevention and control of
KOA. The most common diagnostic
method is imaging, such as radiography.
However, early imaging changes in KOA
are not obvious."' Oak et al reported that
radiography can detect joint space width in
KOA, but detectable changes only occur in
a subset of patients, and changes over time
are small.'> Thus, an objective and non-
invasive diagnostic predictor suitable for
use at an earlier disease stage is urgent-
ly required.

Immune and inflammatory systems are
activated in KOA pathology,'*'* and
monocytes, neutrophils, lymphocytes, and
platelets play important roles. The neutro-
phil-lymphocyte ratio (NLR) and platelet—
lymphocyte ratio (PLR) can reflect the bal-
ance of the immune response, and were
reported to be independent and inexpensive
predictors of many inflammatory and
immune diseases.'>!” Indeed, the NLR
and PLR were shown to be significantly
altered in diseases including hypertension,
chronic heart failure, ischemic stroke,
peripheral arterial disease, coronary artery
disease, and rheumatoid disease.”'%!?

Few studies have reported the diagnostic
value of the NLR and PLR in KOA. When
predicting severe knee OA, a blood NLR
>2.1 had 77% specificity and 50% sensitiv-
ity according to receiver operating charac-
teristic (ROC) curve analysis.'® Some
rheumatic and cancer studies reported the
monocyte-lymphocyte ratio (MLR) as a
new predictor of disease severity.?*?!
However, no studies have reported the
diagnostic value of the MLR. Therefore,
in this study, we evaluated the predictive
ability of the MLR compared with the
NLR and PLR in KOA.

Patients and methods

Patient characteristics

Two hundred and five patients who were
hospitalized in the Department of
Orthopedics,  Shenzhen  Hospital of



Gao et al.

4415

Traditional Chinese Medicine between 1
January 2016 and 31 July 2018 were
enrolled in this study. All patients fulfilled
the 2015 Guidelines for the Diagnosis and
Treatment of Osteoarthritis issued by the
Orthopaedics Committee of the Chinese
Medical Association. Patients with hyper-
tension (n=42), diabetes mellitus (n=34),
malignancy (n=4), renal or liver failure
(n=06), rheumatic disease (n=15), or active
infection (n=6) were excluded. This left
119 patients with KOA. One hundred
twenty healthy individuals who underwent
a physical examination at our hospital
and had normal test indicators were
recruited as controls. The study was
approved by the EC office of Guangzhou
University of Chinese Medicine (2018-67).
Written or verbal consent was obtained
from all patients.

Laboratory and clinical assessments

We recorded the following patient informa-
tion: age, sex, cell counts of monocytes,
neutrophils, lymphocytes, platelets, white
blood cells (WBCs), and red blood cells
(RBCs), as well as the RBC distribution
width, erythrocyte sedimentation rate
(ESR), levels of C-reactive protein (CRP),
hemoglobin (HGB), creatinine (CREA),
alanine aminotransferase (ALT), and
aspartate aminotransferase (AST), and the
Kellgren-Lawrence (KL) score.”? Using
these data, we calculated the MLR, NLR,
and PLR. We divided the patients into two
groups by KL score where grade 0 repre-
sents no osteophytes and grade 4 represents
large osteophytes:'> KL1-3, mild/moderate
KOA; and KL=4, severe KOA. All
samples were tested by the same instru-
ments at our department. Cell counting
was performed using a V253602 automatic
five-part hematology analyzer (Mindray
Bio-Medical Electronics Company,
Shenzhen, China).

Statistical analysis

We conducted data analysis using IBM
SPSS Statistics for Windows, Version 19.0
(IBM  Corp., Armonk, NY, USA).
Continuous data were summarized as
means =+ standard deviations. Normally dis-
tributed data were analyzed as independent
samples using the Student’s t test, and data
with a skewed distribution were analyzed
by Mann-Whitney U tests. Categorical
data were summarized as numbers and per-
centages. Comparisons of categorical varia-
bles between two groups were conducted
using chi-squared tests. The effects of dif-
ferent variables on KOA were analyzed by
univariate and multivariate logistic regres-
sion analyses. To test for associations, we
used the Pearson correlation, with an ROC
curve for sensitivity and specificity. P < 0.05
was considered statistically significant.

Results

Basic characteristics and MLR, NLR, and
PLR in patients with KOA

Table 1 shows the main laboratory and clin-
ical characteristics of patients and healthy
controls. There was no significant difference
in sex or age between the two groups. In the
KOA group, the counts of WBCs, neutro-
phils, and monocytes were higher than in
the control group, and the counts of
lymphocytes, platelets, HGB, and RBCs
were lower. The MLR (0.194+0.11), NLR
(2.39+£1.73), and PLR (125.85+41.34)
were significantly higher in patients with
KOA than in healthy controls (0.11
+0.03, 1.4940.40, and 110.61+30.44,
respectively; P <0.001).

The MLR has a high diagnostic value
for KOA

Using ROC curves, we explored the diag-
nostic values of the NLR, MLR, and PLR
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Table |. Basic characteristics of KOA patients and controls.

Control (n= 120) KOA (n=119) P

Age (years) 54.96 +8.28 55.47 £9.23 0.424
Sex (male/female) 58/62 (48.33%)° 55/64 (46.22%) 0.743
WBCs (10°/L) 6.12+ 1.41 6.83 +2.31 0.029
Lymphocytes (10°/L) 2.31+0.60 1.96 +0.51 <0.001
Neutrophils (10°/L) 3.36+0.91 434+221 <0.001
Monocytes (107/L) 0.27 +0.09 0.35+0.15 <0.001
Platelets (10%/L) 245.12 4+ 54.61 235.15459.99 0.039
Hemoglobin (g/L) 138.53 + 16.08 130.62 + 16.08 <0.001
RBCs (10'%/L) 4.75+0.53 4.43+0.52 <0.001
RDW-CV (%) 13.25+0.93 13.16 £ 0.82 0.278
MLR 0.11+0.03 0.19+0.11 <0.001
NLR 1.49 +0.40 239+ 1.73 <0.001
PLR 110.61 - 30.44 125.85 -+ 41.34 0.008

’males shown as a percentage. KOA, knee osteoarthritis; WBCs, white blood cells; RBCs, red blood cells; RDW-CYV, red
blood cell distribution width; MLR, monocyte-lymphocyte ratio; NLR, neutrophil-lymphocyte ratio; PLR, platelet—lym-

phocyte ratio.

for KOA. The area under the curve (AUC)
of the MLR was 0.81 (95% confidence
interval [CI]: 0.759-0.865) using the optimal
cutoff value of 0.12, with a sensitivity
of 84% and a specificity of 66.7%.
The AUC of the NLR was 0.77 (95%
CI: 0.712-0.831), and that of the PLR was
0.60 (95% CI: 0.528-0.672) (Figure 1).
An evaluation of the diagnostic value of
MLR combined with NLR (MLR + NLR)
gave an AUC of 0.82 (95% CIL
0.770-0.873).

Blood MLR as an independent predictor
of KOA

Univariate analysis showed that the blood
MLR was significantly associated with
KOA (P=0.016). Multiple logistic regres-
sion analysis also revealed that the blood
MLR was an independent predictor of
KOA (P=0.032; Table 2). Analysis of the
correlation between variables showed
that MLR was positively correlated with
ESR (R=0.215, P=0.021) and CRP
(R=0.223, P=0.017) (Table 3).

MLR and NLR were higher in KL4 OA
patients than KLI-3 OA patients

We graded all patients by KL score, with 33
patients belonging to the KL4 group
(severe), and 86 belonging to the KL1-3
group  (mild/moderate). The MLR
(P<0.001) and NLR (P=0.021) were sig-
nificantly increased in KL4 patients com-
pared with KL1-3 patients. KL4 patients
showed the highest monocyte level, while
KL1-3 patients had the highest lymphocyte
level. However, there were no significant
differences in age, sex, RDW, ESR, counts
of neutrophils, platelets, or RBCs, or levels
of HGB, CRP, ALT, AST, or CREA
between the two groups (Table 4).

Discussion

This cross-sectional study evaluated the
diagnostic value of MLR, NLR, and
PLR, which were previously reported as
non-invasive and cost-effective markers in
various systemic inflammatory diseases, in
KOA patients. We found that KOA
patients showed higher MLR, NLR, and
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Figure |I. ROC curve of the NLR, MLR, and PLR in KOA. ROC, receiver operating characteristic; NLR,
neutrophil-lymphocyte ratio; MLR, monocyte—lymphocyte ratio; PLR, platelet—lymphocyte ratio; KOA, knee

osteoarthritis.

Table 2. Variables associated with OA severity by univariable and multivariable analyses.

Univariate analysis

Multivariate analysis

OR (95% Cl) P OR (95% Cl) P

Age 1.032 (0.985-1.180) 0.191 1.036 (0.953—1.127) 0.403
Sex’ 1.750 (0.766-3.996)* 0.184 1340 (0.310-5.788)* 0.695
MLR 1,051 (1.009—1.095) 0016 1,073 (1.006-1.143) 0.032
NLR 1206 (0.965-1.507) 0.099 0.878 (0.566—1.363) 0.563
PLR 1.007 (0.998-1.017) 0.142 1.003 (0.991-1.015) 0.593
RDW-CV 1.092 (0.675-1.766) 0.721 0.832 (0.478—1.450) 0517

?males shown as a percentage.

OA, osteoarthritis; OR, odds ratio; Cl, confidence interval; MLR, monocyte—lymphocyte ratio; NLR, neutrophil-lym-
phocyte ratio; PLR, platelet-lymphocyte ratio, RDW-CV, red blood cell distribution width.

PLR than control subjects. The diagnostic
ability of the MLR was higher than that of
the NLR, PLR, and other parameters.
Moreover, the MLR was positively corre-
lated with the ESR and CRP levels.
In KOA patient subgroups according to
KL score, the MLR was significantly

higher in KL4 patients than in KLI1-3
patients. Additionally, the MLR was sig-
nificantly associated with KOA, and
emerged as an independent predictor of
disease. These findings indicate that the
MLR has a high diagnostic value
for KOA.



4418

Journal of International Medical Research 47(9)

Table 3. Analysis of the correlation between variables.

ESR level CRP level Age Sex

r P r P r P r P
MLR 0.215 0.021 0.223 0.017 —0.150 0.013 —0.101 0.274
NLR 0.223 0.017 0.328 <0.001 —0.099 0.286 —0.079 0.396
PLR 0.199 0.033 0.190 0.042 —0.068 0.460 0.003 0.973

MLR, monocyte-lymphocyte ratio; NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio.

Table 4. Characteristic data of KL4 and KLI

-3 KOA patients.

KL4 (n=33) KLI-3 (n=86) P
Age (years) 57.27 £7.66 54.79+9.71 0.190
Sex (male/female) 12/21 (36.36%)" 43/43 (50.00%) 0.269
WBCs (10°/L) 7.30 +2.97 6.64 4 1.99 0.437
Lymphocytes (107/L) 1.79+0.36 2.02+0.54 0.031
Neutrophils (10°/L) 4.90+2.77 4.11+1.92 0.237
Monocytes (10°/L) 0424022 0.3240.11 0.011
Platelets (10°/L) 235.63 +58.76 234.96 + 60.80 0.856
Hemoglobin (g/L) 126.15 +20.68 132.33 + 13.69 0.060
RBCs (10'%/L) 427 +0.64 498+4.53 0.078
RDW-CV(%) 13.20 4 0.84 13.1440.82 0.782
MLR 0.24+0.15 0.17+0.09 <0.001
NLR 2.85+2.00 2.2241.59 0.021
PLR 134.95 + 39.46 122.36 £ 41.74 0.080
ESR (mm/hour) 28.70 +30.11 20.73 +21.83 0.360
CRP (mg/hour) 19.52 4+ 30.50 6.95+ 13.95 0216
ALT (UIL) 17.93 +9.09 19.61 +8.93 0.264
AST (U/L) 19.94 4 5.98 20.62 +5.76 0.661
CREA (umol/hour) 64.09 + 13.40 76.23 +42.36 0.060

’males shown as a percentage. KOA, knee osteoarthritis; WBCs, white blood cells; RBCs, red blood
cells; RDW-CYV, red blood cell distribution width; MLR, monocyte-lymphocyte ratio; NLR, neu-

trophil-lymphocyte ratio; PLR, platelet-lymphocyte

ratio; ESR, erythrocyte sedimentation rate;

CRP, C-reactive protein hemoglobin; ALT, alanine aminotransferase; AST, aspartate aminotrans-

ferase; CREA, creatinine.

Unlike many other expensive inflamma-
tory markers, the MLR and NLR have the
advantage of convenient calculation and
low cost. Although research into bio-
markers is increasing, with reports on car-
tilage oligomeric ~ matrix  proteins,
hyaluronic acid, protein polysaccharides,
type II collagen carboxy terminal peptides,
and matrix metalloproteinases,''"**** there

are currently no effective, widely accepted,
and clinically applicable biomarkers to pre-
dict early-stage KOA. Leukocyte subpopu-
lation tests are commonly used to indicate
inflammatory disease, but the NLR, MLR,
and PLR have recently been shown to be
more appropriate inflammation indica-
tors.®2>2° Although different physiological
conditions such as dehydration may affect
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the absolute value of each subtype of blood
cells, the impact on the NLR, MLR, and
PLR is relatively small.'?

In this study, we found that the MLR,
NLR, and PLR were all significantly higher
in KOA patients than controls. Tasoglu
et al. demonstrated that the blood NLR is
a promising, novel marker to indicate the
severity of KOA.'® The MLR reflects the
balance between effector and host, and
was first defined as a biomarker in infec-
tious disease.”’ In our study, it had a
higher diagnostic value than the NLR and
PLR according to the ROC curve.
Moreover, the AUC value for the MLR
combined with the NLR was higher than
that for MLR or NLR alone. We observed
elevated neutrophil and monocyte counts in
KOA patients compared with controls but
lymphocyte counts decreased, which is con-
sistent with previous studies.®?’

The mechanism of elevated MLR levels
in KOA has not been fully clarified.
Lymphocytes and monocytes are key cells
for innate and acquired immunity, and the
MLR represents the balance of immune dis-
ease progression.>' Therefore, the observed
increase in the number of monocytes may
be caused by the progression of immunity.
Monocytes can  be activated by
inflammasome-mediated pathways, and
chronic low-grade inflammasome activation
helps drive OA progression.'* The observed
decrease in the number of lymphocytes may
be related to their accumulation at the site
of inflammation.'”** Notably, Du et al.
found that the lymphocyte—monocyte ratio
was higher in rheumatoid arthritis patients
than those with OA and healthy controls."”

We found a high correlation between
the MLR, NLR, and PLR and ESR and
CRP, but no link with the patient’s age
or sex. This indicates that the MLR and
NLR combined with ESR and CRP may
increase the reliability of diagnosing
KOA. Similarly, Sargin et al. detected a sig-
nificant correlation between the levels of

DAS28-ESR  and NLR and between
DAS28-ESR and PLR before and after
treatment of rheumatoid arthritis with rit-
uximab.?! We used the KL grading system
as the gold standard to classify radiograph-
ic OA with respect to disease severity. The
MLR and NLR were higher in the KL4
group than the KL1-3 group, KL4 patients
showed the highest monocyte level, and
KLI1-3 patients had the highest lymphocyte
level. This suggested that the MLR and
NLR are suitable predictors for KOA
severity. Moreover, this finding for the
NLR diagnostic value is consistent with
that of Tasoglu’s et al.'®

Some limitations exist in this study.
First, it was a single center study with a
small number of patients, so more patients
from different centers should be evaluated
in future studies. Second, we did not inves-
tigate the pathogenesis of elevated MLR
and NLR. Therefore, longitudinal and
molecular biology studies are needed to
explore the mechanism of increased MLR
and NLR.

In conclusion, the MLR was significantly
higher in KOA patients compared with
healthy controls, and had a higher diagnos-
tic value than the NLR for KOA. To our
knowledge, this is the first study to identify
the MLR as a novel and reliable potential
predictor for KOA.

Declaration of conflicting interests

The authors declare that there is no conflict
of interest.

Funding

This work was supported by the NSFC-
Guangdong Joint Foundation of China (No.
U1601225),  the Key  Scientific  and
Technological Program of Guangzhou City
(No. 201607020016) and the Sanming Project
of Medicine in Shenzhen (No. SZSM201812066).



4420

Journal of International Medical Research 47(9)

ORCID iD
Yafei Cao (® https://orcid.org/0000-0001-
9193-376X
References
1. Cross M, Smith E, Hoy D, et al. The global

10.

burden of hip and knee osteoarthritis: esti-
mates from the Global Burden of Disease
2010 study. Amn  Rheum Dis 2014
73(7): 1323-1330.

. Thijssen E, van Caam A and van der Kraan

PM. Obesity and osteoarthritis, more than
just wear and tear: pivotal roles for inflamed
adipose tissue and dyslipidaemia in obesity-
induced osteoarthritis. Rheumatology
(Oxford) 2015; 54(4): 588-600.

. Sellam J and Berenbaum F. Is osteoarthritis

a metabolic disease? Joint Bone Spine 2013;
80(6): 568-573.

. Berenbaum F. Osteoarthritis as an inflam-

matory disease (osteoarthritis is not osteo-
arthrosis!). Osteoarthritis Cartilage 2013;
21(1): 16-21.

. Kitamura T, Qian BZ and Pollard JW.

Immune cell promotion of metastasis. Nat
Rev Immunol 2015; 15(2): 73-86.

. Hanifin JM and Cline MJ. Human mono-

cytes and macrophages. Interaction with
antigen and lymphocytes. J Cell Biol 1970;
46(1): 97-105.

. Tasoglu I, Cicek OF, Lafci G, et al

Usefulness of neutrophil/lymphocyte ratio
as a predictor of amputation after embolec-
tomy for acute limb ischemia. Ann Vasc Surg
2014; 28(3): 606-613.

. Mercan R, Bitik B, Tufan A, et al. The asso-

ciation between neutrophil/lymphocyte ratio
and disease activity in rheumatoid arthritis
and ankylosing spondylitis. J Clin Lab Anal
2016; 30(5): 597-601.

. Massardo L, Metz C, Pardo E, et al.

Autoantibodies against galectin-8: their spe-
cificity, association with lymphopenia in sys-
temic lupus erythematosus and detection in
rheumatoid arthritis and acute inflamma-
tion. Lupus 2009; 18(6): 539-546.

Greene MA and Loeser RF. Aging-related
inflammation in osteoarthritis. Osteoarthritis
Cartilage 2015; 23(11): 1966—1971.

I1.

12.

13.

15.

16.

17.

19.

20.

21.

Mobasheri A and Henrotin Y. Biomarkers
of  (osteo)arthritis.  Biomarkers  2016;
20(8): 513-518.

Oak SR, Ghodadra A, Winalski CS, et al.
Radiographic joint space width is correlated
with 4-year clinical outcomes in patients
with knee osteoarthritis: data from the oste-
oarthritis initiative. Osteoarthritis Cartilage
2013; 21(9): 1185-1190.

Liu-Bryan R and Terkeltaub R. Emerging
regulators of the inflammatory process in
osteoarthritis. Nat Rev Rheumatol 2015;
11(1): 35-44.

. Orlowsky EW and Kraus VB. The role of

innate immunity in osteoarthritis: when our
first line of defense goes on the offensive.
J Rheumatol 2015; 42(3): 363-371.

Huang Y, Liu A, Liang L, et al. Diagnostic
value of blood parameters for community-
acquired pneumonia. Int Immunopharmacol
2018; 64: 10-15.

Tasoglu O, Boliik H, Sahin Onat S, et al. Is
blood neutrophil-lymphocyte ratio an inde-
pendent predictor of knee osteoarthritis
severity? Clin Rheumatol 2016;
35(6): 1579-1583.

Du J, Chen S, Shi J, et al. The association
between the lymphocyte-monocyte ratio and
disease activity in rheumatoid arthritis. Clin
Rheumatol 2017; 36(12): 2689-2695.

. Xu N, Tang X, Yao Y, et al. Predictive

value of neutrophil to lymphocyte ratio in
long-term outcomes of left main and/or
three-vessel disease in patients with acute
myocardial infarction. Catheter Cardiovasc
Interv 2018; 91(S1): 551-557.
Uthamalingam S, Patvardhan EA,
Subramanian S, et al. Utility of the neutro-
phil to lymphocyte ratio in predicting long-
term outcomes in acute decompensated
heart failure. A4Am J Cardiol 2011;
107(3): 433-438.

Xiang J, Zhou L, Li X, et al. Preoperative
monocyte-to-lymphocyte ratio in peripheral
blood predicts stages, metastasis, and histo-
logical grades in patients with ovarian
cancer. Transl Oncol 2017; 10(1): 33-39.
Huang Y, Deng W, Zheng S, et al
Relationship between monocytes to lympho-
cytes ratio and axial spondyloarthritis. /nt
Immunopharmacol 2018; 57: 43-46.


https://orcid.org/0000-0001-9193-376X
https://orcid.org/0000-0001-9193-376X
https://orcid.org/0000-0001-9193-376X

Gao et al.

4421

22.

23.

24.

25.

26.

Kellgren JH and Lawrence JS. Radiological
assessment of osteo-arthrosis. Ann Rheum
Dis 1957; 16(4): 494-502.

Kraus VB. Osteoarthritis year 2010 in
review: biochemical markers. Osteoarthritis
Cartilage 2011; 19(4): 346-353.

Rousseau JC and Delmas PD. Biological
markers in osteoarthritis. Nat Clin Pract
Rheumatol 2007; 3(6): 346-356.

Bozan N, Alpayct M, Aslan M, et al. Mean
platelet volume, red cell distribution width,
platelet-to-lymphocyte and neutrophil-to-
lymphocyte ratios in patients with ankylos-
ing spondylitis and their relationships with
high-frequency hearing thresholds. Eur Arch
Otorhinolaryngol 2016; 273(11): 3663-3672.
Ommen SR, Gibbons RJ, Hodge DO, et al.
Usefulness of the lymphocyte concentration

27.

28.

29.

as a prognostic marker in coronary artery
disease. Am J Cardiol 1997; 79(6): 812-814.
Lorenzi AR, Clarke AM, Wooldridge T,
et al. Morbidity and mortality in rheumatoid
arthritis patients with prolonged therapy-
induced lymphopenia: Twelve-year out-
comes. Arthritis Rheum 2008; 58(2): 370-375.
Moodley D, Mody GM and Chuturgoon
AA. Initiation but no execution - modula-
tion of peripheral blood lymphocyte apopto-
sis in rheumatoid arthritis - a potential role
for heat shock protein 70. J Inflamm (Lond)
2011; 8(1): 30.

Sargin G, Senturk T, Yavasoglu I, et al.
Relationship between neutrophil-lymphocyte,
platelet-lymphocyte ratio and disease activity
in rheumatoid arthritis treated with rituximab.
Int J Rheum Dis 2018; 21(12): 2122-2127.



	table-fn1-0300060519860686
	table-fn2-0300060519860686
	table-fn3-0300060519860686
	table-fn4-0300060519860686
	table-fn5-0300060519860686

