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Abstract: Juvenile idiopathic arthritis (JIA) is a chronic inflammatory arthritis characterized by periods of remission
and relapse. Mean platelet volume (MPV) is an indicator of systemic inflammation. In the present study, we aimed
to determine the association between mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR), platelet dis-
tribution width (PDW) and clinical measures of diseases activity in children with JIA. The study included 115 patients
with JIA (64 with active disease and 51 with inactive disease) and 64 age-gender matched healthy control subjects.
Routine laboratory methods were used to measure white blood cell count (WBC), platelet count (PLT), neutrophil
count, lymphocyte count, hemoglobin (Hb), MPV, PDW, NLR, C-reactive protein (CRP), and erythrocyte sedimentation
rate (ESR) in all subjects of both the patient and control groups. Active disease was associated with significantly
increased MPV (8.23 + 1.16 fl) compared with inactive disease (7.00 + 1. 08 fl) and control subjects (6.77 + 1.08
fl) P<0.001, P<0.001, P=NS, respectively). NLR was significantly higher in patients with active (2.11 + 1.19) and
inactive (2.03 + 1.51) disease relative to the control subjects (1.33 + 0.66) (P<0.001, P=0.017, respectively). Mean
PDW was significantly higher in patients with active disease (17.84 + 1.06) compared with the control group (17.19 +
0.93) (P=0.01). Our results suggest that MPV may be a useful marker of disease activity in patients with JIA. Regular
treatment may decrease platelet activation in JIA patients. However, NLR was not a predictive marker of disease
activity in patients with JIA.
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Introduction

Juvenile idiopathic arthritis (JIA) is a chronic
inflammatory autoimmune rheumatic disease
that occurs in children and adolescents. A num-
ber of other diseases must be excluded in the
diagnosis of JIA [1]. The etiology of JIAis unclear,
however both genetic and autoimmune factors
contribute to disease pathogenesis. The annu-
al incidence and the prevalence of JIA among
individuals less than 16 years of age are
3.2/100000 and 19.8/100000, respectively
[2].

JIA is a group of diseases that can induce
severe articular damage occurring in the form
of attacks. Repeated attacks may cause severe
morbidity. The primary goal of treatment is to

prevent attacks that cause permanent articular
damage, foster normal growth, and provide
comfort for the patient [3, 4]. Among JIA
patients, high erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels are
used as criteria for determining clinical disease
activity [5, 6]. There are several important dis-
advantages to the use of CRP and ESR as a
marker of JIA, including changes in serum con-
centrations associated with age and gender
and the existence of co-morbid infection [5, 71].

MPV is easily determined at low cost using com-
plete blood count devices. Elevated MPV and
increased neutrophil/lymphocyte ratio (NLR)
are associated with inflammation; these param-
eters decreased during disease remission [5, 6,
8, 9]. No previous study has examined MPV and
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Table 1. Comparison of patient characteristics active and inactive and the control group

Active group

Inactive group

Control group

(n=64) (n=51) (n=64) P
Age, year 11.32 £ 3.57 11.15 £ 3.45 10.76 £ 3.34 NS, NS, NS***
Sex (Male/Female) 33/31 25/26 33/31 NS*, NS, NS***
MPV, fL 8.23+1.16 7.00 + 1.08 6.77 £+ 1.08 <0.001%, <0.001™", NS*
PDW, % 17.84 + 1.06 17.31 + 1.09 17.19 £ 0.93 NS*, 0.018", NS
PLT count x 103/mm®  340.1 +91.7 282.7+ 74.2 263.9 +45.7 0.002%, <0.001™", 0.030"™*
ESR, mm/h 25.5+ 135 14.2 +12.8 56+4.8 <0.001%, <0.001, 0.030™™"
CRP, mg/dl 10.15 + 9.03 2.54 +253 0.30+0.25 <0.001%, <0.001, <0.001"*"
WBC, /mm? 9.43 + 3.20 10.05 + 2.79 8.26 + 1.93 NS*, 0.021", <0.001™*"
NLR 211 +1.19 2.03+1.51 1.33 + 0.66 NS*, <0.001™", 0.017"*
Hemoglobin, g/dI 11.45 + 1.42 12.89 + 1.25 12.91 +1.13 <0.001%, <0.001™", NS™"

MPV-mean platelet volume; PDW-platelet distribution width; PLT-Platelet count; ESR-erythrocyte sedimentation rate; CRP-C-
reactive protein; WBC-white blood cell; NLR-neutrophil-lymphocyte ratio. “Active disease vs. inactive disease; “*Active disease

kk

vs. control group;

Inactive disease vs. control group, NS-Not significant.
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The analyzed patient re-
cords included complete
o clinical data such as symp-
toms, past medical history,
o laboratory data including
complete  blood count
- (CBC), MPV, PDW, neutro-

o phil  count, lymphocyte
count, platelet count (PLT),
CRP and ESR.

The control group was com-
posed of 64 healthy chil-
dren who presented to the
hospital for routine check-
up or preoperative investi-
gation for elective surgery
such as hernia repair or

MPV (fl)

Figure 1. The relationship between MPV and the serum level of CRP. CRP: C

reactive protein; MPV: Mean platelet volume.

NLR in relation to disease status in patients
with JIA. The present study aimed to investigate
these markers in the relapse and remission
phases of JIA relative to healthy control
subjects.

Materials and methods

We retrospectively reviewed the digital records
of JIA patients (115 JIA patients, 58 male, 57
female, 64 with active disease and 51 with
inactive disease) who were admitted to the
Pediatric Rheumatology Department of Dicle
University Medical School between 2004 and
July 2014.
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circumcision. JIA was diag-
nosed according to the
classification of Interna-
tional League Associations
for Rheumatology (ILAR)
[10]. JIA patients were
divided into two groups according to Wallace
criteria [11] as the active patient group (APG)
and inactive patient group (IPG). The criteria for
inactive disease included: absence of active
arthritis, absence of fever, rash, serositis, sple-
nomegaly, or generalized lymphadenopathy
attributable to JIA, absence of active uveitis;
normal ESR or CRP levels, and a physician’s
global assessment of disease activity indicat-
ing clinical disease quiescence [11].

White blood cell (WBC) count, platelet (PLT),
neutrophil, and lymphocyte counts, levels of
hemoglobin (Hb), MPV, PDW, CRP, and ESR and
demographic characteristics were retrieved
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from the records of the JIA patients. Absolute
neutrophil-to-absolute lymphocyte ratio (NLR)
was calculated as the ratio of neutrophils to
lymphocytes. All above hematological variables
were measured and recorded in the healthy
control subjects. Blood samples were obtained
using a vacutainer and collected in tubes con-
taining standard EDTA. All blood samples were
evaluated using the same regularly calibrated
analyzer (Abbott CELL-DYN 3700, United
States). The study protocol was reviewed and
approved by the Local Ethics Committee.

Statistical analysis

The data were analyzed using SPSS (Statistical
Package for Social Sciences) 18.0 software.
The normality of data distribution was deter-
mined using the Kolmogorov Smirnov or
Shapiro-Wilk tests. Numeric values compatible
with the normal distribution were compared
using T test or One-way ANOVA test. Data cor-
responding to an abnormal distribution were
compared using the non-parametric Mann-
Whitney U test or Kruskal-Wallis test. The
numerical data were expressed as mean plus/
minus standard deviation. Categorical values
were compared using the Chi-square test.
Pearson’s or Spearman’s correlation analyses
were used for the relationships between
numerical variables. A P value less than 0.05
was considered statistically significant.

Results

The study included 115 children (58 boys, 57
girls) with JIA and 64 healthy children (33 boys,
31 girls). The mean age of the JIA group was
11.32 + 3.57 years and mean age of the con-
trol group was 10.76 + 3.34 years. There were
no significant differences in mean age or gen-
der distribution between the study group and
the control group (P=0.64 and P=0.94, respec-
tively). The mean follow-up duration was 2.82 +
1.72 years. According to ILAR classification, 60
(52.2%) children had oligo-articular JIA, 44
(38.2%) had poly-articular JIA, 7 (6.1%) had
enthesitis-related JIA and 4 (3.5%) had system-
ic JIA. HLAB27 was detected in 10 (8.7%)
patients, RF was detected in 5 (4.3%) patients
and ANA was detected in 5 (4.3%) patients.

The active disease group exhibited significantly

higher MPV, PLT, ESR, and CRP relative to the
remission group and the control group (Table
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1). There were no statistically significant differ-
ences in NLR, WBC and PDW values between
JIA patients with active disease and those with
disease remission (P>0.05) (Table 1). Patients
with active disease had significantly lower
hemoglobin levels compared with inactive dis-
ease. Remission phase JIA patients had signifi-
cantly elevated platelet count, ESR, CRP, WBC,
and NLR relative to the control group (Table 1).

There was a positive correlation between MPV
value and CRP (r=0.523, P<0.001) and a posi-
tive correlation between MPV and ESR values
(r=0.298, P=0.001) (Figure 1).

Discussion

Juvenile idiopathic arthritis (JIA) is a chronic
inflammatory arthritis characterized by periods
of remission and relapses. Accurate identifica-
tion of active stage disease is critical for proper
management of JIA and the prevention of artic-
ular deformities and other morbidities. CRP
and ESR are commonly used biomarkers for
defining active disease status in JIA and other
inflammatory diseases. However, previous
studies on inflammatory diseases have sug-
gested that ESR and CRP levels do not reflect
clinical disease activity in all cases [12, 13].
Moreover, external factors such as patient age
and gender, and the existence of co-morbid
infection can influence ESR results [14, 15].
C-reactive protein suffers from similar limita-
tions as a clinical biomarker [14, 15]. JIA is
a chronic inflammatory disease resulting in
severe effects on the hematopoietic system.
Changes in hemoglobin level and platelet count
are well established in JIA. Anemia and throm-
bocytosis are especially distinct during the
active phase of inflammatory diseases. In the
present study, we found that thrombocyte
count was elevated during the active disease
phase of JIA compared with the remission
phase or healthy control subjects. We also
observed significantly lower hemoglobin levels
during active disease relative to inactive dis-
ease or in healthy subjects. Inflammation is
a strong thrombocyte activator [5]. Cytokines
such as IL-6, IL-1, TNF-a« may play important
roles in the pathogenesis of JIA [16, 17]. These
cytokines promote inflammation and contrib-
ute to elevated thrombocyte counts [5].

Mean platelet volume reflects thrombocyte
activation and function [18, 19]. MPV is a cheap
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and easily performed test that is often neglect-
ed by physicians. MPV may be performed as
part of routine blood counts in many laborato-
ries at no additional cost. In the present study,
we identified a significant association between
MPV and disease activity in JIA. Similarly, MPV
is associated with disease activity in patients
with rheumatoid arthritis, ulcerative colitis,
psoriatic arthritis, ankylosing spondylitis and
systemic lupus erythematosus [20-23].
Increased thrombocyte count and elevated
enzymatic activity is associated with systemic
inflammation in rheumatic disease. MPV
reflects global thrombocyte content and enzy-
matic activity [24]. Moreover Yazici et al.,
reported a decrease in MPV in ankylosing spon-
dylitis patients after TNF-a antagonist treat-
ment. TNF-a is an inflammatory cytokine that
contributes to the pathogenesis of inflamma-
tion and thrombocytosis [22].

NLR is calculated by dividing the neutrophil
count by lymphocyte number, and can be deter-
mined from routine blood differentials at no
additional cost. Changes in the relative abun-
dance of leukocyte subgroups occur in parallel
with the increase in overall leukocyte count.
Lymphocyte count decreases when neutrophil
counts are elevated. NLR increases in inflam-
matory conditions and this increase is consid-
ered as an indicator of systemic inflammation
[25]. However, there is no association between
NLR and disease activity in adult patients with
arthritis [25]. In present study, NLR was found
to be elevated in both active and inactive JIA
patients relative to healthy control subjects.
However, there was no difference in NLR
between JIA patients with active disease and
patients in remission. According to these
results, while NLR may be useful for the diagno-
sis of JIA, it may not be useful in determining
disease activity and prognosis.

Increased CRP and ESR have been reported in
active inflammation and are often considered
useful criteria for demonstrating disease acti-
vation in JIA and other inflammatory conditions
[11]. In the present study, we observed a posi-
tive correlation between MPV, CRP and ESR.
This suggests that MPV may have clinical diag-
nostic utility comparable to CRP and ESR. The
retrospective approach used in the present
study may be considered the primary limi-
tation.
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In conclusion, increased MPV may be useful
for the determining disease activation in JIA
patients. In addition, NLR may be useful in the
initial diagnosis of JIA, although there is no evi-
dence to suggest that NLR is a reliable marker
of clinical disease activity. Additional studies
are necessary to validate the role of MPV in the
diagnosis and management of JIA.
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