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Correlation Between Vitamin D Level and Platelet
Indices in Children Aged 0-18 Years

0-18 Yas Cocuklarda Vitamin D Duzeyi ile Trombosit Indeksleri Arasindaki lliski
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Abstract

Oz

Aim: In this study, we aimed to investigate whether any correlation
exists between 25-hidroxyvitamin D [25(0H)D)] level and platelet
indices in childhood.

Methods: \We planned a retrospective study. Firstly, we scanned 25(0OH)
D and hemogram tests in children who presented to our pediatric clinic
with any simple complaint from January 2014 to December 2016. \We
finally included 346 children (168 female and 178 male) aged 0-18
years in order to evaluate the correlation between 25(OH)D level and
platelet indices.

Results: No significant difference was observed in average age
and gender between the study groups (p=0.856 and p=0.907,
respectively). We did not determine any significant difference among
seasons in terms of 25(0H)D level (p=0.512). Finally, we also did not
find any correlation between 25(0OH)D and platelet indices in all groups
(p>0.05).

Conclusion: There was no relationship between 25(0OH)D level and
platelet indices in healthy children.

Keywords: 25-hidroxyvitamin D, deficiency, platelet count, mean
platelet volume, child

Amac: Bu calismada, 25 hidroksivitamin D dlzeyi [25(0OH)D] ile
trombosit indeksleri arasinda iliski olup olmadigini arastirmay
amagladik.

Yéntemler: Retrospektif bir calisma planladik. Oncelikle, 2014 Ocak
ayl ile 2016 Aralik aylari arasinda basit sikayetler ile ¢ocuk klinigine
bagvurmus cocuklarin  25(OH)D ve hemogram testlerini taradik.
Sonug olarak, yaslari 0-18 arasinda olan 346 cocugu (168 kiz, 178
erkek), 25(0OH)D diizeyleri ve trombosit indeksleri arasindaki iliskiyi
degerlendirmek icin calismaya dahil ettik.

Bulgular: Calisma gruplarinin yas ortalamasi ve cinsiyetleri arasinda
anlamli fark gozlemlenmedi (p=0,856 ve p=0,907). 25(0H)D duzeyi
bakimindan mevsimler arasinda herhangi 6nemli bir fark tespit etmedik
(p=0,512). Son olarak, tiim gruplardaki 25(OH)D diizeyi ile trombosit
indeksleri arasinda da herhangi bir iliski bulamadik (p>0,05).

Sonug: Saglikli cocuklarda 25(0H)D dizeyi trombosit indeksleri ile
iliskili dedgildi. Bununla birlikte, bulgularimizi dogrulayacak daha ileri
calismalara ihtiyac oldugu dislincesindeyiz.

Anahtar Sézciikler: 25 hidroksivitamin D, eksiklik, trombosit sayisi,
ortalama trombosit hacmi, cocuk

Introduction

Technological developments in the field of in vitro
diagnostics have recently made it possible to determine
various platelet (PLT) indices, which are a group of
parameters giving information about total amount of PLTSs,
their morphology and proliferationkinetics (1,2). PLT indices

including PLT count, plateletcrit (PCT), PLT distribution
width (PDW) and mean PLT volume (MPV) are widely used
in the field of medicine (3). It has been recently revealed
that these indices are associated with various diseases and
the prognosis of various diseases as well as hematological
system disorders (4,5). However, whether PLT indices are
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related to the severity of diseases and patient prognosis
or not is still under investigation (6). Under physiological
conditions, the amount of PLTs in blood can be maintained
in a constant state by regeneration and elimination. Thus,
either PLTs or their morphology remain almost stable.
Impairment of these conditions by any pathophysiological
conditions, which can inhibit PLT production, may increase
their activation or cause their death, leading to changes
in both PLT count and morphology and, thus, resulting
in alterations in PLT indices (7). In a meta-analysis, it was
reported that increased MPV was related to mortality
after acute myocardial infarction (MI) and restenosis
following coronary angioplasty (8). The relationship of
increased MPV with severity of sepsis (9), diabetes mellitus
(DM) (10), stroke (11), hypertension (12) and venous
thromboembolism (13) as well as M| has been reported
(8). In their study, Abdel-Razik et al. (14), MPV and PDW
were significantly increased in patients with ascitic fluid
infection and it was concluded that MPV measurement
could be considered a diagnostic test in predicting ascitic
fluid infection.

Vitamin D is essential for calcium metabolism and bone
structure. Its deficiency is associated with rickets in children
(15). It has been reported that vitamin D deficiency was
associated with several pathological conditions, such as
cardiovascular diseases, cancer and DM, although all the
mechanisms have not been fully understood (10,14). In
a few studies carried out on healthy adults, it was stated
that vitamin D deficiency may lead to immunological
disorders, inflammation and increases in the level of
various proinflammatory cytokines, thus, that vitamin D
deficiency may cause increased MPV through increasing
cytokines and adhesion molecules (16,17).

We aimed to evaluate whether there was any correlation
between some PLT indices and 25 hidroksivitamin D
[25(OH)D] in children aged 0-18 years since there has not
been any study investigating this issue in childhood.

Methods

Study Design

We carried out a retrospective study including 346
children (168 female and 178 male) who were admitted
to the pediatric clinic with any simple complaint and
underwent laboratory tests, including 25(OH)D and PLT
indices from January 2014 to December 2016. Blood
samples were taken at different seasons. Ethics committee
approval was received for this study from the Local Ethics
Committee of Haseki Training and Research Hospital
(approval date: 21/06/2017, approval number: 510).

We divided the patients into three groups: group 1
included children with a 25(OH)D level of <20 ng/mL;
group 2 included those with a 25(OH)D level of 20-32 ng/
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mL; and group 3 consisted of individuals with a 25(OH)
D level of >32 ng/mL. A 25(OH)D level of <20 ng/mL
was considered deficiency, a level of 20-32 ng/mL was
considered insufficiency, and a level of >32 ng/mL was
considered adequacy (18).

Serum levels of 25(OH)D were measured by a direct
competitive chemiluminescence immunoassay method on
the Liaison Analyzer (DiaSorin S.p.A., Italy). PLT count was
analyzed by hydrodynamic focusing (DC detection). MPV
was calculated by the following formula: MPV (fL)=[(PCT
(%)/PLT count (x10°%/L)]. PCT was the ratio of the PLT
volume to the whole blood volume. PDW was determined
by using a histogram of PLT particle size distribution. PLT
indices were analyzed using Sysmex XE-2100 hematology
analyzer (TOA Medical Electronics, Kobe, Japan). Other
laboratory tests were conducted by spectrophotometric
method using AU2700 biochemical auto-analyzer
(Beckman Coulter, Inc. USA).

Statistical Analysis

Statistical analysis was carried out using the Statistical
Package for Social Sciences 21 (SPSS) package program
(IBM, New York, USA). Data were summarized using mean
(X), and standard deviation (SD) for quantative variables.
Normality of the quantitative data was evaluated using
the Kolmogorov-Smirnov test. Homogeneity of variances
was evaluated via Levene's test for each group. A chi-
square test was used for evaluating categorical variables.
One-Way ANOVA test was performed to examine the
differences between the groups. Student’s t-test was used
to compare the results obtained from both sexes. Pearson
correlation coefficient was then applied to evaluate
the relationship of 25(0OH)D with PLT indices and other
biochemical variables. The probability value (p) was set at
<0.05. The results were reported as (X) + SD. The power
of this study was carried out through using the function of
SPSS named as calculating power and probability of type
2 error (beta) value.

Results

There was no statistically significant difference in
average age and sex between the study groups. The power
of this study, which involves three groups, was calculated
to be 1. The type 1 error was set at 80%, and the type
2 error (p) was set at 0.05. There was no significant
difference among the groups in terms of mean PLT
indices and various biochemical analytes (p>0.05, for all)
except for the level of 25(OH)D (p<0.001). Demographic
characteristics and laboratory test results in each group
together with the p values are given in Table 1. 25(0OH)
D and PLT indices were examined after each group was
categorized according to sex. When these data were
evaluated within the groups, there was no significant
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difference in all parameters between genders (p>0.05 for
all) (Table 2). In addition, no difference was determined
among seasons (p=0.512) in terms of 25(OH)D levels
(p=0.512) (Table 3).

There was no correlation between 25(OH)D levels and
MPV (r=0.073, p=0.257) and PDW (r=0.001, p=0.986) in
all groups. Similarly, no correlation was observed between
25(0OH)D and PLT count (r=0.062, p=0.329). PCT had also
no correlation with 25(OH)D (r=0.086, p=0.177) and other
PLT indices. Moreover, 25(0OH)D had no correlation with
calcium, phosphorus, and alkaline phosphatase, however,
there was a very weak negative correlation between
parathyroid hormone and 25(OH)D in group 1 (r=-0.238,
p=0.108), as a result of comparison within subgroups.

Finally, the age of children did not have an effect on
25(0OH)D, PDW and PCT values, whereas MPV had a weak

positive correlation with age (r=0.338, p<0.001). There
was a weak inverse correlation between PLT count and
age (r=-0.263, p<0.001).

Discussion

In the literature, there are few studies including adults,
however, to our knowledge, this is the first study conducted
in children. In this study, we did not find any correlation
between 25(OH)D and PLT indices in all groups. This
result means that vitamin D deficiency was not associated
with increased MPV. On the contrary, a study conducted
in adult subjects with vitamin D deficiency revealed that
there was a negative correlation between vitamin D and
MPV (16). A similar result was also found by another study
involving patients with primary ovarian insufficiency (POI);
it was reported that vitamin D was negatively correlated

Table 1. Demographic characteristics and laboratory test results in study groups

Group 1 (n=170) Group 2 (n=95) Group 3 (n=81) p value
Age (years) 5.745.8 6.75.9 6.6+5.9 0.856
Gender (female/male) 81/89 46/49 41/40 0.907
Platelets (x10%/L) 322485 30676 325476 0.298
MPV (fL) 8.9+1.1 8.9+1.1 9.0£1.1 0.196
PDW (fL) 14.3+2.2 14.2+2.3 14.8+2.0 0.510
PCT (%) 0.29+0.07 0.27+0.07 0.29+0.06 0.152
Calcium (mg/dL) 10.0£0.4 9.9+0.4 9.9+0.5 0.124
Phosphorus (mg/dL) 5.0£0.7 4.9+0.7 5.0£0.8 0.767
ALP (IU/L) 245%132 249+100 233493 0.699
PTH (pg/mL) 36+18 38+16 40421 0.583
Vitamin D (ng/mL) 11.9+4.2 25.0+3.4 42.8+10.0 <0.001

Group 1 shows that the subjects are the level of vitamin D<20 ng/mL, group 2: vitamin D: 20-32 ng/mL, and group 3: vitamin D: >32 ng/mL Results are given as mean +
standart deviation, MPV: Mean platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit, ALP: Alkaline phosphatase, PTH: Parathyroid hormone

Table 2. Vitamin D and platelet indices in subgroups stratified by sex

Variables Group 1 Group 2 Group 3
Gender (n) Female (81) Male (89) Female (46) Male (49) Female (41) Male (40)
Vitamin D 11.5+4.1 12.44.2 25.4+3.4 24.7+3.4 44.3+8.9 41.3£10.9
(ng/ml)

Platelets 326+75 304+85 30071 315493 333468 306+78
(x10%/L)

MPV (fL) 9.0+£1.2 9.0+0.9 9.2+£1.0 9.0£1.4 9.1£1.0 9.2+1.2
PDW (fL) 14.3+2.2 14.3+2.3 13.7+2.5 14.6+1.8 14.7+2.1 14.2+2.0
PCT (%) 0.29+0.07 0.28+0.07 0.29+0.07 0.28+0.09 0.30+0.06 0.29+0.08
Results are given as mean + standart deviation, MPV: Mean platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit

Table 3. The mean values of vitamin D according to seasons

Variables Summer Autumn Spring Winter p value
Vitamin D (ng/mL) 23.71£15.15 23.0+£12.5 21.1+12.3 22.9+14.7 0.512

Results are given as mean + standart deviation
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with MPV, and patients with POl had lower vitamin D and
higher MPV than controls (19). We also observed that
there was no correlation between vitamin D and PDW.
We also did not find any correlation between vitamin D
and PLT count and PCT in all groups. We did not find any
study on the association of vitamin D with PLT and PCT
in the literature. However, PCT, the arithmetic product of
the PLT count and volume, is also a reliable marker of PLT
activation as well as MPV, and a positive correlation has
also been reported between PCT and PLTs in previous
studies (20). This knowledge regarding PLT and PCT may
explain why there was no correlation between these
indices and vitamin D.

The age of children did not have any effect on 25(0OH)
D, PDW and PCT. There was a weak negative correlation
between PLT count and age and a weak positive correlation
between MPV and age in all groups. Our findings were
fairly consistent with the literature, except for MPV which
displayed inconsistent results in previous studies (21).
We also observed that there was no difference between
genders in terms of 25(0OH)D levels and PLT indices in all
groups. However, a study reported that PLT indices, except
for PDW, were higher in female patients than in males
(21). In accordance with our study, other studies reported
that there was no difference in vitamin D levels and
PDW between genders (16,22). On the contrary, a study
reported that females had borderline significantly higher
25(0OH)D levels than in men (23). In addition, we did not
observe a seasonal variation of 25(0OH)D levels. The reason
may be that vitamin D intake and sun exposure could not
be inqured exactly in all subjects since the present study
had a retrospective study design. Whereas, some studies
have reported the effects of vitamin D intake and sun
exposure on the level of vitamin D (24,25).

Our study has some limitations: firstly, it has a
retrospective nature. Besides, some diseases, which may
be caused by PLT activation, could not be assessed in this
study. Prospective studies with larger samples, which may
enable more detailed inquiry of subjects, i.e. status of
vitamin D intake in children as well as including subjects
with some diseases being claimed to cause larger PLTs
originating from PLT activation.

Conclusion

It was found that 25(OH)D levels were not related to
PLT indices in healthy children. On the other hand, we
assume that further studies are needed to validate our
findings.
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