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Evaluation of Mean Platelet Volume and Other
Complete Blood Count Parameters in Children with

Atopic Asthma

Atopik Astimli Cocuklarda Ortalama Trombosit Hacmi ve Diger Tam
Kan Sayimi Parametrelerinin Degerlendirilmesi

ABSTRACT

Objective: Allergic diseases are increasing in developed countries.
Recent studies show that platelets (PLTs) may also be responsible
for the development of allergies. The aim of the present study was
to investigate whether allergic diseases are related to the levels of
mean platelet volume (MPV) and other complete blood count
(CBC) parameters.

Method: In the present study, 337 pediatric patients (aged 2-18
years) who were admitted to the pediatric allergy clinics with a
diagnosis of atopy, which was supported with the positivity of at
least one skin prick test and/or total IgE and/or allergen-specific
IgE, were included. The results of the patients including MPV and
other CBC parameters and total IgE values were compared with
120 healthy sex and age-matched children.

Results: There was no difference in hematocrit counts between the
groups, but the hemoglobin level was higher in patients. The mean
corpuscular volume was lower in the study group, which was not
statistically significant. The white blood cell count and thrombo-
cyte count of the patients were higher than those of the controls,
but were not statistically significant. The MPV values were signifi-
cantly lower in the patient group. There was a negative correlation
between the MPV values and the thrombocyte counts in the study
group. Finally, the MPV values were significantly higher in pa-
tients 6 years and females in the study group.

Conclusion: PLTs cause inflammation by secreting mediators in chil-
dren with allergy. When the thrombocyte count increases, the MPV
decreases reversely. Thus, the MPV may be an effective and inexpen-
sive indicator in the process of inflammation, but long-term studies
are needed to evaluate asymptomatic and exacerbation periods.
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0z

Amag: Alerjik hastaliklar 6zellikle gelismis iilkelerde giderek
artan siklikta goriilmeye baglamisur. Yakin zamanda yapilan ca-
lismalar alerji gelisiminde trombositlerin de rol aldigint goster-
mektedir. Bu calismada alerjik hastaliklarin ortalama trombosit
hacmi (MPV) seviyesi ve diger tam kan sayim1 (TKS) parametre-
leri ile iliskili olup olmadiginin aragtirilmas: planlanmigtir.

Yoéntem: Pediatrik Alerji Klinigine bagvuran atopi tanisi konu-
mus 337 hasta (2-18 yas aras1) calismaya alindi. Atopi tanis deri
prick test ve/veya total IgE ve/veya alerjen spesifik IgE testlerin-
den en az birinin pozitif olmasi ile desteklendi. Hastalardan elde
edilen MPV ve diger TKS parametreleri ile total IgE degerleri
yas ve cinsiyet yoniinden benzer 120 saglikli cocugun degerleri
ile kargilagtirildi.

Bulgular: Gruplar arasinda hematokrit degerleri agisindan an-
lamli fark yoktu ancak hemoglobin degeri hasta grubunda istatis-
tiksel olarak daha yiiksek bulundu. Ortalama eritrosit hacmi an-
lamli olmamakla birlikte ¢alisma grubunda daha diisiik saptands.
Beyaz kiire ve trombosit sayisinin hastalarda istatistiksel olarak
anlamli olmamakla birlikte yiiksek oldugu goriildii. Hastalarin
MPV degeri ise anlamli olarak diisiik izlendi. Calisma grubunda
MPYV ile trombosit sayist arasinda negatif bir korelasyonun oldu-
gu belirlendi. Son olarak ¢alisma grubunda MPV degerinin kiz-
larda ve 6 yas hastalarda anlamli oranda yiiksek oldugu goriildii.

Sonug: Alerjik ¢ocuklarda trombositler mediatér salgilayarak inf-
lamasyona neden olurlar. Trombosit sayist arttikca MPV buna ters
olarak azalir. Bu nedenle MPV inflamasyon siirecinin etkin ve
ucuz bir gostergesi olabilir, ancak asemptomatik ve alevlenme dé-
nemlerini de degerlendiren uzun soluklu calismalara ihtiyag vardir.

Anahtar Kelimeler: Atopik hastaliklar, alerji, MPV, trombosit say1st

Asthma is the most common atopic disease in childhood and has a seasonal tendency. Genetic and environmental fac-
tors play roles in the development of atopy. The prevalence of asthma and other atopic diseases is increasing in the recent
decade in developed countries (1). Environment and air pollution, childhood infections, exposure to cigarette smoke,
decrease in exercise, and changes in dietary habits are suggested to be responsible for this increase. However, the genetic
factors that predispose to atopy could not be fully explained yet (2).
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‘The most sensitive diagnostic method is history of the disease.
Skin, total IgE, allergen-specific IgE, complete blood count
(CBC), and provocation tests are also used in diagnosis (3, 4).
The skin prick test is recommended owing to its high sensitiv-
ity, low cost, and fast result in epidemiological studies. On the
other hand, specific IgE measurements on the blood are impor-
tant owing to their quantitative and repeatable. The total IgE
levels are usually used in the daily routine as a first-line mea-
surement. However, the total IgE levels may be high in some
patients with no atopy or may be low in some patients with
atopy. Thus, the diagnostic value of total IgE decreases in atopy.
Provocation tests are not suitable for routine use (1, 3, 4).

Respiratory allergens varying by geographic regions cause the
development of asthma by triggering allergic inflammation of
the nasal and bronchial mucosa. Thus, it is important to specify
allergens in different regions that cause sensitization in patients
with atopy. Therefore, measures can be taken to reduce the
morbidity of allergic diseases, and it may be possible to prevent
or delay development of disease in sensitized individuals.

In asthma, airway inflammation leads to symptoms, and many
inflammatory cells and mediators play roles in these character-
istic inflammatory changes (1). In addition to T helper 2 cells,
mast cells, and eosinophils, platelets (PLTs) have been shown to
be an important component (2, 5-8). Activated PLTs synthesize
several inflammatory factors (2, 5). The mean platelet volume
(MPV) can be used as a marker of this activation. Moreover,
it is known that there is an inverse relationship between PLT
count and MPV in a healthy population (6).

Changes in value of MPV, PLT function, and quality were
demonstrated in many studies (5-8). However, the relationship
between childhood atopic asthma and inflammatory response
affecting the MPV values was not studied sufficiently in the lit-
erature. In addition, we know that CBC parameters change in
inflammatory diseases. As asthma is an inflammatory disease,

Table 1. Total IgE reference ranges by age in groups

Age Reference ranges (IU/mL)
0-6 months 0-1.5
7-12 months 0-15
13 months-5 years 0-60
6-9 years 0-90
10-15 years 0-200
216 years 0-100

Table 2. Evaluation of atopy parameters in the study
group

Parameter Positive Negative
Skin prick test positivity, n (%) 292 (86.6) 45 (13.4)
Specific IgE positivity, n (%) 14 (18.4) 62 (81.6)
Total IgE positivity, n (%) 246 (72.9) 91 (27.1)

we aimed to determine if MPV and other CBC parameters
change in childhood asthma and compare them with levels of
healthy children. Furthermore, we aimed to determine if MPV
may be indicator of inflammation in patients with asthma.

Methods

This was a retrospective study performed in the clinics of pe-
diatric allergy from October 2012 to June 2013. The results
of skin prick test and/or total IgE and/or allergen-specific IgE
of the patients were recorded from archives and diagnosis
of atopy supported with positivity of at least one of them.
Patients had no chronic illness other than asthma and were
aged 2-18 years. The recorded results of the patients includ-
ing MPV and other CBC parameters were compared with
sex- and age-matched healthy children who were admitted to
the Healthy Child Control Polyclinic for general medical ex-
amination. The study was completed with 337 (145 female
and 192 male) pediatric patients. The average age of the chil-
dren was 7.82+3.37 years. The control group included 120
(52 female and 68 male) healthy children. The mean age of
the healthy children was 7.17+4.12 years. The skin prick test
was performed in all patients. Informed consent was obtained
from all patients. Medeniyet University School of Medicine
Ethics Committee approved the study protocol (2014/0010).

Table 1 shows the total IgE levels that are accepted as positive
by age (9).

The specific IgE levels of the patients had been studied using
the Pharmacia CAP System RAST FEIA. The results read from
the FlouroCount were evaluated as IU/mL according to the
standard IgE calibrator of the World Health Organization. The
allergen-specific antibody value of 20.35 IU/mL was accepted
as positive, but that of <0.35 ITU/mL was accepted as negative.

Statistical analysis

Number Cruncher Statistical System (NCSS) 2007 & Power
Analysis and Sample Size (PASS) 2008 Statistical Software
(UT, USA) was used for statistical analysis. Data were analyzed
by using descriptive statistical methods (mean, standard devia-
tion, frequency, rate, minimum, and maximum) and also by
using Student’s t-test for comparison of quantitative data. Pear-
son correlation analysis was used to evaluate the relationships
of parameters. A p value <0.05 was considered as significant.

Results

There were no statistical differences in age and gender between
the groups (p>0.05). In the study group, 72.9% (n=246) of
the patients’ IgE values were higher than normal for age, which
were accepted as positive. The skin prick test was positive in
86.6% (n=292) of the patients. At least one specific IgE test
was performed in 76 of the patients, and any specific IgE test
positivity was found in 18.4% (n=14) of these cases (Table 2).

The hemoglobin levels of the study group were found to be
significantly higher than those of the control group (p<0.05),
but there was no significant difference in hematocrit values
(p>0.05). The MCV values of the patients were slightly lower
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Table 3. Comparison of demographic characteristics, MPV, and other CBC parameters between the groups

Study (n=337)

Control (n=120)

Parameters (n=457) MeantSD MeantSD p
Age (year) 7.82+3.37 7.17+4.12 0.119
Gender (n; female/male) 145/192 52/68 0.974
Leukocyte (x103/pL) 9972.70+3330.16 9456.90+3329.22 1.151
Hemoglobin (g/dL) 12.43+0.97 12.21+1.15 0.043*
Hematocrit (%) 37.34+2.91 36.7443.23 0.065
MCV (fL) 79.37+£5.12 79.731£5.94 0.563
PLT (x103/pL) 307958.46+74133.56 298605.04+81368.20 0.250
MPV (fL) 8.65+0.83 9.82+0.93 0.003*
Female (n=145) 8.78+0.88 - 0.011*
Male (n=192) 8.5610.78 =
aStudent t test; *p<0.05; CBC: complete blood count; MCV: mean corpuscular volume; PLT: platelet; MPV: mean platelet volume
Table 4. Evaluation of the MPV values according to age in the study group

Age <6 years (n=94) Age =6 years (n=243)
Parameters (n=337) Mean+SD Mean+SD p
MPV 8.35+0.69 8.7610.85 0.001*

Student t test; *p<0.05; MPV: mean platelet volume

than those of the control group, which were not statistically

significant (p>0.05) (Table 3).

The number of PLTs in the study group was found to be high-
er than those of the control group, but the difference was not
statistically significant (p>0.05). However, the MPV values
of the patients were found to be statistically lower than those
of the controls (p<0.01). Moreover, the MPV values of the
female patients were statistically higher than those of the male
patients in the study group (p<0.01) (Table 3). Patients were
divided into two groups according to skin prick test positivity,
and the MPV levels were compared, and there was no signifi-
cant difference between the groups (p=0.06).

The MPV values of the patients <6 years were found to be

significantly lower than those of the cases 26 years (p<0.01)
(Table 4).

A statistically significant negative relationship was found be-
tween MPV and PLT values at the level of 32.7%, suggesting
that PLT value increases when MPV value decreases in pa-
tients (r=-0.327; p<0.01).

Discussion

Allergic diseases are IgE-mediated immune responses of tis-
sues as a result of repeated exposure with the same allergen.
Atopy is an important risk factor in the development of al-
lergic diseases. The presence of atopy in individuals should be
proven by positive response in one of the epidermal skin tests,
high level of serum total IgE, or allergen-specific IgE (1, 3, 4).

Chemokine, cytokine, and thrombopoietin levels of plasma
in individuals with atopy have been found to be higher than
those with no atopy after allergen exposure. Thrombocytes
play important roles in airway inflammation because throm-
bopoietin is released by PLTs (5, 6). Kowal et al. (7) studied
the activation of PLT in patients with asthma after exposure
to house dust mites. They reported that in patients with asth-
ma, prolonged airway inflammation after allergen exposure is
associated with intravascular PLT activation (7, 8). Many mi-
togens and enzymes secreted by PLTs may directly contribute
to airway remodeling. After an increase in thrombopoiesis,
bronchial smooth muscle hypertrophy, proliferation of myo-
fibroblasts, and subepithelial fibrosis occur (5, 7). Throm-
bopoietin is the cytokine that plays the most critical role in
the regulation of PLT production and maturation. Kemona-
Chetnik et al. (10) studied the number of PLTs, percentage of
reticulated PLTs (young thrombocytes), thrombopoietin, and
interleukin 6 levels of plasma in patients with asthma. They
found that PLT count and percentage of reticulated PLTs are
significantly higher in patients with asthma than in controls.
Furthermore, they reported that thrombopoietin concentra-
tion is higher in patients, which is not statistically significant
(10). In our study, PLT count was found to be slightly in-
creased in patients with asthma, but was not significant. This
difference between the studies was thought to be due to the
severity of the disease in patients included. In our study, pa-
tients were in the remission period, and patients with severe
asthma and patients with asthma attack were not included.
Even though not being a marker of inflammation, it can be
said that in asthma, PLT count increases.
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Some studies remark that PLT parameters are similar in males
and females and also do not change by age (11, 12). In our
study, the MPV values of females were found to be signifi-
cantly higher than those of males. Moreover, the MPV value
is lower in patients <6 years in the study. This may be ex-
plained as atopic asthma as it is more frequent in males in pre-
adolescence, and attacks are also more frequent in early ages.

Tuncel et al. (13) could not find a significant difference in the
MPV values during the asymptomatic period and period of attack
in patients with asthma. In addition, they did not find any differ-
ence in the MPV level between the patients with asthma and the
control group. Conversely, Akelma et al. (14) studied the MPV
levels in pediatric population with chronic spontaneous urticaria.
They found decreased MPV levels in the patient group. Similarly,
in our study, the MPV values of patients with asthma were found
to be significantly lower than those of the control group. Nu-
merous publications are available in evaluating the MPV level of
chronic inflammatory diseases, such as familial Mediterranean
fever, ulcerative colitis, Crohn’s disease, rheumatoid arthritis,
systemic lupus erythematosus, indicating that the MPV level is
significantly decreased in chronic inflammation (15-21). On the
contrary, some other studies showed an increased level of MPV
in pathological conditions, such as atherosclerotic renal artery
stenosis, diabetes mellitus, obesity, hyperlipidemia, hypertension,
and sepsis (22-24). This increase was thought to be associated
with thrombocytopenia that is seen in these pathological condi-
tions because in thrombocytopenia, young PLIs are released to
the peripheral circulation, and MPV increases. Dogru et al. (25)
studied the PLT and MPV levels in 162 pediatric patients, and
they reported that both increase in asthma. However, they also
said that in exacerbation periods, the MPV values decrease when
compared with asymptomatic periods of the patients, and they
could not fully enlighten this controversial result.

Platelet mass is equal to the multiplied PLT count and PLT vol-
ume. Since PLT mass is constant, there is an inverse relationship
between PLT count and MPV. Bessman et al. (17) researched
this correlation in children with nephrotic syndrome and also
in active and remission periods of the disease. They showed a
significant negative correlation between PLT count and MPV.
A similar relationship was shown by studies of patients with
chronic idiopathic thrombocytopenic purpura, iron deficiency
anemia, thalassemia, sepsis, chronic renal failure, chronic ob-
structive pulmonary disease, and cystic fibrosis (17-20, 24).
Moreover, it is reported that in these chronic lung diseases, the
MPV level can be used as a reliable negative acute phase reac-
tant especially in the activation period of the illness (19).

We investigated whether there was a correlation between
MPV and the number of PLT in the study group and also
found a significant negative relationship between MPV and
PLT values. Thus, it is thought that MPV can be a marker of
circulating PLT activation in the process of airway inflamma-
tion in children with asthma.

Other basic parameters obtained from CBC are red blood
cell (RBC) and white blood cell (WBC) counts, morphol-

ogy, and sizes. WBC is also an indicator of inflammatory and
immunological conditions. Although the WBC of the study
group was higher than that of the control group, there was no
statistically significant difference. This was thought to be due
to asthma being a chronic inflammation, not being an acute
illness. Moreover, patients with severe asthma were not in-
cluded in the study. Some other studies measuring inflamma-
tion with the acute phase reactant, C-reactive protein (CRP),
were available. They found that the CRP levels are higher
in patients with asthma than in the control group, but had
reported no significant between the groups, suggesting that
asthma is not an acute disease (26, 27).

The hemoglobin levels of patients with asthma were found to
be higher than those of controls. The hematocrit values were
slightly higher in patients with asthma, but the difference was
not significant. This was thought to be due to patients with
asthma who could have been treated for anemia more fre-
quently than healthy children. To our knowledge, there was
no similar study in the literature. Tiiliibas et al. (28) found
a marked decline in mean corpuscular volume, which is an
erythrocyte parameter, in patients with asthma. We found a
similar decline, which was not statistically significant. This
decline may show that the factors involved in the pathogen-
esis of asthma may also affect RBC morphology.

Study limitations

First, we did not study if there was a relationship between the
MPYV levels and the PLT count in patients during attack and
asymptomatic period or not. Second, it was not known that
the drugs used in asthma treatment had an effect on these pa-
rameters. Finally, children who were admitted to the Healthy
Child Control Polyclinic for general medical examination
were accepted as the control group. However, there was a pos-
sibility of these children being allergic and in the asymptom-
atic period of disease.

Conclusion

The present study is important in confirming asthma as an
inflammatory disease in which MPV decreases. Our study has
the largest population of patient and control groups in the
literature performed in childhood asthma. In addition, it is
important in confirming MPV as an effective and inexpensive
indicator of lower airway inflammation. Other CBC param-
eters in daily routine are not good enough as markers.
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