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ABSTRACT

Aim: Bronchial asthma and allergic rhinitis are mediated by similar allergic inflammatory mechanisms. Platelets play a role in allergic reactions
which are inflammatory processes. The mean platelet volume (MPV) is a marker of platelet activation. This study aimed to investigate MPV
value differences between children with allergic rhinitis during symptomatic or asymptomatic periods to determine whether MPV is a useful
indicator of inflammation in allergic rhinitis.

Materials and Methods: The records of those patients with allergic rhinitis were analyzed retrospectively. Patients over two years of age who had
complete blood count results from both their asymptomatic and the symptomatic periods were included in this study. Clinical characteristics
(age, age at diagnosis, symptoms, and comorbid allergic diseases) and laboratory data (thrombocyte count, MPV, white blood cell count,
eosinophil count, and percentage, immunoglobulin E level, and skin prick test results) were recorded from the patient files and the hospital
registry system.

Results: MPV values during the symptomatic periods were statistically significantly higher than those from the asymptomatic period (p<0.001)
in all patients. When the patients were grouped according to having asthma or not, MPV was found to be higher in the symptomatic period
compared to the asymptomatic period in the group with asthma, but there was no difference between these two periods in the group without
asthma (p=0.017, p=0.102 respectively). Additionally, MPV levels were significantly higher in the asthma group during both the symptomatic
and the asymptomatic periods (p=0.04, p=0.013, respectively).

Conclusion: This study suggests that MPV cannot be used as an inflammation indicator in the symptomatic period for patients with allergic
rhinitis. Asthma influences MPV values. It is recommended to conduct more detailed and prospective studies to show MPV inflammation in AR.
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Introduction allergic rhinitis as an “inflammation of the membranes
Allergic rhinitis is an immunoglobulin E (IgE) based lining the nose and is characterized by nasal congestion,
inflammation in the nasopharynx which occurs in reaction rhinorrhea, sneezing, itching of the nose, and/or postnasal
to an allergen. In 1998, the Joint Task Force on Practice drainage” (1). Within minutes of allergen exposure,
Parameters in Allergy, Asthma, and Immunology defined preformed and newly synthesized mediators, including

Address for Correspondence
Handan Duman Senol, University of Health Sciences Turkey, izmir Tepecik Training and Research Hospital, Clinic of Pediatric Allergy and Immunology, izmir Turkey
Phone: +90 505 772 82 91 E-mail: dumanhandan@yahoo.com ORCID: orcid.org/0000-0002- 7152- 5053
Received: 25.05.2022 Accepted: 14.06.2022

©Copyright 2022 by Ege University Faculty of Medicine, Department of Pediatrics and Ege Children’s Foundation
The Journal of Pediatric Research, published by Galenos Publishing House.

223


https://orcid.org/0000-0002-7152-5053
https://orcid.org/0000-0001-5968-1769
https://orcid.org/0000-0003-2489-4021
https://orcid.org/0000-0001-9728-8028
https://orcid.org/0000-0002-9377-6750

Duman Senol et al.
MPV, Asthma and Allergic Rhinitis

histamine, cysteinyl leukotrienes, prostaglandins, and
platelet-activating factor, are released by mast cells (2).

Asthma is one of the most commonly seen diseases,
affecting >300 million people worldwide. It is also common
during childhood. Asthma and allergic rhinitis share
similar allergic inflammatory mechanisms. Grossman (3)
suggested that asthma and allergic rhinitis are “one airway,
one disease”. It has been shown that untreated rhinitis can
increase the risk of asthma exacerbation by up to three
times (4).

Platelets have been shown to play a role in various
inflammatory diseases, including atherosclerosis,
atherothrombosis, and asthma. Platelet activation markers
such as Plasma B-thromboglobulin and platelet factor-4
have been reported to be elevated in symptomatic asthmatic
patients (5). These mediators activate eosinophils, increase
the expression of Fc-IgG and Fc-IgE receptors, and release
histamine from the basophils (6).

Platelet volume increases as platelets are activated.
Mean platelet volume (MPV) reflects the platelet size
and can be used as an indicator of activated platelets.
Changes in MPV values have been studied, especially in
asthma cases (7,8). There are conflicting results about
MPV values in allergic rhinitis, and to the best of our
knowledge, there are limited studies on MPV in allergic
rhinitis in children.

This study aimed to investigate MPV value differences
between children with allergic rhinitis during their
symptomatic and asymptomatic periods to determine
whether MPV is a useful indicator of inflammation in
allergic rhinitis. In addition, we planned to assess the effects
of atopy, concomitant allergic diseases, and other factors
on MPV values.

Materials and Methods

This study was performed at the Pediatric Allergy
Departments of three hospitals. It was approved by the
University of Health Sciences Turkey, izmir Tepecik Health
Practice and Research Center Non-Interventional Research
Ethics Committee (date: 28.03.2019, no: 2019/5-2). The
records of those patients with allergic rhinitis from January
2015 to September 2018 were analyzed retrospectively.
Those patients who were over two years old at the time of
admission, followed up for at least six months and who had
complete blood count results from both their asymptomatic
and their symptomatic periods were included in this study.
The diagnosis and classification of allergic rhinitis were made
according to the Allergic Rhinitis and its Impact on Asthma
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guidelines, 2016 (4). Clinical characteristics (age, age at
diagnosis, symptoms, comorbid allergic diseases especially
asthma) and laboratory data (thrombocyte count, MPYV,
white blood cell count, eosinophil count, and percentage,
IgE level, and skin prick test results) were recorded from the
patient files and the hospital registry system. The reference
range for MPV was between 7.0 and 11 fL. In addition, the
patients were classified into 2 groups; without asthma and
asthma with allergic rhinitis. The diagnosis of asthma was
made according to the Global Initiative for Asthma, 2018
guidelines criteria (9).

Skin prick testing was performed using a panel of
commoninhalantallergens (grass, weed and tree pollens, cat
and dog dander, molds, Dermathophagoides pteronyssinus,
and Dermathophagoides farinae) (Allergopharma, Reinbek,
Germany). Saline and histamine solutions were used as the
negative and positive controls, respectively. The results
were evaluated after 20 minutes. A wheal with a diameter
of 3 mm greater than the negative control was taken as a
positive result.

Patients who did not meet the allergic rhinitis diagnostic
criteria or who had missing laboratory data were excluded
from this study.

Statistical Analysis

Data were evaluated using the Statistical Package for
Social Sciences 21.0 (SPSS for Windows 21.0, Inc., Chicago, IL,
USA). The results were expressed as frequency (percentage)
for categorical data and mean +* standard deviation
for numerical data with normal distribution or median
(minimum-maximum and interquartile range) for numerical
data without normal distribution. The independent samples
t-test was used to compare the groups; the Wilcoxon
test was used to compare any changes between groups.
Spearman correlation analysis was used while investigating
the association between variables. Any p-values <0.05 were
considered statistically significant.

Results

A total number of 250 patients who met the inclusion
criteria were included in this study. There were 141 males
(56.4%), the mean age of the patients was 8.7+3.9 years
and the mean duration of the symptoms was 3.0+2.2
years. One hundred thirty-six of the patients had (54.4%)
perennial symptoms. Among the patients, 148 (59.2%) had
asthma, 6 (2.4%) had a food allergy, 5 (2%) had urticaria,
and 1(0.4%) had atopic dermatitis. The patients’ clinical and
demographic data are shown in Table I.
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In the comparison of the laboratory test results
during the symptomatic and asymptomatic periods, MPV
values during the symptomatic period were statistically
significantly higher than those from the asymptomatic
period (p<0.001). Serum IgE levels and eosinophil counts
were also higher in the symptomatic group (p<0001)
(Table 11).

To investigate those factors affecting MPV, patients were

grouped according to the presence of asthma and skin test

Table I. Demographic and clinical characteristics of the patients

Gender (M/F) 141/109

Age: (years) [median (min.-max.)] 8.0 (3-20)

Disease duration: (years) (median: min.-max.) | 2.0 (1-15)

Prick test positivity: n (%) 222 (88)

Comorbid allergic disease: n (%)

Asthma 148 (59.2)
Food allergy 6(2.4)
Urticaria 5(2.0)
Atopic dermatitis 1(0.4)
No other 90 (36)

M/F: Male/female, min.-max.: Minimum-maximum

positivity. MPV was found to be higher in the symptomatic
period compared to the asymptomatic period in the group
with asthma, but there was no difference between these
two periods in the group without asthma (p=0.017, p=0.102
respectively).

Additionally, when we compared MPV levels between
the group with asthma and without asthma, MPV levels
were significantly higher in the asthma group during the
symptomatic and the asymptomatic periods (p=0.04,
p=0.013, respectively).

In the skin prick test positive group, MPV levels
were higher during the symptomatic period than the
asymptomatic period (p=0.005). However, in the skin prick
test negative group, there were no significant differences
between MPV levels during the symptomatic period and the
asymptomatic period (p<0.05) (Table IIl).

In addition, it was observed that a weak negative
correlation was found between MPV and the presence of
asthma both in the symptomatic period (p=0.04, r=-0.13)
and the asymptomatic period (p=0.013, r=-0.16), but there
was no correlation between skin test positivity, IgE level,
eosinophil number and percentage, and platelet counts
(p>0.05) (data are not shown).

Table Il. The comparison of the laboratory parameters of the patients during their symptomatic and asymptomatic periods

Laboratory parameters During symptomatic period During asymptomatic period p-value
IgE (IU/mL)* 284 (29.7-388.5) 249 (23.3-330) <0.001
Platelet count (x10%)/mm?3* 325 (247-346) 313 (252-358) 0.397
MPV (fL)** 8.0 (7.2-8.8) 7.7 (7.0-8.6) <0.001
Eosinophil count/mm?* 389 (100-500) 255 (100-300) <0.001
Eosinophil (%)* 4.7 (2.0-7.0) 2.7 (1.0-4.0) <0.001

*Median (IQR)
**Mean + SD
SD: Standard deviation, IQR: Interquartile range

Table lll. The investigation of the factors affecting MPV levels
MPV levels during the MPV levels during the
The factors symptomatic period asymptomatic period p-value
(mean  SD) (mean + SD)
The presence of asthma
Yes 7.6%1.1 7.8 £1.3 0.017
No 8.0+1.3 8.2+1.2 0.102
The skin prick test results
Positive 7.7%1.2 7.9+13 0.005
Negative 7.9 +0.8 8.0+0.8 0.439
MPV: Mean platelet volume, SD: Standard deviation
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Discussion

Inthis study, we found that MPV values were higher during
the symptomatic period than during the asymptomatic
period in those patients with allergic rhinitis and asthma,
but this was not seen in those patients with only allergic
rhinitis. In the literature, it has been shown that platelets
show the capacity to become activated upon local and
systemic allergic reactions. Atopic individuals have higher
levels of chemokines, B-thromboglobulin, and platelet
factor 4 than healthy subjects after allergen exposure,
which is evidence of an increase in thrombopoiesis and the
role of platelets in airway inflammation (10). Animal models
have shown that platelet activation plays an important
role in the transmigration of circulating lymphocytes and
eosinophils to the airways of allergic asthma (11). The high
degree of platelet activation causes an increase in platelet
volume. MPV reflects the platelet size. Therefore, higher
MPV levels predict platelet activity and thus the intensity of
the inflammation.

Kowal et al. (12) investigated platelet activation after
exposure to house dust mites in asthmatic patients.
They reported that prolonged airway inflammation after
allergen exposure of asthmatic patients was related to
intravascular platelet activation. Knauer et al. (13) showed
significant changes in PF-4 levels in the circulation and
the bronchoalveolar lavage of asthmatic patients after
bronchial provocation via ragweed extract with a decline
in FEV1. On the other hand, studies indicate no difference
or lower values of MPV between asthmatic patients and
healthy controls (7,14).

Allergic rhinitis is the most common atopic
disease strongly associated with asthma. From the
pathophysiological point of view, both bronchial asthma
and allergic rhinitis are mediated by similar allergic
inflammatory mechanisms. In the literature, there are
studies indicating no changes in platelet activation in
allergic rhinitis patients. Kasperska-Zajac and Rogela (15)
investigated circulating platelet activity in patients with
house dust mite sensitive allergic rhinitis who had either
mild asthma or no asthma, and they found no difference in
the platelet count or PF-4 and Beta-transforming growth
factor levels from control patients. They also showed no
increase in the plasma levels of chemokines in grass pollen
allergic patients with just intermittent rhinitis during the
grass pollen season (16).

Akgedik and Yagiz (17) compared the MPV values of 250
adult patients. They divided these patients into three groups
as only allergic rhinitis, only asthmatics, and having both
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asthma and allergic rhinitis. They found the lowest MPV
values in those patients in the allergic rhinitis and asthma
group. In contrast, we found higher MPV levels in the
allergic rhinitis and asthma group during the symptomatic
period. This difference may be due to our patients’ asthma
not being under control, and this inflammation may have
affected their MPV levels.

Kasperska-Zajac et al. (18) also evaluated platelet
activity measured by plasma PF-4 levels during the non-
pollen season compared with the pollen season for patients
with asthma-allergic rhinitis and a control group. They
found plasma PF-4 levels in the patients’ non-pollen season
were significantly lower than their pollen season levels and
did not differ significantly compared to the healthy subjects.
They suggested that this might indicate that platelet
activation within the systemic circulation is an important
factor in developing seasonal allergic airway inflammation.

Chen et al. (19) observed that plasma PF-4 and beta-
thromboglobulin protein levels decreased after one year's
sublingual immunotherapy with house dust mite in allergic
rhinitis children. In addition, this decrease is positively
related to symptom scores. As immunotherapy modifies
the allergic process, the inflammation reduces, and MPV
levels decrease.

Study Limitations

The most important limitation of our study is its
retrospective design. Also, we did not evaluate any control
parameters of asthma during the symptomatic period
of rhinitis. It is possible that their asthma was not under
control, and this may have affected their MPV values. Since
we did not have a control group, we cannot comment
on the importance of MPV in those patients with allergic
rhinitis. On the other hand, our study is important as few
other studies have evaluated MPV levels in pediatric allergic
rhinitis patients to date. It would be good to conduct more
detailed (more patients, using an asthma control test) and
prospectively designed studies to show MPV inflammation
in AR.

Conclusion

Itwas observed that MPV levels did not differ between the
symptomatic and asymptomatic periods in those patients
with only AR but they were higher in those patients with
both asthma and allergic rhinitis during the symptomatic
period. Therefore, it was thought that MPV could not be
used as an inflammation indicator in the symptomatic
period for patients with allergic rhinitis alone.
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