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Abstract

Objectives To determine the average serum periostin level in children with asthma between 6 and 16 y of age, and to find
out if the levels correlated with markers of eosinophilic inflammation, asthma control, and severity.

Methods Children under follow-up at a tertiary care centre were enrolled. Children with conditions causing elevated serum
periostin other than asthma, or history of systemic steroid use in the past 6 mo were excluded. Serum total IgE and periostin
were estimated by ELISA.

Results The median (IQR) serum periostin level was 52.6 (45.4, 58.3) ng/mL. Levels did not vary with age, gender, dura-
tion of symptoms, positive family history, or history of exacerbations in the last 6 mo. There was no significant correlation
with anthropometric parameters or their z scores, or markers of eosinophilic inflammation in blood including serum total
IgE, eosinophil percentage or absolute eosinophil count. There was no difference in median periostin levels of children with
different asthma symptom control or asthma severity.

Conclusions In a group of 26 Indian children with physician-diagnosed asthma, serum periostin showed no significant cor-

relation to markers of eosinophilic inflammation.
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Introduction

Asthma continues to be the most prevalent childhood
chronic disease in the world [1]. However, there has been
a paradigm shift in how asthma is viewed in recent years.
Better understanding of the inflammatory pathways at play
has resulted in the concept of asthma phenotypes and endo-
types, the latter being classified as T2-high (eosinophilic)
and Non-T2-high or T2-low (non-eosinophilic). A multitude
of biomarkers have come to the forefront, promising less
cumbersome delineation of these endotypes, with possibili-
ties for asthma therapy being tailored to an individual [2].
Currently, there is no clear evidence in favor of any sin-
gle biomarker. Periostin, an extracellular matrix protein
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expressed in a number of body tissues, holds great prom-
ise as a marker of T2-high inflammation. It plays a role
in wound and fracture healing, bone formation, fibrosis,
angiogenesis, atherosclerosis, tumorigenesis, and metas-
tasis [3-5]. In asthma, periostin is associated with greater
bronchial hyper-reactivity, higher serum IgE, eosinophilic
inflammation, and subepithelial fibrosis [6].

Studies have discovered widely different values for serum
periostin in adult subjects and contradictory findings exist
regarding the accuracy of serum periostin in predicting air-
way eosinophilia [7-11]. Highly variable values have been
found in pediatric studies as well. Effects of age, gender, and
growth have also not been explored adequately [12—15]. In
a number of studies, children with asthma have been found
to have higher serum periostin levels compared to healthy
controls [16—19]. However, uncertainty persists regarding
correlation between serum periostin and eosinophilic mark-
ers in children [20-23]. There is a paucity of studies in the
pediatric age group, more so in Indian population.

Therefore, the current study was planned to find out the
average serum periostin level in a group of Indian children
with asthma. The authors hypothesized that childhood
asthma being more commonly eosinophilic, serum periostin


http://orcid.org/0000-0002-2224-2743
http://crossmark.crossref.org/dialog/?doi=10.1007/s12098-022-04282-1&domain=pdf

Indian Journal of Pediatrics (May 2023) 90(5):438—442

439

level might correlate with markers of the same and also with
asthma control and severity, within the study group.

Materials and Methods

An observational, cross-sectional study was conducted at
the pediatric pulmonology unit of a tertiary care center in
Chandigarh, India. Children between 6 and 16 y of age, with
physician-diagnosed asthma, based on symptoms including
wheeze, shortness of breath, chest tightness and cough, and
documented expiratory airflow limitation defined as FEV,
(forced expiratory volume in 1 second)/FVC (forced vital
capacity) <0.90 [24], were screened. Children with known
heart, kidney or bone disease, atopic dermatitis, or malig-
nancy; use of systemic steroids in 6 mo; features suggest-
ing acute infection; known cause of hypereosinophilia or
elevated serum IgE levels other than asthma, were excluded.

The primary outcome measure was serum periostin level.
The secondary outcome measures were absolute eosinophil
count (AEC), eosinophil percentage, total serum IgE and
the assessed asthma symptom control, and asthma severity.

As the study was conducted during the COVID-19 pan-
demic, patients were first contacted by telephone. Eligible
and willing participants were requested to physically visit
the department. Written informed consent was taken from
the parents or legally authorized representatives at the visit.
The authors aimed to enrol 25 children as study subjects.

A printed questionnaire was used to record history includ-
ing demography, presence and duration of asthma symp-
toms, number of exacerbations and emergency visits in the
last 6 mo, previous hospitalizations, dose and frequency of
asthma medications, and family history of chronic diseases
with specific mention of asthma and atopy. Asthma symptom
control was assessed and severity was defined for patients
who had controlled symptoms, according to the GINA
(Global Initiative for Asthma) recommendations, 2020 [24].

Vital signs, anthropometric parameters and systemic find-
ings were recorded. The z scores for height, weight, and BMI
(body mass index) for age were calculated using IAP (Indian
Academy of Pediatrics) growth charts [25].

Blood samples were collected from all subjects. One ali-
quot of 2 mL was processed for a CBC (complete blood
count) and differential count including AEC using an auto-
mated coulter analyzer. Another 4 mL of blood was col-
lected in a plain vial for estimation of serum total IgE and
serum periostin. The sample was allowed to clot at room
temperature for 10-20 min, centrifuged at 3000 r.p.m. for
20 min for separation of serum, which was stored at —20°C.
Periostin level was estimated using a sandwich ELISA
(enzyme-linked immunosorbent assay), manufactured by
Bioassay Technology Laboratory, Shanghai, China, with a
sensitivity of 0.251 ng/mL. Serum IgE levels were measured

using an ELISA manufactured by Calbiotech, Inc, El Cajon,
California, USA.

Data analysis was done using SPSS version 26, IBM
Corp. Continuous data with normal distribution were
presented as mean and standard deviation (SD) and with
non-normal distribution, as median and interquartile range
(IQR). Categorical data were presented as proportions (%).
Pearson and Spearman correlation tests were used for deter-
mining correlation between parametric and nonparametric
continuous variables, respectively and the correlation coef-
ficients have been reported (r and r,). The entire population
was classified based on asthma control and asthma sever-
ity and means and medians were compared across these
groups. Comparison was done using independent samples
t-test, Mann—Whitney U test and Kruskal-Wallis test. A p
value of less than 0.05 was taken to be significant for all
statistical tests.

The study protocol was approved by the institute ethics
committee, including the changes made later, which allowed
screening patients on phone, to ensure participant safety dur-
ing the COVID-19 pandemic.

Results

During the study period, from August 2019 to December
2020, 75 children were screened. Eighteen had already
stopped asthma treatment, 19 expressed their inability to
visit during the pandemic, and 8 children met the exclusion
criteria. The remaining 30 were called for physical visit. Out
of these, 26 reported and were enrolled.

The mean (SD) age of the population was 11.7 (2.6) y.
There were 17 (65.4%) boys and 9 (34.6%) girls. Symptom
onset in 22 (84.6%) children was before 6 y of age. Median
(IQR) duration of symptoms was 8.6 (4.9, 11.4) y.

All subjects were using short-acting beta-agonists
(SABA) as rescue therapy. Table 1 provides number of
children who had ever used inhaled corticosteroids (ICS)
and long-acting beta-agonists (LABA) and those who were
using them at enrollment. ICS used by the group included
budesonide and fluticasone, whereas LABA included sal-
meterol and formoterol. The mode of drug delivery was
metered dose inhaler in all patients. Over the last 6 mo,
there had been a total of 9 exacerbations, experienced by 8
(30.8%) children. Proportions of children with controlled,
partially controlled, and uncontrolled asthma, as well
as, proportions with mild, moderate, and severe disease
among those who had controlled asthma are mentioned
in Table 1.

No child had leucocytosis or leucopenia. The mean (SD)
eosinophil percentage was 6.6 (3.6)%, whereas the mean
(SD) AEC was 504 (302)/mm?>. The median (IQR) serum
total IgE was 216.2 (159.0, 233.5) IU/mL, respectively.
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Table 1 Baseline characteristics, asthma treatment, and assessment

Characteristics All children (N=26)

Age (years) 11.7 2.6)

Male gender 17 (65.4%)

Asthma treatment Ever At enrollment
Children receiving ICS 21 (80.8%) 17 (65.4%)
Children receiving LABA 11 (42.3%) 9 (34.6%)

Classification of asthma symptom N=26

control
Controlled 21 (80.8%)

Partially controlled 4 (15.4%)
Uncontrolled 1(3.8%)

Classification of asthma severity N=21
Mild 10 (38.5%)

Moderate 6(23.1%)
Severe 5(19.2%)

“Data expressed as mean (SD), data expressed as median (IQR) or n
(%) for the rest. N=26 unless otherwise specified

ICS Inhaled corticosteroids, LABA Long-acting beta-agonists

Serum total IgE showed a significant positive correlation
with eosinophil percentage (r,=0.441, p=0.024) and AEC
(r;=0.453, p=0.02). The median (IQR) serum periostin
level in the present group was 52.6 (45.4, 58.3) ng/mL.

There was no significant correlation between serum per-
iostin level and age or duration of symptoms, any of the
anthropometric parameters or their z scores. There was no
significant difference between median periostin levels on the
basis of gender, positive family history, current or past ICS
use, or history of exacerbations in the last 6 mo.

There was no significant correlation between serum peri-
ostin level and eosinophil percentage, AEC, or serum total
IgE (Table 2). There was no significant difference in mean
eosinophil percentage, mean AEC or median serum total IgE
compared between children with periostin levels above and
below the group median.

Fig.1 Comparison of serum
periostin levels across sub-
groups based on (a) asthma
symptom control and (b)
asthma severity
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Table 2 Correlation of serum periostin level with markers of eosino-
philic inflammation

Spearman correlation p value
coefficient
Eosinophil percentage (%) 0.106 0.605
AEC (/mm?) 0.103 0.615
Serum total IgE (IU/mL) -0.113 0.583

AEC Absolute eosinophil count

There was no significant difference in the median peri-
ostin levels of children with and without blood eosino-
philia, taking an AEC cutoff of 500 cells/mm? or of those
with serum IgE levels above and below the group median
(216.2 IU/mL).

The median serum periostin levels compared across sub-
groups based on asthma symptom control and asthma sever-
ity, showed no significant difference. This is summarized
in Fig. 1.

Discussion

ELISA was used to estimate serum periostin levels in a
group of Indian children with asthma. There is a lot of heter-
ogeneity in the assay methods used and the study population
in terms of age and inclusion criteria in previously reported
studies. Relatively higher values have been reported in the
studies which have not used ELISA [12, 15]. Periostin levels
in the present study population were comparable to those
reported in Egypt, Finland, and Turkey [18, 19, 21]. The
study conducted by Nejman-Gryz et al. in Poland enrolled
children in the age group closest to the present study [20].
Periostin levels estimated by them were slightly lower. The
possible reasons for this difference could be the subjects
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belonging to different populations and also, the cohort in
Poland having a relatively milder phenotype.

An effect of age has been observed in many studies. An
inverse correlation with age has been explained by a putative
role of periostin in growth, manifesting with higher levels
during greater bone turnover. It follows logically from this
hypothesis, that the levels be correlated with anthropometric
parameters as well. In the present study, no significant corre-
lation was observed with age, or with height, weight, BMI or
their z scores for age, which could be because of the smaller
sample size and insufficient power. Also, median periostin
levels were not significantly different between boys and girls.
A significant effect of gender on serum periostin has also
been seen, although in a few studies. In a group of children
with uncontrolled asthma, boys had higher periostin values,
whereas the values were higher in girls in a longitudinally
followed cohort of children with significant parental history,
but only at 11 y of age [15, 23].

In the present study, serum periostin levels did not cor-
relate with blood eosinophil percentage, AEC, or serum total
IgE. Till now, correlation of serum periostin with airway
eosinophilia has not been consistent in literature. According
to Jia et al., serum periostin was a better predictor of eosino-
philia in sputum and endobronchial biopsies compared to
blood eosinophils, serum IgE, and FeNO in adults with
severe uncontrolled asthma [9]. Contrary to this, Wagener
et al. showed that blood eosinophils and FeNO were better
at predicting sputum eosinophilia than serum periostin in
adults with asthma [11]. Simpson et al. also found blood
eosinophils more accurate than serum periostin in this regard
[10]. More studies in the pediatric population are required,
using direct markers of airway inflammation, in sputum,
bronchoalveolar lavage fluid, etc. If serum periostin, indeed,
turns out to be a reliable predictor of airway eosinophilia,
it will greatly simplify the conundrum of whether or not a
patient would respond to inhaled steroids, and might further
help in objective assessment of T2-high inflammation dur-
ing therapy.

Evidence exists regrading a positive correlation of serum
periostin levels with increasing asthma severity [18, 19].
Similar relationship with asthma control status has not been
seen [19, 22]. On the other hand, Habernau Mena et al.
showed mean periostin levels to be lower among children
with severe asthma in a group of patients with uncontrolled
asthma [23]. In the present cohort, serum periostin levels
did not show any particular correlation with either asthma
control status or severity grade. However, much importance
cannot be assigned to this, as the subgroups in the present
study were very small.

The present study is unique because it is the first study
on serum periostin in Indian children. Physician-diagnosed
asthma was used as inclusion criterion rather than using self-
reported symptoms. None of the present study subjects had

symptoms suggestive of allergic rhinitis or atopic dermatitis,
which often coexist with asthma, and have been found to be
independently associated with serum periostin.

The authors acknowledge certain limitations in the pre-
sent study. The sample size was small, which would have
limited the power to pick up significant relationships, more
so, while doing subset analysis. The design was cross-
sectional, whereas a longitudinal study would be better at
exploring the effect of age. The present study did not have a
control population, and so, serum periostin levels of healthy
children could not be compared to those of the children with
asthma. The authors also could not perform certain investi-
gations like spirometry, sputum induction, and cytology and
FeNO, which could have helped in more objective assess-
ment of lung function and airway eosinophilia.

Conclusions

In a group of 26 Indian children with physician-diagnosed
asthma, the median (IQR) serum periostin was 52.6 (45.4,
58.3) ng/mL, and had no significant correlation to markers
of eosinophilic inflammation.
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