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Abstract

Background: Allergic diseases represent one of the most common types of diseases globally and
affect a large sector of population especially children. The main purpose of this study is to evaluate
the relation between serum periostin and different allergic diseases and to compare them with children
of non-allergic diseases as a control group.

Methods: 80 children were included in the study; 40 had allergic diseases and 40 children had no
allergic diseases as controls. All participants completed the history and clinical examination, complete
blood count, total serum immunoglobulin IgE (Ul/ml), and serum periostin level.

Results: Among the patients with allergic diseases, bronchial asthma was the most common
diagnosed disease 29/40 (72.50%). Patients with allergic diseases had significantly higher mean
(xSD) serum periostin when compared to infants with no allergic diseases (271.9+263.27 ng/ml and
115.33+191.42 ng/ml, P-value 0.0001). However, highly elevated serum periostin >150 ng/ml were
found exclusively in patients with allergic diseases 22/40 (55.00%) and only in 4/40 (10.0%) of the
controls (p-value<0.0001). Furthermore, there were a statistically significant difference between the
patients with different degrees of allergic diseases severity and serum periostin level as it was
1080+251.73 ng/ml in severe allergic diseases compared to 244.5+263.57 ng/ml in mild allergic
diseases (P- value 0.01).

Conclusion: The most common type of allergic diseases in our study was bronchial asthma. Higher
serum periostin levels were observed in allergic patients in comparison to the controls; and they were
found to have a significant relationship with disease severity.
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1- INTRODUCTION

Allergic disease is one of the most
prevalent types of diseases worldwide and
refers to the body's immune reaction to
foreign substances in the environment and
triggers a reaction from the body's immune
system called hypersensitivity ().
Globally, allergic diseases are among the
most common diseases. They contribute
significantly to global health burdens.
Major chronic allergic diseases include
rhinitis,  bronchial  asthma,  atopic
dermatitis, gastrointestinal tract diseases
and food allergy (2). In the course of the
pathogenesis  of  bronchial  asthma,
periostin was discovered as a novel
mediator in allergic diseases (3). Periostin
is expressed in fibroblasts and epithelial
cells. The significance of interleukin (IL)-
13, a type-2 cytokine, in the pathogenesis
of bronchial asthma was established
around 2000 based on analyses of model
mice and of susceptible asthma associated
genes (4). The bronchial epithelial cells are
one of the important target cells for 1L-13
to cause airway hyper-responsiveness
which is the typical feature of asthma. The
induction of periostin by IL-13 is more
than ten-fold by quantitative PCR analysis
and IL-4 has the same ability to induce
periostin as IL-13 (5).

A study on severe adult asthma showed
that serum periostin levels had the
potential to be used as a biomarker of
eosinophilic airway inflammation (6).
Another study found that high serum
periostin levels are correlated with a
decrease in the forced expiratory volume
in 1 second with age (7). Studies have also
shown that serum periostin levels can be
used to determine how effective the
omalizumab is in treating asthma. Periostin
is therefore a powerful biomarker for
treating asthma (8).

Therefore in this study, we evaluated
serum periostin level in children with
different allergic diseases and compared
them with non-allergic patients to find
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whether the serum periostin level is
associated with the degree of severity and
the degree of control of allergic diseases.

2- MATERIALS AND METHODS
2-1. Sample selection

This study was conducted at the
Pediatric Allergy and Immunology Unit in
the  Pediatric  Department,  Sohag
University Hospital, Egypt. We included
40 children aged from 6 months to 15
years old confirmed to have different
allergic diseases (allergic rhinitis, allergic
conjunctivitis, bronchial asthma, atopic
dermatitis, others) attending the unit over
one year from February 2020 to February
2021. Furthermore, 40 children without
allergic diseases were studied as the
control group. Both cases and controls
belonged to the same demographic
population.

2-2. Data collection

All patients in this study were subjected to
history taking including age, sex,
residence, consanguinity, similar allergic
diseases in the family, type of allergic
disease such as bronchial asthma, allergic
rhinitis, allergic conjunctivitis, and atopic
dermatitis, complaints related to allergic
diseases including cough, fever, skin rash,
difficulty of breathing, runny nose, and red
eye or excessive lacrimation. The disease
severity was identified using GINA
guideline (9), ARIA 2016 (Allergic
Rhinitis and its Impact on Asthma) in
allergic rhinitis  (10), DECA 2015
(Consensus  document on  allergic
conjunctivitis) in allergic conjunctivitis
(11), EASI 2019 (Eczema Area and
Severity Index score) in allergic dermatitis
(12). Based on the specific grading of the
disease severity, the patients’ diseases
were divided into mild, moderate or
severe.

Clinical examination included systemic
examination for symptoms and signs of
allergy (dyspnea, skin rash, itching marks,
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running nose) and local examination for
signs of allergy as chest wheezing,
decrease air entry in bronchial asthma, red
eye, and lacrimation in allergic
conjunctivitis, skin rash, and wheels in
atopic dermatitis. Investigations on both
allergic and non-allergic children included
complete blood count with white blood
cell count (x10%/dl), serum blood
eosinophilic ~ cell  count  (x10%/dl),
hemoglobin level g/dl, and platelets count
(x107/dl); and the results were compared
to the normal reference range of each age
group.

Total serum IgE (Ul/ml) was done in
allergic patients while serum periostin
level was done in both allergic and control
patients using ELISA kit Human
Periostin/OSF 2 of Aviscera Bioscience.

The kit contains the necessary components
required for the quantitative measurement
of recombinant and natural human
periostin/fOSF 2 in biological samples
employing sandwich ELISA format.
Detection range of the kit is as follows:
3ng/ml-100ng/ml Interpretation; normal:
3-100 ng/ml, elevated: 100-150 ng/ml,
highly elevated >150 ng/ml.

2-3. Statistical analysis

Data were analyzed using STATA
intercooled version 12.1. The descriptive
results are represented as mean, standard
deviation, median, and range. The
quantitative data were analyzed using a
Mann-Whitney test as the distribution was
not normal. The qualitative data are
presented as number and percentage; they
were compared using either a chi-square
test or Fisher’s exact test. A binary logistic
regression model was used to calculate the
odds ratio (OR), 95% confidence interval
(CI), and P value of the risk factors of
allergic disorders. Results were considered
significant at P < 0.05.

3- RESULTS
3-1. Patients’ characteristics

Our study included 40 children with
different types of allergic diseases with the
mean age of 5.33+£3.08 years; most of
them were females (55.00%) with a female
to male ratio of 1.2:1. In addition, 40 non-
allergic children participated as a control
group with a mean of age 7.35+£3.91 years;
most of them were females (60.00%) with
a female to male ratio of 1.5:1. The other
patient characteristics are described in
Table 1.

Table-1: Comparing the demographic data and investigations between the studied groups

Variable Cases (N=40) Control (N=40)
Agelyear Me_an + SD 5.33+3.08 7.35+3.91
Median (range) 5(0.21-12) 8 (0.58-12)
Gender Female 22 (55.00%) 24 (60.00%)
Male 18 (45.00%) 16 (40.00%)
Residence Rural 27 (67.50%) 24(60.00%)
Urban 13 (32.50%) 16 (40.00%)
WBCs (x10%/dl) Mean + SD 12.18+4.02 7.67+5.12
Eosinophils (x10°/dl) Mean + SD 7.03+4.45 3.45+3.75
Hemoglobin (g/dl) Mean + SD 10.97+1.44 11.01+2.34
Platelets (x10°/dl) Mean + SD 296.5+£74.15 251.4+33.02
Parent consanguinity Negative 25 (62.50%) 27 (67.50%)
Positive 15 (37.50%) 13 (32.50%)
Family history of Negative 21 (52.50%) 23(57.50%)
allergy Positive 19 (47.50%) 17 (42.50%)
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In this study, 40 patients were diagnosed
with allergic diseases. Bronchial asthma
was the most common diagnosed allergic
disease 29 (72.50%), as shown in Table 2.
With regard to the distribution of studied
patients according to disease severity, prior

to the study, we found that among 40
patients with different allergic disorders,
24 (60%) had mild disease, 12 (30%) had
moderate disease, and 4 (40%) had severe
disease (Table 3).

Table-2: Distribution of allergic diseases among the cases

Allergic disease Number 40 (%)
Bronchial asthma 29 (72.50%)
Atopic dermatitis 4 (10.00%)

Allergic rhinitis 4 (10.00%)

Allergic conjunctivitis 3 (7.50%)

Table-3: Frequency of disease severity in different types of allergic disease

Bronchial Atopic Allergic Allergic
Disease severity asthma dermatitis rhinitis conjunctivitis
(N=29) (N=4) (N=3)
Mild 18 (62.07%) 2(50%) 2(50%) 2(66.67%)
Moderate 9 (31.03%) 1(25%) 1(25%) 1(33.33)
Severe 2 (6.90%) 1(25%) 1(25%) 0

3-2. Serum periostin level

There was a statistically significant
difference between the mean (£SD) of
serum periostin in patients with allergy
disorders (271.9+263.27 ng/ml) and the
mean (£SD) of serum periostin in the
control group (115.33+191.42 ng/ml) (P-
value 0.0001). Highly elevated serum
periostin >150 ng/ml was found as 22/40
(55.00%) in the case group compared to
4/40 (10.0%) in controls (P<0.0001).

3-3. The relationship between serum
periostin level and other allergic
markers

As shown in Table.4, serum periostin level
was significantly different between severe
allergic diseases (1080+251.73 ng/ml) in
the mild diseases (244.5+263.57 ng/ml)
(P- value 0.01). Furthermore, the elevated
total immunoglobulin E (IU/ml) in allergic
patients associated with higher serum
periostin  (373.71+246.31 ng/ml) when
compared to children with allergic diseases
with normal total immunoglobulin E
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(IU/ml), 179.79+91.99 ng/ml) (P=0.02).
However, there was no clinical correlation
between serum periostin and age of the
patients in the case group (P=0.43) or in
the control group (P=0.72). Moreover, the
serum level of periostin  was not
significantly difference among the patients
with different types of the allergic
diseases, genders, and eosinophil levels (p-
>0.05).

4- DISCUSSION

This study is conducted on 40
children with different allergic diseases
most of whom were females (55.00%); and
on 40 patients without allergic diseases as
controls, most of whom were females
(60.00%). Serum periostin was
significantly higher in different allergic
patients when compared to the controls
and correlated well with disease severity
and total immunoglobulin E level.
However, serum periostin level was not
disease-specific and it was elevated in all
allergic disorders.
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Table-4: The association between serum periostin level and the variables of gender, type of
disease, disease severity, and serum immunoglobulin E

Variable Number hviean i.SD. P-
serum periostin value
Female 22 288.66+307.43,
Gender Male 18 251.42420359, | 08
Bronchial asthma 29 286.31+298.97,
. Atopic dermatitis 4 221.75+136.44,
Type of disease Allergic rhinitis 4 289.5+163.26, | 0%
Allergic conjunctivitis 3 176+99.05,
Mild 24 244 5+263.57,
Disease Severity MOderate 12 487.28+137.45 0.01
Severe 4 1080+251.73,
Total immunog|0bu|in Normal 15 179.79491.99, 0.02
E (IU/ml) Elevated 25 373.71+246.31, '
. . Normal 15 297.83+353.98
9 )
Eosinophils (x10°/dl) Eosinophilia 25 256.34+107.14, | 08

Santos-Fernandez et al. (13) also reported
the female predominance among children
with bronchial asthma (55.9%). This can
be explained by the predominance of the
relative small diameter airway in female
children (14). The prevalence of allergic
diseases in this study shows that bronchial
asthma was the most common (72.5%)
allergic disorder followed by atopic
dermatitis (10%). Beken et al. (15),
however, had found that the prevalence of
allergic rhinitis, asthma, atopic dermatitis,
and episodic wheezing were 10.3%, 6.5%,
4.7%, and 3.7% respectively. In this study
most of the cases had mild asthma (62 %)
and moderate (31.03%) and severe
(6.90%), while in the study by Yavuz et
al. (16) asthma severity was mild in 41
(32.8%), moderate in 63 (50.4%), and
severe in 21 (16.8%) children.

Our study found a highly significant
difference between the patients with
allergy and the control group regarding the
serum periostin. This result is in line with
the findings of Fujitani et al. (17) studying
432 children with allergic diseases to
evaluate serum periostin and found higher
periostin levels in allergic children than in
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the control group after the age of 3 years
old. Furthermore, Inoue et al. (18) have
also detected significantly higher serum
periostin levels in children with bronchial
asthma in comparison to those without any
allergic diseases in a cross-sectional study;
and they indicated the possible role of
serum periostin in the diagnosis of
childhood asthma. Another study by Song
et al. (19) which was conducted to
correlate serum periostin  with airway
hyper-responsiveness in children with
bronchial asthma had found significantly
higher serum periostin in children with
asthma as compared with the controls.
However, Inoue et al. (20) found no
statistically  significant difference in
periostin level between children with
allergic diseases and the controls; they
explained this by high rates of bone
turnovers in this group and high baseline
levels of serum periostin in children.

In our study there was no statistically
significant correlation between serum
periostin level and age of the allergic
patients. This goes in line with Yavuz et al.
(16), who had found no statistically
significant correlation between serum
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periostin and age of asthmatic children.
But in contrast to a previous study by
Fujitani et al. (17) which revealed a
statistically significant relationship
between periostin level and age in the
allergic group. They had also found that
serum periostin steadily decreased until the
age of 7 years and then increased slightly.
Another study by Sung et al. (21) revealed
that allergic children with onset times of <
2 years had significantly higher periostin
levels (P = 0.030) compared to those
having allergic disease with onset times of
> 2 years.

Our study revealed no significant
correlation between the serum periostin
level and eosinophilic count and the total
immunoglobulin  E level in allergic
patients. This is consistent with the results
of Konradsen et al. (22) who did not detect
any correlation between serum periostin
and blood eosinophils. This can be
explained by high baseline levels of serum
periostin in children (20). These results are
also in agreement with Tan et al. (23)
which revealed no significant correlation
between the serum periostin level and
serum eosinophilic count. In contrast to
our study, Song et al. (19), Sung et al. (24)
and El Basha et al. (25) found significant
correlations between the high level of
serum periostin and increased blood
eosinophils.

In this study we found a significant
relationship between the raised serum
periostin level and allergic disease
severity. Tan et al. (23) and Jonstam et al.
(26) had also the same findings.
Furthermore, Yavuz et al. (20), performing
a multivariable logistic regression analysis,
demonstrated an association between
serum periostin levels and asthma severity
in children (OR, 1.10; 95% CI, 1.04-1.15,
P <0.001).

This single control study had some
limitations such as the small sample size.
However, we included 80 patients (40
cases and 40 controls) selected from the
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same demographic population and found
relevant data. Further studies are needed to
clarify the ranges of serum periostin in
different age groups and to determine in
which age groups the serum periostin level
can be a useful biomarker.

5- CONCLUSION

The most common type of allergic
diseases in our study was bronchial
asthma. Most of our allergic patients had
mild disease forms. Higher serum periostin
levels were observed in allergic patients in
comparison to the controls; and they were
found to have a significant relationship
with disease severity. Furthermore, serum
periostin was neither age specific, nor
related to serum immunoglobulin E nor
blood eosinophilia level.
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