Role of Serum Periostin as a Biomarker in Diagnosis of Bronchial Asthma
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Introduction: Asthma is chronic disease of airway that affect people all over the worled,asthma is characterized by persistant inflammation and remolding of airway with associated bronchial hyperactivity in response to one or more allergen resulting episodic obstruction of airflow(Fanta, 2009). 
Periostin is an extracellular matrix protein expressed in fibroblasts or epithelial cells. Takayama and Izuhara et al. found that T-helper cell 2 (Th2) cytokines induced periostin expression in fibroblasts, which was involved in subepithelial fibrosis in asthma (Takayama et al.,2006). In fact, significant periostin expression has been noted in the bronchial epithelial cells of children with asthma (Lopez-Guisa et al.,2012), and a study of severe adult asthma indicated that serum periostin levels could be used as a biomarker of eosinophilic airway inflammation (Jia et al.,2012).
Another study reported that high serum periostin levels correlated with a decrease in the forced expiratory volume in 1 s (FEV1) by age (Kanemitu et al.,2013).Lebrikizumab has been reported to be effective in treating patients with asthma with high levels of serum periostin; serum periostin levels have also proven to be useful in determining the effectiveness of omalizumab in treating asthma. Thus, research suggests that periostin serves as a powerful biomarker in the treatment of asthma (Inoue et al.,2016).
A variety of tissues and cell types express periostin under basal conditions, including epithelial cells, fibroblasts, and eosinophils(Rosselli-Murai et al.,2013; Tartibi et al.,2014). However, the pattern of expression can be modulated in response to inflammation. For example, in mice exposed to house dust mites (HDMs), periostin expression was found to increase in the airway epithelium, subepithelium, smooth muscle, and inflammatory cells, while mice that received an injection of OC-20 (a neutralizing antibody to periostin) exhibited reduced airway responsiveness following exposure to HDMs. HDM exposure also increased airway responsiveness in Postn+/+ mice and not in Postn−/−mice (Bentley et al.,2014).
Signature molecules of these two types of asthma, finding that periostin as well as chloride channel regulator 1 and serpin peptidase inhibitor, clade B, member 2, is a signature molecule of “Th2-high” asthma. This finding led to the application of periostin for the stratification of asthma patients in the lebrikizumab study by the Roche/Genentech group. The pathological role of periostin in asthma has not yet been established. Several initial studies using periostin-deficient mice showed that periostin acts as a protective molecule against allergic airway inflammation (Sehra et al.,2011; Gordon et al.,2012). 
However, it has been recently reported that periostin accelerates allergic airway inflammation, using periostin-deficient mice and neutralizing antibodies against periostin(Bentley et al.,2014). This discrepancy may be due to differences in the experimental protocols. Itrecentlybeen evaluated the change in pulmonary functions of 20 asthma patients more than 20 years after they were first diagnosed with asthma. the degree of periostin deposition in biopsy samples obtained when they were diagnosed 20 years ago is inversely associated with their subsequent change in pulmonary function (Figure4), which supports the idea that periostin is an accelerator for bronchial asthma (Kanemitsu et al.,2014).
Aim of the work:
The aim of the work is to estimate the serum level of periostin in patients with bronchial asthma to evaluate its role in dignosis.
Patients and Method:
This was an Observant prospective study which conducted at Tanta university hospital, clinical pathology and Chest Departments For At least 6 month.
This study was carried out on the following:
· GroupI:25 normal healthy individual serve as control
· GroupII :25patient diagnosed as atopic asthmatic patient
· GroupIII: 25patient diagnosed as non- atopic asthmatic patient
Inclusion criteria: Patients with history of bronchial asthma reversible airway obstruction, Exclusion criteria: Patients with other concomitant chest diseases (COPD and IPF), Patients with chest infectio, Patients with malignancy and Patients with cardiac diseases.
Patient will submitted to the following assessment
1. Full History tacking:
Detailed case history with special reference to upper airway symptoms, exposure to pet animals, smoking history, use of inhaled medications (type, dose, duration) any family history of sensitization were collected
2. Clinical evaluation:	
Physical examination of the chest by auscultation was carried out for wheezing or other adventitial sounds (Symptoms such as wheezing, chest tightness and difficulty in taking a deep breath suggest asthma, while symptoms such as gasping, smothering or air hunger suggest alternative diagnoses.(Liet al.,1996).
3. Chest X-ray:
The value of chest radiography is in revealing complications or alternative causes of wheezing and the minor importance of wheezing in the diagnosis of asthma and its exacerbations. (Halaby et al.,2014).
4. Pulmonary function tests:
Spirometric tests included forced vital capacity (FVC) which is a subject’s ability to exhale as hard and fast as possible after fully inflating the lungs, forced expiratory volume (FEV1) which is measured by the spirometer as the volume expired in the first second of FVC (Freundet al.,2003).
5. Skin prick test to inhalant allergens: 
The tests were performed according to standard methods with allergens, histamine-positive and negative controls purchased from Creative Drug Industries. (Rasool et al.,2013).
6.Method:
        *Sampling:  Blood samples were collected and total counts, differential counts, absolute eosinophil counts, serum periostin were measured.Measurement of systemic biomarkers After blood sample was taken, serum samples were stored at 20°C and we measured the serum level of periostin. 
· CBC:
 using ERMA cell counter (Model PCE-210N) fully automated blood cell counter (ERMAINC,Japan)
· Serum periostin:
Serum periostin levels were measured with an enzyme-linked immunosorbent assay (ELISA) as follow.
Intended use:
This kits is used to assay the periostein in the sample of human's serum,blood plasma,and other related tissue liquid.
Test principle:
The kit uses a double-antibody sandwich enzyme-linked immunosorbent assay(ELLSA) to assay the level of human periostin in sample add periostin to monoclonal antibody enzyme well which is pre-coated with human periostin monoclonal antibody,incubation;then,add periostin antibodies labeled with biotin,and combined with streptavidin-HRP to form immune complex;then carry out incubation and washing again to remove the uncombied enzyme. Then add chromogen solution A,B the color of liquid change into the blue, and at the effect of acid, the colour finally becomes yellow
Results: Table (1):Comparison between the two studied groups of asthma (atopic and non atopic) according to skin prick test
	
	Group II
(n = 25)
	Group III
(n = 25)
	2=
	p

	
	No.
	%
	No.
	%
	
	

	Skin prick test
	
	
	
	
	
	

	<3 mm(negative)
	0
	0.0
	25
	100.0
	50.000*
	<0.001*

	≥3 mm(positive)
	25
	100.0
	0.0
	00.0
	
	


	
	This table shows that skin prick test was positive in group II negativein group III there was highly significance differences between two groups regardingskin pricktestp-value<0.001


Figure (1).Comparison between the two studied groups according to skin prick test
Table (2):comparison between the three studied groups according to serum periostin
	
	Group1
(n = 25)
	Group II
(n = 25)
	Group III
(n = 25)
	KW2
	p

	Serum periostin
	
	
	
	
	

	Min. – Max.
	110.0 – 281.0
	219.0 – 669.0
	215.0 -420.0
	31.356
	<0.001*

	Mean ± SD.
	197.0 ± 49.79
	391.5 ± 142.18
	306.36 ± 79.34
	
	

	Median
	215.0
	332.0
	320.0
	
	

	Sig. bet. grps
	p1<0.001*,p2<0.001*,p3=0.018
	
	


p1: p value for comparing between control and group II
p2: p value for comparing between control and group III
p3: p value for comparing between group II and III
*: Statistically significant at p ≤ 0.05

Thistable showsthat serum periostinlevelwashigher in group II followed by group III,with lower level in control group this shows that there was significant differences between three groupsof asthma (control, atopic and non atopic) regarding serum periostin p-value<0.001.


Figure (2).Comparison between the three studied groups according to serum periostin


[bookmark: _GoBack]Table (3):Correlation between serum periostin and different parameters
	
	Serum periostin

	
	Group II
	Group III

	
	rs
	p
	rs
	p

	Age (years)
	-0.155
	0.459
	-0.140
	0.505

	BMI (kg/m2)
	-0.103
	0.623
	0.065
	0.757

	FEV1%
	-0.791*
	<0.001*
	-0.600*
	0.002*

	FEV1 / FVC %
	-0.742*
	<0.001*
	0.603*
	0.001*

	PEF%
	-0.768*
	<0.001*
	-0.757*
	<0.001*

	Eosinophils (ml)
	0.802*
	<0.001*
	0.672*
	<0.001*



This table shows that there was insignificance correlation between age,BMI and serum periosstin p-value 0.505, 0.757 respectively,buttherewas highly significance correlation between FEV1%, FEV1 / FVC %, PEF%,Eosinophilsand serum periostin p-value 0.002, 0.001[

[image: ], <0.001, <0.001 respectively
Figure (3):Correlation between serum periostin and FEV1%
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