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 Abstract 

Background: Asthma is a complex, multifactorial, immune-mediated 

condition with a number of molecular immunopathological mechanisms 

underlying airway inflammation, hyper reactivity, and bronchial 

remodeling. MicroRNAs are important regulators in the pathogenesis and 

progression of chronic respiratory diseases, including bronchial asthma. 

Objective: The aim of the study is to investigate the level of expression of 

serum miR-1165-3p in allergic asthma and its correlation with serum IgE 

levels. Subjects and Methods: A case-control study was conducted on 30 

allergic asthma cases and 20 healthy subjects as a control group. The level 

of expression miR-1165-3p was evaluated by qRT-PCR using the 

comparative threshold cycle (Ct) method. Serum total IgE levels were 

measured using enzyme-linked immunosorbent assay (ELISA). Results: 

miR-1165-3p and serum total IgE level were significantly upregulated and 

elevated, respectively, in asthmatic patients in comparison with control 

group. The area under the ROC curve of miR-1165-3p showed 0.988 

(95% CI 0.967 to 1, P value < 0.001). Asthmatic patients showed a 

significant positive correlation between the expression level of miR-1165-3p and IgE levels (r 

=0.687, P <0.001). Conclusion: Serum miR-1165-3p along with serum total IgE are valuable 

biomarkers in predicting and diagnosing asthma. 
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Introduction 

Asthma is one of the most common 

respiratory diseases. It affects both children 

and adults. Asthma is a complex, 

multifactorial, immune-mediated condition 

that presents with different clinical 

phenotypes.
1
 Asthma is characterized by 

episodes of reversible airway constriction and 

chronic airway inflammation that could be 
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triggered by infection, environmental 

allergens, and irritants. The underlying 

pathogenetic mechanisms of asthma are yet 

poorly understood.
2
  

Asthma is presented by different respiratory 

symptoms such as chest tightness, wheezes, 

shortness of breath, and cough with variable 

expiratory airflow limitation.
3
 This variable 

airflow limitation results from 

bronchoconstriction, airway edema, mucus 

secretion, airway hyper-responsiveness, and 

airway remodeling.
4
 The genetic studies of 

asthma have focused on genes associated with 

allergen-specific IgE production, 

inflammatory mediators generation, airway 

hyporesponsiveness expression and the 

determination of Th1 and Th2 ratio immune 

responses.
5 

Airway inflammation in asthma is 

due to the imbalance between Th1 cells that 

secrete IL-2 and IFN-γ and Th2 cells which 

secret IL-4, -5, -6 and -13 that are responsible 

for the allergic immune response.
5
 Thus, two 

different phenotypes of asthma have been 

identified; Th2 asthma where patients respond 

to conventional corticosteroid therapy and 

non-Th2 asthma where patients show 

resistance corticosteroids.
6
 

MicroRNAs (miRNAs) ‒the small, 

noncoding, single-stranded RNAs‒ play an 

important role in regulating gene expression 

by either suppression of protein synthesis or 

degradation of RNA.
7
 They are involved in 

various biological functions, including 

immune cell maturation, activation, 

differentiation and maintenance of immune 

homeostasis.
8
 Studies shows that a wide range 

of miRNAs are controlling asthma and 

exploring their functions in the immuno-

pathogenesis of asthma can help in the 

discovery of novel therapeutic targets.
9
 

This study aimed at investigating the role of 

miR-1165-3p as a biomarker in allergic 

asthma as well as the correlation between 

miR-1165-3p expression and serum IgE 

levels. 

 

Subjects and Methods 

Patients and control samples 

This case- control study included 50 subjects,  

30  were allergic asthma cases with a mean 

age 52±7 years, 15 males and 15 females, and 

20 healthy subjects with a mean age 53±7 

years, 11 males and 9 females, were recruited 

in Zifta Chest Hospital, MOH, Egypt, between 

October 2019 and October 2020. Allergic 

asthma was diagnosed according to the 

published criteria of the Global Initiative for 

Asthma 2019 (GINA 2019).
10

 Any case 

showed clinical, or laboratory signs of 

infection was excluded. This study was 

conducted in accordance with the Declaration 

of Helsinki and approved by the Ethics 

Committee of Faculty of Medicine, Benha 
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University. An informed consent was obtained 

from each subject before participation. A 

detailed history was taken from all 

participants to explore their medication history 

especially inhaled corticosteroids (ICS). On 

clinical examination, severity and control 

level of asthma were determined based on 

GINA 2019 and asthma control test, 

respectively. Asthma control refers to the 

extent to which the effects of asthma can be 

seen in the patient or have been reduced or 

removed by treatment. Asthma control can be 

assessed by symptom control and risk factors 

for future poor outcomes, particularly flare-

ups (exacerbations). GSK
®
 Asthma Control 

Test (https://www.asthmacontroltest.com) 

assess only symptom control. 

Laboratory investigations 

Venous blood samples were drawn into 

standard serum tubes, allowed to clot, 

separated by centrifugation, and stored at -

80°C for subsequent testing for IgE levels and 

molecular testing for miR-1165-3p. and into 

standard K
+
‒EDTA tubes for immediate 

complete blood count (CBC) analysis.  

Determination of total IgE serum levels 

Serum levels of total IgE in all studied 

subjects measured by an ELISA kit (Cat. #: 

BC-1035, Bio Check Inc., USA), according to 

the manufacturer’s instructions. The assay 

sensitivity for IgE was 5.0 IU/ml.  

miRNA extraction and qRT-PCR for miR-

1165-3p 

Two steps quantitative real-time PCR (qRT-

PCR) was carried after serum miRNA was 

isolated using a miRNeasy Mini Kit (Cat. #: 

217004, Qiagen, Germany) according to the 

manufacturer’s instructions. miRNA purity 

and quantification were measured at 260/280 

nm using NanoDrop Nucleic Acid 

Quantification (Thermo Fisher Scientific, 

USA). In the first step -reverse transcription- 

complementary DNA (cDNA) was produced 

using HiSenScriptTM RH(-) cDNA Synthesis 

Kit (Cat. #: 25014, iNtRON Biotechnology, 

South Korea) according to manufacturer’s 

instructions, on Biometra Thermal cycler 

(Analytik Jena, Germany) for 45 min at 46 °C. 

Then, the reaction was terminated by 

inactivating the enzymes at 85°C for 10 min. 

In the second step, a quantitative PCR was 

performed using HERA SYBR qPCR Kit 

(Cat. #: WF1030400X, Willowofrt, UK), miR-

1165-3p with forward primer 5`-

AGCAGGCGCAGGGGGTGGTGTGGT-3` 

and reverse primer 5`-

AGCAGGCGCAGGGGGTGGTGTGGT-

3`and human GAPDH as internal reference 

with forward primer: 5`-

AAGTCAAGGAAGCCGCAGA-3` and 

reverse primer: 5`-

ATTCCCGCCTTAGCGTCA-3`. The qRT-
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PCR reaction was performed on StepOne™ 

Real-Time PCR System (Thermo Fisher 

Scientific, USA) for 40 cycles at 95C for 30 

sec and 60C for 30 sec. The relative 

quantification of miR-1165-3p was calculated 

using the △CT (cycle threshold) method. 

Because the relative quantities of the miR-

1165-3p was normalized against the relative 

quantities of the endogenous control (GAPDH 

gene), fold expression changes were 

calculated using the equation 2
-CT

. 

Statistical methods 

Data management and statistical analysis were 

done using SPSS version 25. (IBM, Armonk, 

New York, United States). Quantitative data 

were assessed for normality using the 

Shapiro-Wilk test and direct data visualization 

methods. According to normality testing, 

numerical data were presented as mean ± SD 

or medians and ranges. Independent t-test or 

Mann-Whitney U test were used to compare 

between normally and non-normally 

distributed numerical variables, respectively. 

Categorical data were presented as numbers 

and percentages and compared using the Chi-

square test. ROC analysis was done for using 

serum IgE and miR-1165-3p in diagnosing 

allergic asthma. Area Under Curve (AUC) 

with 95% confidence interval, best cut-off 

point, and diagnostic indices were calculated. 

Correlations were done using Spearman’s 

correlation. Logistic regression analysis was 

done for the prediction of allergic asthma. The 

odds ratio and the 95% confidence interval 

were calculated. All statistical tests were two-

sided. P values less than 0.05 were considered 

significant. 

 

Results 

Characteristics of study population 

Basic demographic and clinical characteristics 

of the studied 30 allergic asthma patients and 

the 20 age, sex, and body mass index matched 

healthy control subjects are shown in Table 1. 

No significant difference was detected 

between both groups regarding smoking (P 

0.470). Most cases had severe asthma 

(46.7%). Asthma control test revealed that 

36.7% of cases were uncontrolled and 33.3% 

were partially controlled. Only, MCHC and 

relative monocytes count were significantly 

higher in allergic asthma patients than 

controls (P 0.001 and 0.012 respectively). 

Table 2 

Serum IgE and miR-1165-3p in studied 

groups 

The median IgE serum level was significantly 

elevated in allergic asthma cases as compared 

with healthy control subjects, 441.3 IU/ml, 

and 22.7 IU/ml (P <0.001). Serum miR-1165-

3p was significantly 9.2-fold expressed in 
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allergic asthma patients than controls (P 

<0.001). Table 2  

Moreover, miR-1165-3p expression showed a 

significant positive correlation with serum IgE 

level in asthmatic patients (r =0.687, P 

<0.001). Fig. 1 

ROC analysis was performed to assess the 

performance characteristics of serum IgE and 

miR-1165-3p in diagnosing allergic asthma. 

IgE showed an excellent area under ROC 

curve (AUC) of 0.988 with a 95% confidence 

interval (CI) (0.967 to 1). At cut-off > 200.7 

IU/ml sensitivity, specificity, positive 

predictive value (PPV), and negative 

predictive value (NPV) were 93.3%, 100.0%, 

100.0%, and 90.9%, respectively (P < 0.001). 

The miR-1165-3p; showed an excellent AUC 

of 0.887 (95% CI 0.792 to 0.981). At the cut-

off > 7.1-fold, sensitivity, specificity, PPV, 

and NPV were 80%, 100%, 100%, and 

76.9%, respectively (P < 0.001). Fig. 2 

Multivariate logistic regression analysis was 

done for the prediction of allergic asthma. It 

revealed that serum Ig E (OR 1.031, 95% CI: 

1.007–1.056, P 0.010) and miR-1165-3p (OR 

1.605, 95% CI: 1.252–2.058, P <0.001) were 

significant independent predictors for allergic 

asthma after controlling the effect of age, 

gender, BMI, and smoking. 

 

Table (1). Demographic and clinical features of studied subjects. 

Features Allergic Asthma 

(n= 30) 

Healthy controls 

(n= 20) 
P 

Age (years) 52±7 53±7 0.556 

Gender 
Males 15 (50.0%) 11 (55.0%) 

0.729 
Females 15 (50.0%) 9 (45.0%) 

BMI (Kg/m
2
) 28.7±2.8 29.4±2.8 0.379 

Smoking 5 (16.7%) 5 (25.0) 0.470 

Inhaled corticosteroids 7 (23.3%) - - 

Asthma severity 

Intermittent 3 (10.0%) - - 

Mild 5 (16.7%) - - 

Moderate 8 (26.7%) - - 

Severe 14 (46.7%) - - 

Asthma 

control 

level 

Well 9 (30.0%) - - 

Partial 10 (33.3%) - - 

Uncontrolled 11 (36.7%) - - 

Data expressed as mean ±SD or number (percentage). BMI; Body mass index 
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Table (2). Laboratory findings in studied subjects. 

Parameters Allergic Asthma 

(n= 30) 

Healthy controls 

(n= 20) 
P 

RBCs (x10
9
/µl) 4.67 ±0.49 4.59 ±0.43 0.560 

Hb (g/ml) 12.3 ±1.5 12.3 ±1.5 0.91 

HCT (%) 37.7 ±4 38.4 ±4 0.599 

MCV (fl) 80.9 ±5.4 83.6 ±5.8 0.113 

MCH (pg) 26.2 ±2.1 26 ±2.2 0.733 

MCHC (g/dl) 31.9 ±0.7 31.1 ±0.9 0.001 

Platelets (x10
3
/µl) 246 ±61 245 ±84 0.937 

WBC (x10
3
/µl) 7.2 ±2.3 6.9 ±1.7 0.697 

Lymphocyte (%) 41 ±12 38 ±11 0.410 

Monocytes (%) 6 ±2 4 ±2 0.012 

Granulocytes (%) 53 ±14 57 ±12 0.224 

Serum IgE (IU/ml) 441.3 (77.4–700.5) 22.7 (1.7–200.7) <0.001 

miR-1165-3p (fold) 9.2 (0.9–12) 1 (0.9–7.1) <0.001 

Data expressed as mean ±SD or median (range). 

 

 

Figure (1). Correlation between miR-1165-3p and serum total IgE in asthmatic patients 
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Figure (2). ROC analysis of miR-1165-3p and total IgE for diagnosing allergic asthma 

 

Discussion 

Asthma is a common, complex condition with 

a wide spectrum of symptoms caused by 

various pathogenesis. The prevalence of 

asthma increased dramatically in the last 

decades.
11

 During the last decade, genome-

wide association studies (GWAS) helped to 

identify the genetic susceptibility of asthma.
12

 

As genetics are of limited value explaining 

asthma development and pathogenesis, 

various studies have been conducted on the 

epigenetic changes such as microRNA 

(miRNA) expression, DNA methylation and 

histone modifications to have a better 

understanding of the disease’s mechanisms.
13

  

miRNA serves as posttranscriptional 

regulators of gene expression.
14 miRNA have 

been found to play a role in coordinating the 

phenotypic programming of immune and 

airway epithelial cells to increase the 

production of cytokines and other mediators, 

leading to inflammatory characteristics of 

asthma.
15

 Serum miR-1165-3p was studied to 

assess its role as a biomarker for the diagnosis 

and characterization of allergic asthma. 

We found that serum miRNA-1165-3p 

expression was significantly upregulated in 

asthmatic patients compared to healthy 

control subjects (P <0.001). This agreed with 

the published by Wu and colleagues, who 

demonstrated higher serum miRNA-1165-3p 

in of asthmatic patients more than control 

group.
16

 Furthermore, a higher expression of 

miRNA-1165-3p was detected in asthmatic 

patients' airways compared with the healthy 
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individuals, giving a notable evidence on the 

potential role of miRNA-1165-3p in asthma.
17

  

We detected a significant positive correlation 

between miRNA-1165-3p expression and 

total IgE serum levels (r = 0.687, P <0.001) in 

asthma cases which was on the contrary of 

findings in Wu et al. study.
16

 

The diagnostic value of miR-1165-3p was 

assessed using ROC analysis and revealed an 

excellent area under the curve (AUC) value of 

0.887 (P < 0.001) and a cut-off value of 7.1-

fold with 80% sensitivity and 100% 

specificity. Our results were comparable with 

published data that showed an AUC value of 

0.703 (P 0.0051) and a cut-off value of 2.41 with 

83% and 68.2% sensitivity and specificity, 

respectively.
16

  

Along with previous studies, serum total IgE 

showed an excellent AUC of 0.988 (P < 

0.001) and a cut-off 200.7 IU/ml with 93.3% 

sensitivity and 100.0% specificity.
16,18

 

Using multivariate logistic regression 

analysis, we found serum total IgE and miR-

1165-3p significant independent predictors for 

allergic asthma. This was supported with data 

published by Wu et al. and Wang et al. who 

confirmed the role of miR-1165-3p in 

asthma
16,19

 and Ahmad Al Obaidi et al. who 

confirmed the predictive value of serum IgE 

level in asthma, and in differentiating between 

asthmatic and non-asthmatic individuals in 

conjunction with other biomarkers.
20

 

Conclusion 

In conclusion, our current study demonstrated 

that serum miR-1165-3p expression a 

potential valuable biomarker in predicting and 

diagnosing asthma especially when combined 

with serum total IgE. 
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