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 Cough variant asthma (CVA) is known by airway Hyper responsiveness and 

nonproductive chronic cough without wheezing for a minimum duration of 8 weeks. It is less 

common form of asthma. This study was conducted aiming to diagnose the role of serum 

Immunoglobulin E (IgE) in diagnosis of cough variant form of the disease. 

 In this cross sectional study, 80 patients with an age range of 5-14 years were included 

with clinical criteria for CVA who referred to pulmonology clinic of Tabriz Children Hospital, 

Tabriz, Iran. Serum IgE level was measured and severity of CVA based on Global Initiative for 

Asthma (GINA) classification was determined, finally the relationship between serum IgE level 

and severity of CVA was evaluated. 

In patients with CVA without history of allergic disease, mean serum titer of IgE was 

138.2 ± 17.5. Significant difference of serum IgE level in different severities of CVA was 

detected (P = 0.001). 

 Serum IgE level in patients with CVA is a reliable marker for diagnosis and 

evaluation of the severity of disease. 
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Cough is a prevalent compliant among 
individuals referring to the medical sites.1 
Chronic cough is defined as a cough that lasts 
more than 8 weeks.2 Coughing may affect the 
quality of life (QOL).3 Asthma is a common 
chronic respiratory disease with significant 
morbidity. The incidence of asthma is higher 
among boys and families with a poor 
economic level.4 Children asthma is one of 
the most common caucuses of emergency 
referrals and school absence.5 In several 
studies carried out in different countries, an 
increasing incidence rate of asthma has been 
reported reaching about 50%. Causes of 
asthma are not completely clear, however 
combination of environmental exposure and 

genetic predisposition have been considered 
of the causes.6,7 

Cough variant asthma (CVA) is a subtype 
of asthma in which cough is the predominant 
or sole symptom.8 CVA is known by airway 
Hyper responsiveness and dry chronic cough 
for a minimum of 8 weeks, which stops by 
bronchodilator.9 Unlike classic asthma, 
patients do not experience wheezing, 
shortness of breathing, and chest tightness.10 
Fujimura et al. defined diagnostic criteria for 
CVA as follows:  

1. Nonproductive cough more than 8 weeks 
2. Absence of wheezing  
3. Absence of postnasal discharge  
4. Presence of airway hyperresponsiveness  
5. Response to bronchodilator  
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Table 1. Global Initiative for Asthma (GINA) classification for severity of cough variant asthma (CVA) 

PEF variability 

(%) 

PEF or 

FEV 1 (%) 

Symptoms/ 

Nocturnal 
Symptoms/Diurnal Classification 

< 20 ≥ 80 ≤ 2 times a 

month 

< 1 time a week: asymptomatic 

normal PEF between attacks 

STEP 1: Intermittent 

20-30 ≥ 80 > 2 times a 

month 

> 1 time a week but < 1 time a day: 

attacks may affect activity 

STEP 2: Mild persistent 

> 30 60-80 > 1 time a 
Week 

Daily attacks affect activity STEP 3: Moderate persistent 

> 30 ≤ 60 Frequently Continuous limited physical activity STEP 4: Severe persistent 
PEF: Peak expiratory Flow; EFR: Expiratory flow rate; FEV: Forced expiratory volume 

 
6. Normal chest radiography  
7. Probably normal spirometry finding  
For diagnosis of CVA, existence of at least 

two of the above mentioned criteria and 
chronic cough are necessary.11 

According to Global Initiative for Asthma 
(GINA) classification, asthma has been 
divided into four categories based on daily or 
night symptom and spirometry values: 
Intermittent, mild persistent, moderate 
persistent, and severe persistent asthma 
(Table 1).12 

Based on the knowledge of the 
researchers, no study has been conducted on 
the evaluation of serum IgE level and 
severity of CVA. Thus, this study was 
accomplished aiming to evaluate the 
relationship between serum IgE level and 
severity of CVA. 
 

In this cross sectional study, 80 patients aged 
5 to 14 years old with chronic cough more 
than 8 weeks and two diagnostic criteria for 
CVA (previously mentioned) were included. 
This study was performed from June 2016 to 
August 2017 on patients who referred to 
pulmonology clinic of Tabriz Children 
Hospital, Tabriz, Iran. 4 patients who had 
cough due to another reason such as cystic 
fibrosis, bronchiectasis, respiratory tract 
infection (RTI), which were diagnosed during 
the study or they couldn’t do spirometry, 
were excluded. 

Based on physical examination and 
spirometry values and clinical history, 
patients were divided into four groups based 
on severity of asthma: intermittent, mild 

persistent, moderate persistent, and sever 
persistent asthma, and then the serum IgE 
level was measured among them. 

The results were expressed as mean ± 
standard deviation (SD). Statistical analysis 
were performed using the SPSS software 
(version 16, SPSS Inc., Chicago, IL, USA) and 
a P value of < 0.050 was considered to be 
statistically significant. 

 

Of 80 patients enrolled in this study, 4 (5.0%) 
patients who had cough but lacked CVA 
criteria or couldn’t perform spirometry, were 
excluded. 28 (36.8%) and 48 (63.2%) of the 
patients were women and men, respectively. 
Mean age of the patients was 7.3 ± 0.3 years 
(5-14 years).  

No statistically significant differences 
were obtained in age, sex, exposure to 
cigarette smoke, atopic status, and urban or 
rural and familial history of allergies among 
the patients. 

The patients were divided in the 
aforementioned four groups as follows: 31 
(40.8%), 25 (32.9%), 11 (14.5%), and 9 (11.8%) 
patients were included in intermittent, mild 
persistent, moderate persistent, and severe 
persistent asthma groups, respectively. 

The mean of serum IgE level was obtained 
as 138.2 ± 17.5 (IU/ml). Serum IgE level in 
different severity of CVA was measured.  The 
study showed significant differences between 
Serum IgE level and severity of CVA  
(P = 0.001) (Table 2).  

Mean of serum IgE level among men and 
women was 156.0 ± 22.9 and 107.0 ± 26.6 
(IU/ml), respectively, and no significant 
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difference was observed between the two 
groups (P = 0.120). This study indicated that 
in CVA, not only the serum Ig E level was 
high, but also it had different level in 
different severity of disease. 

 
Table 2. Serum Immunoglobulin E (IgE) level in 

different level of cough variant asthma (CVA) 

P 
Serum IgE level 

(mean ± SD) 
Severity CVA 

0.001 101.8 ± 31.6 Intermittent 

104.5 ± 23.7 Mild persistent 

107.7 ± 51.8 Moderate persistent 

167.5 ± 45.6 Severe persistent 
CVA: Cough variant asthma; IgE: Immunoglobulin E;  

SD: Standard deviation 

 

Asthma is a chronic respiratory disease due 
to chronic inflammation and immune 
response causing reversible airway 
bronchospasm and air flow limitation. 
Cytokines and immunoglobulins play an 
essential role in pathogenesis of asthma.13 

In this study, the serum IgE level was 
evaluated in patients with CVA based on 
severity of the disease. Mean serum IgE level 
was obtained as 138.0 ± 17.5 (IU/ml) and 
significant increase was observed with 
increasing severity of the disease. 

Wang et al. reported that serum 
interleukins 4 and 5 (IL-4, IL-5) level in CVA 
were similar to classic asthma but serum IgE 
level was variable. In addition, serum IgE 
level in acute phase of CVA was higher than 
control phase and further studies was 
recommended.14  

In another study, serum IgE, IL-4, and  
IL-13 levels were studied among patients 
with CVA and control group. They found 
that serum IgE, IL-4, and IL-13 level were 
significantly higher in CVA group.13 
However, none of them has measured IgE 
level in different severity of CVA. 

A study reported that nerve growth factor 
(NGF) and IL-4 in sputum and serum was 
higher than control group, which was 

significantly decreased with treatment.12 
IL-12, IL-4, IL-5, and transforming growth 

factor beta (TGFB) and IgE serum level in 
CVA were also measured in other studies 
and it was reported that these markers had a 
great role in pathogenesis of asthma and they 
decreased with treatment.4,5 

According to the present study and other 
similar studies, it can be asserted that IgE, IL, 
and other markers such as NGF increase in 
CVA, so they can be used for diagnosis and 
determination of severity of disease and 
response to treatment. 
Limitations: The most important limitation 

of this study was sensitivity of laboratory 
diagnostic kits to IgE measurement. 

 

Based on this study, serum IgE level can be 
used for diagnosis, classification and 
evaluation of response to treatment in CVA. 

 

This study was supported by the Pediatric 
Health Research Center of Tabriz University 
of Medical Sciences. 

 

N. Bilan designed and supervised the study. 
H. Orang-Poor performed the data collection. 
A. Dastranji performed data analysis and 
drafting the article. 

 

No funding. 
 

Authors have no conflict of interest. 
 

This study was registered by the Medical 
Ethics Committee of Tabriz University of 
Medical Sciences (5/D/988080-1395/10/14). 

 

1. Irwin RS, Baumann MH, Bolser DC, Boulet LP, 

Braman SS, Brightling CE, et al. Diagnosis and 

management of cough executive summary: ACCP 

evidence-based clinical practice guidelines. Chest 



IgE in cough variant asthma 

 

 

152 JARCM/ Autumn 2018; Vol. 6, No. 4 

2006; 129(1 Suppl): 1S-23S. DOI: 10.1378/chest.129.1_suppl.1S 

2. Niimi A. Geography and cough aetiology. Pulm 

Pharmacol Ther 2007; 20(4): 383-7. DOI: 

10.1016/j.pupt.2006.10.014 

3. Morice AH, Fontana GA, Sovijarvi AR, Pistolesi M, 

http://dx.doi.org/10.1378/chest.129.1_suppl.1S
http://dx.doi.org/10.1378/chest.129.1_suppl.1S
https://dx.doi.org/10.1016/j.pupt.2006.10.014
https://dx.doi.org/10.1016/j.pupt.2006.10.014


Bilan, et al. 

 

 

 JARCM/ Autumn 2018; Vol. 6, No. 4  153 

Chung KF, Widdicombe J, et al. The diagnosis and 

management of chronic cough. Eur Respir J 2004; 

24(3): 481-92. DOI: 10.1183/09031936.04.00027804  

4. Obase Y, Shimoda T, Kishikawa R, Kohno S, 

Iwanaga T. Trigger of bronchial hyperresponsiveness 

development may not always need eosinophilic 

airway inflammation in very early stage of asthma. 

Allergy Rhinol (Providence) 2016; 7(1): 1-7. DOI: 

10.2500/ar.2016.7.0145 

5. Liu WD, Lu JR. Serum levels of IL-12, TGFbeta1 

and IgE in children with asthma. Zhongguo Dang 

Dai Er Ke Za Zhi 2008; 10(2): 146-8. [In Chinese]. 

6. Zhang Y, Feng C, Cao K. Effect of Ziyinqingsang 

decoction on interleukin-4 and -5 levels in peripheral 

blood mononuclear cells of children in acute stage of 

cough variant asthma. Nan Fang Yi Ke Da Xue Xue 

Bao 2011; 31(4): 707-8. [In Chinese]. 

7. Cernatescu I, Cinteza E. It is chronic cough variant 

asthma a realistic diagnosis in children? Medica 

2008; 3(4): 280-4. 

8. Corrao WM, Braman SS, Irwin RS. Chronic cough 

as the sole presenting manifestation of bronchial 

asthma. N Engl J Med 1979; 300(12): 633-7. DOI: 

10.1056/NEJM197903223001201 

9. Li HZ, Jin ZY, Yuan XZ, Jin CJ. Levels of nerve 

growth factor and interleukin-4 in the induced 

sputum of children with cough variant asthma. 

Zhongguo Dang Dai Er Ke Za Zhi 2012; 14(12): 

924-7. [In Chinese]. 

10. Mochizuki H, Arakawa H, Tokuyama K, 

Morikawa A. Bronchial sensitivity and bronchial 

reactivity in children with cough variant asthma. 

Chest 2005; 128(4): 2427-34. DOI: 

10.1378/chest.128.4.2427 

11. Fujimura M, Ogawa H, Nishizawa Y, Nishi K. 

Comparison of atopic cough with cough variant 

asthma: Is atopic cough a precursor of asthma? 

Thorax 2003; 58(1): 14-8. DOI: 

10.1136/thorax.58.1.14 

12. Global Initiative for Asthma. 2016 pocket guide for 

asthma management and prevention: For adults and 

children older than 5 Years. Scotts Valley, CA: 

CreateSpace Independent Publishing Platform; 2016. 

p. 33-8. 

13. Tavakkol Afshari J, Farid Hosseini R, Hosseini 

Farahabadi S, Heydarian F, Boskabady MH, 

Khoshnavaz R, et al. Association of the expression 

of IL-4 and IL-13 genes, IL-4 and IgE serum levels 

with allergic asthma. Iran J Allergy Asthma 

Immunol 2007; 6(2):69-2. 

14. Wang MZ, He QN, Yuan HX, Liu XL. Roles of  

IL-4, IL-5 and IgE in childhood cough variant 

asthma. Zhongguo Dang Dai Er Ke Za Zhi 2006; 

8(5): 382-4. [In Chinese]. 

 
 

 

https://dx.doi.org/10.1183/09031936.04.00027804
https://dx.doi.org/10.2500/ar.2016.7.0145
https://dx.doi.org/10.2500/ar.2016.7.0145
https://dx.doi.org/10.1056/NEJM197903223001201
https://dx.doi.org/10.1056/NEJM197903223001201
https://dx.doi.org/10.1378/chest.128.4.2427
https://dx.doi.org/10.1378/chest.128.4.2427
http://dx.doi.org/10.1136/thorax.58.1.14
http://dx.doi.org/10.1136/thorax.58.1.14

