
                
                     THAI JOURNAL OF PHYSIOLOGICAL SCIENCES                         Volume 18 (No.3, December 2005) 

Page 35-40  
www.tjps.org                                                                                                             ISSN 0857 – 5754 
 
 

 2001 by the Physiological Society of Thailand.  All rights reserved.                          35 

 
Received:  June 10, 2005; accepted:  October 30, 2005 
     Correspondence should be addressed to Dr. H. S. Nagaraja, 
Department Human Biology, International Medical University 
[IMU], Plaza Komanwel, Sesama Center, Bukit Jalil, Kuala 
Lumpur, Malaysia, Tel: 603-86567228. 
E Mail: hsnagaraja@rediffmail.com

Original Article 
 
 

THE SERUM IMMUNOGLOBULIN E LEVEL REFLECTS THE 
SEVERITY OF BRONCHIAL ASTHMA 

 

N. Anupama1, M. Vishnu Sharma2, H.S. Nagaraja3, and M. Ramesh Bhat1 
1Department of Physiology, Kasturba Medical College, Mangalore, India, 2Department of 

Medicine, A.J. Institute of Medical Sciences, Mangalore, India and 
3
Department of Human Biology, 

International Medical University, Kuala Lumpur, Malaysia 
 

 

Bronchial asthma is a major public health concern affecting 100-150 million people 
worldwide.  Elevated total serum immunoglobulin E (IgE) is considered as an objective marker of 
allergy and has been associated with a number of respiratory disorders.  The present study tests the 
hypothesis that serum IgE levels reflect the severity of asthma.  The serum IgE levels were 
investigated in 132 asthma patients and their severities of asthma were determined by pulmonary 
function tests.  Serum IgE levels were also compared with the severity of asthma by history.  The 
data indicated that 27% patients developed symptoms of bronchial asthma before 30 years of age; 
17% patients between 31 to 45 years and only 5% patients developed asthmatic symptoms after the 
age of 45 years.  Serum IgE levels significantly increased in all groups of asthma when compared to 
control subjects (p<0.001).  The IgE levels were proportionately higher in patients with more severe 
airflow obstruction.  The present study suggests that the serum IgE level may reflect the severity of 
bronchial asthma assessed by pulmonary function tests and clinical history. 
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Asthma is defined as a chronic disease of the entire lung and asthma attacks may either be 
immediate delayed or dual in onset.  There is a strong association between exposure of allergens 
and development of asthmatic symptoms.  The single most important risk factor for development of 
asthma is atopy.  Atopy is a tendency to produce excessive amounts of IgE antibodies when 
exposed to allergens (Burrows et al., 1989).  IgE is produced by B-Lymphocytes.  Allergic asthma 
is a complex chronic inflammatory disease of the airways and its etiology is multifactorial.  
Bronchial asthma is a type I hypersensitivity reaction where combination of allergens with IgE 
antibodies produces the airway inflammation and asthmatic symptoms (Djukanovic et al., 1990).  

IgE is a trace protein and normally accounts for less than 0.001% of total serum 
immunoglobulin.  The concentration of IgE in serum is age dependent and normally remains at 
levels less than 10 IU/ml in most infants during the first year of life.  There is a wide distribution of 
expected serum IgE values in healthy individuals of same age group (Kjellman et al., 1976).  

Because IgE is a mediator of allergic 
response, quantitative measurement of IgE, 
when integrated with other clinical 
indicators, can provide useful information for 
the differential clinical diagnosis of atopic 
and non-atopic diseases.  
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Patients with atopic disease, including allergic asthma, allergic rhinitis, and atopic dermatitis 
have moderately elevated serum IgE levels.  However, its serum level, which is within a range of 
normally expected values, does not rule out a limited set of IgE dependent allergies (Bassion, 1989).  
In the absence of parasitic infections, raised IgE is considered as the hallmark of allergy often 
associated with bronchial hyperresponsiveness and may be linked to reduce FEV1 (Sears et al., 
1991).  

Bronchial asthma is characterized by reversible airflow obstruction.  Hence, the most 
important diagnostic investigation in asthma is the demonstration of airway obstruction by 
pulmonary function test before and after inhaling brochodilators (Juniper, 1994).  Serum IgE levels 
show association with the degree of airflow obstruction.  Based on these observations, the present 
work was designed to study the serum IgE levels in asthma patients with an objective to determine 
whether there is any correlation between serum IgE levels and severity of asthma.  
 
Materials and Methods 

The study group consisted of 132 patients, who were attending the out patient department of 
the Respiratory Medicine, K. S. Hegde Hospital, Mangalore, India with symptoms suggestive of 
bronchial asthma.  The patients who were not on any anti asthma medication in previous one week 
were included in the study.  Patients on medication for asthma will not show the characteristic 
reversible air flow obstruction in pulmonary function tests and their symptoms are usually relieved 
with medication; hence, they were not included in the study.  

Patient name, age, sex, and duration of symptoms were noted.  A detailed history was taken 
in each patient regarding the duration of asthma symptoms, frequency, and severity of 
exacerbations.  All the subjects were given a respiratory questionnaire.  The questionnaire included 
questions on respiratory symptoms, smoking habits, and previous medical history.  Bronchial 
asthma was defined as (self-reported) doctor-diagnosed asthma.  Age and sex matched 30 healthy 
volunteers were taken as a control group in this study.  Informed consent was obtained from all the 
subjects and the study had been approved by the Institutional Ethical Committee.  

Exclusion criterion included smoking, diabetes mellitus, immunosuppression, parasitic 
infestation, and other lung diseases like pulmonary tuberculosis, lung abscess, brochiectasis, 
tropical pulmonary eosinophilia, and chest wall abnormalities.  

Pulmonary function tests were done in all patients using enhanced VM1 mini spirometer 
(Weston, UK).  This is a simple to use battery powered portable unit with built in mini Wright’s 
flow meter to enable check on accuracy of every measurement.  Pulmonary function tests were done 
before and 20 minutes after giving nebulised salbutamol, 5 mg.  Peak expiratory flow rate (PEFR), 
forced expiratory volume within a second (FEV1), forced vital capacity (FVC), and FEV1 / FVC 
were recorded.  An improvement of 12% or more in PEFR and FEV1 was taken as criterion for 
diagnosis of asthma.  Severity of asthma was assessed by both history and pre-bronchodilator FEV1 
values (ATSCD, 1962).  Severity of asthma was classified as follows.  

1.  Mild persistent: symptoms less than once a week, with brief exacerbations; nocturnal 
symptoms not more than twice a month; FEV1 ≥ 80%.  

2.  Moderate persistent: symptoms daily; exacerbations may affect activity and sleep; FEV1 
between 60-80%.  

3.  Severe persistent: symptoms daily with frequent exacerbations; frequent nocturnal 
symptoms; limitations physical activities; FEV1 ≤ 60%.  

Serum IgE levels were estimated in all the patients by automated Chemiluminescence 
system (The Chiron Diagnostics ACS: 180).  The Chemiluminometric technology uses constant 
amounts of two antibodies to IgE.  The first antibody, (in the light reagent) is a goat anti-human IgE 
antibody labeled with acridimum ester.  The second antibody, (in the solid phase), is a mouse anti- 
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human IgE antibody, which is covalently coupled to paramagnetic particles.  The system reports 
serum total IgE results in IU/ml.  
 
Statistical analyses 

All values were expressed as mean ± SEM. Statistical analyses were done by one-way 
analysis of variance (ANOVA) followed by the least significant difference test.  P values of less 
than 0.05 indicated a statistical significance. 

 
Table 1.  General characteristics of subjects. 

Severity of asthma by pulmonary function test 
Groups Control 

Mild Moderate Severe 
Total number  30 36 44 52 

Male 16 20 17 23 

Female 14 16 27 29 

Duration:  
   < 1 year  - 2 1 0 
   1 – 5 years  - 10 10 19 
   6-10 years  - 6 13 7 
   > 10 years   18 20 26 

Age:  
   15 – 30 years  2 11 10 16 
   31 – 45 years  18 17 23 21 
   46 – 60 years  10 8 11 15 

Serum IgE (IU/ml)  127.5 ± 2.9 212.3 ± 9.8 489.2 ± 5.4 1059.6 ± 5.9 
 

Results 
Of the 132 patients in this study, 37 (28%) patients were between 15-30 years, 61 (47%) 

patients between 31-45 years, and 34 (25%) patients between 46-60 years of age.  Three patients 
had symptoms less than one year, 39 patients for 1-5 years, 26 patients for 6 –10 years, and 64 
patients for more than 10 years (Table 1).  One hundred and two (27%) patients developed 
symptoms of bronchial asthma before 30 years of age; 23 (17%) patients between 31 to 45 years 
and only 7 (5%) patients developed asthmatic symptoms after the age of 45 years.  A significant 
increase in IgE levels was observed in all the three groups of asthmatic patients when compared 
with normal control subjects (p<0.001) (Table 2).  
 
Table 2.  Comparisons of serum IgE (IU/ml) with the severity of asthma as predicted by pulmonary 
function test 

Control Mild Moderate Severe 
127.5 ± 2.9 212.3 ± 9.8  489.2 ± 5.4***  1059.6 ± 5.9***  

Values are mean±SEM; p<0.05, p<0.01, p<0.0001 when compared to control; *p<0.05, 
**p<0.01, ***p<0.0001 when compared to mild asthma; p<0.05, p<0.01, p<0.0001 
when compared between moderate and severe asthma. 
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The serum IgE level significantly increased with the severity of asthma predicted by 
pulmonary function tests (p<0.001), i.e., the severe bronchial asthma displayed higher serum IgE 
than mild or moderate types (Table 3).  When the severity was determined by history of the disease, 
there was a significant increase in the serum IgE level in the moderate persistent and severe 
persistent asthma, compared to moderate intermittent asthma patients, (p<0.001) (Table 3).  Thus, 
the serum IgE level was proportionately higher in patients with more severe airflow obstruction. 
 
Table 3.  Comparisons of serum IgE (IU/ml) with the severity of asthma as predicted by the history 
of patients. 
 

Moderate persistent Moderate intermittent Severe persistent 
955.6 ± 4.6 *** 785.2 ± 5.1 989.4 ± 4.2 *** 

Values are mean ± SEM; *p<0.05, **p<0.01, ***p<0.0001 when compared to moderate intermittent. 
 
Discussion 

In the present study, the incidence of bronchial asthma is higher in females than males, 
being similar to previous reports (Bapna et al., 1998).  Childhood asthma was reported to be more 
prevalent in boys than in girls (Blumenthal, 1996).  The increased risk for males in childhood is 
probably related to narrower airways, increased airway tone, and possibly higher IgE in boys 
(Bapna et al., 1998; Sutton and Gould, 1993), which predispose them to enhanced airflow limitation 
in response to a variety of stimulus.  This difference disappears after the age of 10 years when 
airway diameter/length ratio is the same in both sexes, because of changes in thoracic size that 
occurs in puberty in males but not in females.  More females than males develop asthma during 
puberty so prevalence of adult asthma becomes higher in females than males (Bapna et al., 1998).  
More than 70% of the patients in this study had the asthma symptoms before the age of 40 years.  
This is in accordance with other studies, which have shown that, in the majority of patients with 
extrinsic asthma, the symptoms develop before the age of 30 years (Duane et al., 1995).  

In the present study, normal levels of IgE itself were relatively higher than those values from 
western population studies (Bahna et al., 1983; Borish et al., 2005).  The higher IgE levels in the 
normal control group may be explained by the higher incidence of parasitic infection and infestation 
in the patients from this part of the world.  When comparing the severity of asthma with serum IgE 
levels in bronchial asthma, the present data indicated that the more severity of the asthma, the 
greater is the elevation in serum IgE.  The most important risk factor for the development of 
extrinsic asthma is atopy (Lebowitz et al., 1984; Peat et al., 1996).  An atopic individual responds to 
antigenic stimuli to which normal people will not respond.  The basic pathology in bronchial asthma 
is airway hyper-responsiveness.  The airway hyper-responsiveness is an excessive response of the 
airway epithelium to antigenic stimuli.  The airway response in asthma is mediated by T-
lymphocytes.  Antigenic exposure to T-lymphocytes leads to their differentiation into active T-cells, 
which secrete a series of biologically active proteins called cytokines.  

B-lymphocytes and plasma cells in airways, gastrointestinal tract, and regional lymph nodes 
produce IgE.  The initial formation of IgE antibody depends upon the signals from lymphocytes and 
IL-4 and IL-13.  Patients with clinical symptoms and higher serum IgE levels are likely to be 
suffering from allergic diseases (Vanichapuntu et al., 1991).  The molecular mechanisms underlying 
immune system activation for allergen-induced asthma include stimulation of Cd4+ Th2 immune 
response and the subsequent production of IgE antibody.  Re-exposure to allergen results in the 
recruitment of mast cells (via high affinity IgE Fce receptors), eosinophils, and other leukocytes.  In 
particular, mast cells that release the vasoactive amines, histamine, and other ligands from large 
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granules produce a local systemic hypersensitivity reaction (Janeway et al., 2001).  The ensuing 
inflammation amplifies an individual’s hypersensitivity reaction by the recruitment of other cells 
and perpetuates the clinical symptoms (wheezing, shortness of breath, and chest tightness) (King, 
1999).  In atopic individuals, the IgE receptors, send unusually strong signals when cross-linked, 
resulting in secretion of abnormally high levels of IL4 from mast cells, which further results in 
overproduction of IgE antibodies.  Mast cells and basophils are the primary initiating cells of IgE-
mediated allergic reaction.  

Considerable attention has been given in recent years to the possible role of serum IgE in the 
development of chronic airflow limitation and other respiratory disorders (Burrows et al., 1982, 
1983; Castorline, 1983).  IgE is responsible for the release of various inflammatory mediators in 
asthma, such as histamine, prostaglandins, and leukotriens.  These inflammatory mediators increase 
airway narrowing due to excessive mucus production, airway smooth muscle spasm, and edema of 
the airway mucosa (Gerrard, 1984; Lebowitz et al., 1984).  Bronchial asthma also alters serum 
levels of other immunoglobulins.  Serum IgG and IgA levels increase along with IgE (Denchev et 
al., 1976), whereas serum IgM levels decreases in bronchial asthma (Zheltvai et al., 1981).  

Increased serum IgE levels in asthma may be due to increases in IgE-dependent processes 
and cellular components of the immune system.  The secretion of IgE by lymphocytes defines the 
allergic state of an individual.  The cellular events associated with IgE-dependent processes are very 
much important in asthma (Villar et al., 1985).  Higher IgE levels indicate some types of inherent 
susceptibility and/or presence of a disease process involving airway inflammation (Chowdary et al., 
2003; Sherril et al 1995).   

In summary, the present data suggest that serum IgE levels increase significantly in 
bronchial asthma and reflect the severity of asthma.  Degrees of inflammation and the subsequent 
severity of airway obstruction in bronchial asthma are proportional to the serum IgE levels.  Thus, 
they presumably provide a better clue to atopy and the detection of specific IgE would be a 
prerequisite for both the definitive diagnosis and the therapeutic strategy for bronchial asthma.  
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