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Abstract  Introduction: Asthma is a chronic reversible inflammation which is caused by bronchial hypereactivity 
due to exposure to allergen and hyperproduction of certain specific IgE. Neutrophil in respiratory tract and high level 
of IgE in the blood serum is known to play in complex mechanism in asthma development. The role of total IgE 
serum and neutrophil serum in asthma development is still not well known. Aim: This study aim is to assess the 
correlation between level of total IgE and neutrophil serum with degree of asthma control. Methods: This is a cross 
sectional study with 35 adult subjects with atophy asthma (age 22-61), all of participant reside in Manado and its 
surrounding area. Degree of asthma control is categorized as intermittent, mild persistent, moderate persistent and 
severe persistent based on criteria by GINA. Patient with malignancy, sepsis, lung tuberculosis, diabetes mellitus, 
pregnant, and late stage chronic kidney disease are excluded from this study. Result: In this study there is no 
significant correlation between total IgE serum level and degree of asthma control (p>0.05.) also there is no 
significant correlation between each total IgE level and each degree of asthma control. There is significant positive 
correlation between neutrophil count and degree of asthma control (r = 0.309; p<0.05). The higher neutrophil count 
is higher in mild persistent asthma in comparison with intermittent asthma is found to be significant (p<0.05). 
Conclusion: The neutrophil count in serum is related to degree of asthma control. Especially neutrophil count in 
mild persistent is higher than intermittent asthma. There is no correlation between total IgE level with degree of 
asthma control in adult subject with atopic asthma. 
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1. Introduction 

Asthma is disease which characterized by chronic 
inflammation of respiratory tract that is reversible. 
Patients of whom had history of allergy or atopy is 
categorized as people with atopic asthma. Degree of 
asthma control are categorized from mild to severe of 
which may influence the quality of life. [1] According to 
data from Center of Disease Control and Prevention 
(CDC) National Asthma Control Program in year 2010 
there are 18,7 million of adult people live with asthma in 
the United States of America. [2] In Indonesia, the asthma 
prevalence is around 5-7% from total citizens. Globally, 
prevalence rate of asthma in the world range from 7-10%. 
Atopic asthma is account for 70-80% from total asthma 
patients. [3,4] The exposure to allergen will trigger the 
specific immunoglobulin E (IgE) in person with asthma 
and make inflammation reaction in bronchus. IgE is the 
main mediator in type 1 hypersensitivity, which play an 

important role as mediator in development and the degree 
of asthma control. It is still unknown whether the 
increasing production of local IgE play a role in degree of 
asthma control, the current knowledge is that allergen 
related IgE has more direct role in the exposure and 
trigger of asthma. [5,6] 

Beside specific IgE as a well known mediator, 
neutrophils also thought to have a role in development of 
asthma in more complicated mechanism as a consequence 
of cytokines production and inflammation mediator. 
Neutrophils is generally found in respiratory tract using 
bronchoalveolar lavage (BAL) test in asthmatic patients 
especially in those with severe asthma, but the correlation 
between degree of asthma control and increasing amount 
of neutrophils in peripheral blood test is still unknown.7 

This study purpose is getting to assess the correlation 
between total IgE and serum neutrophils toward the 
degrees of asthma control in adults atopic patients. The 
previous study has established the correlation between 
specific IgE-allergen and sputum neutrophils with degrees 
of asthma control, but none of the study has done to assess 
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the correlation between the total IgE and neutrophils count 
in serum with degree of asthma control 

2. Methods  

2.1. Study Population 
Population of this study consists of 35 adult subjects 

with atopic asthma (age 22 to 61 tahun). Participants are 
residents in Manado and the surrounding regions. All 
participants were questioned to obtain clinical and family 
histories, particularly histories of atopic syndrome and degree 
of asthma control. The degrees of asthma control are 
categorized in mild, intermittent, mild persistent, moderate 
persistent, and severe persistent according to the attacks in 
1 week. Total IgE serum is measured with enzyme-linked 
immunosorbent assay (ELISA) methods, on the other 
hand the serum neutrophils count is obtained from the 
leucocyte in peripheral blood. In patients with malignancies, 
sepsis, lung tuberculosis, diabetes mellitus, pregnant women, 
late stage of chronic kidney disease (stage 4-5), and severe 
depression cannot be included in this study. 

2.2. Assessment of Clinical Data 
Asthma was diagnosed based on history, physical 

examination, and peak expiratory flow measurement 
according to Global Initiative for Asthma (GINA) 
guidelines. Atopy was determined by total serum IgE with 
result ≥ 120 IU/ml, and/or by SPT with positive ≥1 result 
toward housemite allergen. The degrees of asthma control 
are measured by the asthma attacks number, are categorized 
intermittent if no attack or seldom, mild persistent if there 
is < 2 asthma attacks in a week, moderate persistent if the 
asthma attacks ≥ 2 times in a week, and severe persistent 
if the asthma attacks persist everyday.  

2.3. Statistical Analysis 
This is a cross sectional study to study the correlation 

between total IgE and neutrophil counts for the degree of 
asthma control in adult patients with atopic asthma. The 
correlation between two variables was tested using the 
Pearson test if data distributed normally, or Spearman test 
if data not normally distributed. The variable difference 
total IgE and neutrophils count between severe degree 
asthma control group will be measured with ANOVA test 
and post hoc LSD. Distribution of data were tested using 
Klomogorov-Smirnov test. 

3. Result 

Demographic data and clinical characteristic of the 
study participants are shown in Table 1. The average total 
IgE value and serum neutrophils in varying group of 

severe degree of asthma control can be seen in Table 2. 

3.1. Relationship between Total IgE and 
Severe Degree Asthma Control 

Correlation between total IgE and severe degree asthma 
control are shown in Table 3. Spearman Test that we have 
done shows that there is no correlation between two 
variables (p>0.05). In advanced analysis using anova post-
hoc LSD also shows that there is no significant result 
between Total IgE in every gorup of severe degree asthma 
control (p>0.05), as shown in Table 4. 

3.2. Correlation between Total IgE and 
Degree Asthma Control 

Correlation between total IgE and degree asthma 
control are shown in Table 5. Spearman test which has 
done shows that there is positive correlation between the 
two variables (r=0.309) and statistically significant 
(p<0.05). It shows that the higher neutrophils count, the 
degree of asthma control is worsen. In advanced analysis 
using anova post-hoc LSD comparison test there is a 
significant difference between neutrophils count in severe 
degree asthma control in intermittent and mild group 
(p<0.05), but there is no significant difference in mild to 
moderate group and moderate to severe. Difference 
analysis between severe degree asthma control group is 
shown in Table 6. 

Table 1. Subject study characteristics  

Variable (n=35)  
Age, years (age ±SD) 43,14 ±11,58 
Gender (number., %)  
Female 14 (40%) 
Male 21 (60%) 
IgE total, IU/mL (average ±SD) 909,51 ±767,47 
Neutrophils count, /mm3 (average ±SD) 503 ±127,45 
Severe degree asthma control (number., %)  
Intermitent 6 (17,1%) 
Mild 7 (20%) 
Moderate 12 (34,3%) 
Severe 10 (28,6%) 

Table 2. Average value of Total IgE and neutrophils count in severe 
degree asthma control 

Degree of asthma 
control (Number, %) N IgE total, IU/mL 

(average ±SD) 
Neutrophils count, 

/mm3 (average ±SD) 
Intermittent 6 792,67 ±642,45 375,83 ±184,81 
Mild 7 825,57 ±702,57 542,71 ±77,42 
Moderate 12 773,67 ±656,38 493,58 ±113,02 
Severe 10 1201,40 ±1003,16 562,80 ±81,79 

Table 3. Correlation test between total IgE and severe degree asthma 
control 

Variable (n=35) R p* 

IgE total vs severe degree asthma control 0,164 0,173 

* Spearman test. 

Table 4. Anova post-hoc LSD test between total IgE and severe degree asthma control 
Total IgE & severe degree asthma control p* Mean Difference Std. Error 95% Confidence Interval 
Intermittent vs mild  0,940 -32,90 433,50 -917,04 - -851,23 
Mild vs moderate  0,890 51,90 370,58 -703,90 - 807,71 
Moderate vs severe  0,209 -427,73 333,63 -1108,18 - 252,71 

* anova post hoc LSD test. 
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Table 5. Correlation test between neutrophils count and degree of asthma control 

Variable (n=35) r p* 

neutrophils count vs degree of asthma control 0,309 0,035 

* Spearman test. 

Table 6. Anova post-hoc LSD test between neutrophils count and severe degree asthma control 

neutrophils count and severe degree asthma control p* Mean Difference Std. Error 95% Confidence Interval 
Intermittent vs mild 0,014 -166,88 63,78 -296,97 - -36,79 
Mild vs moderate 0,375 -49,13 54,52 -62,07 - 160,34 
Moderate vs severe 0,168 -69,22 49,09 -169,33 - 30,90 

* anova post hoc LSD test. 
 

4. Discussion 
Asthma is an chronic inflammatory disease which makes 

abnormality in the airway system. Immunohistopathology 
pattern that is usually found are neutrophils, eosinophils, 
lymphocyte, mast cell, and damage in airway epithelial. 
The inflammation in the respiratory system and 
bronchoconstriction are being triggered as a hypersensitivity 
response to an exposure over allergens which is mediated 
by specific IgE. The bronchoconstriction mechanism is 
also can occur without IgE mediation, for example in 
asthma which is induced by aspirin and non steroid  
anti inflammation drugs (NSAIDs). Over activities, cold 
weather, and irritative substances also might be a stimuli 
to bronchial asthma [8,9]. 

Atopic or alergic asthma is a subtype of asthma disease 
which based on familial atopic nature with elevation of 
total and specific immunoglobulin E (IgE) to inhalant 
allergens as the hallmark which is followed by mast cell 
degranulation. The most frequent inhalant allergens which 
can trigger the alergic reaction are house dust, pollen, and 
animals fur. A study by Manise et al. in year 2016 stated 
that there is a correlation between atopic asthma and the 
increased total IgE serum, especially in severe degree of 
asthma control. They also state that there is a correlation 
between demographic factor like age and gender with total 
IgE serum, whereas the aging and immunosenescence will 
reduce the total IgE level and men population have a 
tendency to higher total IgE. [10] Our study shows that 
there is no correlation between total IgE and degree of 
asthma control level, also there is no difference between 
total IgE level between every group. This could occur 
because of demographic factor in our varying subjects, 
and there is a possible variability between total IgE level 
like the result of a study held by Hatipoglu et al. on his 
asthma subjects with moderate, and severe alergies. [11] 
The hyperesponsive mechanism of the airway in asthma 
has a similar characteristic with allergic rhinitis, it is 
suspected that systemic IgE has a little role in comparison 
with local IgE. [12] 

Neutrophils as inflammation mediator is shown by 
increasing number of neutrophil in airway and sputum 
from severe asthma subject. Its number can be varied 
because of corticosteroid use or bacterial infection. The 
relationship between neutrophils count in serum and the 
degree of asthma control is still unknown. [12] Molecularly, 
remodelling of extracellular matrix will occur in allergic 
asthma if the exposure to allergen is being mediated by 
matrix metalloproteinase-9 (MMP-9). Which according to 

a study by Ventura et all is produced by neutrophils and 
not by eosinophils. This depicts that neutrophils’ role is 
not only in inflammation, but also in airway remodelling 
which affects the progressivity in severe degree of asthma 
control. [13] Our study shows a positive correlation 
between neutrophils count in serum and the degree of 
asthma control. The neutrophils count in patient with mild 
asthma in our study is higher than intermittent asthma.  

There is no significant difference in neutrophils count 
in subject with mild, moderate, and severe asthma. This is 
relevant with the previous study whereas neutrophils also 
have role toward severe degree of asthma by activation of 
T helper cell (Th) 2 dan Th17. The novel therapy anti-
neutrophil and monoclonal antibody is still under 
development but still futile clinically in uncontrolled 
asthma subject. [14,15] According to the study of Vedel-
Krogh et al, asthma subjects with high neutrophils count 
in serum are mostly using inhalant corticosteroid. It is 
presumed that the high neutrophils count is due to delayed 
apoptosis from corticosteroid’s effect. But overall, 
neutrophils count in serum can reflect the inflammation of 
airway and give us easier methods in examining 
biomarker in severe degree of asthma control. [16] 

5. Conclusion 

The neutrophils count in serum is related to the degree of 
asthma control. In our study, the neutrophils count in mild 
asthma group is higher than intermittent asthma. Other 
variables in our study is total IgE serum is not related to 
the degree of asthma control in adult atopic asthma subject. 
The mechanism and pathophysiology of the increased 
neutrophils count in more severe asthma control group 
still need further study. 
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