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INTRODUCTION 
 

Bronchial asthma is a chronic inflammatory disorder of 
airways where increased bronchial hyper
causes recurrent episodes of wheezing, breathlessness, c
tightness and cough (Abbas et al., 2004). It is the most 
prevalent disease among children and young adults.
the main cause of disability, resource utilization and poor 
quality of life (Moffatt et al., 2010). It worsens without 
treatment which can lead to hospitalization and even death of a 
patient (Braman 2006). Prevalence of asthma varies around the 
world (Padmaja et al., 2009). About 300 million people around 
the globe had asthma, and this burden would increase by 
another 100 million by 2025 (Masoli et al., 2004). The global 
prevalence of asthma in adults was 5.8% while in Pakistan it 
was 3.75% (Teresa et al., 2012).  
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ABSTRACT 

Background: Throughout the world, there are more than 300 million people of asthma and its 
prevalence in Pakistan is 3.7%. In Pakistan, there are studies on association of HLA with different 
diseases but data about HLA association with bronchial asthma is limited. An Iranian study described 
increased frequency of DRB1*12 allele in asthmatic patients. Therefore, present study was 
to determine frequency of HLA-DRB1*12 allele in patients of bronchial asthma.
Material and Method: Fifty clinically-diagnosed bronchial asthma patients between 18
with the history of allergy and 30 healthy subjects were selected. HLA
serum IgE level was determined by PCR and ELISA technique respectively. Student
applied to observe group mean difference. A p-value of ≤0.05 was considered statistically significant. 
Results: Frequency of HLA-DRB1*12 allele in asthma patients was high (42%) compared to 
controls (20%) and on comparison there was statistically significant difference (
of total serum IgE level of bronchial asthma patients was high (861.6
controls (204.7 ± 237 IU/ml) and on comparison there was statistically significant difference (

<0.001). Mean ±SD of total IgE level in HLA-DR B1*12 positive asthma patients was high 
(607.9 IU/ml) compared to HLA-DR B1*12 negative asthma patients (518.4 IU.ml) and on 
comparison there was no significant difference. 
Conclusion:  Frequency of HLA-DRB1*12 was increased in bronchial asthma patients but this allele 
did not confer susceptibility to the raised total serum IgE levels. 
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HLA-DRB1*12 in up to 1.5% in healthy population. Hameed 
et al. (1997) reported increased frequency of HLA DR1 (HLA-
DRB1*01) and HLA-DR 10 in patients of rheumatoid arthritis. 
Ali et al. (2010) described HLA-DQR1*04 as protective allele 
against HCV infection, while HLA-DRB1*11 and HLA-
DQB1*0301 with viral clearance after interferon therapy 
whereas HLA-DRB1*07 and HLA-DQB1*02 with viral 
persistence (Ali, et al., 2010). Tipu et al. (2011) reported 
HLA-DRB1*13 in non-insulin dependent diabetes mellitus 
whereas Naqi et al. (2011) documented HLA-DRB1*04 in 
rheumatoid arthritis and HLA-DRB1*11 as protective allele. 
Hussain et al. (2011) noted HLA-A*01, A*03, A*11, A*23, 
A*26, A*69, HLA-B*27, B*40, B*49, B*51, B*52, B*53, 
B*54, B*95, HLA-DRB1*01, DRB1*03, DRB1*11, DRB1*14 
in systemic lupus erythmatosis (Hussain et al., 2011) whereas 
Wasay et al. (2013) reported HLA-DRB1*01 and HLA-
DRB1*04 in multiple sclerosis. An Iranian study described 
HLA-DRB1*12 in asthma patients (Masoud et al., 2008). 
Despite various studies on HLA association with asthma, the 
data is not convincing. Therefore present study was designed 
to determine frequency of HLA-DRB1*12 allele and level of 
IgE in patients of bronchial asthma. 
 

MATERIALS AND METHODS 
 
It was a comparative case-control study that included 50 
asthmatic patients and 30 non-asthmatics as controls. The 
study was performed in the Department of Immunology, 
University of Health Sciences (UHS) Lahore after the approval 
of Ethical Review Committee and Advance Studies and 
Research Board of UHS Lahore and Shalamar Hospital 
Lahore. Clinically diagnosed asthmatic patients of 18-40 years 
(Kaplan et al., 2009) of either sex with the history of allergy 
(validated modified questionnaire of European Community 
Respiratory Health Survey) were recruited from the 
Department of Medicine, Shalamar Hospital Lahore. Patients 
of diabetes and autoimmune disorders were excluded. 
Complete blood count (CBC) was performed on Sysmax 1000 
X-I (Japan) and serum total IgE by ELISA technique 
(KomaBioTech Korea) according to the manufacturer’s 
instructions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After DNA extraction by standard phenol-chloroform method, 
HLA typing for DRB1*12 allele was performed by sequence-
specific primers following Olerup et al. (1992). Optimization 
of PCR reaction was performed with samples containing HLA-
DRB1*12 allele. Primers for HLA-DRB1*12 allele were added 
in one tube and for GAPDH gene (internal quality control) in 
the other tube (Fig 1). Data was analyzed using SPSS 20.0. 
Mean  SD was given for quantitative variables, frequencies 
and percentages for qualitative variables. Kolmogorov-
Smirnov and Shapiro-Wilk test was applied to determine 
normality of data, student t-test and Mann-Whitney test was 
used to observe group mean differences. Student t-test was 
applied where data was normally distributed and Mann-
Whitney test where data was not normally distributed. A p-
value of ≤ 0.05 was considered as statistically significant. 
 

RESULTS 
 
Among 50 bronchial asthma patients there were 17 (34%) 
males and 33 (66%) females while 30 healthy controls 
comprised of 16 (53%) males and 14 (47%) females. Mean ± 
SD of age of the patients was high (28.4 ± 10.5 years) as 
compared to controls (26.3 ± 3.0 years) (Fig 2). Family history 
of asthma was present in 23 (46%) of asthma patients (Fig. 3) 
while none of the healthy controls had family history of 
asthma. Among 50 asthmatic patients, 21 (42%) had HLA-
DRB1*12 allele while out of 30 controls, 6 (20%) had HLA-
DRB1*12 allele. On comparison the difference between two 
groups was statistically significant (p=0.044). Mean ± SD of 
total serum IgE concentration was high in bronchial asthma 
patients (861.6 ± 559.2 IU/ml) compared to controls (204.7 ± 
237 IU/ml). On comparison the difference was statistically 
significant (p=0.000) (Table 2). Total serum IgE concentration 
of HLA-DRB1*12 positive patients was high (951 ± 607.9 
IU/ml) compared to patients who were negative for his allele 
(768 ± 518.4 IU/ml). On comparison the difference between 
two groups was not statistically significant. Mean ± SD of total 
leukocyte count (TLC), eosinophil percentage and eosinophil 
absolute count of asthma patients was high compared to 
control.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Ladder: DNA size marker (50-800 base pairs), PC: Positive control (sample known for HLA-DRB1*12) 
1-6: Samples numbers, a: Internal control (GAPDH), 

b: HLA-DRB1*12, :Allele of interest (HLA-DRB1*12),  
HLA-DRB1*12: Human leukocyte antigen-DR gene beta one allele 12, 
GAPDH: Glyceraldehyde 3-phosphate dehydrogenase 

 
 

Figure 1. Gel Electrophoresis showing Results for HLA-DRB1*12 and  
GAPDH as internal control 
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Figure 2. Age and gender distribution of studied subjects 
 
 

 
 

Figure 3. Frequency of family history of asthma in asthma 
patients 

 

On comparison the difference was statistically significant 
(p=0.014, and 0.000). The difference of Hb, percentage of 
neutrophil, lymphocyte, monocyte and basophil absolute count 
between asthma patients and healthy controls was not 
significant (Table 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISSCUSSION 
 
In this study an increased percentage (42%) of bronchial 
asthma patients had HLA-DRB1*12 allele compared to healthy 
subjects (20%). On comparison, the difference between two 
groups was statistically significant (p value 0.037). Masoud                 
et al. (2008) also reported significantly increased frequency of 
HLA-DRB1*12 in pediatric allergic asthma patients (4.5%) 
compared to controls (0%). The difference in the reported 
frequencies of two studies could be due to larger sample size 
(n = 112) of Masoud et al. (2008) compared to the current 
study (n = 50). Different studies have reported increased 
frequencies of other HLA alleles such as HLA-DRB1*07 
(17.6%) in asthmatics sensitive to citrus red mite and house 
dust mite (Cho et al., 2000), HLA-DRB1*02 (47.5%) and 
HLA-DRB5 (24%) in grass pollen-sensitive asthmatic 
(Woszczek et al., 2002), birch-sensitization association with 
HLA-DRB1*13 and mugwort sensitization with HLA-
DRB1*03 (Munthe et al., 2007). Hanchard et al. (2010) 
described positive association between HLA-DRB1*03 and 
childhood asthma. Mishra et al. (2014) reported association of 
HLA-DRB1*04 and Paediatric bronchial asthma in Asian 
Indian population (odd ratio 3.61 and 95% confidence interval 
1.75-7.43). 
 
In the above mentioned studies asthma patients were sensitive 
to specific allergens whereas in the current study bronchial 
asthma patients were selected on the history of allergy and 
frequency of only one allele was determined i.e. HLA-
DRB1*12. Genetic differences among our population, 
Americans, Europeans and Australians might also be the cause 
for this disparity. In the current study frequency of HLA-
DRB1*12 in healthy subjects was 20%, which is not in 
agreement with Mohyuddin et al. (2002) who reported its 
frequency in healthy subjects as 1.6% in six ethnic groups of 
Pakistan but they excluded Punjabi population.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Mean ± SD and comparison of laboratory parameters of asthma patients  
(n = 50) and controls (n = 30) 

 
Parameter Asthma Patients   (n = 50) Controls          (n = 30) p value 

Hb1 (g/dl)2 
Male 
Female 

 
14.8 ± 1.2 
13.3 ± 1.2 

 
16.0 ± 1.0 
12.6 ± 1.4 

 
 
0.112 
 

TLC3 × 109/L 9.3 ± 3.1 7.6 ± 1.5 0.014* 
Neutrophil %4 52.8 ± 13.6 57.3 ± 6.5 0.083 
Lymphocyte %4 30.5 ± 10.7 30.8 ± 5.7 0.904 
Monocyte %4 8.2 ± 3.6 8.6 ± 1.8 0.383 
Eosinophil %4 7.9 ± 4.7 2.8 ± 2.1 0.000* 
Eosinophil Abs.5 (× 109/L) 0.7 ± 0.4 0.2 ± 0.1 0.000* 
Basophil Abs.5 (× 109/L) 0.03 ± 0.02 0.04 ± 0.01 0.325 

1: Hemoglobin, 2: Gram per deciliter, 3: Total leukocyte count, 4: Percentage, 5: Absolute Count*:  
p value ≤0.05 was considered as statistically significant 

 
Table 2. Frequency and comparison of HLA-DRB1*121 and Mean ± SD of total serum IgE2  

concentration of asthma patients and controls 
 

Parameter Asthma Patients         (n = 50) Controls          (n = 30) p value 

HLA-DRB1*12 21 (42.0 %3) 06 (20.0 %3) 0.037* 
Mean Total IgE Conc. 4 (IU/ml)5 861.8 ± 559.2 204.7 ± 237 0.000* 

1: Human leukocyte antigen-DR gene beta one allele 12, 2: Immunoglobulin E 
3: Percentage, 4 : Concentration, 5: International Units per milliliter 
*: p value ≤0.05 was considered as statistically significant 
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The discrepancy of two studies could be due to genetic 
disparity between Punjabi populations from others as in the 
current study only Punjabi population was included. Further, 
sample size was small in the current study i.e. 30 compared to 
513 in Mohyuddin et al. (2002). Mean ± SD of total serum IgE 
concentration in asthma patients was high compared to 
controls. Increased IgE levels have been documented in a 
number of conditions e.g. atopic diseases (Stone et al., 2010), 
parasitic and non-parasitic infections (Smith et al., 2009), 
inflammatory diseases, hematologic malignancies, primary 
immunodeficiency, etc (Pien et al., 2008). Total serum IgE 
concentration is also affected by genetic makeup, race and 
immune status of the person (Smith et al., 2009). Demirjian et 
al., (2012) concluded increased total serum IgE level in atopic 
asthma patients. Masoud et al. (2008) documented raised mean 
total IgE levels in positive skin prick test pediatric asthma 
patients. Similarly, Mishra et al. (2014) reported significantly 
increased total serum IgE in pediatric bronchial asthma. The 
current study confirms the findings of the above mentioned 
studies. In the current study, although mean ± SD of total 
serum IgE concentration in HLA-DRB1*12 positive was high 
compared to patients who were negative for this allele but on 
comparison it was not significantly different. Odd ratio was 
1.02 with 95% confidence interval of 0.37 – 2.82 which means 
that HLA-DRB1*12 allele was not a risk factor for high total 
IgE concentration in these patients. This finding is in 
agreement with Masoud  et al. (2008) who also documented 
non-significant difference of total serum IgE concentration in 
bronchial asthma patients who were positive or negative for 
HLA-DRB1*12 allele. If allergen-specific IgE, skin prick test 
or provocation test was performed and other alleles of HLA-
DRB1 region were studied, there could have been association 
of HLA-DRB1allele(s) with high total IgE levels.  

 
TLC, eosinophil percentage and eosinophil absolute count of 
asthma patients was high compared to controls and on 
comparison the difference was statistically significant 
(p=0.014, and 0.000). Gupta et al. (1975) reported statistically 
significant difference of TLC and eosinophil count between 
asthma patients and controls (p= 0.005). Luksza et al. (1982) 
also documented statistically significant difference of 
eosinophil count between acute and chronic asthma patients 
(p=0.001) Mehta et al. (2008) concluded elevated percentage 
of eosinophils in the blood and sputum of asthma patients 
(p=0.001) Demirjian et al. (2012) concluded non-significant 
difference of eosinophil percentages between atopic patients 
(diagnosed by skin prick test) and asthma patients, whereas in 
the current study only bronchial asthma patients with history of 
allergy were compared with the healthy controls. Probably the 
discrepancy could be due to difference in the selection of study 
subjects.  
 
Conclusion  
 
An increased frequency of HLA-DRB1*12 allele was detected 
in asthma patients but this allele did not confer susceptibility to 
raised total serum IgE levels. 
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