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CLINICAL STUDY

No association between bronchial asthma and HLA-DRB1, 
-DQB1 alleles in the Slovak population
Dzurilla M1, Vrlík M2, Homolová M1, Buc, M1
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Abstract: 109 patients (62 boys/men and 47 girls/women) suffering from bronchial asthma induced by pollen 
allergens were typed for HLA-DRB1 and -DQBl alleles, respectively, by a low resolution SSP technique. Fre-
quencies of DRB1 alleles varied from 0.5 % to 16.1 %. The most frequent was HLA-DRB1*11 (16.1 %), the 
least frequent HLA-DRB1*09 (0.4 %). Occurrence rates of HLA-DQB1 alleles ranged from 2.3 % to 37.2 %, 
HLA-DQB1*03 being the most frequent (37.2 %) and DQB1*04 stood on the opposite pole (2.3 %). By compar-
ing to occurrence rates in the healthy population, no statistically signifi cant differences were disclosed (Tab. 2, 
Ref. 16). Full Text in PDF www.elis.sk.
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Bronchial asthma is a common immune-mediated disorder 
characterised by reversible airway infl ammation, mucus produc-
tion, and variable airfl ow obstruction with airways hyper-respon-
siveness (1). It runs in families and has a clear hereditary com-
ponent (2). Genome-wide screens for allergy and asthma have 
disclosed many susceptibility genes, including 2q, 5q, 6p 12q, 
and 12q (3, 4). Among them, chromosome 5q3133 is of particu-
lar interest because it contains a cluster of genes, e.g. interleukin  
IL-4, IL-13, CD14, ADRB2 (β2 adrenergic receptor, and SPINK5 
(serine peptidase inhibitor, Kazal type 5), respectively (3, 5) that 
are likely to be involved in asthma pathogenesis (4, 6).

Other potential candidate genes are in chromosome 6p21, 
which contains the extensively studied human leucocyte antigen 
(HLA) genes. HLA molecules play an important role in induc-
tion of immune response. They present immunogenic peptides to 
T lymphocytes, the key cells in the induction of the immune re-
sponse, including hypersensitivity type 1 reactions. This principal 
role enabled them to become markers of many disorders, espe-
cially those of autoimmune character (7, 8). There are also some 
reports on associations of HLA alleles with asthma; however, the 
results are inconsistent. Some studies support the association [9, 
10) while others do not (11, 12). Our own study has indicated an 
association between HLA-DRB1*13:01 and pollen allergy (13). 
These inconsistencies led us to investigation of the distribution of 

HLA-DRB1 and -DQB1 alleles, respectively, among asthmatics 
and evaluation of their possible correlation with susceptibility or 
resistance to asthma. 

Materials and methods

109 patients (62 boys/men and 47 girls/women) suffering from 
bronchial asthma induced by grass pollen allergens were investi-
gated. The age of patients varied from six to 55 years at the time 
of investigation, the mean was 21.9 years. The diagnosis of the 
bronchial asthma was based on anamnesis, clinical inves tigation 
by the WHO GINA (The Global Initiative for Asthma) criteria, 
skin prick tests (allergens tested were in a standardised mixture; 
Alyostal, Stallergenes, France) and by specifi c IgE antibodies in-
vestigation (HYCOR HYTEC 288 system). The control group 
for DRB1 typing comprised 130 and that for DQB1 typing 143 un-
related healthy individuals from Bratislava and its neighbourhood 
(14); controls were not selected to match the cases, they were just 
randomly selected. However, from the point of the genetic back-
ground, both the investigated and control groups are homogenous, 
they belong to Slovak population. 

HLA typing was performed by a low-resolution PCR-SSP 
method using the GenoVision primer sets (Olerlup SSP™ AB 
Sweden) as reported previously (14). Briefl y, DNA was extracted 
from whole blood using a modifi ed salting out procedure. Genomic 
DNA was amplifi ed by PCR with sequence-specifi c primers. PCR-
amplifi cation was performed as recommended by the manufacturer. 
The polymerase chain reaction (PCR) amplifi cations were carried 
out in a C1000 Thermal Cycler (BIO-RAD), the PCR products 
were separated on 1.5 % agarose gel stained with ethidium bro-
mide for 20 minutes at 10 V/cm and the gel was UV-photographed. 
Odds ratios (OR) were calculated according to Woolf’s formula 
and the p-values defi ned by Fisher’s exact test.
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Results and discussion

Thirteen DRB1 alleles were typed. Their frequencies varied 
from 0.5 % to 16.1 %. The most frequent was HLA-DRB1*11 
and on the opposite spectrum stood HLA-DRB1*09. When com-
pared to occurrence rates in the healthy population, we found no 
statistically signifi cant differences (Tab. 1). A similar situation was 
observed with HLA-DQB1 alleles. Five alleles were determined 
and their frequencies varied from 2.3 % to 37.2 %. The highest 
occurrence rate showed HLA-DQB1*03 and DQB1*04 was the 
least frequent (Tab. 2). 

Unlike a single-gene disease, most diseases, including bron-
chial asthma, are multi-genetic in nature (6, 15). Because of un-
equivocal role of HLA molecules in induction and regulation 
of the immune response, one approach how to contribute to the 
comprehension of the disease development has been to look for 
associations between HLA alleles and diseases. There are many 
reports on associations of HLA alleles with asthma, which include 
various DRB1 and DQB1 alleles (9); out of them, the association 
between childhood asthma and DRB1*03 seems to be the most 
relevant (9, 16). However, some studies report no associations 
(11, 12). Our previous study indicated an association between 
HLA-DRB1*1301 and pollen allergy (13), which was, however, 
not confi rmed in the present study. The contradictory results of 
our previous and present studies result probably from the small 
cohort investigated previously – the patients group represented 30 
patients only; moreover, out of them, eight patients suffered from 
asthma bronchiale, others suffered from allergic rhinoconjuctivitis. 
No association between asthma bronchiale and the investigated 
HLA alleles in the present study can also result from relatively 

non-homogenous cohort of patients, as the age of patients varied 
from six to 55 at the time of diagnosis establishment.

Discrepancies reported by various investigators can be ex-
plained by the fact that unknown number of genes infl uence asth-
ma bronchiale, with each gene depending on unknown number 
of alleles or haplotypes. In addition, different genes may affect 
different populations having different genetic backgrounds or en-
vironmental exposures. 

Although we have investigated more than 100 patients, we 
still consider the results as preliminary. We intend to investigate 
a larger group of patients and to look for an association with cy-
tokine gene polymorphisms. 
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DRB1 AB Controls
n- % n- % p OR 95% CI

*01 20 9.2 19 7.3 0.5042 1.2810 0.665 – 2.468
*03 26 11.9 25 9.6 0.4584 1.2730 0.712 – 2.276
*04 22 10.1 29 11.2 0.8785 1.0550 0.577 – 1.930
*07 29 13.3 37 14.2 0.7916 0.9248 0.548 – 1.561
*08 12 5.5 12 4.6 0.6793 1.2040 0.530 – 2.737
*09 1 0.5 1 0.4 1.0000 1.1940 0.074 – 19.21
*10 2 0,9 6 2.3 0.3002 0.3920 0.078 – 1.963
*11 35 16.1 53 20.4 0.2379 0.7470 0.466 – 1.196
*12 3 1.4 4 1.5 1.0000 0.8930 0.198 – 4.035
*13 23 10.6 21 8.1 0.4274 1.3420 0.721 – 2.498
*14 8 3.7 7 2.7 0.6043 1.3770 0.491 – 3.861
*15 27 12.4 32 12.3 1.0000 1.0070 0.583 – 1.741
*16 10 4.6 14 5.4 0.8341 0.8448 0.368 – 1.942
AB – bronchial asthma , CI – confi dence interval, OR – odds ratio, n – number

Tab. 1. Frequencies of DRB1 alleles in bronchial asthma patients and healthy population.

DQB1 AB Controls
n- % n- % p OR 95% CI

*02 47 21.6 60 21.0 0.9126 1.0350 0.673 – 1.592
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*05 43 19.7 56 19.6 1.0000 1.0090 0.648 – 1.572
*06 42 19.3 59 20.6 0.7371 0.9181 0.590 – 1.429
AB – bronchial asthma , CI – confi dence interval, OR – odds ratio, n – number

Tab. 2. Frequencies of DQB1 alleles in bronchial asthma patients and healthy population.
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