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ABSTRACT 
 
Background:  Asthma is a chronic inflammatory disease characterized by increased infiltration of various 
inflammatory cells into airway. Several previous studies showed specific immunotherapy improved clinical features of 
asthma due to aeroallergens. Objective: To describe the efficacy of house dust immunotherapy in childhood asthma 
with house dust allergy. Methods: The asthmatic patients were collected from January to December 2003, from medical 
records of Allergy Clinic Outpatient's Department, Dr Soetomo Hospital, Surabaya. The allergy skin testing was done 
to all patients. Patients who suffered from asthma with or without other symptoms (Allergic rhinitis, atopic dermatitis, 
urticaria) positive house dust allergy were enrolled in this study. Patients with food allergy were controlled with 
elimination diet, and immunotherapy with house dust extract was given to all patients. The symptoms at the first visit 
and late 3 months of 1 year immunotherapy were recorded. Data were analyzed descriptively.  Results: There were 213 
patients came to Allergy outpatient clinic during 2003, 90 (42%) suffered from asthma, 41 (46%) of them received 
immunotherapy, 41 (46%) did not receive immunotherapy, and 5 (24%) discontinued immunotherapy. Twenty seven 
(66%) of those received immunotherapy showed no symptom of asthma and other allergy manifestation after one year 
of treatment, 10 (24%) showed no asthma attack, but other symptoms still occurred infrequently, 4 (10%) showed 
asthma attack and other symptoms. Conclusion: Immunotherapy results in clinical improvement among 90% of 
asthmatic children with house dust allergy, and should be suggested in the management of childhood asthma with house 
dust allergy. It seems that immunotherapy also results in the decrease of other symptoms related with allergy. 
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INTRODUCTION 
 
Bronchial asthma is an atopic disease with high 
prevalence and increase from 4% to 7-10% during last 
10-15 years (Abba, 2003; Bradding, 1995). 
Immunotherapy is an immunization process of several 
amount of allergen extract given gradually to a patient 
to increase personal tolerance while contact with natural 
allergen. Clinical applications specific allergen 
immunotherapy is based on the role of T cell in immune 
response initiation and regulation that occur during 
allergen exposure. Specific allergen immunotherapy 
caused Th2 to Th1 switching, decrease of inflammatory 
cells to mucosal recruitment, decrease of basophile 
reactivity, increase of IL-10 production by T regulator, 
increase "blocking antibody" production, etc. These 
roles allow the immunotherapy to give long-term 
prevention at least for 3-5 years after the 
immunotherapy stopped (Hubbert, 1999; Freeman, 
1994; Frew, 2003). The purpose of this paper is to 
describe efficacy of house dust immunotherapy in 
asthmatic children with house dust allergy. 
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METHODS 
 
Study design  
 
The study design was descriptive study in Pediatric 
Allergy and Immunology Outpatient Clinic of Dr. 
Soetomo Hospital Surabaya from January to December 
2003. Patients with bronchial asthma with or without 
other symptoms, such as rhinitis, cough, bronchitis, 
dermatitis, urticaria, etc., and positive scratch test of 
house dust allergy were enrolled in this study. The food 
is controlled and the immunotherapy is suggested for 
these patients. The symptoms in the late 3 months 
during a year of immunotherapy were recorded.  
 
Protocol 
 
Every child with positive house dust allergy and had 
asthma with or without other symptoms such rhinitis, 
cough, atopic dermatitis, urticaria, bronchitis, etc., was 
included in this study. The immunotherapy group 
received subcutaneous house dust immunotherapy once 
a week with standard protocol for immunotherapy in 
Allergy and Immunology Division. The non-
immunotherapy group was the patient whose the parents 
refused or discontinued the immunotherapy procedure. 
The patients were followed for a year and the last 3 
months symptoms were recorded. The chi-square tests 
were performed in this study to compare the effect of 



Clinical Outcome of Asthma with House Dust Immunotherapy 

Folia Medica Indonesiana                                                                           Vol. 41 No. 3 July – September 2005 218

immunotherapy for bronchial asthma and other 
symptoms. The p value less than 0.01 were considered 
significant. 
 
 
RESULTS 
 
Ninety children diagnosed as bronchial asthma with 
positive house dust were allergy enrolled in this study. 
Finally, 41 children received complete immunotherapy 
for a year and 49 children did not receive or discontinue 
immunotherapy. In immunotherapy group, 27 (65.9%) 
children presented no asthma attack and no other 

symptoms; 10 (24.3%) children without asthma attack 
but other symptoms still present; 4 (9.8%) children with 
persistent asthma attack and other symptoms. In non 
immunotherapy group, there were 6 (12.2%) children 
showing no asthma attack and no other symptoms; 5 
(10.2%) children showed no bronchial asthma but other 
symptoms still persist; and 28 (77.6%) children with 
persistent asthma attack and other symptoms. The chi-
square tests results showed significant differences 
between immunotherapy group and non-immunotherapy 
group in the presence of bronchial asthma and other 
symptoms. The p value was less than 0.01 
 

 
 
 

Table 1.  Proportion of bronchial asthma and other symptoms in both immunotherapy and non-immunotherapy group 
 
 

 Asthma (+) 
Other symptom (+) 

Asthma (-) 
Other symptom (+) 

Asthma (-) 
Other symptom (-) 

Total 

Immunotherapy 4 (9.8%) 10 (24.3%) 27 (65.9%) 41 (100%) 
Non-immunotherapy 38 (77.6%) 5 (10.2%) 6 (12.2%) 49 (100%) 
 42 (46.7%) 15 (16.7%) 33 (36.7%) 90 (100%) 

 
 
 

Table 2. Chi-square tests 
 
 

 Value df Asymp. Sig. (2 sided) 

Pearson Chi-Square 
Likelihood ratio 
Linear-by-linear association 
N of Valid Cases 

42.176a 

42.248 
39.516 

90 

2 
2 
1 

.000 

.000 

.000 

                              a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.83 
 

 
 
 

Table 3. Proportion of bronchial asthma in immunotherapy and non-immunotherapy group (2x2 table) 
 
 

 Asthma (+) Asthma (-) Total 
Immunotherapy  4 (9.8%) 37 (90.2%) 41 (100%) 
Non-immunotherapy 38 (77.6%) 11 (22.4%) 49 (100%) 
Total 42 (46.7%) 48 (53.3%) 90 (100%) 
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Table 4. Chi-square tests 
 

 Value df Asymp- Sig. 
(2-sided) 

Exact Sig. 
 (2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-Square 
Continuity correctiona 
Likelihood ration 
Fisher’s exact test 
Linear-by-linear association 
N of valid cases 

41.222b 
38.543 
45.963 

 
40.764 

90 

1 
1 
1 
 

1 

.000 

.000 

.000 
 

.000 

 
 
 

.000 

 
 
 

.000 

               a. Computed only for a 2x2 table 
               b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 19.13 
 
 
Table 3 and 4 showed significant clinical improvement in bronchial asthma (other symptoms variable were hidden), the 
p value with chi-square test was less than 0.001 
 

 
Table 5. Chi-square test 

 
 Value df Asymp. Sig. 

(2-sided) 
Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-square 
Continuity correctiona 
Likelihood ratio 
Fisher’s exact test 
Linear-by-linear association 
N of valid cases 

27.625b 
25.365 
29.210 

 
27.318 

90 

1 
1 
1 
 

1 

.000 

.000 

.000 
 

.000 
 

 
 
 

.000 
 

 
 
 

.000 

             a. Computed only for a 2x2 table 
             b. 0 cells (.0/%) have expected count less than 5. The minimum expected count is 15.04 
 
 
Table 1 and 5 showed significant clinical improvement 
in other symptoms alone. It seems that immunotherapy 
also results in decreased of other symptoms related with 
allergy. The chi-square tests showed p value was less 
than 0.001 
 
 
DISCUSSION 
 
Bronchial asthma is characterized by variable change in 
respiratory mucosal cells, mucous blocking, basal 
membrane thickening, angiogenesis, inflammatory cells 
infiltration, smooth muscle cells hypertrophy and 
hyperplasia, etc. Inflammation process is characterized 
by inflammatory cells infiltration such eosinophil, mast 
cells, CD4+T cells. Neutrophil infiltration occurs during 
asthma exacerbation and in the late response after 
allergen exposure (Bousquet, 1998; Erb, 1998; Kline, 
1998). 
 
The last analysis house dust immunotherapy in 15 
asthmatic cases conclude cumulative data support 
immunotherapy efficacy. Immunotherapy is effective in 
8 studies, equivalent in 2 studies, and ineffective in 5 

studies. Patients with mild to moderate asthma showed 
more benefit than severe asthma (Malling, 1998). This 
study recorded that 65.9% patients received 
immunotherapy showed both bronchial asthma and 
other symptoms improvement against only 9.8% 
patients showed immunotherapy failure. The other 
symptoms persist in 24.4% patients might be caused by 
other allergy, such as food allergy. However, the asthma 
attack was negative. This study supports previous 
studies that specific immunotherapy is effective to 
decrease allergic symptoms. 
 
In 1999 Abramson et.al metaanalyzed 62 studies in 
immunotherapy in asthma and allergic rhinitis, and 
concluded that specific allergen immunotherapy 
decreased asthma symptoms and the need of 
medicamentous therapy significantly. Immunotherapy 
decreases bronchial reactivity after specific and non-
specific allergen exposure. Allergen promotion, irritant 
matters, cold weather, and physical activity related 
symptoms decrease after immunotherapy (Pajno, 2000). 
The asthmatic patients without immunotherapy showed 
clinical improvement only in 12.2% cases against 
77.6% cases with persistent asthma and other 
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symptoms. It can be suggested that in 12.2% cases food 
allergy may play role, the food control is effective. 
 
Immunotherapy clinical efficacy related with the 
decrease of IgE level after increase at initiation phase, 
increase of specific IgG1 and IgG4, decrease of mast 
cells amount and activity in the target tissues, T cell 
anergy process, increase of Th1 and decrease of Th2 
cells, and the decrease of basophile amount and activity. 
Change of IgE, IgG, and T cell cytokine profile 
occurred several times after immunotherapy began. It 
still could not explain clearly the tolerant 
patophysiology in the beginning of immunotherapy 
(Bousquet, 1998; Ebner, 1997; Committee, 1986). 
 
In this study all of these patients suffered from both 
asthma and other allergic symptoms. Other symptoms 
disappeared together with asthma attack after 
immunotherapy. Immunotherapy showed high efficacy 
to IgE-mediated diseases include asthma and decrease 
symptoms after allergen exposure and mediator on 
target organ concentration in allergic related diseases. 
Immunotherapy decrease mast cells number in asthma 
nasal epithelial cells. Immunotherapy inhibits late phase 
response and decrease IgE level for several years. It 
related to the increase of specific IgG and change of T 
cells response after allergen exposure. Immunotherapy 
caused late phase nasal response and increase mRNA 
IFN-g expression that may cause increase of IL-12 level 
(potent inducer for T cells to Th1 differentiation). 
Dermatologic late phase response inhibition is 
connected to the increase of IL-12 mRNA-positive cells. 
Prevention effect of specific immunotherapy is related 
to its potential to influence allergic disease based 
patophysiology, such prevent allergic rhinitis 
exacerbation to become asthma and new sensitivity 
formation (Horak, 1985). 
 
Desensitization process inhibits inflammatory mediators 
release and is connected to receptors amount on the 
cells surface down-regulation process, include IgE 
receptor in mast cells and basophile (Lewith, 2002). 
Correlation between asthma and allergy rhinitis has 
been widely published by World Health Organization 
lately. Surveillance of 7000 allergic patients in Europe 
showed 80% patients with both specific symptoms of 
asthma and nasal, and 40% from allergic rhinitis 
showed asthma specific symptoms. This study did not 
count correlation between allergic rhinitis and bronchial 
asthma, but other allergic symptoms include allergic 
rhinitis improved together with asthma attack. 
 
Immunotherapy has recommended by World Health 
Organization, indicate especially for subject that 
showed antibody and specific IgE to relevant allergen. 
Immunotherapy inducted tolerant to allergen by immune 

cells response such increase of CD8+ cells and Th1 
response (IFN-g production). Immunotherapy also 
enhanced responsive cells to IFN-g amount: 
mononuclear phagocyte cells, B cells, and natural killer 
cells (Johnsone, 1968). 
 
Allergic rhinitis is a major risk factor of asthma 
development later. More than 20% from all of allergic 
rhinitis patients develop asthma later and allergic 
rhinitis findings often occur before asthma attack. Some 
of allergic rhinitis patients showed increase of bronchial 
hyperresposiveness (BHR) during and after the pollen 
season. BHR and atopic factor may be the significant 
factor that influence increase asthma prevalence in the 
last decade. In allergic patients, the inflammatory 
process continue constantly even the symptoms do not 
occur. Jacobsen said that sensitivity to allergy usually 
increases by age and the children with monosensitivity 
tend to become polysensitized by time (Horak, 1985; 
Zeiger, 2003). Subjects suffered from allergic rhinitis 
without asthma also showed bronchial hyperreactivity 
and eosinophilia more than normal subjects. Forty to 
50% patients with allergic rhinitis also suffered from 
asthma and 70-78% subjects with asthma also suffered 
from allergic rhinitis (Zeiger, 2003; Johnsone, 1968, 
Gavett, 2003; Moller, 2002).  
 
Immunomodulatory effects of specific immunotherapy 
to change natural history of the allergic diseases and 
prevent allergic rhinitis to asthma development were 
investigated in multicenter studies in Europe. 
Preliminary study showed allergen vaccine could 
decrease allergic rhinitis symptoms, decrease new 
sensitivity development and asthma more than control 
group that received drugs only (Zeiger, 2003). Study 
from Bauer showed only small amount of patients with 
allergic rhinitis suffered from BHR increase when 
treated with specific immunotherapy. Long-term study 
from Johnsone and Dutton showed amount reduction of 
asthmatic children. These findings showed potential 
prophylaxis effect of specific immunotherapy (Harsono, 
2004). This study conclude only small amount (9.8%) of 
asthmatic patients still suffered from asthma attack and 
other symptoms. This study needs more times to 
evaluate long-term prevention effect of immunotherapy.         
 
 
CONCLUSION 
 
Immunotherapy results in clinical improvement in 90% 
of asthmatic children with house dust allergy, and 
should be suggested in the management of childhood 
asthma with house dust allergy. It seems that 
immunotherapy also results in the decrease of other 
symptoms related with allergy. 
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