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bronchial asthma: a mini-systematic
review of randomised clinical trials
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Abstract
Bronchial asthma is a chronic disease, characterised by respiratory symptoms, reversible airflow limitation, and/or
airway hyperreactivity with symptoms causally related to
genetics, environment, viruses, and allergens. The aim of this
mini-review is to summarise the body of literature based on
studies on efficacy of immunotherapy for the treatment of
bronchial asthma in adults. A literature search of the PubMed
database was performed using subject headings and keywords
related to bronchial asthma and immunotherapy efficacy.
Forty studies were identified through this review, of which 30
were immediately considered unsuitable for inclusion. There
were 10 controlled trials, reporting on 1780 patients in total.
In these studies, asthma manifestations were generally mild
to moderate. Allergens tested included: birch pollens, house
mite dust, Dermatophagoides, grass pollens, and Parietaria
judaica. The allergen extracts were generally administered
in the form of sublingual drops and subcutaneous, local, and
depot injections. The main outcomes measured in the trials
included: asthma control, drug scores, respiratory function,
bronchial hyperresponsiveness, and quality of life. Three
birch pollen sublingual immunotherapy trials demonstrated
a significant reduction in drug scores and improved asthma
control. A second pair of trials examined the effectiveness of
Dermatophagoides sublingual immunotherapy; while one
of these trials reported significant improvement in asthma
control, the second trial failed to prove any significant reduction in either asthma control or drug score. House mite dust
sublingual immunotherapy proved to be effective in reducing
asthma exacerbations and in reducing bronchodilator and
steroid use. Grass pollen immunotherapy was carried out
using two different methods, namely subcutaneous and depot
injections, and both were effective. A single study reported
a positive effect for Parietaria judaica immunotherapy given
sublingually. In conclusion, the data in this review provide
evidence for the efficacy of immunotherapy with specific
offending allergens in adults with allergic bronchial asthma
but a larger systematic review is recommended.
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Introduction
Bronchial asthma is a chronic disease, characterised by respiratory symptoms, reversable airflow limitation and/or airway
hyperreactivity with symptoms causally related to genetics,
environment, viruses, and allergens. Bronchial asthma is a global
health problem with rising prevalence in many countries.1 House
dust mite sensitisation is present in up to 50% of patients with
asthma2 and exposure to house dust mite allergens has been
causally related to asthma severity.3
Current asthma treatment (drug and non-drug therapy) is
based on the concept of asthma control, which has been shown to
improve treatment success. This concept is based on a process of
assess, adjust, and review. Symptom control is usually associated
with reduced asthma exacerbations, better lung function, and
reduced inhaled steroid use. In the case of more severe forms of
asthma, symptom control can occasionally not be paired with a
reduced exacerbation rate. Therefore it is important to consider
both factors of asthma control, i.e. symptoms and exacerbation risk. Other concepts such as therapy based on sputum or
fractional exhaled nitric oxide (FeNO) may be used in special
cases, e.g. for patients with severe or difficult-to-treat asthma.
Allergen-based immunotherapy is the only treatment option
for allergic disease where there is evidence of a disease-modifying effect,3 and thus with a potential for sustained benefits
when therapy is terminated. The use of allergen-specific immunotherapy to treat bronchial asthma is has been the subject
of debate for several decades. Current guidelines offer no clear
or unequivocal indications, stating only that allergen-specific
immunotherapy is specific for the allergen causing the allergic
disease (rhinitis and/or asthma) and not for the disease itself.4
Nonetheless, in the majority of clinical trials, the efficacy of
allergen-specific immunotherapy has been evaluated separately
for the two disorders of rhinitis and asthma5–10 and only a few
trials have been specifically designed to evaluate the benefits of
allergen-specific immunotherapy for asthmatic patients. This is
because pure allergic asthma without concomitant allergic rhinitis
is rare and more than one third of patients with allergic rhinitis
are also diagnosed as having allergic asthma.11 Another problem
is that none of the trials evaluating asthma symptoms have been
adequately designed and reported. A sample size calculation and
a power analysis based on asthma symptoms alone have not been
used as the primary outcome in any trial.12 Moreover, there is no
formal consensus on which measurement parameter should be
used for evaluating asthma. In this regard, asthma symptoms,
rescue medications intake, combined scores, asthma-free days,
and asthma exacerbations are all equally reasonable choices;13
however, objective functional pulmonary measurements such
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as forced expiratory volume in 1 second (FEV1) have only been
carried out sporadically.14 Currently, our knowledge on the use
of immunotherapy in asthma is based mostly on old clinical trials
with subcutaneous immunotherapy, and on a few recent trials
conducted with sublingual immunotherapy, in rhinitis patients
with concomitant asthma. Regardless of these limitations, and the
possible confounding factors, there is some evidence available to
derive at least initial conclusions. The aim of this mini-review is to
summarise the body of literature based on studies of the efficacy
of immunotherapy for the treatment of bronchial asthma in adults.

first author’s last name, year of publication, total number of
participants, patient demographics, immunotherapy used,
clinical and spirometric data.

Results

Included

Eligibility

Screening

Indentification

Forty studies were identified through this review, of which 30
were immediately considered unsuitable for inclusion (review
articles, non-randomised or non-controlled trials, studies involving participants with rhinitis and/or conjunctivitis without
asthma, and studies without clinically relevant outcomes); 10
controlled trials in adults were identified.
A total of 1780 patients were included in the 10 studies reviewed
Methods
Asystematic literature search of the PubMed database was performed (Table 1), asthma manifestations were generally mild to moderate.
using subject headings and keywords related to bronchial asthma Five types of allergens had been tested (birch pollens in 3 (n=141),
and immunotherapy efficacy. The studies included in the review house mite dust in 2 (n=919), Dermatophagoides in 2 (n=506), grass
were randomised-controlled trials for adult patients with bronchial pollen in 2 (n=184) and Parietaria judaica in 1 study (n=30). The
asthma, written in English. Exclusion criteria were: case reports, sys- extracts were administered in the form of sublingual drops (SLIT)
tematic reviews, meta-analysis, studies on patients affected by other in 7 of the studies, the remaining 3 studies used subcutaneous
comorbidities, patients younger than 18 years. The references of each (SIT), local (LIT), and depot injection respectively.
The main outcome measurements in the trials included: asthma
included study were examined to make sure that additional studies
were not overlooked. Each reference was manually retrieved from control, drug scores, respiratory function, bronchial hyperresponPubMed and its abstract reviewed. No additional studies were identi- siveness and quality of life, and the measurements were also used
fied from assessing the references of the included studies (Figure 1). in different combinations. Three birch pollen sublingual immunoThe data retrieved from the included studies were as follows: therapy trials demonstrated a significant reduction in drug scores
and improved asthma control (p<0.05). A second
pair of trials examined the effectiveness of Dermatophagoides sublingual immunotherapy; while one
Records identified through
Additional records idenitifed
of these trials showed a significant improvement
database searching
through other sources
in the control of asthma symptoms (p=0.244), the
(n=40)
(n=0)
second trial failed to prove any significant reduction
in either asthma symptoms control or drug score
(p>0.05). In two studies, house mite dust sublingual
immunotherapy proved to be effective in reducing
asthma exacerbations and in reducing bronchodilator
Records after duplicates removed
and steroid use after 25 months of treatment. Grass
(n=40)
pollen immunotherapy was tried through to different two routes, namely subcutaneous and depot
injections, and both were effective (p<0.05). A single
Records screened
Records excluded
study proved the effectiveness of Parietaria judaica
(n=40)
(n=30)
immunotherapy given sublingually (p=0.04).
Non English 1
Conclusion
Wrong studies 29
Full-text articles assessed for eligibility
A large number of studies have been carried out
(n=10)
over the last decade to investigate allergen-based
immunotherapy treatment for different diseases
including bronchial asthma and allergic rhinitis.
Full-text articles
Studies included in qualitative
Several systematic literature reviews addressing
excluded, with
the use of immunotherapy in bronchial asthma
synthesis
reasons
have been conducted to get stronger conclusions
(n=10)
(n=0)
out of these studies, but these reviews are of limited use because they include studies in children
and patients with allergic rhinitis; in addition,
Studies included in quantitative
the clinical outcomes of treatments were mostly
synthesis (meta-anaylsis)
non-objective. This current review has reviewed
(n=10)
the literature in a way that allows evaluating the
benefit of immunotherapy in the treatment of adults
Figure 1 Flowchart representing the inclusion and exclusion criteria of
with bronchial asthma, and only studies that had
the studies, using preferred reporting items for systematic reviews and
clear objective clinical outcomes and were blinded
meta-analyses (PRISMA)
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control trials were reviewed. The literature search resulted in 10
controlled trials with 1780 patients and 5 different allergen-based
immunotherapies. Analysis of the clinical outcomes in those trials
has showed a promising efficacy for immunotherapy in bronchial
asthma. In conclusion, immunotherapy appears to be an effective treatment for adults with allergic bronchial asthma and this
review has clearly supported the usefulness of immunotherapy
in the treatment of adults with mild to moderate allergic bronchial asthma in concordance with GINA guidelines.25 In spite of
the large number of patients included in this systematic review,
Yes

Yes
Reduction in medication scores and seasonal
chest symptoms. Impairment of overall quality of
life. Methacholine provocation concentration during
pollen season
Symptom and drug scores were found especially
during the Parietaria pollination period

Grass pollen (depot
injection)

Parietaria judaica
(SLIT)

Yes

Yes

Symptom load and asthma control (Asthma Control
Questionnaire) and quality of life in the case of
asthma (Asthma Quality of Life Questionnaire)

Grass pollen/
Depigmented SIT

Yes

The median number of days with asthma at visit 3,
6, 7 and 13.

Birch pollen (SLIT)

Birch pollen (SLIT)

Birch pollen (SLIT)

Bronchial hyperresponsiveness and bronchodilator
use decreased significantly in both groups at 5
years, but only in the SLIT group at 3 years

Yes

Well-controlled asthma was achieved in patients
with moderate asthma but not those with mild
asthma

Yes

Yes

Use of inhaled corticosteroids and beta2-agonists
was significantly decreased after 25 months of
treatment

Improvement of mean monthly asthma control test

Yes

Risk of a moderate or severe asthma exacerbation
compared with placebo

No

Significance

Clinical and spirometric outcomes measured

Dermatophagoides Symptom score, drug consumption, peak expiratory
flow before and during the treatment period
(LIT)

Dermatophagoides
(SLIT)

House dust mite
(SLIT)

House dust mite
(SLIT)

Therapy

Table 1 Summary of controlled trials: type and route of therapy, clinical and spirometric outcomes, statistical significance
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a larger review including more libraries (such as the Cochrane
library) and hence a larger number of patients would provide
much better results. Synthetic particle immunotherapy, which is
a new method in the treatment of allergic diseases, has not been
included in this review.
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