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Allergen-specific immunotherapy in pediatric  
allergic asthma
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Allergen-specific immunotherapy (AIT) is the only curative way that can change the immunologic response to allergens and 
thus can modify the natural progression of allergic diseases. There are some important criteria which contributes significantly on 
efficacy of AIT, such as the allergen extract used for treatment, the dose and protocol, patient selection in addition to the severity 
and control of asthma. The initiation of AIT in allergic asthma should be considered in intermittent, mild and moderate cases 
which coexisting with other allergic diseases such as allergic rhinitis, and in case of unacceptable adverse effects of medications. 
Two important impact of AIT; steroid sparing effect and preventing from progression to asthma should be taken into account 
in pediatric asthma when making a decision on starting of AIT. Uncontrolled asthma remains a significant risk factor for adverse 
events and asthma should be controlled both before and during administration of AIT. The evidence concerning the efficacy of 
subcutaneous (SCIT) and sublingual immunotherapy (SLIT) for treatment of pediatric asthma suggested that SCIT decreases asthma 
symptoms and medication scores, whereas SLIT can ameliorate asthma symptoms. Although the effectiveness of SCIT has been 
shown for both seasonal and perennial allergens, the data for SLIT is less convincing for perennial allergies in pediatric asthma.
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INTRODUCTION

Asthma, is one of the most common chronic inflammatory 
disorder in children. Chronic inflammation is associated with 
airway hyper-responsiveness that induce recurrent episodes 
of wheezing, cough and chest tightness together with 

variable airflow obstruction. In the course of time, such airflow 
obstruction may become irreversible due to remodelling.  
Children have smaller airways than adults, which makes asthma 
especially serious for them. Left untreated, asthmatic children 
often have less endurance than other children, or avoid physical 
activities to prevent coughing or wheezing. Among children 
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and adolescents aged 5 –17 years, asthma is responsible for a loss 
of 10 million school days annually [1].

It has been shown that there is no single asthma phenotype or 
definition of asthma from infancy to adulthood. Atopy is present 
in about 75% of all children with asthma [2, 3]. Asthmatic children 
are commonly sensitized to indoor allergens, for example, house 
dust mite, cockroach, and furred pets. 

All of the current natural history studies have shown that the 
presence of atopy and other allergic diseases are significant risk 
factors for persistent asthma. In the Berlin Multicentre Allergy 
Study, persistent sensitization to foods and perrenial inhalant 
allergens (i.e., dust mite, cat dander) were found as significant risk 
factors for asthma and bronchial hyperreactivity (BHR) at age 7 
years [4]. Observational studies of asthma that have extended to 
adulthood also have found allergy to be a risk factor for persistent 
asthma [5].

Although some patients with allergy do experience a relative 
alleviation in symptoms with age, after eight years more than 
85% were still symptomatic and 98% continuously had objective 
signs of allergic sensitization [6]. Atopic asthma in childhood 
with the tendency to persist into adult life is an important issue 
in pediatrics. Current asthma pharmacotherapies can effectively 
control symptoms and the on-going inflammatory process; 
however, they do not affect the underlying immune response. In 
most of the cases, when the drug treatment is ceased, relapses 
can arise and the disease may deteriorate. 

Allergen-specific immunotherapy (AIT) is the only etiology-
based therapy which has the power to modify natural evolution 
of the allergic disease as demonstrated by prevention of both 
the onset of new allergic sensitizations and disease progression. 
The ef ficacy of both subcutaneous (SCIT) and sublingual 
immunotherapy (SLIT) has been verified for both perennial and 
seasonal allergic respiratory disease by systematic reviews and 
meta-analyses [7-10]. Because of its disease-modifying effects, AIT 
is the only real treatment way in allergic asthma [10].  

The significance of immunotherapy in asthma based not 
only on its capacity to alter ongoing disease course but also on 
its ability to prevent progression of allergic disease. The latter 
involves hindered exacerbation of symptoms, preventing the 
development of asthma in children with allergic rhinitis and, also 
preventing development of new allergies [10]. Consequently, 
spending time, effort, and money on immunotherapy constitutes 
an investment that will give advantages from better prognosis 
and a mitigated burden of disease. 

The objective of the current review was to summarize the 
efficacy and safety of allergen immunotherapy in pediatric 
asthma on guidance of the recent literature.

EFFICACY

Effectiveness of AIT has been evaluated primarily in patients 
with allergic rhinitis in most studies, and the parameters related 
to asthma were assessed as secondary outcome. In recent years, 
there are some published studies which evaluate the effect of AIT 
specifically in asthma alone [11-14].

SUBCUTANEOUS IMMUNOTHERAPY AND 
PEDIATRIC ASTHMA

The study of Pifferi et al. [11] included 15 children aged 6–14 
years with asthma due to house dust mite (HDM); SCIT was 
administrated for 3 years. They found significant decrease 
in asthma exacerbations and marked reduction in asthma 
symptoms and medication. The AIT group also showed a 
significant decrease in nonspecific BHR, although the same 
improvement was not observed in pulmonary functions (PFT). 

Roberts et al. [12] enrolled 35 grass pollen allergic-asthmatic 
patients aged 3–16 years over 2 pollen season. They observed 
significant improvements in asthma symptom and medication 
scores as well as in cutaneous, conjunctival and bronchial 
reactivity to allergens; but, there was not found a significant 
difference in exhaled nitric oxide levels between active and 
placebo groups.

In another study, 15 mite-sensitive asthmatic children were 
treated with SCIT; the results were remarkable decrease in asthma 
symptom and medication scores in addition to improvement in 
allergen specific bronchial and skin reactivity [13].

Cantani et al. [14] administered SCIT with pollen or HDM to 300 
asthmatic children for 3 years. They found that children receiving 
SCIT had significantly greater reductions in asthma symptoms 
and drug usage; moreover, the number of asthma attacks and 
the quality of life were significantly improved in the study group (p 
= 0.0001).

The study of Tabar et al. [15] investigating the efficacy of 
SCIT for 1 year with Alternaria alternata in 14 asthmatic children, 
demonstrated significant improvements in symptom and 
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medication scores related with asthma and remarkable increases 
in peak expiratory flows.

Similarly, in the study of Kuna et al. [16], SCIT with Alternaria 
alternata administered to 30 children for 3 years. Although there 
was no significant change in year 1, the combined symptom 
medication score decreased in years 2 and 3 of the study (by 
38.7% and 63.5%, respectively; p < 0.001 for each) and quality of 
life increased significantly.

Tsai et al. [17] treated 20 asthmatic children due to mites (aged 
5–14 years) with SCIT; they reported AIT effectively reduced 
medication need and symptoms in children with allergic asthma; 
but, although the improvement in peak flow rate failed to reach 
statistical significance, a trend towards better performance was 
observed in the AIT group.

The double-blind placebo-controlled studies with SCIT in 
asthmatic children were summarized in Table 1. 

In a recent Cochrane Database systematic review of SCIT, 88 
studies on 3,459 subjects with asthma were evaluated; 16 out of 
88 included studies included only in children below 18 years of 
age [18]. The results of this review were favorable toward SCIT in 
asthma; although both mite and pollen immunotherapy were 
found more effective on symptom scores, better outcomes 
were observed with pollen immunotherapy rather than mite 
immunotherapy. Reduction in medication use and diminished 
BHR were also reported with SCIT as part of this review. 

Childhood is a critic period for rapid growth and development, 
and many pediatricians and specialists have sometimes 
difficulties about side-effects of long-term therapy with inhaled 
steroids or restricted use of long-acting beta agonists in children. 
The steroid sparing effect of AIT gives an important advantage 
in the management of childhood allergic asthma. For example, 
Zielen et al. [19] showed this steroid-sparing effect of SCIT in 
65 HDM allergic children aged 6–17 years; the study group 
comprised of 2 arms; they are received subcutaneous allergoid 
immunotherapy plus fluticasone propionate (FP) or FP therapy 
alone for 2 years. After 2 years of treatment, the mean daily FP 
dose decreased from 330.3 μg to 151.5 μg in the immunotherapy 
group while there was no significant reduction in the control 
group.

SUBLINGUAL IMMUNOTHERAPY AND  
PEDIATRIC ASTHMA

In 2009, World Allergy Organization Position Paper on 
Sublingual Immunotherapy stated that SLIT is effective in the 
treatment of allergic rhinitis and asthma in children [20]. Most of 
the studies investigating the efficacy of SLIT comes from patients 
with rhinitis [21-23]. There are some meta-analyses which have 
evaluated the efficacy of SLIT in children with rhinitis and/or 

Table 1. Double-blind placebo-controlled SCIT studies carried out in children with asthma

Source Age (yr)
No. of patients Allergen

 extract
Asthma

symptoms
Asthma

medication use PFTs Additional findings
Active Placebo

Pifferi et al. (2002) [11] 6–14 15 10 HDM SD SD NS ↓Asthma exacerbations,  
 ↓nonspecific BHR

Roberts et al. (2006) [12] 3–16 18 17 Grass SD SD NS ↓SPT reactivity, ↓BHR

Ibero et al. (2006) [13] 8–16 15 13 HDM SD SD NA ↓SPT reactivity, ↓specific
    BHR

Tabar et al. (2008) [15] Mean, 14 13 10 Alternaria SD SD SI ↓Asthma severity, ↑VAS

Tsai et al. (2010)* [17]
 (moderate-severe asthmatics)

5–14 20 20 HDM SD SD NS ↓Emergency room visits
    and hospitalization 

Zielen et al. (2010)* [19]
 (mild-moderate asthmatics)

6–17 33 32 HDM - - SI ↓Corticosteroid
   controller therapy
 ↓İnhaled steroid dose steps 

Kuna et al. (2011) [16] 5–18 30 20 Alternaria SD SD NA ↑VAS 

SCIT, subcutaneous immunotherapy; PFT, pulmonary function; HDM, house dust mite; SD, significantly decreased; NS, not significant; BHR, bronchial 
hyperreactivity; SPT, skin prick test; SI, significantly increased; VAS, visual analog scale; NA, not available.
*Studies included children with asthma alone (without allergic rhinitis/rhinoconjunctivitis).
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asthma. One of the these meta-analyses carried out by Penagos 
et al. [24] evaluated 9 studies including 441 children; 232 and 209 
of whom received SLIT and placebo, respectively. The results 
were significant decrease in asthma symptom scores and use of 
rescue medication.

Olaguibel et al. [25] performed a meta-analysis that assessed 
the efficacy of SLIT in children. Seven double-blind placebo-
controlled trials, enrolling 256 children (129 treatment and 127 
placebo recipients), were analyzed. Reductions in asthma (p 
= 0.01) and drug dosage (p = 0.06) scores reached statistical 
significance with the random effect model; neither severe nor 
systemic reactions were observed in studies included in meta-
analyses. 

The meta-analyses evaluating the efficacy of SLIT in asthmatic 
children were summarized in Table 2 [9, 24-29].

In 2013 Update of World Allergy Organization Position paper 
[27], it was declared that grass or HDM SLIT can be used for 
allergic rhinitis in children with asthma, and HDM SLIT is effective 
in children with asthma and allergic rhinitis. 

Larenas-Linnemann et al. [28] reviewed 28 clinic trials of SLIT in 
children published between 2009–2012. In 5 trials the principal 
disease was allergic asthma, caused by HDM (n = 3), grass (n = 1), 
or tree pollen (n = 1), with this latter being a safety study [30-34]. 
Most data from asthma outcomes with pollen SLIT came from 
studies where seasonal allergic rhinitis was the leading disease 
and thus are studies not adequately designed or powered to 
detect changes in asthma symptoms or medication. The only 

grass pollen SLIT study in pediatric asthma reports encouraging 
data: asthma clinical parameters improved after 2 years of 
precoseasonal treatment comparing the active with the placebo 
group, reaching statistical significance even though the study 
was underpowered [30].

Mold allergy was addressed in one randomized controlled 
studies of  Alternaria SLIT in respiratory allergy. After 3 years, 
symptom scores and inhaled corticosteroid use reduced, 
although total medication scores did not show any difference 
between the active and control groups [35]. The overall balance 
of the efficacy of SLIT with HDM as part of the integral treatment 
in pediatric asthma as studied in these trials is positive, but 
because the trials are small scientific quality is not optimal. Grass 
SLIT can be used for allergic rhinitis in children with asthma, 
but should never be used as monotherapy in children with 
active asthmatic symptoms. There is not enough evidence to 
recommend Alternaria SLIT in children. For seasonal asthma there 
is moderate evidence of a decrease in exhaled nitric oxide, but 
the quality of evidence for decrease in drug usage remains poor 
and the efficacy of grass pollen SLIT on asthma symptoms, PFT 
results, and nonspecific BHR is misty. 

A recent meta-analyses assessed the efficacy and safety of 
dust mite SLIT in asthmatic children; 11 studies include a total of 
454 children, 230 patients underwent SLIT treatment, and 224 
were treated with placebo/pharmacotherapy for 4 months to 3 
years [29]. It was found that the reduction in asthma symptoms 
and increase in sIgG4 levels were significantly greater in children 

Table 2. Meta-analyses of SLIT in pediatric asthma

Source Study No. of 
patients Allergen extract Result

Olaguíbel et al. (2005) [25] 7 256 Perennial, seasonal ↓Asthma symptoms and medication use

Calamita et al. (2006) [26] 25* 1,706 Perennial, seasonal Favorable for asthma symptoms and medication use
 but without statistical significance

Penagos et al. (2008) [24] 9 441 Perennial, seasonal ↓Asthma symptoms, ↓use of rescue drugs

Compalati et al. (2009) [9] 9† 373 HDM ↓Asthma symptoms and drug requirement

Larenas-Linnemann  et al. (2013) [28] 29 2,848 Perennial, seasonal Scarce evidence for grass polen- SLIT efficacy in seasonal 
 asthma 
↓Asthma symptoms and medication with HDM -SLIT 
No effect on nonspecific BHR with HDM-SLIT 

Liao  et al. (2015) [29] 11 454 HDM ↓Asthma symptoms, no effect on medication or
   HDM sp IgE levels

SLIT, sublingual immunotherapy; HDM, house dust mite. 
*Ten included only children. †Eight included only children.



Allergen immunotherapy in pediatric asthma

143apallergy.org http://dx.doi.org/10.5415/apallergy.2016.6.3.139

treated with dust mite SLIT. However, it was shown that dust mite 
SLIT did not significantly decrease medication scores or specific 
Dermatophagoides pteronyssinus-specific IgE levels.

It can be summarized that although the efficacy of SLIT in 
seasonal allergic rhinitis is now well documented, the data for 
perennial allergies is less satisfying in children. Nonetheless, 
steroid sparing effect of SLIT was also demonstrated like SCIT in 
some studies which included asthmatic children. One of these 
studies including 602 asthmatic patients allergic to HDM, showed 
a reduced need for inhaled corticosteroids for asthma control 
with 1 year of treatment of HDM tablet [36]. 

Recently Cochrane Database systematic review about SLIT 
in asthma evaluated 52 studies with 5,077 participants mostly 
having mild or intermittent asthma; eighteen studies recruited 
only adults, 25 recruited only children and several enrolled 
both or did not specify (n = 9) [37]. The authors concluded 
that although a general tendency suggested SLIT benefit over 
placebo, there was a great heterogenity between studies, 
in addition to lack of data for important outcomes such as 
exacerbations and quality of life.

PREVENTIVE EFFECTS OF ALLERGEN-SPE-
CIFIC IMMUNOTHERAPY

AIT is a treatment way which has disease-modifying effects. By 
this therapy, administering allergen extracts repeatedly during 
a long time, specific blocking antibodies, tolerance-inducing 
cells and mediators are activated. Thus, further exacerbation of 
the allergen-triggered immune response can be prevented, the 
specific immune response can be blocked and the inflammatory 
response in tissue can be reduced.

The Preventative Allergy Treatment (PAT) study enrolled 205 
children (aged 6–10 years) suffering from allergic rhinitis, and 
randomized to either drug therapy alone or drugs plus SCIT. After 
3 years, the SCIT-treated patients developed significantly less 
asthma than the control group (odds ratio, 2.5) [38].

A similar preventive effect was also shown with SLIT. The first 
open controlled study involved 113 children aged 5–14 years 
with seasonal rhinitis due to grass pollen, randomly allocated 
to pharmacotherapy plus SLIT or pharmacotherapy only. After 3 
years, 8 of 45 SLIT patients and 18 of 44 controls had developed 
asthma, with a relative risk of 3 of 8 for untreated patients [39]. 

One of the most important long term ef fect of AIT is 

persistence of clinical and immunologic tolerance years after the 
stopping of treatment. At the 10-year follow-up (7 years after 
cessation of immunotherapy) the children in the immunotherapy 
group had significantly less asthma in comparison to the control 
group: 16 of 64 (25%) with asthma in the immunotherapy group 
compared with 24 of 53 (45%) of the untreated control group 
[40]. The authors concluded that immunotherapy for 3 years 
with grass and/or birch allergen extracts provides long-term 
preventive effect on the development of asthma in children with 
only seasonal rhinoconjunctivitis.

The other randomized open controlled trial [41] involved 216 
children (5–17 years) having rhinitis with/without intermittent 
asthma, randomly allocated to drugs plus SLIT or drugs only. After 
three years of observation, the prevalence of persistent asthma 
was 1.5 % and 30% for SLIT and control group, respectively.

There are also some studies with both SCIT and SLIT which 
showed preventive effect of AIT against new sensitizations in 
patients with mono-allergen sensitivity [42-44].

A large ongoing asthma prevention trial, the Grazax Asthma 
Prevention trial, is organized to evaluate the preventive 
ef fect of the SQ (standardized quality) grass SLIT tablet 
on the development of asthma in children with allergic 
rhinoconjunctivitis. Eight hundred twelve children were enrolled 
in a randomized, double-blinded, placebo-controlled multicenter 
study comprising 101 sites in 11 European countries [45]. The trial 
is designed with 3 years of treatment and 2 years of follow-up.

SAFETY

Local and systemic reactions are largely variable according to 
allergen extract, induction schedule, preparation and dose. The 
incidence of systemic reactions of SCIT varies between 0.06% 
and 1.01% in those administering injections [46]. Recently, a 
multicenter study demonstrated that systemic reactions were 
slightly more common in rhinitis with asthma than rhinitis alone 
[47]. Uncontrolled asthma and human mistakes were the most 
frequent causes of SCIT-induced adverse events [48]. As noted by 
official documents, the patients’s general status and PFT should 
be assesed before each injection in order to reduce the risk of 
anapylaxis [49].

The safety of SLIT is better than that of SCIT [28, 50]; no fatality 
has been reported until now, and only few cases of suspected 
anaphylaxis have been described, none directly attributable to 
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pre-existing asthma or to worsening of asthma [51]. Adverse 
events during SLIT occur mostly as local reactions (pruritus or 
dysesthesia in the oral cavity, swelling of the oral mucosa, throat 
irritation). These reactions usually appear during the initiation of 
SLIT, are mostly mild and generally subside 1 to 3 weeks after the 
beginning of treatment [28].

Severe/uncontrolled asthma remains the main risk factor 
for side effects due to AIT. Currently, asthma is not an absolute 
contraindication to AIT, if the patient is well controlled with 
pharmacotherapy [52, 53].

PATIENT SELECTION AND INDICATIONS 

According to recent position paper on allergen immunotherapy, 
SLIT and SCIT can be used in patients with intermittent, mild and 
moderate asthma associated with allergic rhinoconjunctivitis 
in addition to allergen avoidance and pharmacotherapy [54]. A 
remarkable clinical efficacy on asthma symptoms and a steroid-
sparing effect is anticipated. 

Allergen immunotherapy should be considered for children 
who have allergic asthma accompanied by allergic rhinitis/
rhinoconjunctivitis, after natural exposure to allergens and 
who demonstrate specific IgE antibodies to relevant allergens. 
As mentioned above, there are many evidences showing that 
AIT is effective in controlling symptoms and in reducing drug 
intake in patients with asthma (usually accompanied by rhinitis) 
[55]. Therefore, SLIT and SCIT can be used along with asthma 
medications, when asthma is concomitant with rhinitis and the 
causal role of the allergen is clearly confirmed. Furthermore, 
when asthma is the only allergic disease (that is rare in children), 
AIT is expected to display a favourable effect. It does not seem 
that AIT can worsen asthma, whereas uncontrolled asthma 
remains a significant risk factor for adverse events. The disease 
modifying effects of AIT should be taken into account in pediatric 
allergic asthma.

The severity and duration of symptoms should also be 
considered in evaluating the need for allergen immunotherapy. 
Time lost from school, Emergency Department or physician’s 
office visits, and response to pharmacotherapy are important 
objective indicators of allergic disease severity. The impact 
of the patient’s symptoms on quality of life and response to 
allergen avoidance or medication, should also be factors for the 
judgement to recommend allergen immunotherapy. Patients 

with coexisting allergic rhinitis and asthma should be treated 
with an appropriate regimen of allergen avoidance measures 
and pharmacotherapy, but they may also benefit from allergen 
immunotherapy [56]. However, the patient’s asthma must be 
stable before initation and during allergen immunotherapy. 

Patients with severe or uncontrolled asthma are at increased 
risk for systemic reactions to immunotherapy injections [57]. 
Three surveys found that fatal and near-fatal reactions from 
immunotherapy injections were more common in patients 
with severe/labile asthma [14, 57-59]. Therefore, allergen 
immunotherapy should not be started in patients with poorly 
controlled asthma symptoms [56]. Moreover, asthma control 
should be assessed at each injection visit.

Recent studies show an efficacy for SLIT on asthma symptoms 
in the subgroup of grass pollen allergic children, and adolescents 
with asthma, and in primary HDM-induced asthma in adolescents 
aged from 14 years. In younger children with HDM-allergic 
asthma, the efficacy of SLIT is not clear definitely. The evidence 
regarding the efficacy and safety of SCIT and SLIT for the 
treatment of pediatric asthma and allergic rhinoconjunctivitis 
concluded that SCIT reduces symptoms and medication scores, 
whereas SLIT can improve asthma symptoms [54]. New well-
controlled studies are required for pediatric age group. 

Before AIT initiated, parents should be advised for its benefits, 
risks, and costs. Information should also include the expected 
onset of efficacy and duration of treatment, and importance of 
adhering to the immunotherapy schedule. We recommend that 
AIT should be individualized for each patient according to degree 
of sensitization, concomitant allergies, exposures and patient’s 
preference.

Currently, there are no specific tests or clinical markers that can 
differentiate the patients who may relapse and those who remain 
in long-term clinical remission after cessation of effective AIT. The 
duration of treatment should be specified by the physician and 
patient after considering the risks and benefits associated with 
discontinuing or continuing immunotherapy [56]. 

Pediatric asthma is a heterogeneous disease, which can 
appear with different endotypes [55]. Moreover, in pediatric 
asthmatics, allergens are often but not always the sole triggers of 
the inflammatory process. These factors can clarify the variable 
efficacy of pharmacotherapy, allergen avoidance measures, and 
AIT itself.
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SPECIAL CONSIDERATIONS

Age
Although there are some contoversies about the efficacy and 

safety of allergen immunotherapy in children younger than 5 
years, there are a few reports concerning effectiveness of AIT 
in this age group [60]. It has been demonstrated that allergen 
immunotherapy might prevent asthma in children with allergic 
rhinitis [61]. However, allergen immunotherapy for inhalant 
allergens is usually not considered in infants and toddlers because 
there might be difficulty in communicating with the child in 
terms of systemic reactions and injections can be traumatic to 
very young children. Therefore each patient should be evaluated 
individually by considering the benefits and risks [56].

Polysensitized patients
Some patients with both allergic rhinitis and asthma treated 

by specialists are polysensitized. Not all of these sensitivities are 
clinically important. Selection of the relevant allergen is usually 
based on the combination of history with results of skin prick or 
in vitro tests [54]. Relevant allergens are major contributors to the 
safety and efficacy of the allergenic extracts used for AIT. 

Most of the published randomized controlled studies of both 
SCIT and SLIT are with single allergen extracts. There is conflicting 
results for the efficacy of allergen mixes [62, 63].

An alternative to allergen mixes for both SLIT and SCIT is the 
administration of multiple allergen extracts at different times 
during the day or different locations [62].

Omalizumab and AIT
Omalizumab, a monoclonal anti-IgE antibody, has been 

successfully used as a supplementary therapy to improve asthma 
control in children aged ≥6 years with severe persistent allergic 
asthma [64].

Omalizumab pretreatment has been shown to improve 
the safety and tolerability of cluster and rush immunotherapy 
schedules in patients with moderate persistent asthma and 
allergic rhinitis, respectively [64, 65]. Additionally, omalizumab 
in combination with immunotherapy has been demonstrated 
to be effective in ameliorating symptom scores compared 
with immunotherapy alone [65]. In a recently published study, 
17 Polish children and adolescents aged 7–18 years with 
severe uncontrolled asthma who did not tolerate the allergen 
immunotherapy were treated with omalizumab [66]. All patients 

had multiple allergies; the most clinically important allergens 
were HDM (n = 15) and molds (n = 2). The treatment with 
omalizumab over 6 months was found clinically effective in all 
patients (i.e., decrease in the number of asthma attacks and 
hospitalizations, significant reduction in steroid use). This effect 
of omalizumab permitted the initiation of AIT in children with 
severe asthma. The studies about administration of AIT with 
pretreatment or in combination with omalizumab are scarce 
in children with severe asthma; further studies are needed to 
evaluate the benefit and risk ratio.

CONCLUSION

It should be confidently stated that SLIT and SCIT can be 
used in combination  with asthma medications, when asthma 
is associated with rhinitis and the causal role of the allergen is 
clearly confirmed. It does not seem that AIT can worsen asthma, 
whereas uncontrolled asthma remains a significant risk factor 
for side effects. Official documents recommend that AIT should 
not be started in patients with unstable asthma; in these cases, 
SIT can be initiated after well asthma control with appropriate 
pharmacotherapy. A measurable clinical benefit on asthma 
symptoms along with steroid-sparing effect is expected. AIT 
cannot be presently recommended as single therapy when 
asthma is the single presentation of respiratory allergy.

In children, there are two important points which should be 
taken into consideration when making a decision on starting AIT. 
The first is, steroid sparing effect of AIT which gives a significant 
advantage for children who have to use inhaled corticosteroids in 
high doses for the control of asthma symptoms over many years. 
The second point is disease modifying effect of AIT which reduce 
the risk of asthma onset in children with allergic rhinitis.

Further pediatric studies should evaluate the real-world 
ef fectiveness of SCIT and SLIT,  addressing problems of 
compliance, which are especially important in children. In 
addition, direct comparisons of SCIT versus SLIT should assess 
long-term outcomes such as prevention of asthma and potential 
for disease modification. Investigating the various ef fects 
of immunotherapy based on the developmental stage of 
children and adolescents can help to identify the optimal dose, 
frequency, treatment duration, and age for starting to treatment. 
Better selection of well-responders based on endotype-driven 
approache is expected to increase both efficacy and safety.
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