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Abstract Evidence shows that sublingual immunotherapy
(SLIT) is indicated in patients with allergic rhinitis (AR). In
this article we discuss whether SLIT could offer benefit for
children and adults with asthma.We reviewed individual trials
on SLIT in asthmatic patients, but also asthma data reported in
some SLIT trials conducted in AR patients. Findings were
complemented with data from systematic reviews and meta-
analysis on the subject since 2000 and some guidelines that
mention immunotherapy for asthma treatment. In AR patients
with concomitant persistent asthma, SLIT reduces medication
needs while maintaining symptom control. This holds espe-
cially true for house dust mite SLIT. Data on pollen SLIT and
lung symptom improvement with SLIT, however, are less
convincing. Therefore, we suggest SLIT should be added as
an optional add-on therapy for patients with asthma whenever

a causative allergen has been demonstrated and AR is associ-
ated with asthma. For the future, SLIT should be studied in
specifically designed asthma studies in allergic asthmatics
without AR.
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Introduction

Asthma is one of the most common chronic diseases, with an
estimated 300 million individuals affected worldwide. Its
prevalence is increasing, especially among children [1].

Asthma is a heterogeneous disease with several plausible
causes leading to a chronic inflammation of the airways [2•,
3]. One of the major causes being allergic inflammation, it is
estimated that exposure to allergen(s) might be the triggering
factor leading to the chronic airway condition in far more than
half of the patients. In pediatric asthma, this percentage is even
higher [4]. Historically, exposure to indoor allergens had
already been shown to augment sensitization—as expressed
by elevated levels of specific immunoglobulin (Ig) E—in a
dose-dependent manner [5, 6] and in turn sensitization to
indoor allergens to augment the risk of development of asthma
[7]. These findings have been confirmed more recently [8].
For seasonal allergens such as pollens a relationship with
seasonal asthma has been documented, although some argue
this should not be considered real asthma.

As allergic inflammation is part of the pathophysiology of
most asthmatic patients, immunotherapy should be a thera-
peutic option for asthma as for allergic asthmatics it is the only
disease modifying treatment. Subcutaneous allergen immuno-
therapy in individuals with a single allergy reduced the num-
ber of new sensitizations that developed over a 3- to 4-year
time-span [9]. For sublingual immunotherapy (SLIT) some
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contradictory results were reported in this respect [10, 11]. In
terms of asthma prevention the Preventive Allergy Treatment
(PAT) studies [12, 13] opened a new avenue, and in this
direction well designed and powered studies are now under-
way seeking the asthma preventive potential also for SLIT
[14, 15••].

As such, GINA guidelines do indicate a role for immuno-
therapy in the treatment of asthma, be it a modest role. For
immunotherapy to be indicated in the treatment of asthma,
GINA guidelines stress the importance of the precise detection
of the causative allergen and the balancing of efficacy against
safety in the decision-making process [1]. A review by the
Cochrane Airways Group of randomized controlled trials
using various forms of injection allergen immunotherapy for
asthma found 75 immunotherapy trials that fulfilled the inclu-
sion criteria, 39 of which used a house dust mite extract.
Overall, it would have been necessary to treat three patients
with immunotherapy to avoid one deterioration in asthma
symptoms [number needed to treat (NNT)=3] and four pa-
tients to avoid one requiring increased medication (NNT=4).
These are excellent numbers compared to the NNTs with
medical treatment, which are normally higher. However, as
SCITcan have systemic reactions, the number needed to harm
(NNH) was remarkable [16]. Moreover, a GRADE review of
scientific evidence in the literature published between 2008–
2012 concluded that for SCIT in pediatric asthmatic patients
there exists high-quality evidence for improvement in asthma
symptom and medication scores [17].

We here review the data available on the efficacy, safety
and immunological changes with sublingual immunotherapy
in patients with allergic asthma. We base our review on
scientific evidence present in published literature and on per-
sonal experience of the authors. This article does not have the
intention to be a complete systematic review of SLIT as
several good reviews already exist on this subject [18–20,
21••, 22•].

Methods

The data presented here are based on records from individual
trials on SLIT in asthmatic patients and asthma data reported
in some SLIT trials conducted in rhinitis patients. These
findings are complemented by a discussion based on data
from several systematic reviews on the subject [18–20, 21••,
22•], a Cochrane meta-analysis on sublingual immunotherapy
in allergic rhinitis [23••] and data from the Practice parameter
on House Dust Mite 2013 [24].

For the individual trials a PubMed search was conducted to
identify original and review articles on SLIT in children and
adults published between 1 January 2000 and 31 March 2013
and written in English or Spanish. Search terms and limits
were all combinations of desensitization, immunologic

[medical subject heading (MeSH) terms] OR allergen immu-
notherapy AND administration, sublingual (MeSH terms)
AND 2000/01/01-2013/03/31 AND (Review) (Randomized)
(Controlled) (Clinical Trial) AND (English OR Spanish)
AND the MeSH terms humans. We identified additional arti-
cles by manually searching references from the obtained arti-
cles and review articles. Study design was not a restriction;
only full-text articles were included. Articles that were includ-
ed in the meta-analysis and reviews we analyze in this articles
were generally not commented on again individually.

SLIT for Asthma: Efficacy

Pollen SLIT: Adults

One high-quality DBPC trial investigated the safety and effi-
cacy of a grass-pollen SLIT tablet (ALK, Denmark) given
daily in a pre-coseasonal schedule to 114 asthmatic patients
with rhinoconjunctivitis (RC). Although well days increased
by 54 % in the active group (p =0.002), the differences be-
tween active and placebo groups in asthma medication and
symptom scores were negligible, probably because asthma
was very mild. The reductions in RC scores on the contrary
were clear (37 % for RC symptoms and 41 % for medication).
No serious adverse events were reported [25].

Another pollen SLIT trial in adult asthmatic patients was
conducted by Marogna et al. Here the design was open,
randomized and controlled, comparing 5-year SLIT versus
co-seasonal 800 μg/day inhaled budesonide in 51 mild-
persistent adult asthmatic patients with grass pollen-induced
asthma. In the long term, bronchial hyper-responsiveness
improved significantly only in the SLIT group; SLIT was
equally effective as inhaled budesonide in treating bronchial
symptoms, but provided an additional benefit in treating rhi-
nitis symptoms. Moreover, In the SLIT group vs. the
budesonide group, a statistically significant decrease of nasal
eosinophils was found at 3 and 5 years (p <0.01) [26].

A year later another randomized open comparison of
montelukast and birch pollen sublingual immunotherapy as
add-on treatment in moderate persistent asthma was
conducted. During five consecutive birch seasons, 33 patients
with allergy solely due to birch pollen were randomized to
receive either montelukast (10 mg/day) or co-seasonal birch
SLIT, in addition to salmeterol/fluticasone (plus salbutamol
and cetirizine as rescue medications). Asthma and rhinitis
symptoms were recorded on diary cards from February to
May and were lower at 3 and 5 years compared to baseline
in the SLIT group. In-season bronchial hyper-responsiveness
and bronchodilator use decreased significantly in both groups
at 5 years, but only in the SLIT group at 3 years. In the SLIT
group there was a significant decrease in in-season nasal
eosinophils compared to the montelukast group and compared
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to baseline. These results lead to the author’s conclusion that
in patients with birch pollen-induced moderate asthma and
rhinitis, the addition of SLIT provides a greater clinical benefit
than the addition of montelukast [27•].

Apart from these few pollen-SLIT trials in adult asthmatic
patients, the great majority of articles on sublingual immuno-
therapy for pollen allergy are in patients with allergic rhinitis
and rhinoconjunctivitis, most of them suffering simultaneous-
ly from intermittent asthma or mild persistent asthma. As
such, the studies are designed to show efficacy in rhinitis/
rhinoconjunctivitis scores. Asthma outcomes are only report-
ed secondarily, thus leading to designs not optimally powered
to show statistically significant differences with the asthma
outcome parameters. Even so, favorable asthma results have
been reported in most of the SLIT pollen trials, but should be
interpreted with care as the design focused on rhinitis; thus,
asthma evaluation was generally not complete and only based
on subjective symptom and medication scores.

The use of co-seasonal grass pollen SLIT for 3 years in a
DBPC of 183 patients with seasonal RC (and mild asthma in
13 %) showed, in a separate analysis of single asthma symp-
tom scores, a trend for improvement even 1 year after treat-
ment cessation [28].

In the US pre-coseasonal daily treatment with a grass
pollen SLIT tablet in 439 subjects with allergic
rhinoconjunctivitis (ARC), four asthma symptoms were also
recorded and reported for the entire study population, without
asthma subgroup analysis. There was a 24 % improvement in
total asthma symptom scores for the grass allergen immuno-
therapy (AIT) group relative to the placebo group (p =0.04).
There was a 22 % improvement in asthma symptoms for the
active group during the peak season relative to the placebo
group (p =0.07). In general, there was a limited need for
asthma rescue medications; even so, the mean asthma medi-
cation score for the grass AIT treatment group was 46% lower
compared with that seen in the placebo group (p =0.01).
Fewer subjects receiving grass AIT treatment required treat-
ment for worsening of asthma, which was defined as needing
four or more inhalations of short-acting β2-agonist per day at
any point during the treatment period compared with subjects
in the placebo group (2 subjects receiving grass AIT treatment
and 13 subjects receiving placebo, respectively). However, the
need for inhaled corticosteroids was similar in both groups
[29•].

In a multinational European study with the same tablet,
after 3 years of a continuous daily treatment, 238 patients with
ARC (and asthma) were followed for 2 further years to study
the long-term effect of SLIT. This prolonged DBPC design
allowed the investigators to show the sustained improvement
in rhino-conjunctivitis symptom and medication scores, but
also data on asthma were analyzed. The weighted asthma
combined score for participants with grass pollen-induced
asthma at inclusion (SLIT=79; placebo=72) was reduced by

39 % in the active group relative to placebo over the entire
grass pollen seasons (p =0.049) and by 44 % over the peak
seasons (p =0.030) when combining all 5 years. No data were
given for the post-SLIT period, though [30••].

The results of large-group phase IV, observational and
retrospective studies have to be interpreted with greater cau-
tion because the study design implies several flaws. Even so,
they can give the reader an idea of real-life situations. Milani
et al. investigated the clinical relevance of respiratory allergies
in Italy to pollens other than grasses and the effect of SLIT in
the 3-year Rainbow Trial. One hundred sixty-two patients
with rhinoconjunctivitis and/or mild moderate asthma were
enrolled to receive an SLIT solution for two consecutive
pollen seasons with pellitory (53 %), ragweed (14 %), olive
(7 %), cypress (7 %) and other tree pollens (18 %). Forty
percent had asthma at baseline, and this was more common in
polysensitized patients. In patients with asthma, the mean
clinical score decreased significantly from the baseline value
of 2.7 to 0.3 at the end of the observation period [31].

In France, allergists and chest physicians prescribe immu-
notherapy, mostly SLIT, according to ARIA guidelines, and
the fact that the patient is polysensitized or has intermittent or
mild persistent asthma does not stop specialists from prescrib-
ing it, as shown in a nationwide prospective observational
study [32].We did not take into account the study byCafferelli
et al. [33] as the immunotherapy was given orally and not
sublingually (personal communication from the investigator).

In conclusion, there is some low- to moderate-quality evi-
dence that grass-pollen SLIT in adult seasonal asthmatic pa-
tients might be of benefit for symptom and medication scores.
The evidence for improved bronchial hyper-responsiveness in
season is stronger and of moderate quality. No major safety
issues have been reported.

Pollen SLIT: Children

Concerning sublingual immunotherapy in children, two com-
plete systematic reviews analyzed all published trials, no
matter their design, and graded the quality of evidence. The
first review ended in 2009 [20] and the second one included
trials till December 2012 [21••].

Until 2009, the evidence for the efficacy of grass pollen
SLIT for seasonal asthma in children was of low quality and
based on just two trials: one with a grass-pollen tablet in RC
children, which showed only improvement in asthma symp-
toms, whereas no statistically significant reduction in asthma
medication scores was seen. This trial was a rhinitis study, not
designed to evaluate all aspects of asthma [34]. The other trial
used intermediate-dose daily pollen drops (120 IR=10 μg
group 5 major allergen) in a co-seasonal schedule on top of
budesonide 400μg daily during the pollen season. Symptoms,
medication and forced expiratory volume in 1 s (FEV1) im-
proved significantly in the active group in comparison with
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placebo. However, this DBPC study was of low quality be-
cause of the high dropout rate in the placebo group (25
recruited, 15 finished). Also, symptom and medication scores
were adjusted to 1,000 pollen/m3. There were no data on long-
term efficacy.

The 2012 systematic review and quality analysis showed
that at this moment very low-quality evidence still exists for
grass pollen SLIT in children improving asthma symptoms
and low-quality evidence for improving medication scores, as
some new studies were negative. As for bronchial
hyperreactivity, SLIT does not provide any improvement
(low-quality evidence), but bronchial inflammation—as
expressed by FeNO—is reduced by SLIT in children (moder-
ate-quality evidence). In conclusion, no trial of pollen SLIT in
children has convincingly demonstrated any laudable effects
of SLIT on asthma outcomes.

HDM SLIT: Adults

Australian investigators conducted a 12-month randomized
DBPC trial with HDM SLIT in 30 house-dust mite-allergic
subjects. In the subgroupwith asthma (10 SLIT, 11 placebo), a
statistically significant reduction in the total asthma score (p <
0.01, symptoms and medication) was demonstrated, even
though this subgroup analysis was heavily underpowered
[35]. Immunological results of this trial are discussed below.

A real-life observational study carried out in France among
139 specialists showed that of the 1,289 patients included
(57 % under 18 years), 60 % were polysensitized and 51 %
suffered from not only rhinoconjunctivitis but also asthma.
Symptoms of rhinitis and/or asthma improved in 66 % and
63 % of the patients, respectively, with a concomitant reduc-
tion in medication intake: a quarter stopped using inhaled
corticosteroids [36].

The long-lasting efficacy of HDM SLIT in allergic rhinitis
with bronchial hyperreactivity was retrospectively studied in a
13-year study in real life by Marogna et al. The investigators
concluded that the effects of a 4-year SLIT on clinical param-
eters but not bronchial reactivity and FEV1 last 7-8 years after
its discontinuation. They also concluded that SLIT shorter
than 4 years yields proportionally less impressive results
[37]. However, the retrospective and subjective nature of these
data and the lack of a control group significantly weaken the
quality of evidence.

To compare the economic impact of symptomatic pharma-
cologic therapy with sublingual immunotherapy (SLIT) over a
long evaluation period, 70 patients with house dust mite-
allergic asthma were enrolled; 50 of them were treated with
HDM-SLIT, and 20were treated with symptomatic drugs. The
patients were evaluated for 2 years after discontinuing a 3-year
SLIT course. Patients treated with SLIT plus drugs had a
higher mean annual cost in the first year of SLIT treatment
compared with patients only receiving drug treatment, but the

mean annual cost became significantly lower after the end of
SLIT in both the whole population and the subgroups defined
by disease severity [38].

Finally, an efficacy and safety trial in adults and adoles-
cents with asthma was conducted with an HDM SLIT tablet.
The primary efficacy endpoint was a significant reduction in
inhaled corticosteroid dose compared to baseline after 1 year
of daily treatment. A positive therapeutic effect on asthma was
demonstrated by a reduction of more than 80 μg/day inhaled
budesonide for a group receiving six developmental units
daily compared to the placebo group [39•].

In conclusion, we can state that there is high-quality evi-
dence that HDM SLIT in adults enhances the total asthma
score based on the presence of symptoms and medication use.
There is also some evidence suggesting SLIT might reduce
asthma costs in the long run.

HDM SLIT: Children

The systematic review in 2009 concluded there was moderate
Q evidence supporting that there was no improvement in
symptoms with SLIT and the results for medication reduction
were contradictory, as a high-dose SLIT trial showed no
medication reduction, while a SLIT trial with lower doses of
allergen did show positive results [20].

This situation has greatly improved. The 2013 review
shows some evidence that HDM SLIT can result in asthma
symptom reduction in children (very low quality). Better
evidence, however, can be found at this point for asthma
medication reduction with HDM SLIT in the pediatric popu-
lation (moderate quality). Non-specific bronchial
hyperreactivity does not improve with SLIT, as was shown
by three independent trials.

Two HDM SLIT trials conducted in children with some
special characteristics are worth discussing a bit more in
detail. Keles et al. randomly divided 60 children into four
groups to receive HDM SCIT, SLIT, SCIT buildup followed
by SLIT maintenance (SCIT→SLIT) or pharmacotherapy
alone. In comparison to the pharmaceutical group in the
SCIT→SLIT group, rhinitis, asthma symptoms, asthma at-
tacks and medication all improved at 12 months, reaching
statistical significance even though the groups were small. In
the SLIT-only group exclusively asthma medication scores
improved. In the other trial, 68 children with intermittent
asthma and a positive metacholine provocation test received
SLIT or cetirizine. Half of each group consisted of children
with exposure to high levels of home environmental tobacco
smoke. After 3 years, in passive smokers the metacholine
challenge greatly improved in the SLIT group vs. the
cetirizine group (moderate quality evidence). The other clin-
ical outcomes improved in the passive smoking SLIT group,
whereas in the cetirizine group all parameters deteriorate. In
the none-passive smoking groups, SLIT had improved clinical
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scores and medication use, whereas there was no change with
cetirizine. Unfortunately, no clear between-group compari-
sons were published, thus lowering the strength of the con-
clusion [40•]. Finally, a safety and tolerability study of an
HDM SLIT tablet showed good tolerance in children, but no
efficacy data on this tablet have been published yet [39•]. In
summary, in children it is probable that HDM SLIT reduces
medication use (moderate quality evidence), but evidence for
improving asthma symptoms is still poor.

Alternaria SLIT

In a randomized DBPC moderate- to high-quality trial, 27
patients (14–42 years) suffering from AR (plus mild asthma)
caused by Alternaria were assigned to 10 months of SLIT or
placebo. In the active group, a significant improvement in
symptoms and a reduction in medication intake vs. placebo
and vs. the run-in season were confirmed, while no changes
were noted in the placebo group. Oral itching and conjuncti-
vitis were reported by one SLIT patient but only at the begin-
ning of the trial. The asthma symptom score was part of this
total symptom score. However, as only four patients had mild
asthma, two in each group, no separate asthma analysis was
done [41].

There is one randomized open 3-year trial in 52 adults with
respiratory allergy (RC and/or asthma) to Alternaria alter-
nate . Assessor-blinded, patient-reported outcomes with a
once a year evaluation of symptoms and medication use
showed positive results, but no separate asthma parameters
were reported, and the design of the study makes this very
low-quality evidence [42]. In summary, there is no clear
evidence for the efficacy of Alternaria SLIT in asthmatic
patients.

SLIT for Asthma: Safety

Pollen SLIT

In a DBPC US trial of a grass-pollen SLIT tablet (ALK,
Denmark) daily for 16 weeks in 439 patients, safety issues
were closely observed. No SAE was reported, but in the grass
AIT group, one subject received epinephrine after experienc-
ing a possible grade 1 systemic reaction (local site reactions,
chest discomfort and rash) [29•].

House Dust Mite SLIT

The safety of a high-dose ultra-rush up-dosing regimen
(4 doses, every 30min, maximum 120 IR) with a concentrated
Dermatophagoides sp. extract was well tolerated in 218 pa-
tients with RC, some with concomitant asthma. Adverse re-
actions were monitored, and asthmatic patients underwent

spirometry testing at baseline and after each dose. Of a total
of eight systemic reactions, all of mild-moderate severity, one
was asthma and one dyspnea [43].

The next study went one step further. In a multi-center
German DBPC trial 54 asthmatic children were given ultra-
rush updosing, but this time until the dose of 300 IR was
reached with a 90-min protocol. Close follow-up with
peak expiratory flow measurements showed a 95 %
probability that SLIT does not decrease PFR during
ultra-rush titration, and no serious or severe adverse events
were documented [44].

SLIT for Asthma: Immunological Changes

Pollen SLIT

None of the two studies with grass-pollen SLIT in
asthmatic children reported any differences between ac-
tive and placebo groups in specific IgE, total IgG4 or
the induction in peripheral blood of CD4+CD25+Foxp3–

cells [45, 46•].
The pediatric grass-pollen SLIT tablet trial in subjects with

ARC, which reported improvement in seasonal asthma, found
an increase in IgG4 (p <0.001) and in IgE-blocking factor (p <
0.001); moreover, the seasonal IgE peak was blunted in the
actively treated group (NS).

HDM SLIT

A 12-month DBPC trial with HDM SLIT in 30 patients
established the novel finding that TGF-beta mediates the
immunological suppression seen early in clinically effective
sublingual house dust mite immunotherapy in addition to an
increase in regulatory T cells with suppressor function. After
24 months, SLIT mechanisms seemed to change, and a major
rise in IgG4 was seen. An allergen-induced CD4+ T cell
division and IL-5 production were significantly decreased
following 6 and 12 months active treatment but not placebo.
sTGF-betaRII blocked immunotherapy-induced suppression
of allergen-specific T-cell proliferation, maximally at
6 months. Decreased allergen-specific CD4+ T-cell prolifera-
tion and increased IL-10 secretion and serum Der p 2-specific
IgG4 were maximal at 24 months of active treatment.
Regulatory T-cell (CD4+CD25+CD127lo/Foxp3+) func-
tion was demonstrated by suppression of allergen-
specific effector T cell (CD4+CD25–CD127hi) prolifer-
ation and cytokine production [35]. Most other studies
have confirmed the initial rise in specific IgE and the
augmented specific IgG4, TGF-beta and IL-10 for HDM
SLIT [47•], but not all [48••]. A SLIT-SCIT comparative
trial confirmed a previous finding that the rise in specific IgG4

was less in SLIT than in SCIT [49•].
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Discussion

Only recently, after the first Cochrane meta-analysis for SCIT
in asthma showed clearly positive results [50], has allergic
asthma begun to be accepted as an indication for SLIT. Thus,
the development of well-designed SLIT asthma trials is only
starting to become a reality now that lessons have been learned
from the small first-generation studies, which were highly
heterogeneous in their design [18].We here present data found
in individual trials of SLIT in subjects with asthma published
since 2000, which were not already included in a meta-
analysis. Only a few trials of pollen SLIT in asthmatic patients
have been conducted, as most are in subjects with RC. There
is evidence of low/moderate quality that grass-pollen SLIT in
adult asthmatic patients might be of benefit for symptom and
medication control, especially if there is reasonable evidence

for improved bronchial hyper-responsiveness in season. In
children, the 2013 systematic review and quality analysis
showed that at this time only low-quality evidence exists for
pollen SLIT improving asthma medication scores, while evi-
dence for symptom improvement is of very low quality, since
some new studies were negative. However, bronchial inflam-
mation, as expressed by FeNO, was reduced by SLIT in
children.

Many more trials have been conducted with HDM-SLIT
for asthma, and at this point we can state that there is high
quality-evidence for HDM SLIT in adults enhancing the total
asthma score based on the presence of symptoms and medi-
cation use. There is also some evidence suggesting SLIT
might reduce asthma costs in the long run. In children, it is
probable that HDM SLIT reduces medication use (moderate-
quality evidence), but evidence for improving symptoms of

Table 1 Systematic reviews of sublingual immunotherapy

Author, year Coch? No. included trials (patients) Findings

Asthma

Calamita 2006 No 25 (1,706 patients) SMD: non-significant reduction in asthma symptoms. However,
analyzing by categorical outcomes: significant reduction
in asthma severity

Penagos 2008 No 9 (411 patients) Pediatric. High heterogeneity. Significant reduction in both
symptoms (SMD -1.14; 95 % CI, -2.10 to -0.18; p =0.02)
and medication use (SMD, -1.63; 95 % CI, -2.83 to -0.44;
p =0.007) following SLIT

Hoeks 2008 No 13 Pediatric, asthma and AR: not enough evidence because of
poor quality of the studies

Allergic rhinitis

Wilson 2005 Yes 22 (979 patients) No analysis of asthma

Penagos 2006 No 10 (577 patients) Pediatric. There are still too few trials in asthma to allow
an efficient meta-analysis

Roder 2007 No 11 Pediatric. No analysis of asthma

Di Bona 2010 No SAR

Radulovic 2011 Yes 60 (49 MA) No analysis of asthma

Di Bona 2012 No 22 SAR grass-pollen SLIT vs. SCIT: No analysis of asthma

Respiratory allergy

Olaguibel 2005 No

Larenas-Linnemann 2008-
2009

No 12, Asthma (2,173 patients) Pollen SLIT, asthma: low Q evidence for symptom or medication
reduction. HDM SLIT, asthma: moderate Q evidence there is
no symptom improvement, results for medication reduction
contradictory

Compalati 2009 No 9 (532 patients) HDM. Reduction in symptoms (SMD -0.95; CI 95 % -1.74
to -.15 (p =0.02). Reduction in rescue medication (SMD -1.48;
CI 95 % -2.70 to -0.26 (p =0.02)

Larenas-Linnemann 2013 No 27 (2,468 patients) Pollen SLIT, asthma: very low Q evidence for symptom
reduction, low Q for medication reduction. HDM SLIT,
asthma: very low Q evidence there is symptom improvement,
moderate Q evidence for medication reduction

Lin 2013 No 63 (5,131 patients) 13
asthma

SLIT improves asthma symptoms (strong evidence) and medication (moderate
evidence)

Coch?: if the analysis is a Cochrane Respiratory Workgroup analysis

MA mild asthma
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asthma is still poor. As for Alternaria SLIT in asthmatic
patients, good evidence is still lacking.

Somemeta-analyses have analyzed the efficacy of SLIT; see
Table 1. The first meta-analysis on SLIT in pediatric asthma
dates back to 2008. It started with an initial scanning that
identified 92 articles, 49 of which were potentially relevant
trials on SLIT use in pediatric patients with allergic asthma.
Eight studies met the inclusion criteria for the meta-analysis.
All randomized clinical trials included 412 participants (215
SLIT). Even though heterogeneity was high among the trials,
the investigators were able to show a reduction of both symp-
toms and medication scores as expressed by the standard mean
difference below -0.8, reflecting a high impact of the treatment
on the disease [18]. Although not all initial reviews were
positive [51], the most recent systematic analyses are definitely
promising, especially in showing a reduction in medication use
while asthma control is maintained; see Table 1.

In the 2009 World Allergy Organization Position Paper on
Sublingual Immunotherapy, experts in the field observed that
there were two randomized open controlled studies suggesting
that SLIT reduces the risk of asthma onset in children with
rhinitis. In the chapter on SLIT in children, the paper also
states that SLIT can be used for allergic rhinitis in children
with asthma, but not as monotherapy for treating asthma [52].

As a result of all the above evidence, SLIT in asthma is
mentioned in several of the latest guidelines. The BTS/SIGN
guideline is favorable with respect to immunotherapy, even
though SLIT is not mentioned specifically; it points out that
trials on SLIT have consistently demonstrated beneficial ef-
fects compared with placebo in the management of allergic
asthma. Moreover, BTS/SIGN experts recognized the positive
outcome of the Cochrane reviews on immunotherapy [53, 54].
Contrarily, for the Global Initiative on Asthma (GINA), the
role of AIT in asthma is limited because of the marginal effect
on the syndrome. NAEPP is more positive in its recommen-
dation for AIT in asthma: “Consider SCIT for patients who
have persistent asthma when there is clear evidence of a
relationship between symptoms and exposure to an allergen
to which the patient is sensitive. Evidence is strongest for use
of SCIT for single allergens, particularly HDM, animal dan-
der, and pollen. The role of allergy in asthma is greater in
children than in adults.”

The International Consensus on Pediatric Asthma (ICON),
an international consortium formed by WAO, EAACI,
AAAA&I and ACAAI, has published a document addressing
pediatric asthma in 2012. SLIT is included in the section
addressing therapeutic aspects: “Sublingual immunotherapy
(SLIT) is painless and child friendly in terms of administration
route, offering the desirable option of home dosing and a more
favorable safety profile compared to SCIT. Most documents
require additional evidence of efficacy before recommending
SLIT as a valid therapeutic option in asthma management.
Nevertheless, a relevant meta-analysis confirmed significant

efficacy in children with asthma” (our ref. 18). ICON suggests
3 to 5 years as the starting age in children [55].

As for the practicing clinician in the US, a recent survey
among US allergists showed that if approved, 77.9 % (401/
515) of respondents would consider using SLIT for allergic
rhinitis compared with 56.3 % (290/515) of respondents for
mild asthmatics, 37.1 % (191/515) for 60 moderate-severe
asthmatics and 20.2 % (104/515) for food allergy [56•].

Conclusions

Currently available evidence shows that SLIT is indicated in
patients with AR. In patients with concomitant persistent
asthma, it has been demonstrated to be efficacious in reducing
medication needs while maintaining symptom control. Lung
symptom improvement is less clear, though. Therefore, we
suggest considering SLIT as an add-on medication in the
treatment of asthmatic patients with concomitant AR in whom
a causative allergen has been demonstrated. For the future,
SLITshould be studied in specifically designed asthma studies
in patients with the allergic phenotypes of asthma, but without
AR. More head-to-head studies comparing SLIT versus con-
troller medications—specifically ICS—might be of interest,
particularly with a well-powered long-term design seeking to
show medication reduction and a long-term benefit of SLIT.
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