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Efficacy of sublingual allergen
vaccination for respiratory allergy
in children. Conclusions from one

meta-analysis
J.M. Olaguíbel, M.J. Álvarez Puebla

Sección de Alergología. Hospital Virgen del Camino. Pamplona. Spain

Summary. Background. Sublingual route, that allows the safe administration of allergen vaccination at home and
without injections, is a highly attractive alternative to parenteral delivery, especially among the youngest population.
However, its efficacy in children has been questioned.
Objective. To evaluate the efficacy (symptom and medication scores) of sublingual allergen vaccination compared
to placebo in paediatric patients.
Search strategy: MEDLINE, EMBASE, ISI and the Cochrane Central Register of Controlled Trials were explored
(completed in January/04) for potentially relevant studies.
Selection criteria: Randomized double-blind placebo-controlled clinical trials involving children ≤ 14 years-old
with either rhinitis or asthma of proved allergic aetiology.
Data collection and analysis. Two reviewers analyzed independently the eligibility of studies for inclusion. The
combined standardized mean difference (SMD) method was used to evaluate differences. Since heterogeneity
was expected, probably due to the different procedures from each trial, we used the random effect model to obtain
SMD. However, we also present the SMD values from the fixed effect model. The main outcomes were clinical
symptom (asthma, rhinitis and conjunctivitis) and drug requirement scores. Safety, immunological and clinical
changes were also reviewed.
Results. Seven double-blind placebo-controlled trials, enrolling 256 children (129 treatment and 127 placebo
recipients), were analyzed. We observed decreases in symptom (SMD: -1.42 for asthma, -0.44 for rhinitis and -
1.49 for conjunctivitis) and medication requirement (SMD: -1.01) scores. Only reductions in asthma (p=0.01) and
drug dosage (p=0.06) scores reached statistical significance with the random effect model but changes in rhinitis
symptoms (p=0.27) or conjunctival symptoms (p=0.19) were not statisticaly significant. Results obtained with the
fixed effect model were similar in magnitude (SMD: –1.60 for asthma, SMD: –0.47 for rhinitis, SMD: –1.09 for
conjunctivitis and, SMD: –0.54 for drug intake). Safety was a constant in all the studies; neither severe nor systemic
reactions were observed and, oral and gastrointestinal complains were the most common adverse effects.
Conclusion: In children, sublingual delivery of allergen vaccination constitutes a safe and effective alternative to
the sublingual route to reduce allergy respiratory symptoms and drug intake. Further studies in this group of age
are required to establish the optimal conditions for sublingual allergen vaccination.
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Introduction

Allergen vaccination (AV) is the only treatment
capable of modifying the natural history of respiratory
allergic diseases [1]. Its mechanism of action, not
completely elucidated, probably consists in redirecting
the immune response towards a reduction in Th2 cytokines
[2]. Although small [3], the potential risk of severe
systemic side effects, including anaphylaxis, has even lead
to some specialists from UK to consider asthma as a
contraindication for subcutaneous AV [4]. On the other
hand, the World Health Organization recommends to
administer this treatment “under close supervision of a
trained physician who can recognize early symptoms and
signs of anaphylaxis and administer emergency treatment”
[5] which gives rise to considerable health and social costs
[6]. Secondly, up to 20-30% of patients receiving
aluminium-containing AV can develop subcutaneous
nodules [7] that although not dangerous, result
unattractive, disturbing and annoying to the patients.
These data, together with the reluctance that some
patients, especially children, show to receive injections,
support a role for the new routes of administering AV.

Sublingual allergen vaccination (SLAV) is a viable
alternative to the subcutaneous route, whose efficacy and
safety has been shown by randomized clinical trials [5,
8]. However, some authors have stressed the need of
having of well designed, large-scale and placebo-
controlled clinical trials before attributing a role in
respiratory allergy treatment to SLAV [9]. This assertion
would be important in children since one recent meta-
analysis [10] reported the failure of SLAV in improving
rhinitis symptoms in this group of age. We have addressed
the present study to evaluate, from data obtained from
published clinical trials, the efficacy and safety of SLAV
among children with respiratory allergy.

Material and methods

MEDLINE, EMBASE, ISI and the Cochrane Central
Register of Controlled Trials Scisearch were used to
identify the clinical trials (conclusion date: January,
2004), using the search terms (Asthm*, Rhin* or hay
fever) AND (Immunotherap*, vacunat* or desensitiz*)
AND (sublingual). Reference lists of recent reviews and
published trials were searched, too. Our criteria for
considering studies in the analysis were the following:

- Randomized double-blind placebo-controlled
clinical trials.

- Paediatric population (≤ 14 years-old).
- Diagnosed with either rhinitis or asthma with or

without conjunctivitis. The implication of the allergen
had to be proven by both clinical history and either
skin prick test or serum specific IgE measurement.

- Patients had no other clinically significant allergen
sensitization.

- The proper allergen was administered by the
sublingual route (swallowed or not).

The types of results were classified into primary
outcomes (symptom: nasal, ocular and bronchial; and drug
intake scores) and secondary outcomes (safety, changes in
skin reactivity and in serum immunoglubulins: IgE or IgG).

Selected articles were evaluated for methodological
quality in order to be included in the meta-analysis.
Inclusion of studies in the revision was decided by two
of the reviewers. Further information was sought from
study authors when needed.

Data analysis

RevMan 4.1 was used to analyse the data obtained
from the selected studies. Although symptom and
medication scores are measured using continuous data,

Table 1. Synopsis of the clinical trials included in the analysis.

          Study  n (active/placebo)      Allergen Duration (months) Accumulated dose

Bahçeciler (20)   8/7 D. pter./D. far   6 560 µg Der p 1
Hirsch (21) 15/15 D. pter. 12 540 µg Der p 1
La Rosa (22) 20/21 Parietaria 24 52.5 mg Par j 1
Pajno (23) 12/12 D. pter. 12 130 µg Der p 1
Tari (24) 30/28 D. pter. 18 295 µg Der p 1
Vourdas (25) 34/32 Olive   6 + 6* 9.1 µg Ole e 1
Wüthrich (26) 10/12 Grass mix 24 140 µg group 5

* 6 months (from January to July) in two consecutive years.
Abbreviations: D. pter.: Dermatophagoides pteronyssinus; D. far.: Dermatophagoides farinae.
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the authors from each study used different ranges of
scales and scoring systems. Therefore, analysis was
performed by the method of standardized mean
differences (SMD), expressing the difference in means
between the active and the placebo groups in terms of
units of the pooled standard deviation. Chi-square tests
were performed to assess heterogeneity between studies,
with a p value ≤0.1 indicating significant differences
between studies. Due to the wide variability of
procedures performed in each clinical trial, we presumed
a large degree of heterogeneity and consequently chose
firstly the random effects model that obtains summary
statistics for the overall efficacy of the treatment
(expressed as SMD with 95% confidence intervals).
Anyway, given that it was as a sensitivity analysis, results
obtained from the fixed effect model are also reported
[11]. We want to remark that the random effect model
does not adjust the heterogeneity, it is only a more
conservative aproach when the heterogeneity exists.

Results

A total 54 clinical trials of sublingual immunotherapy
were analyzed. We selected the 16 ones performed on
paediatric population (all patients included ≤ 14 years-
old) [12-27]. Of these 16 studies, we rejected one
because comparison was made with fluticasone and the
placebo group was not randomized [27], 2 [12, 13]
because they only evaluated safety; 4 [14-17] because
they were open (not controlled) studies and two
additional ones [18, 19] because they only evaluated
immunological data. We finally analyzed 7 double-blind
placebo-controlled randomized clinical trials [20-26]
enrolling 256 children (129 and 127 receiving SLAV
and placebo respectively). We included in the analysis

only published data from the studies of Tari [24], Hirsch
[21], Pajno [23] and Bahceciler [20]; and published and
unpublished observations requested from the authors in
the cases of La Rosa et al [22], Vourdas et al [25] and
Wütrich et al [26]. The individual features (number of
patients, allergen, duration of treatment and cumulative
doses) of the analyzed studies are listed in Table 1.

Primary outcomes

Symptom scores

Nasal symptoms (Figure 1). Rhinitis symptoms were
evaluated in 6 studies [20-22, 24-26], with a total 117 and
115 children receiving SLAV and placebo respectively. The
combined Standardized Mean Difference (SMD) for
rhinitis symptoms was -0.44 (-1.22, 0.3; p=0.27).

Bronchial symptoms (Figure 2). They were
evaluated in 5 studies [20, 21, 23-25] enrolling 99
children in the active and 94 in the placebo group. The
combined SMD was -1.42 (-2.51, -0.34; p=0.010).

Ocular symptoms (Figure 3). Only two studies [24,
25] that included 64 active and 60 placebo children,
included eye symptom scores. The combined SMD was
-1.49 (-3.69, 0.72; p=0.19).

Medication requirement scores

Scores indicating the use of rescue antiallergic
medication were included in 4 studies [20, 22, 23, 25]
(Figure 4). They included a total 74 patients receiving
SLAV and 72 patients receiving placebo. The combined
SMD was -1.01 (-2.06, 0.04; p=0.06).

Table 2. Adverse effects recorded in the groups of children  receiving treatment and placebo.

          Adverse event Active group (n=129) Placebo group (n= 127)

Local symptoms* 21++ 7
Gastrointestinal complaints  23+++ 1
Mild asthma 8+ 1
Nonspecific symptoms 5 2
Urticaria 3 0
Rhinitis 1 1
Conjunctivitis 1 1
Number of adverse events 62 13

* Refers to labial, oral or gingival swelling or itching.
Comparison with placebo: χ2 p<0,05, ++ χ2 p<0,01, +++χ2 p<0,0001
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Sensitivity analysis

Significant heterogeneity was observed in the
analysis of all symptom and medication requirement
scores. As a sensitivity analysis we reanalyzed the data
using a fixed effect model. SMD and 95% CI were:

- Nasal symptoms:  -0.47 (-0.74, -0.20), p=0.0008.
- Bronchial symptoms: -1.60 (-1.93, -1.26) p< 0.00001.
- Ocular symptoms: -1.09 (-1.50, -0.69) p<0.00001.
- Medication requirements: -0.54 (-0.89, -0.19) p=0.002.

Secondary outcomes

Adverse effects
Safety was evaluated in all the studies [20-26]. Table

2 exhibits the adverse effects observed in the active and
placebo groups. Of 129 children in the active group,
123 achieved the programmed maintenance dose and
completed the study. Of the 6 remaining patients, 1
reduced the maintenance dose and continued the trial
and 5 discontinued the study 1 due to local swelling
and 4 because of gastrointestinal complaints. One of the
127 patients receiving placebo discontinued the study
because of gastrointestinal complaints. No patient
experienced anaphylaxis or other severe systemic
adverse effects. One child, receiving placebo, had an
asthma crisis that required hospitalization [22].

Skin reactivity to the allergen

A reduction in the degree of skin reactivity to the
allergen was observed in 4 studies [20, 22, 25, 26]. In
turn, Hirsch and cols. [21] observed no change in
cutaneous reactivity.

Serum IgE levels

In none of the studies [20, 22, 25, 26] that measured
them, were the IgE levels modified by SLAV.

Serum IgG levels

Two trials showed IgG levels increases by 6 [24] and
by 2 [22] times their baseline values. IgG levels were
not modified in the remaining 3 studies [21, 23, 25] that
measured them.

Discussion

The characteristics of sublingual allergen
vaccination: safe, without injections and home

administered, determine that this route is contemplated
as an attractive alternative to the injection one,
especially for children with respiratory allergy.
However, before such treatment can routinely be
recommended, SLAV efficacy and safety should be
proven. Whereas safety has been long confirmed from
both clinical [13, 28] and post-marketing surveillance
studies [8, 29], a degree of disparity regarding efficacy
has been observed and, at least partially, attributed to
inadequate trial designs [9]. In this aspect, a recent
meta-analysis has confirmed the efficacy of SLAV in
reducing symptoms and medication requirements of
adult patients with allergic rhinitis secondary to both
perennial and seasonal allergens [10]. However,
according to the same study, such observation is not
extrapolable to children [10], although these results
have been recently questioned [30].

In the present report, we evaluated efficacy (symptom
scores and drug intake) of sublingual allergen vaccination
in paediatric population. We identified 16 clinical trials
exclusively performed in children (≤14 years-old). Seven
of them, enrolling 256 children (129 SLAV and 127
placebo receptors), complied with our quality criteria
(proper allergen selection, randomized, placebo-
controlled double-blind trials and adequate definition of
end points), and they were selected for analysis. According
to available data [31] SLAV tolerance was good, with
mild oral immediate itching or mild gastrointestinal
complaints as the most frequent side effects. Neither
systemic nor severe adverse reactions were observed; only
one asthma attack that required hospitalization and
affecting to placebo recipient was reported [22].

To solve the problem derived from the different scales
used by each author to measure the same variable, we used
the standardized mean difference (SMD) that transforms
all outcomes to the same scale. The SMD quantifies the
number of standard deviations whose mean is modified
by the treatment. In our case, the satisfactory effect for
SLAV would be translated into a shift of SMD towards
negative values albeit the findings were not always
statistically significant. In keeping with that, we observed
that in children SLAV reduced both symptom (asthma,
rhinitis and conjunctivitis) scores and drug intake scores.

Evidence obtained from subcutaneous allergen
vaccination (SCAV) points towards the existence of
optimal doses of allergen [5, 32] that must be regularly
administered during a period of time whose duration
directly relates with the clinical efficacy of the treatment
after its cessation [33]. Whereas in the subcutaneous
route, the optimal allergen dose is conditioned by the
onset of adverse effects; the safety of the sublingual route
determines that high doses of allergen, up to 20 times
those administered in SCAV, can be given without
significant side effects, which handicaps the
establishment of an optimal dose for SLAV. In keeping
with it we observed a wide degree of variation of the
doses of allergen administered in each study. It is
noteworthy that the trial that administered SLAV for the
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shortest maintenance period (6 months) and also
included the smallest number of patients (15 children;
8 active and 7 placebo) [20], was the only one in which
neither asthma nor rhinitis improved, suggesting the
need of administering SLAV for a minimum time and
also, the convenience of analyzing larger samples of
patients.

It is very likely that the significant heterogeneity
observed between the results of the different studies is
related to differences in the formulation of each clinical
trial (dose of allergen, frequency, and maintenance
period). Other factors that can contribute to
heterogeneity such as the participants (paediatric
population), the means of assessing the outcomes
(clinical scores) or the methodological quality of the
studies (all double-blind placebo-controlled) can be
clearly excluded from our analysis. It is noteworthy that
the values of the SMD obtained by the fixed effect model
were quite similar to those of the random model, which
confirms the validity of the results. The overall results
from the fixed effect approach is an average measure of
treatment effect; on the other hand, the random effect
approach gives more weight to the results of smaller
studies, in our case those of Bahçeciler et al. [20].

Changes in both in vivo (skin or target organ reactivity)
and in vitro (serum immunoglobulin, inflammatory markers,
T cell allergen specific responses) parameters have been
commonly used to evaluate allergen vaccination efficacy,
mainly when delivered by the subcutaneous route [31]. So,
decreases in allergen specific IgE linked to rises in allergen
specific IgG values are traditionally associated to the
subcutaneous route [32]. However, these modifications seem
not to be constant and reproducible in SLAV [31],
consistently with our findings since even though one study
reported increases in serum IgG levels by six times their
baseline values, in 3 out of 5 trials IgG was not modified
and all the studies failed to observe changes in IgE. In turn,
most trials (4 out of 5) showed decreases in skin reactivity. It
is remarkable that neither skin reactivity nor immunological
changes were in our analysis primary outcomes and that
some clinical trials [18, 19] were discarded because they
offered no clinical information.

We conclude that SLAV is an effective and safe
alternative to the subcutaneous route in the treatment of
respiratory allergy in children, since it reduces symptoms
and medication requirements. However, further
randomized and properly designed trials are needed in
order to elucidate a number of questions about the
sublingual route such as the optimal conditions for its
administration (dose of allergen, interval between doses,
duration of the maintenance period), its ability to modify
the natural history of allergic disease, its potency to
control respiratory symptoms compared not with
placebo but with subcutaneous allergen vaccination, the
existence of clinical or immunological indices that allow
to monitor and predict the response, and finally, whether
results can also be extended to other allergens than house
dust mite and some pollens.
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