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Figure 1 Chronology of sublingual immunotherapy.

SUBLINGUAL IMMUNOTHERAPY IN CLINICAL PRACTICE

SLIT is a self-administered treatment, which can be taken at home. The vaccine is administered
orally and held under the tongue for one to two minutes prior to being swallowed or spat out.
Sublingual protocols used for vaccination vary considerably, aithough these may contain up to
50- or even 500-fold more allergens than those doses used for SCIT (4,74-76). Different
formulations of allergen are used, including oral drops, dissolving tablets, or a combination of
the two.

Treatment duration and frequency of dosing may vary widely, from daily to weekly
administrations, depending on the geographical location (study center), where treatment is
given and the type of preparation administered. Duration of treatment can vary from two
months to five years, according to the protocol and allergen used. SLIT has been administered
preseasonally only, preseasonal continuing through the season, and continuously throughout
the whole yeaÍ, without regard to season. In one study, SLIT for grass pollen allergy had a
better effect in reducing symptom and medication scores during the pollen season when
preseasonal treatment was started at least 16 weeks before the pollen season (17).

EVIDENCE.BASED MEDICINE APPROACH TO SLIT

Evidence-based medicine (EBM) has gained in popularity. On the basis of EBM, conclusions
from meta-analyses of DB PC RCT represent the most solid sources of evidence to assess the
efficacy of a therapeutic intervention. Meta-analysis is a statistical procedure that incorporates
the results of pooled independent studies. This allows a more objective appraisal of the
evidence than a traditional narrative. A meta-analysis also provides a quantitative estimate of
treatment effect sizes and may explain and quantify any heterogeneity among individual
studies. Analysis is performed by the method of the weighted or standardized mean
differences (SMD) and by use of fixed or random effect models (REMs). This depends on the
study design, distribution of effect sizes, and outcome characteristics (18-21).

At present, four systematic reviews and meta-analyses assessing the efficacy of SLIT are
published (22-25). The first systematic review and meta-analysis regarding the effects of SLIT
on allergic rhinitis was published by Wilson et al. in 2003 (22). This review was conducted
following Cochrane group methodology. The efficacy of SLIT was compared with placebo-
assessing symptoms and medication requirements. Twenty-two trials involving 959
participants (484 SLIT and 475 placebo) were included. There was a significant reduction in
both symptoms [SMD -0.42;95% confidence interval (95% CD, -0,69 to -0.15; p : 0.002] and
rescue medication requirements (SMD -0.43;95% CI, -0.63 to -0.23; p:0.00003) following
immunotherapy (Fig. 2). A subgroup analysis failed to identify any preference for particular
allergens administered. In those studies involving only children (n : 5), there was no
significant reduction in symptoms (SMD -0.31; 95% CI, -7.32 to 0.7; p : 0.5) and medication
scores (SMD 0.02;95% CI, -0.34 to 0.37; p : 0.9), although this could reflect the relative paucity
of pediatric studies when this review was performed (22).

This systematic review and meta-analysis has been updated (26). Thirty-nine DB PC RCT
studies were included; of them, 19 were newly identified and 20 were from the previous

S l l ' ^ i -
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Calderón et al.

studies. Second, the outcomes analyzed are not clearly defined. Authors analyzed different
allergic symptom scores in a collective manner. Finally, statistical analysis includes qualitative
assessments instead of a quantitative approach for some outcomes (24).

A meta-analysis on the efficacy of SLIT in allergic asthma in pediatric patients, aged 3 to
18 years, also has been published (25). Nine DB PC RCTs, all published from 1990 to May 2006,
fulfil the selection criteria. Four hundred and forty-one patients (232 SLIT and209 placebo) had
a final assessment and are included in the analysis. Overall, there is a significant reduction in
both symptoms (SMD -7.14,95% CI, -2,70 to -0.18; p :0.02) and medication use (SMD -7.63,

95o/o CI, -2.83 to -0.44; p :0.007) following SLIT compared with placebo (FiB. 2). The authors
conclude that SLIT with standardized vaccines reduces both symptom scores and rescue
medication use in children with allergic asthma compared with placebo (25). Nonetheless, in
this meta-analysis, the heterogeneity is very significant (>94%), with a wide 95% CI for SMD in
both outcomes. This indicates the diverse methodology used throughout studies. More studies
are required to give a robust conclusion.

In a systematic review, as expected, studies brought together will differ in their outcomes
for rhinoconjunctivitis symptom and medication use. In all four meta-analyses on SLIT, a
significant interstudy heterogeneity is found. This may be due to the fact that diverse allergens
were used and different age groups included in the analyses. Methodological diversity is also
evident in the study sample sizes. Finally, variability in the treatment effects evaluated in the
different trials was observed. This is known as "statistical heterogeneity," and it is a
consequence of clinical and/or methodological diversity among the studies (21).

All authors analyzed their data with the REM to estimate the treatment effects. Even
though REM explicitly accounts for the heterogeneity of studies through a statistical parameter
representing the interstudy variation, further evaluations should be conducted to determine
the impact of this variability on the global effect size (20,27).

In all four meta-analyses, a significant interstudy heterogeneity is found. This is most
likely due to widely differing scoring systems for rhinoconjuctivitis symptoms and medication
use, among studies. In the iight of the heterogeneity, one should be cautious in the
interpretation, particularly when the studies included are small. This highlights the need for
more definitive studies, including dose-response studies involving large numbers of well-
defined patients (21).

SLIT FOR ADULTS

Quantitative data have been identified from 31 DB PC RCT studies in adults assessing the
efficacy of SLIT (Table 1) (27-57). Ag" ranged from 18 to 60 years. All studies include subjects
with symptomatic sensitization to only one aeroallergen, but some individuals were
polysensitrzed to other aeroallergens.- 

The allergens studied include seasonal pollens, such as grasses (12 studies), trees (5

studies), both grasses and trees (1 study), and weeds (5 studies) and, perennial allergens, such
as house-dust mites (HDM) (5 studies) and cats (2 studies). Twenty studies used drops, seven
studies tablets, and three studies both drops and tablets.

All studies assessed the clinical efficacy of SLIT in patients with moderate to severe
allergic rhinoconjunctivitis; 74 of these also included patients with mild to moderate allergic
asthma. Only one study investigated the efficacy of SLIT in asthmatics (29). The main clinical

outcome was reduction of rhinoconjunctivitis symptoms and medication scores. In most

studies, it was possible to retrieve the cumulative dose in micrograms. A wide dose range was
used, which makes it difficult to perform a global analysis of the effects of the dose on the
outcomes.

In Tables 1 and 2, the effect size (ò) of each of the studies is demonstrated. As defined
by Cohen, this is the difference in the means between two groups divided by the standard
deviation. The most usual interpretation of d is to consider: 0.0 < ò < 0.2, trivial effect size;
0 . 2 < r ) < 0 . 5 , s m a l l e f f e c t s i z e ; 0 . 5 < ò < 0 . 8 , m o d e r a t e e f f e c t s i z e , a n d ò > 0 . B , s t r o n g e f f e c t
s ize (58).

The clinical efficacy and safety of a new fast-dissolving, once-daily oral lyophilisate tablet
for sublingual administration has been investigated in adults with seasonal allergic rhinitis due

to grass pollen. The tablet contains 75,000 SQ-T standardized allergen extract of grass pollen,
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Calderón et al.

Phleum pratense (equivalent to 2800 BAU or 15 mcg of major allergen protein), and it is
recommended as safe for home administration with no updosing phase. Over 2400 subjects
have been included in the tablet evaluation. The mean rhinoconjunctivitis symptom scores and
medication scores were reduced by 307o and 387o, (median results 34% and 53%), respectively,
in the SLIT group as compared with placebo in the first year (38) and, by 36% and 46Vo,
(median results 44o/a and 73o/o), respectively, in the second year (59). These reductions are
highly statistically significant, ( p < 0.0001). Furthermore, the subjects in the SLIT group report
improved quality of life as assessed using Juniper's Rhinoconjunctivitis Quality-of-Life
Questionnaire (60).

Another DB PC RCT study evaluated the efficacy and safety of a different sublingual
tablet in adults (57). Six hundred and twenty-eight participants with grass pollen
rhinoconjunctivitis were randomized into three groups, receiving 100-, 300-, and 500-IR of
five-grasses pollen immunotherapy. Treatment started four months before the pollen season
and was given until the end of the pollen season. Significant improvements in symptom and
medication scores were found in both 300- and 500-IR groups compared with placebo.
Furthermore, a very good safety profile was identified (57,67).

SLIT FOR CHILDREN

Over the last two decades, the interest on efficacy of SLIT in children has increased. Due to its
good safety profile and convenience, SLIT seems to be an efficacious route to administer
specific immunotherapy to children. At present, 15 DB PC RCT studies evaluating the efficacy
of SLIT in children compared with placebo provide quantitative data (62J6) (Table 2). Age
range varies from 3 to 18 years. The youngest age reported in DB PC RCT assessing efficacy of
SLIT compared with placebo is three years (25). Moreover, in a safety survey of SLIT, the
investigators included subjects as young as 23 months (77), wrth no severe adverse effects.

The allergens studied include seasonal pollens such as grasses (6 studies), trees (2

studies), and weeds (1 study) and perennial allergens such as dust mites (6 studies). All studies
used drops, except one (64), which investigated the effect of sublingual tablets.

Thirteen studies assessed the clinical efficacy of SLIT in patients with moderate to severe
allergic rhinitis. Ten of these also included patients with mild to moderate allergic asthma.
Two studies (68,70) exclusively evaluate the effect of SLIT in mild to moderate allergic asthma.
The main clinical outcome is reduction of rhinitis symptoms and medication scores. The effect
size of each study is summarrzed in Table 2, where the data have been analyzed according to
Cohen's method. Even though most of the studies conducted in asthmatics report a reduction
in clinical scores, a statistical significant effect of SLIT was observed in seven studies.

The efficacy of preseasonal monomeric allergoid SLIT tablets was investigated in a DB
PC study in children with asthma, rhinitis, and/orihinocot-,junctivitis due to grass pollen (64).
Twenty-four patients received SLIT for three months before the pollen season and 24 matched
patients received identically appearing placebo. Patients in the SLIT group showed a
significant reduction in the symptom-medication score compared with the placebo grouP
during the pollen season. The authors conclude that SLIT is effective for the treatment of
asthma due to grass pollen in children (64).

A study in a primary care setting evaluated the efficacy of SLIT in children aged 6 to
18 years with hay fever. Participants were randomly assigned to receive grass pollen mix (rt -

91) or placebo (n : 77) for two years. The authors concluded that both symptom and medication
scores do not differ between those subjects allocated to SLIT or placebo. However, this study has
limitations. Patients with mild disease are included, at leastT0% of patients are polysensitized, a
retrospective score is considered as a substitute for baseline evaluation, and study withdrawals
are more than20o/o; for these reasons, results have to be interpreted with care (71).

SLIT VS. SCIT

The efficacy of SLIT and SCIT in patients with respiratory allergy has been compared by
various authors (7S-S4). Allergic rhinoconjunctivis was evaluated in all studies; in addition,
three studies included mild to moderate allergic asthma (80,81,83). Different allergens have
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370 Calderón et al.

In an open, controlled, two parallel group study, 511 patients, with allergic rhinitis

with or withóut intermittent asthma, were randomized to drugs only or drugs and SLIT for

three years (90). At the end of the treatment period, one or more new sensitizations to

ailergéns as determined by skin tests versus those existing at the time of randomization

appelred in 16 of 277 (5.9%) patients in the SLIT group and 64 of 770 (38%) patients in the

control group (p : O.Ot).
fné tong-lasting effects of SLIT in children (mean age 8.5 years) with asthma due to

HDM *ur 
"rrilnated 

in a 10-year prospective open study by Di Rienzo et al. (85). The authors

found that the mean peak expiratory flow result was significantly higher in the active than in

the control group. Thèy concÎuded ihat SLIT is effective and maintains the clinical efficacy for

four to five years after discontinuation. Although these studies are encouraging, at present,

there is insuificient evidence to draw firm conclusions on the long-term effects of SLIT on the

development of new sensitizations.

DOSE EFFICACY

Evaluation of efficacy by dose response has been evaluated in three large multicenter DB PC

RCT studies (38,57,74).The literature was reviewed to determine whether the allergen SLIT

dose is related to clinical outcomes. Studies that reported allergen dose in mass units and

symptom and/or medication scores were reviewed. Of the 46 RCT DB PCT identified, clinical

rlotèr were available in 42 and the allergen dose in mass units in 35 studies. Thirty-one studies

were included in this analysis. Twelve Àtudies used grasses, nine HDM, five tree pollens, and

five weeds. The median àdministration time for SLIT was 10 months (range 3-36 months)
(Fig. 3). Cumulative dose was variable, ranging from a monthly dose of 0.6 to 6Ba0 prg. Allergen

dose was not significantly correlated with lower clinical scores.
We are currently conducting a meta-regression analysis to corroborate these findings

Nonetheless, the datà imply that large definitive trials will be needed to determine dose-

response relationships for^SLIT. There are currently two reported. Durham et al. evaluated the
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Calderón et al.

o EBM shows that SLIT is efficacious in improving symptom and medication scores.
. SLIT has a very good safety profile.

o Minor iocal side effects (itching and swelling of the
almost universally, but were rarely of significance.

oral mucosa) were reported

o The good clinical effect of SLIT associated with its exceilent

suitable for home administration.

safety profile makes it

o Long-term efficacy and progression of atopy of SLIT needs to be confirmed with

further well-designed clinical studies in large cohorts.
o More studies are needed to confirm the optimal dose and schedule to be used'

. SLIT can be considered as an alternative to SCIT.
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