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ABSTRACT
Background
This is an update of a Cochrane Review first published in The Cochrane Library in Issue 2, 2003.

Allergic rhinitis is a common condition which can significantly impair quality of life. Immunotherapy by injection can significantly
reduce symptoms and medication use but its use is limited by the possibility of severe systemic adverse reactions. Immunotherapy by
the sublingual route is therefore of considerable interest.

Objectives
To evaluate the efficacy and safety of sublingual immunotherapy for allergic rhinitis in adults and children.
Search strategy

We searched the Cochrane ENT Group Trials Register; CENTRAL (2010, Issue 3); PubMed; EMBASE; CINAHL; Web of Science;
BIOSIS Previews; Cambridge Scientific Abstracts; mRCT and additional sources for published and unpublished trials. The date of the

most recent search was 14 August 2009.
Selection criteria

Randomised, double-blind, placebo-controlled trials of sublingual immunotherapy in adults or children. Primary outcome measures
were symptom and medication scores. We also collected adverse event data.

Data collection and analysis

Two independent authors selected studies and assessed risk of bias. One author extracted data which was rechecked by two other
authors. We used the standardised mean difference (SMD) with a random-effects model to combine data.

Main results

We included a total of 60 randomised controlled trials in the review. Forty-nine were suitable for pooling in meta-analyses (2333 SLIT,
2256 placebo participants). Overall, we found a significant reduction in symptoms (SMD -0.49; 95% confidence interval (CI) -0.64 to -
0.34, P <0.00001) and medication requirements (SMD -0.32; 95% CI-0.43 t0 -0.21, P < 0.00001) in participants receiving sublingual
immunotherapy compared to placebo. None of the trials included in this review reported severe systemic reactions or anaphylaxis, and
none of the systemic reactions reported required the use of adrenaline.

Sublingual immunotherapy for allergic rhinitis (Review) 1
Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:radulovics@yahoo.com
mailto:suzana.radulovic@kcl.ac.uk

Authors’ conclusions

This updated review reinforces the conclusion of the original 2003 Cochrane Review that sublingual immunotherapy is effective for
allergic rhinitis and has been proven to be a safe route of administration.

PLAIN LANGUAGE SUMMARY
Sublingual immunotherapy for allergic rhinitis (including hay fever)

Allergic rhinitis is characterised by red, itchy eyes, a blocked and runny nose, and sneezing. The most common causes of allergic rhinitis
are different pollens (grass and tree), house dust mites, mould and animal dander. Allergic rhinitis can be intermittent (such as hay fever)
or persistent (all year round). The treatment of allergic rhinitis depends on its severity and duration, and is usually based on the use of
antihistamines and nasal corticosteroids. If these drugs cannot control symptoms immunotherapy is recommended. Immunotherapy
involves the administration of gradually increasing doses of the allergen over a period of time to desensitise the patient. It is the only
known treatment that modifies the immune response and treats the cause rather than the symptoms.

In reviewing 60 trials we found a significant reduction in symptom and medication scores in patients treated with sublingual im-
munotherapy compared to placebo. There were no serious adverse reactions reported in the included trials and no patient needed the
use of adrenaline. This updated Cochrane Review therefore reinforces the conclusions of the earlier review in confirming the efficacy

and safety of sublingual immunotherapy.

BACKGROUND

This is an update of a Cochrane Review first published in 7he
Cochrane Library in Issue 2, 2003.

Allergic rhinitis is a common condition, affecting between 10%
and 40% of people worldwide. The typical clinical features are
sneezing, watery rhinorrhoea, nasal blockage, itchy, watery eyes
and itchy throat. In clinical trials the severity of allergic rhinitis
is usually assessed by numerical validation of nasal and eye symp-
toms, which takes into account subjective intensity, and whether
the condition interferes with everyday life or school and work per-
formance.

The ARIA guidelines (ARIA 2001; ARIA 2008) recommend aller-
gen avoidance as first-line treatment, followed by pharmacother-
apy aimed at symptom control (mainly antihistamines and top-
ical nasal corticosteroids). For patients with more severe disease,
who do not respond to usual therapy, specific immunotherapy is
recommended.

Subcutaneous injection immunotherapy has been used for
decades. The exact mechanism of action is not fully understood,
but involves changes in serum antibody levels (Jutel 1995; Rossi
2004) and a number of cellular changes, including alteration of
the T cell response, from Th2 to Th1 (Wachholz 2002). More re-
cent work suggests that regulatory mechanisms could also play an
important role (Francis 2003; Jutel 2003). This immunomodula-

tion results in significant reductions in symptoms and medication
requirements (Calderon 2010).

Though proven to be efficacious, the subcutaneous route can be
uncomfortable and time-consuming. Local adverse events such as
injectionssite itch or swelling are fairly common and, although rare,
systemic reactions can be severe. For this reason alternative routes
for the delivery of immunotherapy, with a better safety profile,
were sought. In the last two decades attention has focused on the
sublingual route.

A Cochrane Review of sublingual immunotherapy for allergic
rhinitis was published in 2003 (Wilson 2003) and included 22
randomised, placebo-controlled trials identified up to September
2002. Analysis of symptom and medication scores proved sublin-
gual immunotherapy to be efficacious. Adverse events reported in
these trials were minor and local, and no systemic reactions were
reported.

Research in the field of sublingual immunotherapy has continued
since 2002, resulting in the publication of many additional studies
with increased numbers of participants. This review updates the
original to give a more comprehensive evaluation of the efficacy
and safety of sublingual immunotherapy.

OBJECTIVES

Sublingual immunotherapy for allergic rhinitis (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



To evaluate the efficacy of sublingual immunotherapy compared
with placebo in:

1. reducing symptoms and/or medication requirements
during naturally occurring allergic rhinitis;

2. altering immunological markers in blood and
immunological markers and allergen sensitivity in target organs
(nose, eye, skin).

To evaluate the safety of sublingual immunotherapy.

METHODS

Criteria for considering studies for this review

Types of studies
Randomised, double-blind, placebo-controlled clinical trials.

Types of participants

Studies with participants of any age (children and adults). All
patients had a history of allergic rhinitis, with or without allergic
conjunctivitis, and with or without allergic asthma. In all studies
the allergen was clearly identified. Patients’ sensitivity was proven
by positive skin prick tests and/or high specific IgE to a particular
allergen. The existence of other clinically relevant sensitivities was
one of the exclusion criteria in the majority of studies.

We excluded trials dealing with asthma only from the review.

Types of interventions

Included studies were those investigating the efficacy and safety
of sublingual immunotherapy. We analysed all trials regardless of
treatment dose, duration, or whether the allergen was swallowed

or spat out.

Types of outcome measures

Primary outcomes

e Symptom scores, however recorded (either daily or weekly,
via symptom score diaries, visual analogue scales, number of well
days or overall assessment).

e Medication scores referring to the use of relevant anti-
allergic medications, however recorded and scored.

Secondary outcomes

e Measurement of serum IgE and IgG (total and specific).
o Assessment of allergen sensitivity (eye, nose or skin).
e Quality of life.

e Adverse event reports.

Search methods for identification of studies

We conducted systematic searches for randomised controlled tri-
als. There were no language, publication year or publication sta-
tus restrictions. The date of the last search was 14 August 2009
following original searches in September 2002.

Electronic searches

We searched the Cochrane Ear, Nose and Throat Disorders Group
Trials Register; the Cochrane Central Register of Controlled Trials
(CENTRAL, The Cochrane Library 2009, Issue 3); PubMed; EM-
BASE; CINAHL; LILACS; KoreaMed; IndMed; PakMediNet;
CAB Abstracts; Web of Science; BIOSIS Previews; CNKI (China
National Knowledge Infrastructure); mRCT (Current Controlled
Trials); ICTRP (International Clinical Trials Registry Platform)
and Google.

We modelled subject strategies for databases on the search strat-
egy designed for CENTRAL. Where appropriate, we combined
subject strategies with adaptations of the highly sensitive search
strategy designed by the Cochrane Collaboration for identifying
randomised controlled trials and controlled clinical trials (as de-
scribed in The Cochrane Handbook for Systematic Reviews of Inter-
ventions Version 5.0.1, Box 6.4.b. (Handbook 2008)).

CENTRAL search strategy

#1 MeSH descriptor Immunotherapy explode all trees

#2 MeSH descriptor Desensitization, Immunologic explode all
trees

#3 MeSH descriptor Allergens explode all trees with qualifiers:
AD,IM

#4 immunotherap*

#5 ((allergen* OR immunologic*) AND (hyposensitiz* OR hy-
posensitis* OR desensitiz* OR desensitis*))

#6 (#1 OR #2 OR #3 OR #4 OR #5)

#7 MeSH descriptor Administration, Sublingual explode all trees
#8 (SUBLINGUAL* OR ORAL* OR TONGUE OR MU-
COSA)

#9 (#7 OR #8)

#10 (#6 AND #9)

#11 SLIT

#12 (#10 OR #11)

#13 MeSH descriptor Rhinitis, Allergic, Perennial explode all trees
#14 MeSH descriptor Rhinitis, Allergic, Seasonal explode all trees
#15 MeSH descriptor Rhinitis explode all trees

Sublingual immunotherapy for allergic rhinitis (Review)
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#16 rhind*

#17 MeSH descriptor Hypersensitivity explode all trees

#18 allerg* OR hypersensitiv*

#19 ((#15 OR #16 ) AND (#17 AND #18))

#20 (perennial:ti OR persistent:ti OR nonseasonal:ti OR nose:ti
OR nasal:ti OR cat:ti OR fur:ti OR hair*:ti OR dander:ti OR
dust*:ti OR mite*:ti OR pet*:ti OR dog*:ti OR cockroach*:ti OR
seasonal:ti OR intermittent:ti OR spring:ti OR summer:ti OR
pollen:ti OR grass*:ti OR birch:ti OR ragweed:ti OR tree*:ti OR
weed*:ti OR mugwort:ti OR willow:ti OR alder:ti)

#21 ((#17 OR #18 ) AND #19)

#22 (hayfever OR “hay fever” OR pollenosis OR pollinosis OR
SAR OR PAR)

#23 (#13 OR #14 OR #19 OR #21 OR #22)

#24 (#12 AND #23)

Search strategies for other key databases including PubMed are
shown in Appendix 1.

Searching other resources

We scanned reference lists of identified studies for further trials.
We searched PubMed, TRIPdatabase, NHS Evidence - ENT and
Audiology, and Google to retrieve existing systematic reviews pos-
sibly relevant to this systematic review, in order to search their
reference lists for additional trials. We sought abstracts from con-
ference proceedings via the Cochrane Ear, Nose and Throat Dis-
orders Group Trials Register.

We identified additional trials through discussion with specialist
allergists, or other professionals with an interest in the area.

We used papers written in English and other languages; transla-
tions were performed by the Cochrane ENT Group.

Data collection and analysis

Selection of studies

Two authors (SR and MC) independently screened the search re-
sults and selected studies which appeared to meet the review in-
clusion criteria. We obtained all such studies in full text for further
assessment. Any disagreements about which studies to include in
the review were resolved by further discussion with the other two
authors (SRD and DW) where necessary.

Data extraction and management

We extracted data from the included studies onto a standard form,
covering study type and methodology, number and description of
participants, details of type, dosage, schedule, duration of sublin-
gual immunotherapy used, as well as the results, types, timing and
method of outcome measures. One author (SR) extracted all data

and values were checked by MC and SRD.

Where published manuscripts did not report data sufficiently or
in suitable format for meta-analysis we sought further information
directly from the authors.

As all the authors were previously familiar with the content of
most of the studies, we did not remove the study author names
before assessment and data extraction.

Assessment of risk of bias in included studies
Three authors (SR, MC and DW) assessed the identified studies

separately and compared the results.
For the original 2003 review, quality assessment of the trials was
performed using the Jadad scale (Moher 1998). For the 2010 up-
date, all the originally included studies were re-assessed by SR and
MC, and scored again with the Jadad scale. We only included
double-blind, placebo-controlled trials with a Jadad score > 3/5 in
the review.
For the 2010 update, two authors (SR and MC) also assessed all
included studies for risk of bias using the Cochrane Collaboration
"Risk of bias’ tool as guided by The Cochrane Handbook for System-
atic Reviews of Interventions (Handbook 2008).
The following were taken into consideration:

e sequence generation;
allocation concealment;
blinding;
incomplete outcome data;

selective outcome reporting; and

other sources of bias.

We described each of these domains as reported in the trial and
then assigned a judgement about the adequacy of each entry. This
involved answering a pre-specified question whereby a judgement
of Yes’ indicates low risk of bias, No’ indicates high risk of bias,
and ‘Unclear’ indicates unclear or unknown risk of bias.

Data synthesis

Apart from adverse events, all the outcome data analysed were
continuous. The most common way of recording data was through
daily diary cards, recording and scoring symptoms (nasal, eye or
less frequently chest) and medication use (antihistamine tablets,
nasal sprays, eye drops). The data were subsequently totalled and
averaged.

A wide range of different scoring systems and scales were employed
by trial authors for both primary and secondary outcomes. This
creates problems of significant heterogeneity but is unavoidable.
The outcome data extracted from the included studies were en-
tered into RevMan 5 by SR and MC for the statistical analysis
(RevMan 2008). A wide variety of scoring systems were used there-
fore we performed the analysis using the standardised mean dif-
ference (SMD) (the difference in means between two treatment
groups, immunotherapy and placebo, in units of pooled standard
deviation).

Sublingual immunotherapy for allergic rhinitis (Review)
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We used random-effect models for statistical analysis of the overall
efficacy of sublingual immunotherapy. We presented the results as
SMDs with the 95% confidence intervals (CI).

We analysed heterogeneity between studies using the Chi? test,
with a P value of < 0.1 indicating the significant heterogeneity
between studies, and the I2 statistic which describes the percentage
of total variation across trials that is due to heterogeneity rather
than sampling error. We used the threshold values recommended
in the Cochrane Handbook for Systematic Reviews of Interventions
(0% to 40%: might not be important; 30% to 60%: moderate
heterogeneity; 50% to 90%: substantial heterogeneity; 75% to
100%: considerable heterogeneity).

We carried out subgroup analysis according to the review protocol
as follows:

1. seasonal versus perennial allergens;

2. children versus adults;

3. dosage of major allergen (< 5 mcg of major allergen protein
versus 5 to 20 mcg versus > 20 mcg;

4. duration of immunotherapy (< 6 months versus 6 to 12
months versus 12 months, to cover pre-seasonal, perennial and
prolonged treatment);

5. sublingual spit versus sublingual swallow; and

6. sublingual drops versus tablets.

We analysed adverse events (AE) as discontinuous data, therefore
we present only descriptive analysis.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

The original 2003 version of this review included 22 studies; the
2010 update includes 60 studies.

Results of the search

The updated searches in 2009 identified 628 papers of poten-
tial interest. We discarded 498 papers after reading the abstracts
(review articles or descriptive studies, papers investigating other
routes of immunotherapy or not investigating allergic rhinitis).
We therefore evaluated 130 papers in detail. Among these, 12 ref-
erences were matched to studies already included or excluded from
the review and these are grouped under the ’primary’ reference for
the study.

Following this evaluation we discarded another 68 papers.

Included studies

We thus identified 62 papers as potentially appropriate for the
review and meta-analysis. We identified two studies as ongoing
(Ingels 2002; O’Hehir 2005).

A total of 60 studies are now included in the 2010 update of this
review, of which 49 studies are included in the updated meta-
analyses. Eleven studies that did not contain efficacy data eligible
for meta-analysis contained useful adverse event data.

Allergen

Most trials were performed with grass pollen (23 studies). Other
allergens used were Parietaria (five trials), ragweed (two trials),
trees (nine trials: two olive, three cypress, two birch pollen, two
mixed trees), house dust mite (eight trials) and cat (one trial).
One of the trials investigated the efficacy of grass and birch pollen
immunotherapy.

Participants

Thirty-four studies were performed in adults and 15 investigated
efficacy and safety in children.

Treatment duration

Treatment lasted for less than six months in 17 studies; six to 12
months in 16 studies and longer than 12 months in 16 studies.

Dose of allergen

Of the 49 studies, 32 reported the major allergen dose in a manner
suitable for meta-analysis. The rest of the trials either did not
provide the sufficient data or reported the cumulative dose (weekly,
monthly or a total cumulative dose over the complete treatment).
Eight trials used daily doses of less than 5 mcg, in 12 studies the
dose was between 5 and 20 mcg per day, and 12 papers reported
a daily dose of more than 20 mcg.

Allergen reactivity

Nine trials reported data on skin sensitivity, but only six (skin
prick test after treatment) could be included in the meta-analysis.
Seven trials reported data eligible for meta-analysis of nasal reac-
tivity. Data on conjunctival reactivity were not sufficient for meta-
analysis.

Excluded studies

At the 2010 update we excluded 14 further studies. We also ex-
cluded three studies that had been previously included in the orig-
inal 2003 review and which did not satisfy the new risk of bias
assessment criteria (D’Ambrosio 1996; Mungan 1999; Quirino

Sublingual immunotherapy for allergic rhinitis (Review)
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1996). Two formerly excluded studies (Clavel 1998; Sabbah 1994)
are now included in the review. These two studies did not con-
tain sufficient efficacy data, but they satisfied the review inclusion
criteria and their adverse event data were analysed. A total of 24
studies are excluded from this updated version of the review (see
Characteristics of excluded studies). Studies listed as excluded are
those which satisfied the majority but not all of our inclusion cri-
teria.

Risk of bias in included studies

All included studies were double-blind, placebo-controlled trials

of parallel-group design. Concealment of treatment allocation was
considered adequate in all studies, based on statements made by
the original authors. Blinding of study subjects and investigators
was almost universally maintained by the use of identical placebo
preparations. It should, however, be noted that most investigators
reported high levels of minor oral side effects (tingling, itching and
swelling beneath the tongue) in actively treated subjects, which
could influence blinding.

Full risk of bias assessments can be found in the Characteristics of
included studies table. A "Risk of bias’ summary of our judgements
about each risk of bias item for each included study is presented
in Figure 1 and as a graph in Figure 2.

Sublingual immunotherapy for allergic rhinitis (Review)
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Figure I. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.
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Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Effects of interventions
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A total of 49 studies were included in the meta-analysis. In to-
tal 2333 active (sublingual immunotherapy - SLIT) and 2256
placebo patients were included. The combined standardised mean
difference (SMD) following sublingual immunotherapy (SLIT)
was SMD -0.49 (95% confidence interval (CI) -0.64 to -0.34)
favouring active treatment (P < 0.00001). There was significant
heterogeneity between the studies (Chi2 = 256.76, P < 0.00001,
12 = 81%) (Analysis 1.1).

Subgroup analysis: seasonal and perennial allergens

We performed the first subgroup analysis in the two biggest sub-
groups: seasonal (39 trials) and perennial allergens (10 trials).

In the seasonal allergens group there were 2081 participants in the
SLIT and 2003 in the placebo group. The combined SMD was -
0.34 (95% CI -0.44, -0.25, P < 0.00001). Significant heterogene-
ity between studies was indicated (Chi? = 68.54, P = 0.002, 12 =
45%) (Analysis 2.1).

The perennial allergen studies involved 252 SLIT and 253 placebo
patients, with SMD -0.93 (95% CI -1.69 to -0.17, P = 0.02).
Significant heterogeneity between studies was indicated (Chi?
115.91, P < 0.00001, I2= 92%) (Analysis 3.1).

Subgroup analysis: age

We performed the age subgroup analysis for adults and children in
eight studies. In studies with a mixed population the participants
were considered as adults if the median age was > 20, otherwise
they were not included in the age subgroup analysis.

Thirty-four studies were performed in adults, 1631 participants
received SLIT and 1566 placebo. The combined SMD was -0.44
(95% CI -0.56 to -0.31, P < 0.00001). Significant heterogeneity
was indicated between studies (Chi2 77.81, P = 0.0001, 12 = 58%)
(Analysis 4.1).

Fifteen studies were identified in children; 702 participants were
included in the SLIT and 690 in the placebo group. The com-
bined SMD was -0.52 (95% CI -0.94 to -0.10, P = 0.02). Highly
significant heterogeneity between studies was indicated (Chi? =
177.60, P < 0.00001, I2 = 92%) (Analysis 5.1).

Subgroup analysis: treatment duration

Seventeen trials reported treatment duration for less than six
months; 890 patients received SLIT and 882 received placebo
treatment. The combined SMD in this group was -0.54 (95%
CI -0.86 to -0.21, P = 0.001). There was an indication of highly
significant heterogeneity between these trials (Chi2 157.82 , P =
0.00001, I? = 90%) (Analysis 6.1).
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In 16 studies the treatment duration was between six and 12
months; 867 participants were in the SLIT and 869 in the placebo
group. The SMD in this group was -0.31 (95% CI -0.46 to0 -0.16,
P < 0.0001). A significant level of heterogeneity was indicated
(Chi2 = 25.47, P = 0.04, 12 = 41%) (Analysis 7.1).

Treatment lasted for longer than 12 months in 16 studies; 580
received SLIT and 509 placebo. The SMD was -0.63 (95% CI -
0.92 to -0.34, P < 0.0001). Significant heterogeneity among the
studies was indicated (Chi2 = 74.88, P < 0.00001, I2 = 80%)
(Analysis 8.1).

Subgroup analysis: major allergen dose

Major allergen content < 5 mcg

Eight trials in this group reported symptom score results; 141
patients received SLIT and 134 placebo. The SMD was -0.32
(95% CI -0.69 to 0.05, P = 0.09). Significant heterogeneity was
shown between studies (Chi2=15.18, P = 0.03, I2= 54%) (Analysis
9.1).

Major allergen content 5 to 20 mcg

There were 12 studies included in this subgroup, with 1006 pa-
tients receiving SLIT and 966 placebo. The SMD was -0.34 (95%
CI -0.45 to -0.24, P < 0.00001). A lack of heterogeneity be-
tween studies was indicated (Chi2 was 13.52, P = 0.26, I2= 19%)
(Analysis 10.1).

Major allergen content > 20 mcg

There were 12 studies in this subgroup, with 541 receiving SLIT
and 500 placebo. The SMD in this group was -0.33 (95% CI -
0.49 t0 -0.17, P < 0.0001). No significant heterogeneity between
studies was demonstrated (Chiz = 15.19, P = 0.17, 12 = 28%)
(Analysis 11.1).

Subgroup analysis: individual allergens

It was possible to perform individual subgroup analysis for one
perennial (house dust mite) and four seasonal (grass pollen, Pari-
etaria, ragweed, tree) allergens because they were investigated in
more than one study.

Nine studies investigated house dust mite, with 232 patients in
the SLIT and 232 in the placebo group. The SMD was -0.97
(95% CI -1.80 to -0.13, P = 0.02). There was an indication of
highly significant heterogeneity between studies (Chi2 = 110.42,
P < 0.00001, I2 = 93%) (Analysis 13.1).

Twenty-three studies were performed with grass pollen allergen.
There were 1549 in the SLIT and 1464 patients in the placebo
group. The combined SMD was -0.35 (95% CI -0.45 to-0.24, P <

0.00001). Significant heterogeneity was indicated among studies
(Chi2 = 39.58, P = 0.01, 12 = 44%) (Analysis 14.1).

There were only two studies investigating ragweed, involving 85
participants in the SLIT and 90 in the placebo group. The SMD
was -0.44 (95% CI -0.74 to -0.14, P = 0.004). There was no
heterogeneity shown between the studies (Chi2 = 0.00, P = 0.96,
12 = 0%) (Analysis 15.1).

Parietaria was investigated in five trials, with 74 patients in the
SLIT and 77 in the placebo group. The SMD was -0.36 (95%
CI -0.69 to -0.04, P = 0.03). There was no heterogeneity shown
between studies (Chi2 = 2.95, P = 0.57, I2 = 0%) (Analysis 16.1).
Nine different studies involved trees (two mixed trees, two birch,
two olive and three cypress); 197 participants received SLIT and
183 placebo. The SMD was -0.42 (95% CI -0.77 to -0.06, P
= 0.02). Significant heterogeneity was indicated among studies

(Chi2 =20.17, P = 0.01, I2 = 60%) (Analysis 17.1).

Subgroup analysis: medication preparation

Sublingual tablets

Sublingual tablets were used in 11 studies, with 945 participants
in the SLIT and 936 in the placebo group. The SMD in this
subgroup was -0.48 (95% CI -0.58 to -0.38, P < 0.00001). A
significant level of heterogeneity between studies was indicated
(Chi2 = 39.07, P < 0.0001, I2 = 74%) (Analysis 20.1).

Sublingual drops

There were 35 studies included in this subgroup, with 1270 pa-
tients receiving SLIT and 1194 placebo. The SMD was -0.35 (95%
CI -0.42 to -0.28, P < 0.00001). Highly significant heterogeneity
between studies was indicated (Chi2 = 436.12, P < 0.00001, 12 =
92%) (Analysis 21.1).

Three studies used both drops and tablets and were not included
in the analysis.

Medication scores

Thirty-eight trials reported medication score results, with a total of
1737 patients in the SLIT group and 1642 in the placebo group.
The combined SMD was -0.32 (95% CI -0.43 to -0.21, P <
0.00001). Significant heterogeneity was indicated (Chi? = 73.32,
P =0.0003, 12 = 50%) (Analysis 1.2).

Subgroup analysis: seasonal and perennial allergens

In the seasonal allergens group 32 trials reported medication score,
with 1557 patients receiving SLIT and 1457 placebo. The SMD
was -0.30 (95% CI -0.41 to -0.19, P < 0.00001). Significant het-
erogeneity among studies was indicated (Chi? = 55.80; P = 0.004,
12 = 44%) (Analysis 2.2).
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Six studies with perennial allergens involved 180 SLIT and 185
placebo patients. The SMD was -0.43 (95% CI -0.89 to 0.02, P
= 0.06). Significant heterogeneity between studies was indicated
(Chi2 = 17.21, P = 0.004, 12 = 71%) (Analysis 3.2).

Subgroup analysis: age

Twenty-six studies which were performed in adults reported the
medication score; 1168 participants received SLIT and 1067
placebo. The combined SMD was -0.40 (95% CI-0.53 to -0.26, P
<0.00001). Significant heterogeneity was indicated (Chi? = 47.76,
P = 0.004, I2= 48%) (Analysis 4.2).

Twelve studies in children reported the medication score; 569 pa-
tients in the SLIT and 575 in the placebo group. The combined
SMD was -0.16 (95% CI -0.32 to 0.00, P = 0.06). Heterogeneity
was non-significant (Chi2? = 17.31, P = 0.10, I2 = 36%) (Analysis
5.2).

Subgroup analysis: treatment duration

Fifteen out of 17 trials with a treatment duration of less than
six months reported medication scores; 694 participants received
SLIT and 672 placebo. The SMD was -0.32 (95% CI -0.45 to -
0.18, P < 0.00001). A lack of heterogeneity between studies was
indicated (Chi2 = 19.09; P = 0.16, 12 = 27%) (Analysis 6.2).
Medication score was reported in 13 studies with a treatment
duration between six and 12 months. A total of 705 active and
693 placebo participants took part in these trials. The SMD was
-0.31 (95% CI -0.50 to -0.12, P = 0.002). A significant level of
heterogeneity was indicated (Chi2 = 26.90, P = 0.008, 12 = 55%)
(Analysis 7.2).

Treatment lasted for longer than 12 months in 10 studies reporting
medication scores; 338 patients received SLIT and 277 placebo.
The SMD was -0.34 (95% CI-0.64 to -0.04, P = 0.03). Significant
heterogeneity among the studies was indicated (Chi? = 27.13, P
=0.001, I2 = 67%) (Analysis 8.2).

Subgroup analysis: major allergen dose

Major allergen content < 5 mcg

Six trials in this group reported medication score; 110 patients
received SLIT and 109 placebo. The SMD was -0.59 (95% CI -
0.94 t0-0.24, P = 0.0008). A lack of heterogeneity between studies
was indicated (Chi2 = 7.43, P = 0.19, I2 = 33%) (Analysis 9.2).

Major allergen content 5 to 20 mcg

Eleven studies were included in this subgroup analysis, with total
of 992 patients receiving SLIT and 948 placebo. The SMD was -
0.21 (95% CI-0.35 t0-0.07, P = 0.003). Significant heterogeneity

between studies was indicated (Chi2 = 19.84, P = 0.03, 12 = 50%)
(Analysis 10.2).

Major allergen content > 20 mcg

Ten studies from this group reported medication scores; 360 par-
ticipants in the SLIT and 301 in the placebo group. The SMD in
this group was -0.22 (95% CI -0.43 to 0.00, P = 0.05). Significant
heterogeneity between studies was indicated (Chi? = 15.70, P =
0.07, I2 = 43%) (Analysis 11.2).

Subgroup analysis: individual allergens

As with symptom scores, we performed meta-analysis for medica-
tion scores for one perennial (house dust mite) and four seasonal
(grass pollen, Parietaria, ragweed, tree) allergens.

Medication scores were reported in five trials involving house dust
mite; 95 patients received SLIT and 94 received placebo. The
SMD was -0.52 (95% CI -1.09 to 0.05, P = 0.07). Highly sig-
nificant heterogeneity was indicated between studies (Chi? test =
12.92, P = 0.01, I2 = 69%) (Analysis 13.2).

Seventeen studies were performed with grass pollen allergen. There
were 1201 patients in the SLIT and 1107 in the placebo group.
The combined SMD was -0.23 (95% CI -0.37 to -0.10, P =
0.0008). Significant heterogeneity among studies was indicated
(Chi2 = 34.55, P = 0.005, I2 = 54%) (Analysis 14.2).
Medication scores were also reported in two studies investigating
ragweed, involving 85 patients in the SLIT and 90 in the placebo
group. The SMD was -0.30 (95% CI -0.60 to 0.00, P = 0.05). No
heterogeneity was shown between studies (Chi2 0.82, P = 0.37, I2
=0%) (Analysis 15.2).

Parietaria was investigated in five trials, with 74 patients in the
SLIT and 77 in the placebo group. The SMD was -0.62 (95% CI
-1.00 to -0.24, P = 0.001). No heterogeneity was shown between
studies (Chi? = 5.30, P = 0.26, I2 = 25%) (Analysis 16.2).

Nine different studies involved trees, with 197 participants receiv-
ing SLIT and 183 placebo. The SMD was -0.38 (95% CI -0.62
t0-0.13, P = 0.002). There was a lack of significant heterogeneity
among studies (Chi? = 10.24, P = 0.25, I2 = 22%) (Analysis 17.2).

Subgroup analysis: medication preparation

Sublingual tablets

Sublingual tablets were used in nine trials, with 799 participants
in the SLIT group and 779 in the placebo group. The SMD was -
0.33 (95% CI-0.46 t0-0.20, P < 0.00001). Highly significant het-
erogeneity was shown between studies (Chi2 = 50.39, P < 0.00001,
12 = 84%) (Analysis 20.2).

Sublingual immunotherapy for allergic rhinitis (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Sublingual drops

Medication score was reported in 27 studies using sublingual
drops; 865 SLIT and 788 placebo participants took part in these
trials. The SMD was -0.01 (95% CI -0.05 to 0.04, P = 0.74). A
significant level of heterogeneity was indicated (Chi2 = 82.89, P <
0.00001, I2 = 69%) (Analysis 21.2).

Specific serum antibodies

Fourteen studies reported increases in serum-specific IgE levels in
a manner suitable for the meta-analysis, with 675 participants in
the SLIT and 659 in the placebo group. The combined SMD was
0.27 (95% CI -0.01 to 0.55, P = 0.05). Significant heterogeneity
was indicated between studies (Chi2 = 68.63, P < 0.00001, 12 =
81%) (Analysis 12.1).

Total serum-specific IgG was measured in three studies, with 286
participants in the SLIT and 304 in the placebo group. The com-
bined SMD was 0.95 (95% CI 0.78 to 1.12, P < 0.00001). There
was no significant heterogeneity between studies (Chi? = 1.01, P
= 0.60, 12 = 0%) (Analysis 12.2).

Serum-specific IgG4 was measured in 13 trials, with a total number
of 588 in the SLIT and 599 in the placebo group. The total SMD
was 0.46 (95% CI 0.29 to 0.63, P < 0.00001). Highly significant
heterogeneity was indicated (Chi2 = 174.24, P < 0.00001, 12 =
93%) (Analysis 12.3).

Table 1. Adverse events: data not suitable for analysis

Allergen sensitivity

Six studies included skin reactivity data (skin prick test or early
phase reaction) that were eligible for the meta-analysis; 183 partic-
ipants were in the SLIT and 148 in the placebo group. The SMD
was 0.12 (95% CI -0.26 to 0.51, P = 0.53). Significant hetero-
geneity was indicated among studies (Chi? was 12.47, P = 0.03,
12 = 60%) (Analysis 18.1).

The results of nasal reactivity were reported in 10 studies, but only
seven were suitable for meta-analysis. The analysis involved 111
participants in the SLIT and 109 participants in the placebo group.
The SMD was 0.32 (95% CI -0.13 to 0.78, P = 0.17). Highly
significant heterogeneity was indicated between studies (Chi? =
16.39, P = 0.01, I2 = 63%) (Analysis 18.2).

We identified only one study each assessing conjunctive and
bronchial provocation tests which were eligible for meta-analysis,
therefore we could not perform these analyses.

Adverse events

We included 60 studies in our systematic review and all were anal-
ysed for safety results. Adverse events were the only discontinuous
data analysed in our review.

Twenty-five studies reported data in a manner not suitable for our
analysis (insufficient data, adverse events reported by system organ
classification, data expressed in percentages, etc.) (Table 1).

Study ID Sublingual immunotherapy Placebo Additional comments
N N
Bowen 2004 43 40 Report by SOC
Casanovas 1994 9 6 Grading according to EAACI
Cao 2007 85 91 Insufficient data
Dahl 2006a 61 32 AE reported as percentage of patients
de Blay 2003 33 42 AE reported as percentage of patients
Di Rienzo 2006 19 15 Insufficient data
Drachenberg 2001 49 19 AE reported as difference between SLIT and placebo group (P val-
ues)
Dubakiene 2003 59 60 Insufficient data

Durham 2006

AE reported by severity
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Table 1. Adverse events: data not suitable for analysis  (Continued)

Feliziani 1995 18 16 Insufficient data

Guez 2000 36 36 Insufficient data

Hirsch 1997 15 15 Insufficient data

Hordijk 1998 27 30 AE reported SOC

Ippoliti 2003 47 39 Insufficient data

Lima 2002 28 28 Data reported in percentages
Malling 2005 36 11 Trial design

Data reported in percentages

Marcucci 2005 13 11 Insufficient data
Mungan 1999 15 11 Insufficient data
Ott 2009 142 67 Insufficient data
Palma Carlos 2006 17 16 Insufficient data
Panzner 2008 20 15 Insufficient data
Passalacqua 1998 10 10 Insufficient data
Sanchez 2001 20 20 Insufficient data
Tari 1990 34 32 Insufficient data
Voltolini 2001 15 15 Insufficient data

Six studies with 125 participants in the SLIT and 126 in the
placebo group reported no adverse events during the trials (Table
2).

Table 2. No adverse events reported

Study ID Sublingual immunotherapy Placebo
N N
Ariano 2001 10 10
Bahceciler 2001 8 7
D’Ambrosio 1999 14 16

Sublingual immunotherapy for allergic rhinitis (Review)
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Table 2. No adverse events reported  (Continued)
Passalacqua 1998 15 15
Passalacqua 1999 15 15
Pradalier 1999 63 63

Twenty-two studies reported different local and systemic reactions
as a total number of single adverse events during the whole trial,
hence we analysed these data.

Twenty-five studies reported different local events. Buccal pruritus
was reported in 21 trials: 1126 participants experienced a total
number of 1798 events in the SLIT group and 1075 participants
experienced 492 events in the placebo group. Labial oedema was
reported in 11 studies, with 604 participants/55 events in the

SLIT group and 526 participants/7 labial swelling episodes in the

Table 3. Adverse events - local reactions

placebo group.

Bucco-lingual oedema was reported in eight trials, with 648 par-
ticipants/143 events in the SLIT group, and 606 participants/2
episodes in the placebo group. Throat irritation was reported in
10 trials, including 770 participants in the SLIT and 747 in the
placebo group, with 243 and 29 episodes respectively. Local ad-
verse events were also reported as oral non-specified in three and
local non-specified in three trials (Table 3).

Type of reaction
ported the event

No of studies re- Sublingual immunotherapy

Placebo

Total No of pa- Total No of events

Total No of pa- Total No of events

tients tients
Labial oedema 11 604 55 536 7
Buccal pruritus 21 1126 1798 1075 492
Bucco- lingual 8 648 143 606 2
oedema
Throat irritation 10 770 243 747 29
Oral - non-specified 3 68 143 71 24
Non-specified 3 119 7 116 3
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Systemic reactions were reported by 18 studies (Table 4). Rhinitis
was reported in 16 trials, with 965 participants/1403 events in
the SLIT group and 912 participants/1034 events in the placebo
group. Conjunctivitis alone was reported by eight trials, with 262
participants and 774 conjunctivitis episodes in the SLIT and 238
participants and 786 events in the placebo group. Cough was re-
ported in eight trials: 337 participants treated with SLIT experi-
enced 313 events and 304 participants in the placebo group re-
ported 211 episodes of cough. Gastro-intestinal symptoms were
described by 20 trials with 630 participants in the SLIT and 561
in the placebo group, with 88 and 10 events respectively. None of
the studies reported anaphylaxis.

Table 4. Adverse events - systemic reactions

Type of reaction
ported the event

No of studies re- Sublingual immunotherapy

Placebo

Total No of pa- Total No of events

Total No of pa- Total No of events

tients tients
Urticaria 8 204 7 199 9
Pruritus/rash 10 363 13 222 9
Conjunctivitis 8 262 774 238 786
Rhinitis 16 965 1403 912 1034
Rhino- 6 184 60 176 58
conjunctivitis
Asthma/wheezing 15 488 51 450 42
Cough 8 337 313 304 211
Gastro-intestinal 20 630 88 561 10
Headache 6 535 70 548 68
Anaphylaxis 6 291 0 288 0
Systemic - non- 5 330 4 36 0
specified

Fifteen studies reported adverse events which led to treatment
discontinuation. In the SLIT group, 41 out of 824 patients and 12
out of 861 placebo participants were withdrawn because of adverse
events. Troublesome local reactions were the most common cause,
although systemic reactions were described (Table 5).
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Table 5. Adverse events leading to treatment discontinuation

Study ID

Sublingual immunotherapy

Placebo

N

AE description

N n

AE description

Andre 2003

53

Sublingual burning
Oral pruritus, vom-
iting, headache
Pruritus,

lingual oedema, gas-
tralgia, diarrhoea
Asthma and gastral-

gla

53

—

Gastralgia

Dahl 2006b

316

Angioedema on the
base of the tongue
Inferior

lip angioedema pha-
ryngeal hyperemia,
cough, mild dysp-
noea

Pharynx  oedema,
voice changes
Swelling throat
Angioedema of lips

318 0

Not applicable

Durham 2006

141

Not described

136 1

Not described

Khinchi 2004

23

Pain in fingers and
visible veins
Gastrointestinal
complaints

Itching in the mouth

24 1

Pain and weakness in both arms

La Rosa 1999

20

Not described

21 1

Not described

Lima 2002

28

Troublesome  local
side effects

28 0

Not applicable

Malling 2005

12

Sting and blisters in
the mouth

11 1

Mouth itching

Pajno 2003

15

Systemic

reaction (abdominal
pain, shortness of
breath, wheezing)

15 0

Not applicable

Pradalier 1999

63

Worsening
symptoms
Marked reactions

63 2

Worsening symptoms
Marked reactions
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Table 5. Adverse events leading to treatment discontinuation (Continued)

Rolinck- 49 1 Acute asthma exac- 48 3 Not described

Werninghaus erbation needed hos-

2004 pitalisation

Smith 2004 44 7 4 patients with sys- 45 - Insufficient data
temic but not life-
threatening AE

Tonnel 2004 15 1 Itching/burning of 17 1  Respiratory tract infection
the mouth

Vervloet 2006 38 1 Gastric pain and 38 0 Not applicable
vomiting

Vourdas 1998 33 1 Worsening of aller- 29 0 Not applicable
gic disease

Voltolini 2001 15 1  Exacerbation of 15 1 Dyspnoea
rhinitis and OAS

Five studies reported adverse events by their severity, but not all
of them considered the link with the treatment. The majority of
adverse events were mild to moderate and did not require any
treatment. None of the reactions required the administration of
adrenaline.

Quality of life

Quality of life was reported by three studies, but assessment in
those studies differed greatly and we considered that these data
could not be included in our analysis.

DISCUSSION

This systematic review of sublingually administered allergen im-
munotherapy (SLIT) represents an update of a review first pub-
lished in The Cochrane Library in 2003 (Wilson 2003). The origi-
nal review included data from 22 randomised controlled trials (979
patients) and demonstrated the efficacy of this form of treatment
based on meta-analysis of symptom severity scores (standardised
mean difference (SMD) -0.42; 95% confidence interval (CI) -0.69
t0 -0.15). Ongoing research in this area has been considerable and
this review has now been updated to include studies published
since 2003. The number of studies included has almost trebled
to 60 (with 49 being suitable for pooling in meta-analyses) and
the number of patients in meta-analysis has increased over four-

fold, reflecting a trend towards larger, better designed and more
powerful trials.

The overall results of the meta-analysis differ little from those
seen in 2003, with the overall effect for symptom scores (SMD -
0.49; 95% CI -0.64 to -0.34) being of a similar magnitude, with
tighter confidence intervals reflecting the greatly increased number
of study subjects. The same is true for the analysis of medication
scores, with SMD -0.32 (95% CI -0.43 to -0.21). These data con-
tinue to support the clinical efficacy of sublingual immunotherapy
for allergic rhinitis.

In contrast to the original review, the greater number of studies
has allowed more meaningful analyses of some of the pre-deter-
mined subgroups. In particular there are now 15 studies looking
exclusively at children, some of which are large studies in their
own right (Bufe 2009; Wahn 2009). The treatment effect within
this subgroup of trials appears to be similar to that seen in adults,
especially when considering symptom scores. SLIT represents a
particularly attractive alternative to injection immunotherapy in
this patient group and our findings are entirely consistent with
those reported elsewhere (Calderon 2008).

The protocol for the original review reflected the then classifica-
tion of aero-allergens into seasonal and perennial. The ARIA clas-
sification (ARIA 2008) now uses the terms intermittent and per-
sistent but for this review this change makes no difference. In this
meta-analysis there does appear to be a greater effect with peren-
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nial allergens (predominantly house dust mite) when compared
to seasonal allergens although this is based on fewer studies. More
studies of perennial rhinitis are needed to confirm or exclude this
possibility.

It is not possible to differentiate between different doses on the
basis of this meta-analysis. The difficulty in determining dose in
terms of micrograms of major allergen, and standardising this in-
formation across a range of studies utilising allergen extracts from
different sources, was acknowledged in the original review and re-

mains problematic.

Although the difference is small, this review has shown a trend
in symptom score reduction in trials which lasted for longer than
12 months, when compared with shorter treatment periods. In-
deed, SLIT is now given for longer time periods (over 12 months
in 32% of included studies compared with 19% in 2003), and
more recent studies have shown that treatment for longer than
12 months provides consistent clinical improvement in symptom
and medication scores (Dahl 2008; Durham 2010). These data
are encouraging and should be taken into consideration in future
recommendations or guidelines for the use of SLIT in allergic
rhinitis.

Looking at the total effect and SMD (95% CI) of sublingual im-
munotherapy for individual allergens, house dust mite appears to
be more effective than treatment with other types of allergen, and
even more effective than treatment with grass pollen. However,
the majority of these trials are small, with five (out of nine) trials
involving fewer than 20 participants. Heterogeneity in this group
is amongst the highest in all the meta-analyses; when comparing
P values for the overall effect, the level of significance appears to
be lower than for the majority of other allergens. We therefore
conclude that this finding should be interpreted with caution.

This review has shown that SLIT provokes significant changes in
terms of allergen-specific IgG and IgG4 antibodies, which coin-
cide with a clinical response in terms of symptom and medica-
tion scores. These findings are in complete concordance with the
findings of the previous SLIT review (Wilson 2003), as well as in-
jection immunotherapy (Calderon 2007). Unfortunately, changes
detected in IgG and IgG4 values were not supported by changes
in allergen sensitivity, and meta-analysis of data for skin and nasal

reactivity after treatment showed no difference between the im-
munotherapy and placebo group. The exact role of IgG and IgG4
is still not completely clear. Although they are likely to have a cer-
tain ’protective’ role, there is still an ongoing debate as to whether
this increase in (particularly) IgG4 is just a consequence of expo-
sure to a high dose of allergen or the real immunomodulatory
effect of sublingual immunotherapy. This review could not draw
a definitive conclusion and only further mechanistic studies can

enable us to answer this question.

This review explored the possible differences between different
sublingual preparations (i.e. sublingual drops versus tablets). Al-
though tablets proved to be more effective in terms of medica-
tion scores, and had similar efficacy in terms of symptoms, over-
lapping confidence intervals and the substantial heterogeneity be-
tween studies did not allow us to draw any firm conclusions. It
seems both preparations are similarly effective.

An increasing number of studies report quality of life as a primary
or secondary outcome measure as is the case in clinical trials in
general. Nevertheless, there were big differences in quality of life
scoring systems such that we were unable to analyse these data by
meta-analysis.

It was acknowledged in the original review that many of the studies
included were small, early publications that did not conform to the
CONSORT (1996) guidelines for the publication of randomised
controlled trials (Begg 1996; Moher 2001). The methodological
quality of the studies included on this occasion has been scrutinised
more closely using the new Cochrane criteria, including assessment
of randomisation and allocation concealment.

The possible confounder of publication bias that exists in all meta-
analysis (Calderon 2008; Nieto 2009) was acknowledged in the
original review and has again been addressed on this occasion
through extensive consultation with those active in the field of
SLIT research. We are confident that no data have been excluded
purely on the basis of negative outcome.

Funnel plot evaluations for the two main outcomes (Figure 3;
Figure 4) showed that the plots were reasonably symmetrical and
there did not appear to be a paucity of smaller trials with small or
absent symptom reduction effect.

Sublingual immunotherapy for allergic rhinitis (Review)
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Figure 3. Funnel plot of comparison: | SLIT versus placebo - all, outcome: I.1 Allergic rhinitis symptom

scores.
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Figure 4. Funnel plot of comparison: | SLIT versus placebo - all, outcome: 1.2 Medication scores.
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In the current review we withdrew three studies (D’Ambrosio
1996; Mungan 1999; Quirino 1996) that had been included in
the 2003 review as they did not satisfy the new Cochrane criteria
for randomised, double-blind studies.

Heterogeneity between studies was acknowledged as a significant
problem in the last review, and is a known problem in systematic
reviews. This results largely from methodological and clinical het-
erogeneity (i.e. differences in scoring systems, sample sizes, type
and dose of allergen, age groups, etc.) used across studies. Selec-
tion of the studies for this review was defined in our protocol and
studies which satisfied our criteria were chosen. The method used
by The Cochrane Collaboration for assessing heterogeneity has
however changed and can now be expressed as an I? statistic. It
remains the case that studies in this field are heterogeneous and
data are expressed in a wide variety of different ways. However,
certain subgroup analyses (e.g. seasonal allergens, individual aller-
gens, subgroup analysis for major allergen content) have shown the
significant reduction in heterogeneity even though these groups
were prespecified by a protocol. This means that there will always
be a degree of interpretation required when amalgamating studies
in meta-analysis and further subgroup analysis could be performed
in order to address better the problem of heterogeneity. Despite
this, there is remarkable consistency in the outcomes of related
systematic reviews (Casale 2009; Cox 2006; Wilson 2005).

Adverse events

Although considered as a secondary outcome, we felt analysis of
adverse events to be crucial as a low incidence confers advantage
on SLIT as an alternative to injection immunotherapy. Adverse
event data were, by their nature, non-continuous. Authors mainly
reported data as total number of events for a number of patients,
rather than number of certain events per patient. Some papers re-
ported their most common events as a percentage of total events,
or as a percentage of patients who experienced particular events.
These were therefore not suitable for meta-analysis and we were
able to perform only descriptive analysis. A further problem is
that unlike for the subcutaneous route there is currently no inter-
nationally standardised methodology for reporting local adverse
events of sublingual immunotherapy.

With these reservations, local reactions are again shown to be com-
mon and reported much more frequently in SLIT recipients than
in those receiving placebo. These are clearly unavoidable but are
usually seen as an inconvenience and cause little distress and have
no lasting effect, though rarely these adverse events were distress-
ing enough to warrant withdrawal of treatment.

Systemic reactions were again largely confined to the upper res-

piratory tract and associated organs (rhinitis, conjunctivitis or
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rhinoconjunctivitis) and were more frequent in the SLIT than in
the placebo groups. Asthma or wheeze was no more likely in SLIT
recipients than in placebo recipients. Gastrointestinal effects (non-
specified) were rare but more apparent in SLIT recipients and were
largely confined to paediatric trials. None were considered serious.
There were no reports in clinical trials of severe systemic reactions
or anaphylaxis and none of the systemic reactions needed the use
of adrenaline. No fatalities were reported.

This review evaluates a large number of double-blind, placebo-
controlled studies which, in total, give us a large number of doses.
No incidences of life-threatening reactions were reported in the
studies analysed. We conclude that SLIT remains a safe treatment
with an extremely low incidence of significant side effects. Systemic
adverse events were predominantly mild to moderate and their
causality was unlikely to be related to SLIT. We have been unable
to correlate adverse events with allergen dose.

There are no reports of fatalities following sublingual im-
munotherapy. Six isolated cases of severe reactions have been re-
ported independently of clinical trials and all involved deviation
from current recommended practice according to international
guidelines (Antico 2006; Blazowski 2008; de Groot 2009; Dunsky
2006; Eifan 2007). Numbers are too few to allow identification of
risk factors for severe systemic reactions, whereas it can be noted
that five out of six occurred in young females, five out of six had
asthma, and two out of six had previously experienced severe re-
actions during subcutaneous immunotherapy. These data should
be viewed in the context of the number of doses of sublingual im-
munotherapy that have been prescribed and administered world-
wide.

Since the original systematic review in 2003 SLIT has become es-
tablished as an effective and low-risk alternative to allergen injec-
tion immunotherapy, which carries a significant morbidity and a
requirement for delivery within specialist centres capable of meet-
ing CSM recommendations. SLIT is recommended to be initiated
in secondary care and the first dose taken under medical supervi-
sion whereas maintenance treatment is recommended to be self-
administered in the patient’s home.

Only two studies in the original review compared injection im-
munotherapy with sublingual immunotherapy directly (Mungan
1999; Quirino 1996). In the current review only one study com-
pared injection immunotherapy versus SLIT. Although compari-
son of those two treatment options was not the objective of this
review, the search process enabled us to identify papers comparing
the efficacy of these treatment options. We found very few such
papers: there appears to be insufficient data available to draw any
conclusions and more definitive head-to-head trials are needed.
A Cochrane Review of allergen injection immunotherapy, which
included 51 trials with 2871 participants (Calderon 2007), showed
a SMD of -0.73 (95% CI -0.97 to -0.5) for symptom scores com-
pared to placebo and a SMD of -0.57 (95% CI -0.82 to -0.33) for
medication scores. Although the SMDs are numerically different,
the confidence intervals overlap with those for SLIT, indicating no

apparent difference between the two therapies on this basis. How-
ever, it is not correct to perform a direct statistical comparison be-
tween these two meta-analyses. These data raise the importance of
future double-blind, double-dummy trials that directly compare
these two routes of immunotherapy.

Injection immunotherapy exerts its long-lasting effects through
modulation of the response of the immune system upon allergen
exposure, altering from an allergic response to one of immune
tolerance as evidenced by alterations in Th cell cytokine profiles,
numbers of effector cells at target sites and changes in humoral
responses, including increases in putative blocking IgG4 class an-
tibodies (Wilson 2001). In the 2003 review there were only six
studies that reported immunological outcomes, in terms of im-
munoglobulin levels, that were suitable for meta-analysis but avail-
able data did suggest consistent increases in allergen-specific [gG4
during SLIT treatment. Eleven studies (doubling the number of
subjects) in the current review contained data on IgG4 levels and
a consistent and significant two-fold increase in IgG4 levels was
observed. The role of allergen-specific IgG4 antibodies remains
controversial but the evidence points towards similar immuno-
logical mechanisms underlying the two forms of therapy. Further

discussion on mechanisms is outside the scope of this review.

AUTHORS’ CONCLUSIONS

Implications for practice

This systematic review and meta-analysis is more powerful than
the original review published in 2003, with over four times the
number of patients. The data again strongly support the efficacy of
sublingual immunotherapy compared with placebo in terms of a
reduction in rhinitis symptom scores and anti-allergic medication
requirements. Furthermore, the data now more strongly support
the use of sublingual immunotherapy in children and in allergic
thinitis due to all acro-allergens.

Sublingual immunotherapy is now established as a viable alter-
native to allergen injection immunotherapy, with a significantly
lower risk profile and, on the basis of meta-analyses, little differ-
ence in overall efficacy.

Implications for research

The optimum dose and duration of therapy remains an unan-
swered question and it is unlikely that meta-analysis will provide
the answers. Ongoing clinical trials of prolonged therapy and in-
creasing use of standardised tablet products may do.

The mechanism of action of both injection and sublingual
immunotherapy remain under investigation, and injection im-
munotherapy has been proven to lead to long-term changes in
the immunological response to allergen that may persist for years
following discontinuation.

Sublingual immunotherapy for allergic rhinitis (Review)

20

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



ACKNOWLEDGEMENTS

Grateful thanks are extended to the authors of individual studies
who provided additional data to allow meaningful meta-analysis
to be performed.

REFERENCES

References to studies included in this review

Amar 2009 {[published and unpublished data}
* Amar SM, Harbeck R], Sills M, Silveira L], O’Brien H, Nelson
HS. Response to sublingual immunotherapy with grass pollen
extract: monotherapy versus combination in multiallergen extract.

Journal of Allergy and Clinical Immunology 2009;124(1):150-6.

Andre 2003 {published data only}
* Andre C, Perrin- Fayolle M, Grosclaude M, Couturier B, Basset
D, Cornillon ], et al.A double- blind placebo- controlled evaluation
of sublingual immunotherapy with standardized ragweed extract in
patients with seasonal rhinitis. /nternational Archives of Allergy and
Immunology 2003;131:111-18.

Ariano 2001 {[published data only}
Ariano R, Spadolini I, Panzani RC. Efficacy of sublingual
immunotherapy in Cupressaceae allergy using an extract of
Cupressus arizonica. A double blind study. Allergologia et
Immunopathologia 2001;29:238—44.

Bahceciler 2001 {published and unpublished data}
Bahceciler NN, Isik U, Barlan IB, Basaran MM. Efficacy of
sublingual immunotherapy in children with asthma and rhinitis: a
double blind, placebo-controlled study. Pediatric Pulmonology
2001;32:49-55.

Bowen 2004 {published and unpublished data}
Bowen T, Greenbaum ], Charbonneu Y, Hebert ], Filderman R,
Sussman G, et al.Canadian trial of sublingual swallow
immunotherapy for ragweed rhinoconjuctivitis. Annals of Allergy,
Asthma & Immunology 2004;93:425-30.

Bufe 2004 {published and unpublished data}

* Bufe A, Ziegler-Kirbach E, Stoeckman E, Heidemann P, Gehlhar
K, Holland-Letz T, et al. Efficacy of sublingual swallow
immunotherapy in children with severe grass pollen allergic
symptoms, a double-blind, placebo-controlled study. Allergy 2004;
59:498-504.

Bufe A, Ziegler-Kirbach E, Stoeckmann E, Heidemann B, Braun W.
Specific sublingual immunotherapy in children: results of double-
blind, placebo controlled clinical trial [Abstract]. XX Congress of
the European Academy of Allergology and Clinical Immunology.
2001:Abstract No 829.

Bufe 2009 (published data only (unpublished sought but not used)}
Bufe A, Eberle P, Franke-Beckmann E, Funck J, Kimmig M,
Klimek L, et al.Safety and efficacy in children of an SQ-
standardized grass allergen tablet for sublingual immunotherapy.

Journal of Allergy and Clinical Immunology 2009;123(1):167-73.

Caffarelli 2000 /published and unpublished data}
Caffarelli C, Sensi LG, Marcucci E, Cavagni G. Preseasonal local
allergoid immunotherapy to grass pollen in children : a double-

blind, placebo-controlled, randomized trial. Allergy 2000;55:
1142-7.

Calderon 2006 {published data only}
* Calderén M, Essendrop M. Specific immunotherapy with high
dose SQ standardized grass allergen tablets was safe and well
tolerated. Journal of Investigational Allergology and Clinical
Immunology 2006;16(6):338—44.
Calderon MA, Rak S, Durham SR. Grass pollen tablets for
sublingual immunotherapy in seasonal allergic rhinitis [Abstract].

Journal of Allergy and Clinical Immunology 2005;115:S65.

Cao 2007 {published and unpublished data}
Cao LE Lu Q, Gu HL, Chen YP, Zhang Y, Lu M, et al.Clinical

evaluation for sublingual immunotherapy of allergic asthma and

atopic rhinitis with Dermatophagoides Farinae Drops. Zhonghua
Er Ke Za Zhi. 2007;45(10):736-41.

Casanovas 1994 {published and unpublished data}
Casanovas M, Guerra E Moreno C, Miguel R, Maranon E, Daza
JC. Double-blind, placebo-controlled clinical trial of preseasonal

treatment with allergenic extracts of Olea europaea pollen
administered sublingually. Journal of Investigational Allergology &
Clinical Immunology 1994;4(6):305-14.

Clavel 1998 {published data only}
Clavel R, Bousquet ], Andre C. Clinical efficacy of sublingual-
swallow immunotherapy: a double-blind, placebo-controlled trial

of a standardized five-grass-pollen extract in rhinitis. Allergy 1998;
53:493-8.

D’Ambrosio 1999 {published and unpublished data}
Purello-D’Ambrosio E. Sublingual immunotherapy: a double-blind,
placebo-controlled trial with Parietaria judaica extract standardised

in mass units in patients with rhinoconjunctivitis, asthma, or both.

Allergy 1999;54:968-73.

Dahl 2006a {published data only}
Dahl R, Stender A, Rak S. Specific immunotherapy with SQ
standardized grass allergen tablets in asthmatics with
rhinoconjunctivitis. Allergy 2006;61:185-90.

Dahl 2006b {published data only}
* Dahl R, Kapp A, Colombo G, de Monchy JGR, Rak S, Emminger
W, et al.Efficacy and safety of sublingual immunotherapy with grass
allergen tablets for seasonal allergic rhinoconjunctivitis. Journal of
Allergy and Clinical Immunology 2006;118:434—40.
Dahl R, Kapp A, Ribel M, Durham SR. Sublingual
immunotherapy with SQ standardized grass allergen tablets
[Abstract]. Annual Meeting of the AAAACI. 2006.
Durham SR, Riis B. Grass allergen tablet immunotherapy relieves
individual seasonal eye and nasal symptoms, including nasal

Sublingual immunotherapy for allergic rhinitis (Review)

21

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



blockage. Allergy 2007;62(8):954-7.

Emminger W, Dahl R, Kapp A, et al. The long-term efficacy and
safety of a grass allergen tablet for sublingual immunotherapy:
findings from a 3-year clinical trial. Journal of Allergy and Clinical
Immunology 2008;121(2):S75.

de Blay 2003 {published and unpublished data}
de Blay E Purohit A, Kanny G, Le Sellin ], Wessel F, Leynadier F, et
al.Sublingual-swallow immunotherapy with standardized 3-grass
pollen extract: a double-blind placebo controlled study [Abstract].
XXII Congtess of the European Academy of Allergology and
Clinical Immunology (EAACI). 2003:780.

Di Rienzo 2006 {published and unpublished data}
Di Rienzo V, Pucci S, D’Alo S, Di Cara G, Incorvaia C, Frati E, et
al.Effects of high-dose sublingual immunotherapy on quality of life

in patients with cypress-induced rhinitis: a placebo-controlled

study. Clinical and Experimental Allergy Reviews 2006;6:67-70.

Didier 2007 {published data only}
Didier A, Malling HJ, Worm M, Horak E, Jiger S, Montagut A, et
al.Optimal dose, efficacy, and safety of once-daily sublingual
immunotherapy with a 5-grass pollen tablet for seasonal allergic
thinitis. Journal of Allergy and Clinical Immunology 2007;120(6):
1338-45.

Drachenberg 2001 (published data only}
Drachenberg K]J, Pfeiffer P, Urban E. Sublingual immunotherapy -
results from a multi-centre, randomised, double-blind, placebo-
controlled study with a standardised birch and grass/rye pollen
extract. Allergologie 2001;24:525-34.

Dubakiene 2003 /published and unpublished data}
Dubakiene R, Kleinjans HAJ. Effectivness of specific sublingual IT
(SLIT) with tree pollen. A placebo controlled study in 119 patients
[Abstract]. XXII Congress of European Academy of Allergology
and Clinical Immunology. 2003.

Durham 2006 /published and unpublished data}
Durham SR, Yang WH, Pedersen MR, Johansen N, Rak S.
Sublingual immunotherapy with once-daily grass allergen tablets: a
randomized controlled trial in seasonal allergic rhinoconjunctivitis.

Journal of Allergy and Clinical Immunology 20065117 (4):802-9.

Feliziani 1995 {published and unpublished data}
Feliziani V, Lattuada G, Parmiani S, Dall'Aglio PP. Safety and
efficacy of sublingual rush immunotherapy with grass allergen
extracts. A double blind study. Allergologia et Immunopathologia
(Madrid) 1995;23(5):224-30.

Grosclaude 2002 {published data only}
Grosclaude M, Bouillot B, Alt R, Leynadier E, Scheimann P, Rufin P,
et al.Safety of various dosage regimens during induction of
sublingual immunotherapy: a preliminary study. International

Archives of Allergy & Immunology 2002;129:248-53.

Guez 2000 {published and unpublished data}
Guez S, Vatrinet C, Fadel R, Andre C. House-dust-mite sublingual-
swallow immunotherapy (SLIT) in perennial rhinitis: a double-

blind, placebo-controlled study. Allergy 2000;55:369-75.

Hirsch 1997 {published and unpublished data}
Hirsch T, Sahn M, Leupold W. Double-blind placebo-controlled

study of sublingual immunotherapy with house dust mite extract

(D.pt.) in children. Pediatric Allergy and Immunology 1997;8(1):
21-7.

Hordijk 1998 {published data only}
Hordijk GJ, Antvelink JB, Luwema RA. Sublingual
immunotherapy with a standardised grass pollen extract: a double-
blind, placebo-controlled study. Allergologia et Immunopathologia
(Madrid) 1998;26[5]:234-40.

Ibanez 2007 {published data only}
Ibafiez MD, Kaiser F, Knecht R, Armentia A, Schopfer H,
Tholstrup B, et al.Safety of specific sublingual immunotherapy
with SQ standardized grass allergen tablets in children. Pediatric
Allergy and Immunology 2007;18(6):516-22.

Ippoliti 2003 /published data only}
Ippoliti E, De Santis W, Volterrani A, Lenti L, Canitano N, Lucarelli
S, et al.Immunomodulation during sublingual therapy in allergic
children. Pediatric Allergy and Immunology 2003;14:216-21.

Khinchi 2004 {published data only}
Khinchi MS, Poulsen LK, Carat F, Andre C, Hansen AB, Malling
HJ. Clinical efficacy of sublingual and subcutaneous birch pollen
allergen-specific immunotherapy: a randomized, placebo-. Allergy
2004;59:45-53.

Kleine-Tebbe 2006 {published data only}
Kleine-Tebbe J, Herold DA, Ribel M. Clinical safety of grass pollen
allergen tablet for specific immunotherapy [Abstract]. Journal of
Allergy and Clinical Immunology 2005;115:5266.
* Kleine-Tebbe J, Ribel M, Herold DA. Safety of SQ-standardized
grass allergen tablet for sublingual immunotherapy: a randomized,
placebo controlled trial. Allergy 2006;61:181—4.

La Rosa 1999 {published and unpublished data}
La Rosa M, Ranno C, Andre C, Carat F, Tosca MA, Canonica GW.
Double-blind placebo-controlled evaluation of sublingual-swallow
immunotherapy with standardized Parietaria judaica extract in
children with allergic rhinoconjunctivitis. Journal of Allergy and
Clinical Immunology 1999;104:425-32.

Lima 2002 {published and unpublished data}
Lima M, Wilson DR, Roberts A, Walker SM, Durham SR. Grass
pollen sublingual immunotherapy (SLIT) for seasonal

rhinoconjunctivitis: a randomised controlled trial. Clinical and

Experimental Allergy 2002;32(4):507-14.

Malling 2005 {published and unpublished data}
* Malling HJ, Lund L, Ipsen H, Poulsen L. Safety and
immunological changes during sublingual immunotherapy with
standardized quality grass allergen tablets. Journal of Investigational
Allergology and Clinical Immunology 2006;16:162-8.
Malling HJ, Lund L, Ipsen H, Poulsen LK. Safety and
immunological changes during tablet based specific
immunotherapy [Abstract]. Journal of Allergy and Clinical
Immunology 2005;115:S161.

Marcucci 2005 {published and unpublished data}
* Marcucci E Sensi L, Di Cara G, Salvatori S, Bernini M, Pecora S,
et al. Three-year follow-up of clinical and inflammation parameters
in children monosensitized to mites undergoing sub-lingual
immunotherapy. Pediatric Allergy and Immunology 2005;16:
519-26.
Marcucci E, Sensi L, Frati F, Bernardini R, Novembre E, Barbato A,

et al. Effects on inflammation parameters of a double-blind, placebo

Sublingual immunotherapy for allergic rhinitis (Review)

22

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



controlled one-year course of SLIT in children monosensitized to

mites. Allergy 2003;58:657-62.

Nelson 1993 {published data only}
Nelson HS, Oppenheimer J, Vatsia GA, Buchmeier A. A double-
blind, placebo-controlled evaluation of sublingual immunotherapy
with standardized cat extract. Journal of Allergy and Clinical
Immunology 1993;92(2):229-36.

Ott 2009 (published data only}
Ott H, Sieber ], Brehler R, Folster-Holst R, Kapp A, Klimek L, et
al.Efficacy of grass pollen sublingual immunotherapy for three
consecutive seasons and after cessation of treatment: the ECRIT

study. Allergy 2009;64(1):179-86.

Pajno 2003 {published and unpublished data}

Pajno GB, Vita D, Parmiani S, Caminiti L, La Grutta S, Barberio
G. Impact of sublingual immunotherapy on seasonal asthma and
skin reactivity in children allergic to Parietaria pollen treated with
inhaled fluticasone propionate. Clinical Experimental Allergy 2003;
33:1641-7.

Palma Carlos 2006 {published and unpublished data}
Palma-Carlos AG, Santos AS, Branco-Ferreira M, Pregal AL,
Palma-Carlos ML, Bruno ME, et al.Clinical efficacy and safety of
preseasonal sublingual immunotherapy with grass pollen
carbamylated allergoid in rhinitis patients. A double-blind,
placebo- controlled study. Allergologia et Immunopathologia
(Madrid) 2006;34(5):194-8.

Panzner 2008 {published and unpublished data}
Panzner B, Petrds M, Sykora T, Lesnd I. Double-blind, placebo-
controlled evaluation of grass pollen specific immunotherapy with
oral drops administered sublingually or supralingually. Respiratory
Medicine 2008;102(9):1296-304.

Passalacqua 1998 {published and unpublished data}
Passalacqua G, Albano M, Fregonese L, Riccio A, Pronzato C, Mela
GS, et al. Randomised controlled trial of local allergoid
immunotherapy on allergic inflammation in mite-induced
rhinoconjunctivitis. Lancer 1998;351:629-32.

Passalacqua 1999 {published and unpublished data}
Passalacqua G, Albano M, Riccio A, Fregonese L, Puccinelli P,
Parmiani S, et al.Clinical and immunologic effects of a rush
sublingual immunotherapy to Parietaria species: a double-blind,
placebo-controlled trial. Journal of Allergy and Clinical Immunology
1999;104:964-8.

Passalacqua 2006 {published and unpublished data}
Lombardi C, Passalaqua G, Ariano R, Pasquali M, Baiardini I,
Giardini A, et al.A 3-year randomized controlled study with

sublingual immunotherapy in mite-induced respiratory allergy
[Abstract]. Journal of Allergy and Clinical Immunology 2005;115:
$207.

* Passalacqua G, Pasquali M, Ariano R, Lombardi C, Giardini A,
Baiardini I, et al. Randomized double-blind controlled study with
sublingual carbamylated allergoid immunotherapy in mild rhinitis

due to mites. Allergy 2006;61:849-54.

Peter 2009 {published and unpublished data}
Peter R, Kleinjans H, Hecker H. Significant increase in IgG(4)
levels after slit grass treatment. A double-blind, placebo-controlled,
multi-center study (twin grasses study). Allergy 2009;90:352-3.

Pfaar 2008 {published and unpublished data}
Pfaar O, Klimek L. Efficacy and safety of specific immunotherapy
with a high-dose sublingual grass pollen preparation: a double-
blind, placebo-controlled trial. Annals of Allergy, Asthma, and
Immunology 2008;100(3):256-63.

Pradalier 1999 {(published data only}
Pradalier A, Basset D, Claudel A, Couturier B, Wessel F, Galvain S,
et al.Sublingual-swallow immunotherapy (SLIT) with a
standardised five-grass-pollen extract (drops and sublingual tablets)
versus placebo in seasonal rhinitis. Allergy 1999;54:819-28.

Rolinck-Werninghaus 2004 {published and unpublished data}
Rolinck-Werninghaus C, Wolf H, Liebke C, Baars JC, Lange ],
Kopp MV. A prospective, randomized, double-blind, placebo-

controlled multi-centre study on the efficacy and safety of
sublingual immunotherapy (SLIT) in children with seasonal allergic
rhino-conjuctivitis to grass pollen. Allergy 2004;59:1285-93.

RAzder 2007 {published and unpublished data}
Réder E, Berger MY, Hop WC, Bernsen RM, de Groot H, Gerth
van Wijk R. Sublingual immunotherapy with grass pollen is not
effective in symptomatic youngsters in primary care. Journal of

Allergy and Clinical Immunology 2007;119(4):892-8.

Sabbah 1994 {(published data only}
Sabbah A, Hassoun S, Le Sellin J, Andre C, Sicard H. A double-
blind, placebo-controlled trial by the sublingual route of
immunotherapy with a standardized grass pollen extract. Allergy

1994;49:309-13.

Sanchez 2001 /published data only}
Sanchez Palacios A, Schamann E Garcia JA. Sublingual
immunotherapy with cat extract, personal experience. Allergologia

et Immunopathologia (Madrid) 2001;29:60-5.

Smith 2004 {published data only}
* Smith H, White P, Annila I, Poole J, Andre C, Frew A.
Randomized controlled trial of high- dose sublingual
immunotherapy to treat seasonal allergic rhinitis. Journal of Allergy
and Clinical Immunology 2004;114:831-7.
Smith HE, White PJ, Poole ], Annila I, Andre C, Frew AJ.
Sublingual immunotherapy for hay fever: a 2-year double-blind
placebo-controlled trial. Allergy 2002;57.

Tari 1990 {published and unpublished data}
Tari MG, Mancino M, Madonna F, Buzzoni L, Parmiani S.

Immunologic evaluation of 24 month course of sublingual

immunotherapy. Allergologia at Immunapathologia 1994;22:
209-16.

* Tari MG, Mancino M, Monti G. Efficacy of sublingual
immunotherapy in patients with rhinitis and asthma due to house
dust mite: a double-blind study. Allergologia et Immunopathologia
(Madrid) 1990;18:277-84.

Tonnel 2004 {published and unpublished data}
Tonnel AB, Scherpereel A, Douay B, Mellin B, Leprince D,
Goldstein N, et al.Allergic rhinitis due to house dust mites:

evaluation of the efficacy of specific sublingual immunotherapy.
Allergy 2004;59:491-7.

Troise 1995 {published and unpublished data}
Troise C, Voltolini S, Canessa A, Pecora S, Negrini AC. Sublingual

immunotherapy in Parietaria pollen-induced rhinitis: a double-

Sublingual immunotherapy for allergic rhinitis (Review)

23

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



blind study. Journal of Investigational Allergology ¢ Clinical
Immunology 1995;5:25-30.

Valovirta 2006 {published data only}
Valovirta E, Jacobsen L, Ljorring C, Koivikko A, Savolainen J.
Clinical efficacy and safety of sublingual immunotherapy with tree
pollen extract in children. Allergy 2006;61:1177-83.

Vervloet 2006 {published data only}
Vervloet D, Birnbaum J, Laurent B, Hugues B, Fardeau ME,
Massabie- Bouchat YD, et al.Safety and efficacy of Juniperus Ashei
sublingual-swallow ultra-rush pollen immunotherapy in cypress
rhinoconjunctivitis: a double-blind, placebo-controlled study.
International Archives of Allergy and Immunology 2007;142(3):
239-46.

Voltolini 2001 {published and unpublished data}
Voltolini S, Modena P, Minale P, Bignardi D, Troise C, Puccinelli P,
et al.Sublingual immunotherapy in tree pollen allergy. Double-
blind, placebo-controlled study with a biologically standardised
extract of three pollens (alder, birch and hazel) administered by a
rush schedule. Allergologia et Immunapathologia (Madrid) 2001;29
(4):103-10.

Vourdas 1998 (published and unpublished data}
Vourdas D, Syrigou E, Potamianou P, Carat E, Batard T, Andre C,
et al. Double-blind, placebo-controlled evaluation of sublingual

immunotherapy with standardized olive pollen extract in pediatric
patients with allergic rhinoconjunctivitis and mild asthma due to

olive pollen sensitization. Allergy 1998;53(7):662-72.

Wahn 2009 (published data only}
Wahn U, Tabar A, Kuna P, Halken S, Montagut A, de Beaumont
O, et al.Efficacy and safety of 5-grass-pollen sublingual
immunotherapy tablets in pediatric allergic rhinoconjunctivitis.

Journal of Allergy and Clinical Immunology 2009;123(1):160-6.

Wessner 2001 {published and unpublished data}
Wessner DB, Wessner S, Mohrnschlager M, Rakoski J, Ring J.
Efficacy and safety of sublingual immunotherapy in adults with
allergic rhinoconjunctivitis: results after 2 years of controlled trial

[Abstract]. Allergy 2001;56(Suppl 68):88.

Watrich 2003 {published and unpublished data}
* Wutrich B, Bucher C, Jorg W, Bircher A, Eng B, Schneider Y, et
al.Placebo- controlled study with sublingual immunotherapy in
children with seasonal allergic rhinitis to grass pollen. Journal of
Investigational Allergology and Clinical Immunology 2003;13:145-8.
Wautrich B, Eigenmann B, Bircher A, Schneider E Jorg W. Double-
blind, placebo-controlled study with sublingual immunotherapy in
children sensitized to grass pollen efficacy and tolerance [Abstract].
XX Congress of the European Academy of Allergology and Clinical
Immunology (EAACI). 2001:Abstract No. 256.

References to studies excluded from this review

Bernardis 1996 {published data only}
Bernardis P, Agnoletto M, Puccinelli P, Parmiani S, Pozzan M.
Injective versus sublingual immunotherapy in Alternaria tenuis
allergic patients. Journal of Investigational Allergology & Clinical
Immunology 1996;6(1):55-62.

Black 2002 {published and unpublished data}
Black PN, Douglas R, Brodie S, Fitzharris P. Controlled trial of

sublingual immunotherapy with grass pollen allergoids for the

treatment of seasonal allergic rhinitis [Abstract]. XXI Congeress of
the European Academy of Allergology and Clinical Immunology
(EAACI). 2002:Abstract No. 72.

Corthay 1996 {published data only}
Corthay B, Gumowski PI, Bodmer R, Clot B. Efficacy of sublingual
versus subcutaneous immunotherapy to pollen allergens after 3
consecutive years of treatment. Annual Meeting of the Swiss

Society for Allergology and Immunology. 1996.

D’Ambrosio 1996 {published data only}
D’Ambrosio FP, Ricciardi L, Isola S, Savi E, Parmiani S, Puccinelli
P. Rush sublingual immunotherapy in Parietaria allergic patients.

Allergologia et Immunopathologia (Madrid) 1996;24(4):146-51.

Donato 1997 {published data only}
Donato RM, Gutierezz NA, Pinilla V, Bagliano A. Sublingual
immunotherapy (SLIT) as non-invasive treatment for allergic
thinitis in children [Abstract]. International Journal of
Immunopathology and Pharmacology 1997;10:228.

Feliziani 1993 {published data only}
Feliziani V, Marfisi RM, Parmiani S. Rush immunotherapy with
sublingual administration of grass allergen extract. Allergologia et

Immunopathologia (Madrid) 1993;21:173-8.

Gammeri 2004 {published data only}
Gammeri E. Safety and tolerability of ultra-rush (20 minutes)
allergoid sublingual immunotherapy in patients with allergic
thinitis and/or asthma [Abstract]. Journal of Allergy and Clinical
Immunology 2004;2:5108.

Gozalo 1997 {published data only}
Gozalo E, Martin S, Rico P, Alvarez E, Cortes C. Clinical efficacy
and tolerance of two year Lolium perenne sublingual
immunotherapy. Allergologia et Immunopathologia (Madrid) 1997;
25(5):219-27.

Hansen 2004 {published data only}
Hansen KS, Khinchi MS, Skov PS, Bindslev JC, Poulsen Lars K,
Malling HJ. Food allergy to apple and specific immunotherapy with
birch pollen. Molecular Nutrition & Food Research 2004;48:441-8.

Horak 1998 {published data only}
Horak F, Stubner P, Berger UE, Marks B, Toth J, Jager S.
Immunotherapy with sublingual birch pollen extract. A short-term
double-blind placebo study. journal of Investigational Allergology &
Clinical Immunology 1998;8(3):165-71.

Inal 2009 (published and unpublished data}
Inal A, Kendirli SG, Yilmaz M, Altintas DU, Karakoc G. Effect of
subcutaneous and sublingual immunotherapy on clinical
improvement and quality of life in children with rhinitis and
asthma monosensitised to house dust mite: a randomised, placebo-

controlled, double-blind, double-dummy study. Allergy 2009:461.

Karakoc 2003 {[published and unpublished data}
Karakoc GK, Altintas D, Yilmaz M, Kendirli SG. Conventional

immunotherapy versus sublingual immunotherapy with

standardized five-grass pollen in children with seasonal allergic
rhinoconjuctivitis [Abstract]. Allergy and Clinical Immunology
International 2003;1(Suppl 1):Abstract No. P-15-23.

Sublingual immunotherapy for allergic rhinitis (Review)

24

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mitsch 1996 {published data only}
Mitsch A, Drachenberg K]J. Positive results in a primary
multicentric study, specific inmunotherapy administered

sublingually. 7W Padiatrie 1996;9:628-31.

Mungan 1999 {published data only}
Mungan D, Misitligil Z, Gurbuz L. Comparison of the efficacy of
subcutaneous and sublingual immunotherapy in mite-sensitive
patients with rhinitis and asthma: a placebo controlled study.

Annals of Allergy, Asthma & Immunology 1999;82(5):485-90.

Nanda 2004 {published data only}
Nanda A, O’Connor M, Anand M, Dreskin SC, Zhang L, Hines B,
et al.Dose dependence and time course of the immunologic
response to administration of standardized cat allergen extract.

Journal of Allergy and Clinical Immunology 2004;114(6):1339—-44.

Okubo 2008 {published data only (unpublished sought but not used)}
Okubo K, Gotoh M, Fujieda S, Okano M, Yoshida H, Morikawa
H, et al.A randomized double-blind comparative study of
sublingual immunotherapy for cedar pollinosis. Allergology
International 2008;57(3):265-75.

Quirino 1996 {published data only}
Quirino T, Lemoli E, Siciliani E, Parmiani S, Milazzo F. Sublingual
versus injective immunotherapy in grass pollen allergic patients: a
double blind (double dummy) study. Clinical and Experimental
Allergy 1996;26(11):1253-61.

Radjenovic 2004 {published data only}
Radjenovic G. Rhinitis allergica due to house dust mite in children:
long lasting effect of sublingual immunotherapy [Abstract]. 5th
European Congress of Oto Rhino Laryngology Head and Neck
Surgery. 2004; Vol. 209:PP151.

Russello 2004 {published and unpublished data}
Russello M, Maurol M, Incorvaia C, D’Ingianna E, Gazzola GB.
Subcutaneous and sublingual immunotherapy in birch pollinosis: a
comparison of efficacy and safety [Abstract]. XXIII Congress of the
European Academy of Allergology and Clinical Immunology
(EAACI). 2004:Abstract No. 256.

Sabbah 1993 {published data only}
Sabbah A, Lesellin ], Hassoun S, Sicard H, Andre C. Sublingual
specific immunotherapy for rhinoconjunctivitis caused by grass

pollens. Allergie et Immunologie (Paris) 1993;25(6):241-7.

Tonnel 2002 {published data only}
Tonnel A, Vannimenus C, Douay B, Mellin B, Deroubaix C,
Trochu G, et al.Rhinite aux acariens: evaluation de Lefficacite de
Limmunotherapie allergenique par voie sublinguale. Allergie er
Immunolgie 2002;34:60-1.

Troise 2009 {published data only}
Troise C, Voltolini S, Incorvaia C, La Grutta S, Frati E Efficacy and

safety of sublingual immunotherapy with high dose birch extract:
placebo-controlled study. Allergy 2009:465.

Van Niekerk 1987 {published data only}
Van Niekerk CH, De Wet J. Efficacy of grass-maise pollen oral
immunotherapy in patients with seasonal hay-fever: a double blind
study. Clinical Allergy 1987;17:507-13.

Yuksel 1999 {fpublished data only}
Yuksel H, Tanac R, Gousseinov A, Demir E. Sublingual
immunotherapy and influence on urinary leukotrienes in seasonal

pediatric allergy. Journal of Investigational Allergology and Clinical
Immunology 1999;9(5):305-13.

References to ongoing studies

Ingels 2002 {published and unpublished data}
A placebo controlled, double-blind, randomized study to assess
efficacy of sublingual immunotherapy in patients with grass pollen
allergy through assessment of its immunological effects on the
mucosal tissue of the nose. Ongoing study Study start 2002.

O’Hehir 2005 {published and unpublished data}
A trial of immunological outcomes of sublingual immunotherapy
for house dust mite (D. pteronyssinus). Ongoing study November
2005.

Additional references

Antico 2006
Antico A, Pagani M, Crema A. Anaphylaxis by latex sublingual
immunotherapy. Allergy 2006;61:1236-7.

ARIA 2001
Bousquet J, Van Cauwenberge P, Khaltaev N, Aria Workshop
Group, World Health Organization. Allergic Rhinitis and it impact
on Asthma. Journal of Allergy and Clinical Immunology 2001;108
(Suppl 5):5147-334.

ARIA 2008
Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias
A, et al.Allergic Rhinitis and its Impact on Asthma (ARIA) 2008
update (in collaboration with the World Health Organization, GA
(2)LEN and AllerGen). Allergy 2008;63(Suppl 86):S8-160.

Begg 1996
Begg C, Cho M, Eastwood S, Horton R, Moher D, Olkin I, et
al.Improving the quality of reporting of randomized controlled

trials. The CONSORT statement. JAMA 1996;276(8):637-9.

Blazowski 2008
Blazowski L. Anaphylactic shock because of sublingual

immunotherapy overdose during third year of maintenance dose.

Allergy 2008;63:374.

Calderon 2007
Calderon MA, Alves B, Jacobson M, Hurwitz B, Sheikh A, Durham
S. Allergen injection immunotherapy for seasonal allergic rhinitis.
Cochrane Database of Systematic Reviews 2007, Issue 1. [Art. No.:
CD001936. DOI: 10.1002/14651858.CD001936.pub2]

Calderon 2008
Calderon MA. Meta-analyses of specific immunotherapy trials.

Drugs Today (Barc) 2008;44(Suppl B):31-4.

Calderon 2010
Calderon M, Mésges R, Hellmich M, Demoly P. Towards evidence-
based medicine in specific grass pollen immunotherapy. Allergy
2010;65:420-34.

Casale 2009
Casale TB, Canonica GW, Bousquet ], Cox L, Lockey R, Nelson
HS, et al. Recommendations for appropriate sublingual

immunotherapy clinical trials. Journal of Allergy and Clinical
Immunology 2009;124(4):665-70.

Sublingual immunotherapy for allergic rhinitis (Review)

25

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cox 2006
Cox LS, Larenas Linnemann D, Nolte H, Weldon D, Finegold I,
Nelson HS. Sublingual immunotherapy: a comprehensive review.

Journal of Allergy and Clinical Immunology 2006;117(5):1021-35.

Dahl 2008
Dahl R, Kapp A, Colombo G, De Monchy ]G, Rak S, Emminger
W, et al.Sublingual grass allergen tablet immunotherapy provides
sustained clinical benefit with progressive immunologic changes
over 2 years. Journal of Allergy and Clinical Immunology 2008;121:
512-18.

de Groot 2009
de Groot H, Bijl A. Anaphylactic reaction after the first dose of
sublingual immunotherapy with grass pollen tablet. Allergy 2009;
64(6):963-4.

Dunsky 2006
Dunsky EH, Goldstein ME, Dvorin D], Belecanech GA.
Anaphylaxis to sublingual immunotherapy. Allergy 2006;61:1235.

Durham 2010
Durham SR, Emminger W, Kapp A, Colombo G, de Monchy ]G,
Rak S, et al. Long-term clinical efficacy in grass pollen-induced
rhinoconjunctivitis after treatment with SQ-standardized grass
allergy immunotherapy tablet. Journal of Allergy and Clinical
Immunology 2010;125(1):131-8.¢1-7.

Eifan 2007
Eifan AO, Keles S, Bahceciler NN, Barlan IB. Anaphylaxis to
multiple pollen allergen sublingual immunotherapy. Allergy 2007;
62:567-8.

Francis 2003
Francis N, Till SJ, Durham SR. Induction of IL-10 + CD4 + CD25
+ T cells by grass pollen immunotherapy. Journal of Allergy and
Clinical Immunology 2003;111(6):1255-61.

Handbook 2008
Higgins JPT, Green S, editors. Cochrane Handbook for Systematic
Reviews of Interventions 5.0.2 [updated September 2009]. The
Cochrane Collaboration, 2008. Available from www.cochrane-

handbook.org.

Jutel 1995
Jutel M, Pichler WJ, Skrbic D, Urwyler A, Dahinden C, Muller
UR. Bee venom immunotherapy results in decrease of IL-4 and IL-5
and increase of IFN-gamma secretion in specific allergen-stimulated

T cell cultures. Journal of Immunology 1995;154(8):4187-94.

Jutel 2003
Jutel M, Akdis M, Budak F, Aebischer-Casaulta C, Wrzyszcz M,
Blaser K, et al.IL-10 and TGF-b cooperate in regulatory T cell
response to mucosal allergens in normal immunity specific
immunotherapy. European Journal of Immunology 2003;33:
1205-14.

Moher 1998
Moher D, Ba’ Pham, Jones A, Cook DJ, Jadad AR, Moher M, et
al.Does quality of reports of randomised trials affect estimates of
intervention efficacy reported in meta-analyses?. Lancer 1998;352:

609-13.

Moher 2001
Mobher D, Schulz KF, Altman DG. The CONSORT statement:
revised recommendations for improving the quality of reports of
parallel-group randomised trials. Lancer 2001;14(357):1191-4.

Mungan 1999
Mungan D, Misirligil Z, Giirbiiz L. Comparison of the efficacy of
subcutaneous and sublingual immunotherapy in mite-sensitive
patients with rhinitis and asthma-a placebo controlled study.

Annals of Allergy, Asthma, and Immunology 1999;82(5):485-90.

Nieto 2009
Nieto A, Mazon A, Pamies R, Bruno L, Navarro M, Montanes A.
Sublingual immunotherapy for allergic respiratory diseases: an
evaluation of meta-analyses. Journal of Allergy and Clinical
Immunology 2009;124(1):157-161.e1-32.

Quirino 1996
Quirino T, Lemoli E, Siciliani E, Parmiani S, Milazzo F. Sublingual
versus injective immunotherapy in grass pollen allergic patients: a
double blind (double dummy) study. Clinical and Experimental
Allergy 1996;26(11):1253-61.

RevMan 2008
The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). 5.0. Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2008.

Rossi 2004
Rossi RE, Monasterolo G. Evaluation of recombinant and native
timothy pollen (rPhl p 1, 2, 5, 6, 7, 11, 12 and nPhl p 4)-specific
IgG4 antibodies induced by subcutaneous immunotherapy with
timothy pollen extract in allergic patients. International Archives of

Allergy and Immunology 2004;135:44-53.

Wachholz 2002
Wachholz PA, Nouri-Aria KT, Wilson DR, Walker SM, Verhoef A,
Till SJ, et al.Grass pollen immunotherapy for hayfever is associated
with increases in local nasal but not peripheral Th1:Th2 cytokine
ratios. Immunology 2002;105(1):56-62.

Wilson 2001
Wilson DR, Irani AM, Walker SM, Jacobson MR, Mackay IS,
Schwartz LB, et al.Grass pollen immunotherapy inhibits seasonal
increases in basophils and eosinophils in the nasal epithelium.

Clinical and Experimental Allergy 2001;31(11):1705-13.

References to other published versions of this review

Wilson 2003
Wilson DR, Torres LI, Durham SR. Sublingual immunotherapy for
allergic rhinitis. Cochrane Database of Systematic Reviews 2003, Issue
2. [Art. No.: CD002893. DOI: 10.1002/14651858.CD002893]

Wilson 2005
Wilson DR, Lima MT, Durham SR. Sublingual immunotherapy
for allergic rhinitis: systematic review and meta-analysis. Allergy
2005;60(1):4—12.

* Indicates the major publication for the study

Sublingual immunotherapy for allergic rhinitis (Review)

26

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Amar 2009
Methods Randomised DBPC trial
Participants Adults
58 participants randomised
53 participants analysed
Timothy grass monotherapy 19; losses to f/u 0
Mixed grass 17; losses to f/u 3
Placebo 17; losses to f/u 2
Interventions 10 months SLIT
Monotherapy: timothy grass 680 mcg/ml Phl p5
Multiple allergen group: timothy grass, maple, ash, juniper, American elm, cottonwood,
kochia, ragweed, sagebrush, Russian thistle
Daily maintenance dose 19 mcg Phl p5; cumulative monthly dose 571 mcg Phl p5
Outcomes Symptom scores, medication scores, titrated skin prick tests, titrated nasal challenge,
allergen-specific IgE and IgG4
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk Patients were randomised but how this was done was not

stated

Allocation concealment?

Unclear risk This was not stated in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study. Caramelised sugar
was added to placebo and timothy grass monotherapy ex-
tract in order to mimic the colour of the active treatment
groups.

Incomplete outcome data addressed? Low risk Additional information was sought and obtained from the

All outcomes authors

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected
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Andre 2003

Methods

Randomised DBPC trial

Participants

Adults and children

Age range 7 to 55 years

55 active (22 m); losses to f/u 12
55 placebo (23 m); losses to f/u 6

Interventions

7.5 months

Pre-seasonal (start at March)

SLIT

Sublingual drops and tablets

Standardised ragweed extract

Dose: 100 IR/ml solution = 1 tablets = 160 mcg of Amb a 1

Maintenance dose 1, 2 or 3 tablets 3 times a week, depending on patient’s tolerance
Cumulative dose over maintenance phase: 1300 to 30,500

Max maintenance dose 480 mcg/day 3 times a week

Outcomes

Symptom scores based on diary cards (nose, eyes)
Medication scores

Global assessment

Skin prick test

Allergen-specific IgE and IgG4

Notes

Jadad scale 5/5

Risk of bias

Bias

Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk
stated

Patients were randomised but how this was done was not

Allocation concealment?

Unclear risk It was not stated

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for

All outcomes along with patients followed to designated follow-up periods

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Sublingual immunotherapy for allergic rhinitis (Review)
Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

28



Ariano 2001

Methods Randomised DBPC trial
Participants Adults

10 active (5 m)

10 placebo (4 m)
Interventions 8 months SLIT

250,000U RAST
Outcomes Diary scores

Nasal provocation
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

This was not stated

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk All patients completed the study

All outcomes

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Unclear risk

Insufficient information to assess whether an important risk
of bias exists

Bahceciler 2001

Methods Randomised DBPC trial

Participants 8 active (4 m)
7 placebo (4 m)
Children

Interventions 5 months SLIT
0.56 mg DP
0.98 mg DF

Outcomes Diary scores

SPT
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Bahceciler 2001  (Continued)
Total IgE
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment? Unclear risk

This was not stated in the paper

Blinding?
All outcomes

Unclear risk

Investigators and patients were blinded to treatment but how

this was done was not stated

Incomplete outcome data addressed? Low risk All participants completed treatment
All outcomes
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Bowen 2004
Methods Randomised
DBPC trial
Participants Adults and children
43 active; loses to follow up 15
40 placebo; losses to follow up 11
Interventions 3.5 months SLIT, 2 weeks pre-seasonal
Sublingual drops
Dose 116 mecg Amb 1/100 IR
Max dose: 314 mcg Amb 1
Outcomes Symptom scores (rhinitis and conjunctivitis)
Number of days with asthma symptoms
Medication score
Opverall evaluation
Levels of ragweed-specific IgE and IgG4
Adverse events description
Notes Jadad scale 5/5

15 patients asthma; 9 in treatment and 6 in placebo group
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Bowen 2004  (Continued)

Risk of bias

Bias

Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk Patients were randomised but how this was done was not

stated

Allocation concealment?

Unclear risk This was not stated in paper

Blinding?

All outcomes

Unclear risk Investigators and patients were blinded to treatment but

how this was done was not stated

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted
All outcomes for along with patients followed to designated follow-up
periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Bufe 2004
Methods Randomised DBPC trial
Participants Children
83 active; losses to follow up 15
78 placebo; losses to follow up 14
Interventions 1 year
Pre-seasonal period:
Sublingual drops
Maintenance dose 2500 AU~
9.1 mcg
Cumulative dose 2,625,000 AU (9.6 mg of Phl p 5)
Outcomes Clinical symptoms assessed by questionnaire in a structured interview by an independent
person by phone at 6 different points (nose, eye and lung symptoms)
Visual analogue scale recorded by patients
Medication score (medication index)
Notes Jadad scale 5/5
Asthma symptoms 68; 35 in treatment and 33 in placebo group
Risk of bias
Bias Authors’ judgement Support for judgement
Sublingual immunotherapy for allergic rhinitis (Review) 31

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bufe 2004 (Continued)

Adequate sequence generation?

Low risk

Block-wise randomisation was performed

Allocation concealment?

Unclear risk

Not stated in paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Bufe 2009
Methods Randomised DBPC trial
Participants Children
Active: 126 (83 male); data analysed for 117 participants; withdrawn 12
Placebo: 127 (83 male); data analysed for 121 participants; withdrawn 7
Interventions 6 months
8 to 23 weeks pre-seasonal (mean 17.1 weeks)
Sublingual tablets grass pollen (Phleum pratense)
Daily dose 75000 SQ; 15 mcg Phl p 5
Outcomes Symptom score
Medication score
Specific IgE, IgG4 and IgE blocking factor
Adverse events
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation was performed by stratification according to

trial centre

Allocation concealment?

Unclear risk

Not stated in paper

Blinding?
All outcomes

Low risk

Investigators and participants were blinded to treatment as-
signment for the duration of the study
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Bufe 2009  (Continued)

Incomplete outcome data addressed?
All outcomes

Low risk Described the completeness of outcome data for each main
outcome, including attrition and exclusions from the anal-
ysis. Stated whether attrition and exclusions were reported,
the numbers in each intervention group and reasons for at-

trition/exclusions where reported.

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected

Caffarelli 2000
Methods Randomised DBPC trial
Participants Children
24 active (12 m); losses to follow up 0
20 placebo (13 m); losses to follow up 4
Interventions 3.5 months
All pre-seasonal
Sublingual tablets - allergoid (mixture 33% Holcus lanatus; 33% Phleum pratense, 33%
Poa pratense)
Max dose of allergen: 1000 AU
Cumulative dose 37,250 AU
Outcomes Symptom scores on daily dairy cards (nasal, eye and bronchial symptoms)
Medication score
Adverse events description
ECP
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Children were randomly assigned by a computer-generated
list to receive either grass-pollen allergoid oral soluble tablets
or placebo
Allocation concealment? Unclear risk Stated in a paper that neither the investigators nor the pa-
tients were aware of the treatment assignments, but no de-
tails were provided in the paper
Blinding? Low risk Placebo tablets were indistinguishable from active treatment
All outcomes
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Caffarelli 2000 (Continued)

Incomplete outcome data addressed? Low risk Described the completeness of outcome data for each main
All outcomes outcome, including attrition and exclusions from the anal-
ysis. Attrition and exclusions were reported, the numbers in
each intervention group and reasons for attrition/exclusions
were reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Calderon 2006
Methods Randomised DBPC trial
Participants Adults
Active 9 (6 male); withdrawn 0
Placebo 11 (6 male); withdrawn 0
Interventions 28 days; all pre-seasonal
Sublingual tablet
Grass pollen (Phleum pratense) 75000 SQ-T
Daily dose 15 mcg Phl p 5
Outcomes Adverse events
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Participants were randomly assigned by a computer-gener-
ated list
Allocation concealment? Low risk Central allocation
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk All randomised patients completed the trial and the adverse
All outcomes events were reported
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
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Cao 2007

Methods Randomised DBPC trial
Participants Children
Active 139
Placebo 139
Age range 4 to 18
Interventions SLIT drops Dermatophagoides farinae
25 weeks
Outcomes Rhinitis symptom score
Medication score for rhinitis
Asthma symptom scores
Lung function tests
Skin sensitivity
Mite-specific IgE and 1gG4
Notes Full paper published in Chinese, but authors have provided data for total symptom and
medication scores for rhinitis
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised but how this was done was not
stated
Allocation concealment? Unclear risk Not stated in paper
Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes

signment for the duration of the study

Incomplete outcome data addressed?
All outcomes

Low risk Participants lost to follow up or excluded were accounted for
along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected

Casanovas 1994

Methods Randomised DBPC trial
Participants Adults
9 active (3 m)
6 placebo (1 m)
Minimum age 18
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Casanovas 1994  (Continued)

Interventions 2 months pre-seasonal SLIT
Dose n/s
Outcomes Diary scores
SPT
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

Not stated in paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Unclear risk

Insufficient information to assess whether an important risk
of bias exists. Small number of patients across each trial

group.

Clavel 1998

Methods

Randomised DBPC trial

Participants

Adults
62 active
58 placebo

Age range 27 +/- 10 years

Interventions

6 months SLIT

5 mixed grasses (orchard grass, meadow grass, rye grass, sweet vernal grass, timothy grass)

Cumulative dose 2.6 mg timothy grass

Updosing period 25 days

Outcomes

Daily dairy: symptom scores

Medication scores
Specific IgE and IgG4

Adverse events
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Clavel 1998 (Continued)

Notes Jadad scale 3/5. Data insufficient for meta-analysis. Included in the systematic review
only

Riske of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but it details were not provided

Allocation concealment?

Unclear risk

No details were provided

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study. Placebo consisted of
glycerol-saline diluent.
Incomplete outcome data addressed? Low risk Outcome data for each main outcome completed and at-
All outcomes trition and exclusions were reported; the numbers in each
intervention group and reasons for attrition/exclusions were
reported
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
D’Ambrosio 1999
Methods Randomised DBPC trial
Participants Adults
14 active (7 m)
16 placebo (7 m)
Interventions 9 months SLIT
12.77 mcg Parj 1 0.12 mcg/day solution of standardised extract
Outcomes Diary scores
Ig
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated
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D’Ambrosio 1999  (Continued)

Allocation concealment?

Unclear risk

No details were provided in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Dahl 2006a
Methods Randomised DBPC trial
Multicentre
Participants Adults
74 active (53 m); dropped out 13
40 placebo (24 m); dropped out 8
Interventions 3 to 3.5 months SLIT
Sublingual tablet
Grass pollen 75000 SQ-T daily
Plp p5 15 mcg
Pre-seasonal 10 to 14 weeks
Outcomes Asthma symptom score (pre-seasonal and in season)
Asthma medication score (pre-seasonal and in season)
Rhinoconjunctivitis symptom scores and medication score; all reported through daily
diaries
Number of well days
Adverse events reports
Notes Jadad scale 5/5
All patients had mild to moderate seasonal asthma and rhinoconjunctivitis
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk The allocation sequence was generated by the
sponsoring company and blinded for the inves-
tigators
Allocation concealment? Low risk Central allocation
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Dahl 2006a  (Continued)

Blinding? Low risk Investigators and participants were blinded to
All outcomes treatment assignment for the duration of the
study
Incomplete outcome data addressed? Low risk Participants excluded were accounted for along
All outcomes with patients followed to designated follow-up
periods
Free of selective reporting? Low risk The specified outcomes in the methodology
were reported in the results section
Free of other bias? Low risk No other sources of bias were detected or sus-
pected
Dahl 2006b
Methods Randomised DBPC trial; multicentre
Participants Adults
316 active (179 m); losses to f/u 42
318 placebo (193 m); losses to f/u 46
Interventions 12 months SLIT
Sublingual tablet
Grass pollen
75 000 SQ-T
Phlp 515 mcg
Daily
Outcomes Rhinoconjunctivitis symptom score
Medication score
Global assessment
Adverse events
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk The allocation sequence was generated by the
sponsoring company and blinded for the inves-
tigators
Allocation concealment? Low risk Central allocation
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Dahl 2006b  (Continued)

Blinding? Low risk Unblinded efficacy and safety assessments on
All outcomes subject level were available only for a biostatis-
tician at the Contract Research Organization.
All personnel associated with the study and par-
ticipants remained blinded.
Incomplete outcome data addressed? Low risk Outcome data were completed for each main
All outcomes outcome. Attrition and exclusions were re-
ported. The numbers in each intervention
group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology
were reported in the results section
Free of other bias? Low risk No other sources of bias were detected or sus-
pected
de Blay 2003
Methods Randomised DBPC trial; multicentre study
Participants Adults and children
61 active
57 placebo
Mean age 24.9 +/- 7.6
29 mild persistent
Interventions 10 months SLIT (8 months pre-season)
Drops
3 grass pollen extract: Dactylis glomerata, Phleum pratense and Lolium perenne
Average cumulative dose: 2.75 mg
Outcomes Clinical score
Rhinitis score
Conjunctivitis score
Rescue medication score
Notes Jadad scale 3/5
ITT 104 patients
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but not stated in
the paper how was it done
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de Blay 2003  (Continued)

Allocation concealment?

Unclear risk Not stated in paper

Blinding? Low risk Investigators and participants were blinded
All outcomes to treatment assignment for the duration
of the study
Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The
All outcomes numbers in each intervention group and
reasons for attrition/exclusions were re-
ported.
Free of selective reporting? Low risk The specified outcomes in the methodol-
ogy were reported in the results section
Free of other bias? Low risk No other sources of bias were detected or
suspected
Di Rienzo 2006
Methods Randomised DBPC trial
Participants Adults
19 active; losses to f/u 1
15 placebo; losses to f/u 1
Interventions 4 months SLIT
Drops
Juniperus ashei extract
Maintenance
8 drops of 300 IR/ml
Dose of major allergen 70 mcg/ml of Jun al at 100 IR conc
Outcomes Symptom score
Medication score
Quality of life
Adverse events
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk Patients were randomised, but the details about randomisa-

tion were not provided

Allocation concealment?

Unclear risk No details were provided
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Di Rienzo 2006 (Continued)

Blinding? Low risk Placebo treatment consisted of identical vials containing only
All outcomes the diluent (a glycero-saline solution)
Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Didier 2007
Methods Randomised DBPC trial
Multicentre
Participants Adults (age range 18 to 45 years)
Active 155 (ITT 136)
Active discontinued 22
Placebo 156 (ITT 148)
Placebo discontinued 10
Interventions Sublingual tablets mixed grass (orchard, meadow, perennial rye, sweet vernal, timothy
grass)
4 months pre-seasonal and co-seasonal treatment
Mean dosage 25 mcg/ml of the group 5 major allergens
Outcomes Symptom score
Quality of life
Grass pollen specific IgE
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Computer-generated randomisation list utilised
Allocation concealment? Low risk Central allocation
Blinding? Low risk Both investigators and participants were
All outcomes blinded to allocation. To maintain the blinding,
patients took 2 tablets per day during the first 5
days of titration and 1 tablet per day from day
6 until the end of treatment.
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Didier 2007  (Continued)

Incomplete outcome data addressed? Low risk Outcome data were completed for each main
All outcomes outcome. Attrition and exclusions were re-
ported. The numbers in each intervention
group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology
were reported in the results section
Free of other bias? Low risk No other sources of bias were detected or sus-
pected
Drachenberg 2001
Methods Randomised DBPC trial
Participants Children and adults
49 active (28 m): 21 birch, 28 grass/rye pollen
19 placebo (9 m)
Interventions 6 months SLIT
SL drops
27 days of updosing phase maintenance dose: 16 drops of 100,000 SOU/ml for both
allergens
Cumulative dose of major allergen
For grass pollen: Phl p 1: 1913.6 mcg
For birch pollen: Bet v 1: 1535.23 mcg
Outcomes Combined symptom/medication score
Titrated SPTs
Adverse events
Notes Jadad scale 5/5
Placebo group 19
Active treatment:
Grass/rye 28
Birch 21
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation in blocks
Allocation concealment? Low risk Central allocation
Blinding? Low risk The placebo consisted of the allergen-free solution

All outcomes
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Drachenberg 2001  (Continued)

Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Dubakiene 2003
Methods Randomised DBPC trial
Participants Adults
59 active; losses to f/u 12
60 placebo; losses to f/u 7
3 trees
Interventions 4 months SLIT
15 days updosing
Sublingual drops tree pollen (birch, hazel, alder)
Maintenance dose 2500 AU/ day Bet v 1 13 mcg/day
Outcomes Rhinoconjunctivitis Clinical Index Score (combined from symptom and medication
score)
Adverse events
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation in blocks of 4 was performed (2 SLIT and 2
placebo)
Allocation concealment? Unclear risk Not reported

Blinding?
All outcomes

Unclear risk Investigators and patients were blinded to treatment but how

this was done was not stated in the paper

Incomplete outcome data addressed?
All outcomes

Low risk Participants lost to follow up or excluded were analysed

Free of selective reporting?

Unclear risk Not reported in the abstract

Free of other bias?

Unclear risk

This paper has not been published
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Durham 2006

Methods Randomised DBPC trial
Participants Adults
141 active (84 m)
136 placebo (89 m)
Interventions 18 weeks
No updosing phase
Sublingual tablets
75,000 SQ-T
15 meg Phlp 5
Outcomes Rhinoconjunctivitis symptom score
Medication score
Post-treatment specific IgE levels
Post-treatment specific IgG
Number of well days
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk The allocation sequence was generated by the sponsoring
company and blinded for the investigators (computer-gen-
erated schedule)
Allocation concealment? Low risk Central allocation
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study. Tablet similar in taste,
smell and appearance.
Incomplete outcome data addressed? Low risk Outcome data were completed for each main outcome. At-
All outcomes trition and exclusions were reported. The numbers in each
intervention group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
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Feliziani 1995

Methods Randomised DBPC trial
Participants Adults
18 active
16 placebo
Interventions 3 months SLIT
Dose n/s in mcg
Maintenance dose 20 BU daily 3 times a day
Outcomes Diary scores
Rhinoconjunctivitis symptom score
Medication scores for rhinoconjunctivitis
Asthmatic symptoms
Overall symptoms
Opverall drug consumption
Notes Jadad scale 4/5
The data published in previous review reporting overall symptom and medication score
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Treatments were coded according to a key unknown to the

clinician and to the patient and they were assigned randomly
to each patient

Allocation concealment?

Unclear risk

Not reported in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Unclear risk

Insufficient information to assess whether an important risk
of bias exists
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Grosclaude 2002

Methods

Randomised DBPC trial

Participants

Children and adults

47 active: 15; 16; 16 (29 m)

15 placebo (11 m)

Interventions

8 months SLIT

5 mixed grasses pollen tablets and drops

5 months pre-seasonal

3 different updosing regimens

18 days updosing

Maintenance

300 IR 3 times a day, drops
Average cumulative dose 18,000 IR; 0.88 mg Lol p 1

Outcomes

Adverse events

Notes

Jadad scale 3/5

The study included in the review but not the meta-analysis

Risk of bias

Bias

Authors’ judgement

Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but no details were provided

Allocation concealment?

Unclear risk

No details were provided

Blinding? Low risk The placebo consisted of tablets (cellulose, magnesium
All outcomes stearate, lactose) and drops (glycerinated saline) that were
indistinguishable from active treatment
Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Guez 2000
Methods Randomised DBPC trial
Participants Adults and children

36 active (14 m)
36 placebo (15 m)
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Guez 2000 (Continued)

Interventions 24 months SLIT
Sublingual drops
2.2 mg D.Pt
1.7 mg D.f
Outcomes Diary scores
SPT
Ig
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised, but details were not provided
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk The placebo preparation was identical to active treatment in
All outcomes terms of composition, appearance, presentation, taste and
colour, but did not contain allergens
Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Hirsch 1997
Methods Randomised DBPC trial
Participants Children
15 active (10 m)
15 placebo (10 m)
Interventions 12 months SLIT cumulative dose 570 mcg Derp 1
Outcomes Diary scores
SPT
Notes Jadad scale 5/5
Risk of bias
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Hirsch 1997  (Continued)

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Subjects were randomised according to a code provided by
the manufacturer

Allocation concealment? Low risk Central allocation

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants lost to follow-up or excluded were accounted for

All outcomes along with patients followed to designated follow-up periods

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Unclear risk

Insufficient information to assess whether an important risk
of bias exists

Hordijk 1998
Methods Randomised DBPC trial
Participants Adults
27 active (14 m)
30 placebo (13 m)
Interventions SLIT drops mixed grasses
3 months pre-seasonal
Dose n/s
Outcomes Diary scores
Ig
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Stratified randomisation

Allocation concealment?

Unclear risk

No details were provided

Blinding?

All outcomes

Low risk

Investigators and participants were blinded to treatment as-
signment for the duration of the study. The placebo con-
sisted of the non-active ingredients.
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Hordijk 1998  (Continued)

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Ibanez 2007
Methods Randomised DBPC trial
Participants Children
Active 45 (28 male); withdrawn 2
Placebo 15 (12 male); withdrawn 0
Interventions 28 days (pre-seasonal)
Grass pollen (Phleum pratense)
Sublingual tablet 75,000 SQ-T
Daily dose 15 mcg Phl p 5
Outcomes Adverse events
Notes This paper involves 2 studies performed with the identical study protocols
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but no details were provided

Allocation concealment?

Unclear risk

No details were provided

Blinding?
All outcomes

Unclear risk

A placebo tablet similar in taste, smell and appearance was
used

Incomplete outcome data addressed?
All outcomes

Unclear risk

Participants lost to follow up or excluded were accounted for

along with patients followed to designated follow-up periods

Free of selective reporting?

Unclear risk

The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Unclear risk

2 studies were pooled
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Ippoliti 2003

Methods Randomised DBPC trial
Participants Children
Active 47 (28 m); losses to f/u 0
Placebo 39 (22 m); losses to f/u 0
Interventions 6 months
Sublingual drops
Dose:
2.4 mcg/ml of Der p 1 and
1.2 mcg/ml of
Der p2 per week
Outcomes Symptom scores from diary cards
Expression of CD40 on B cells
Serum IL-13, ECP, prolactin
Adverse events description
Notes Jadad scale 3/5
33 children with rhinoconjunctivitis
18 in treatment
15 in placebo group
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but the full details were not pro-

vided

Allocation concealment?

Unclear risk

No details were provided

Blinding?

All outcomes

Low risk

Placebo consisted of the same glycerine/phenol diluent used
in active group

Incomplete outcome data addressed?
All outcomes

Unclear risk

It is not clear if any patients lost during follow up occurred

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
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Khinchi 2004

Methods Randomised, double-blind, double-dummy, placebo-controlled trial
Participants Active SLIT 23; losses to f/u 9
Active SCIT 24; losses to f/u 5
Placebo 19; losses to f/u 9
Interventions 2 years
Betv 1
SLIT drops
Max dose:
SLIT 49.2 mcg every second day
SCIT 3.38 mcg monthly
Outcomes Symptom scores
Medication score
Adverse events
Notes Jadad scale 4/5
3 groups of patients: SLIT, SCIT and placebo
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation was performed by minimi-

sation based on disease severity during the

baseline season, gender and age

Allocation concealment?

Unclear risk

No details were provided

Blinding? Low risk All study personal and participants were
All outcomes blinded to treatment assignment for the 2-
year duration of treatment in the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded
All outcomes were accounted for along with patients fol-
lowed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodol-
ogy were reported in the results section
Free of other bias? Low risk No other sources of bias were detected or

suspected
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Kleine-Tebbe 2006

Methods Randomised DBPC trial
Participants Adults
Active 63; no losses to f/u
Placebo 21; no losses to f/u
Interventions 4 weeks SLIT tablets
Grass pollen
25,000 SQ-T, 75,000 SQ-T, 150,000 SQ-T, 300,000 SQ-T, 500,000 SQ-T, 750,000
SQ-T, 1,000,000 SQ-T and placebo
100,000 SQ-T correspond to 20 mcg Phlp 5
Outcomes Adverse events
Notes Jadad scale 5/5
Study included in review, but not meta-analysis
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Computer-generated randomisation list was provided by a
manufacturer
Allocation concealment? Low risk Central allocation
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk All randomised subjects received intervention and all com-
All outcomes pleted the trial
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
La Rosa 1999
Methods Randomised DBPC trial
Participants Children
20 active (13 m)
21 placebo (12 m)
Losses to f/u 4
Interventions 24 months SLIT

52.5 mg Parjl
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La Rosa 1999  (Continued)

Outcomes Rhinitis symptom scores
Medication score
Ig
SPT
Conjunctival
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised but how this was done was not
stated
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Lima 2002
Methods Randomised DBPC trial
Participants Adults
28 active
28 placebo
Interventions 12 to 18 months SLIT
900 mcg Phlp5 per month
Outcomes Diary scores
Ig
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
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Lima 2002 (Continued)

Adequate sequence generation? Low risk Randomisation to active or placebo treatment was performed
by the manufacturer of the grass pollen vaccine using a system
of computer-generated random numbers in blocks of 12
Allocation concealment? Low risk Central allocation
Blinding? Low risk The treatment schedule and assessments were performed
All outcomes double-blind, with treatment allocations kept in sealed en-
velopes by the principal investigator
Incomplete outcome data addressed? Low risk Outcome data were completed for each main outcome. At-
All outcomes trition and exclusions were reported. The numbers in each
intervention group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Malling 2005
Methods Randomised DBPC trial
Participants Adults
5 updose groups: 2500, 25,000, 75,000, 125,000, 375,000 SQ-T
Interventions SLIT tablets
Maximum dose 375000 SQ-T
Outcomes Phleum pratense specific: IgE, IgA and IgG
Adverse events description - local and systemic
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but no details were provided

Allocation concealment?

Unclear risk

No details were provided

Blinding?
All outcomes

Low risk

Investigators and participants were blinded to treatment as-
signment for the duration of the study
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Malling 2005  (Continued)

Incomplete outcome data addressed? Low risk Data completed for each main outcome, including attrition

All outcomes and exclusions from the analysis. Attrition and exclusions
were reported, the numbers in each intervention group and
reasons for attrition/exclusions where reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Marcucci 2005

Methods

Randomised DBPC trial

Participants

Children
Active 13 (6 m); losses to f/
Placebo 11 (10m); losses to

ul
flu 0

Interventions

12 months

SLIT

Sublingual drops
Maintenance dose: 0.8 mcg

2

of mite allergen group 1 and 0.4 mcg of mite allergen group

Outcomes

Symptom scores for rhinitis and asthma

Medication scores

Nasal tryptase

Nasal IgE

Specific nasal challenge test
Nasal ECP

Sputum ECP

Sputum tryptase

Serum IgE

Notes

Jadad scale 5/5

Risk of bias

Bias

Authors’ judgement

Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but no details about randomisa-
tion provided

Allocation concealment?

Unclear risk

No details were provided

Blinding?

All outcomes

Low risk

The placebo preparation was identical to active treatment in
terms of composition, appearance, presentation, taste and
colour, but did not contain allergens
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Marcucci 2005  (Continued)

Incomplete outcome data addressed? Low risk Participants excluded were accounted for along with patients
All outcomes followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Nelson 1993
Methods Randomised DBPC trial
Participants Adults
20 active (7 m)
21 placebo (6 m)
Interventions 65 days SLIT drops
450-900 Feld1 units
Outcomes Cat room scores
Ig
Titrated SPT
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised, but the details were not provided

Allocation concealment?

Unclear risk

No details were provided

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study. Those randomised
to the placebo group received histamine phosphate (1 mg/
ml histamine base in 50% glycerine with caramelised sugar
for colour).

Incomplete outcome data addressed? Low risk Outcome data were completed for each main outcome. At-

All outcomes trition and exclusions were reported; the numbers in each
intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section
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Nelson 1993  (Continued)

Free of other bias? Low risk No other sources of bias were detected or suspected
Ott 2009
Methods Randomised DBPC trial
Participants Adults
Total mean age 33.3+/- 10.4 yrs (7.9 to 64.7)
Active total 142
Active full analysis set (FAS) 123
Active ITT 99
Active per protocol 58
Active losses to f/u 43
Placebo total 67
Placebo full analysis set (FAS) 60
Placebo ITT 46
Placebo per protocol 33
Placebo losses to f/u 21
Interventions 3 consecutive grass pollen seasons
SLIT grass pollen (mixture of 5 grasses; orchard, meadow, perennial rye, sweet vernal
and timothy grass)
Sublingual drops
Rush updosing of 30, 90, 150 and 300 IR at 20 minutes intervals, followed by a daily
intake of 300 IR for the duration of pollen season
300 IR/ml = 21 mcg/ ml og Phl p 5 major allergen
Outcomes Symptom score
Medication score
Combined symptom/medication score
Specific IgE and IgG4
Compliance
Safety
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised but how this was done was not
stated
Allocation concealment? Unclear risk No details were stated
Blinding? Low risk Investigators and patients were blinded to treatment
All outcomes
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Ott 2009  (Continued)

Incomplete outcome data addressed?
All outcomes

Low risk Attrition and exclusions were reported. The numbers in each
intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected

Pajno 2003
Methods Randomised DBPC trial
Participants Children
15 active (7 m); losses to f/u 1
15 placebo (6 m); losses to f/u 2
Interventions 13 months
SLIT Parietaria pollen
Sublingual drops
Maintenance dose 5 drops of 10 BU/ ml sol
Cumulative dose of major allergen
20.3 mcg Par j 1 - 0.15 mcg/day
Outcomes Total symptom score
Chest symptom score
Nose symptom score
Medication score
Early and late-phase skin reaction
Notes Active group: SLIT+ fluticasone
Placebo group: placebo + fluticasone
Control group: asthma medications as needed only
Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk The randomisation to the active, placebo or control group
was obtained by means of a computer-generated key-code
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment. The placebo was indistinguishable from the active
treatment in appearance, colour and taste.
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Pajno 2003  (Continued)

Incomplete outcome data addressed?

All outcomes

Low risk

Participants lost to follow up or excluded were accounted for
along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk

The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Unclear risk

A second drug other than SLIT was considered in the study

design

Palma Carlos 2006
Methods Randomised DBPC trial
Participants Adults

Active 17; loss to follow up 4

Placebo 16; loss to follow up 9
Interventions 24 months sublingual tablets

Allergoid mixture (33% Holcus lanatus, 33% Phleum pratense, 33% Poa pratensis)
Outcomes Symptom score

Medication score

Nasal reactivity (allergen nasal challenge)

Adverse events
Notes Major allergen protein dose not possible to measure as this is an allergoid
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

No details were stated in the paper

Blinding?

All outcomes

Unclear risk

Investigators and patients were blinded to treatment buthow
this was done was not stated

Incomplete outcome data addressed?

All outcomes

Low risk

Participants lost to follow up or excluded were accounted for

along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk

The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Unclear risk

39.4% of participants withdrew during follow up
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Panzner 2008

Methods

Randomised DBPC trial

Participants

Adults and children

Total mean age 19.5

Age range 7 to 50 years
Active sublingual 20 (11 m)
Placebo sublingual 15 (9 m)

Interventions

Sublingual and supralingual drops 6 grasses: oat grass (Arrhenatherum elatius), orchard
grass (Dactylis glomerata), fescue (Festuca sp.), rye grass (Lolium sp.), timothy grass (Phleum
pratense) and rye (Secale cereale)

1 year

Updosing scheme from 1 to 10 drops. Maximal dose 10 drops of 10,000 JSK/ml (1.265
mcg of Lol p1)

Outcomes

Symptom scores (nasal, ocular and bronchial)
Medication scores

Skin prick tests

Grass pollen specific IgE and IgG

Notes

Mixed grasses drops were delivered sublingually or supralingually. Only sublingual im-
munotherapy data were used for the purpose of this review

Risk of bias

Bias

Authors’ judgement Support for judgement

Adequate sequence generation?

Low risk Central randomisation. The randomisation key was gener-

ated by the GraphPad Software.

Allocation concealment?

Low risk Central allocation

Blinding?

All outcomes

Low risk Investigators and participants were blinded to treatment as-
signment for the duration of the study

Incomplete outcome data addressed?
All outcomes

Low risk Participants lost to follow up or excluded were accounted for
along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected
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Passalacqua 1998

Methods Randomised DBPC trial
Participants Adults
10 active (3 m)
10 placebo (4 m)
Interventions 24 months SLIT
Tablets
Dose n/s
Outcomes Diary scores
Notes Jadad scale 4/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Low risk

Random codes were used

Allocation concealment?

Unclear risk

It was not stated in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The numbers in each

All outcomes intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Passalacqua 1999

Methods Randomised DBPC trial
Participants Adults

15 active (10 m)

15 placebo (3 m)
Interventions 6 months SLIT

16 mcg Parjl
Outcomes Diary scores

Nasal challenge
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Passalacqua 1999  (Continued)

Notes Jadad scale 5/5

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Patients were randomised but how this was done was not

stated

Allocation concealment? Unclear risk It was not stated in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for

All outcomes along with patients followed to designated follow-up periods

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Passalacqua 2006

Methods Randomised DBPC trial

Participants Adults
34 active (11 m); losses to f/u 6
34 placebo (11 m); losses to f/u 6

Interventions 25 months
SLIT allergoid
Soluble tablets
1000 AU

Outcomes Symptom score
Medication score
Quality of life questionnaire
Adverse events

Notes Jadad scale 5/5

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk A computer-generated list was used
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Passalacqua 2006  (Continued)

Allocation concealment?

Unclear risk Not stated in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The numbers in each

All outcomes intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Peter 2009
Methods Randomised DBPC trial
Participants Adults
Active 176; lost to f/u unknown
Placebo 189; lost to f/u unknown
Interventions SLIT drops
Grass pollen mixture (Lolium perenne, Phleum pratense and Poa pratensis)
16 weeks pre-seasonal
Outcomes Clinical index score
Symptom score
Medication score
Specific IgE for grass pollen mixture
Specific IgE for Phl p 1 and Phlp 5
Specific IgG and IgG4 for grass pollen mixture
Specific IgG and IgG4 for Phl p 1 and Phl p 5
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk Patients were randomised but how this was done was not

stated

Allocation concealment?

Unclear risk No details were provided in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
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Peter 2009  (Continued)

Incomplete outcome data addressed? Unclear risk No details were provided in the paper
All outcomes
Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected
Pfaar 2008

Methods Randomised DBPC trial

Participants Adults
Active 49; losses to f/u 7
Placebo 55; losses to f/u 7

Interventions Sublingual immunotherapy with 6 grasses pollen mixture (Holcus lanatus, Dactylis glom-
erata, Lolium perenne, Phlewm pratense, Poa pratensis and Festuca elatior)
Sublingual drops
Dose escalation was performed at the day 1 of the treatment, with doubling of a dose
every 60 minutes. Initial dose, 1 drop, 2 drops, 4 drops (100%), corresponding to 10,
20 and 40 mcg of the group 5 grass allergen
The group 5 allergen content of the maintenance dose was 40 mcg (ELISA) and 20 mcg
(CREATE)
Once daily

Outcomes Symptom score
Medication score
Specific IgE
Specific IgG1 and IgG4
Compliance
Adverse events

Notes A block randomisation was performed, and there was a stratification procedure with
respect to asthma

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk A block randomisation was performed, and there was a strat-

ification procedure with respect to asthma

Allocation concealment?

Low risk Central allocation

Blinding?
All outcomes

Low risk Investigators and participants were blinded to treatment as-
signment for the duration of the study
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Pfaar 2008 (Continued)

Incomplete outcome data addressed? Low risk Outcome data were completed for each main outcome. At-

All outcomes trition and exclusions were reported. The numbers in each
intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected

Pradalier 1999

Methods Randomised DBPC trial
Participants Adults
63 active (29 m)
63 placebo (36 m)
Interventions 5 months pre-seasonal SLIT drops and tablets
Cumulative dose 0.935 mg Phlp5
Daily maintenance dose - 8.5 mcg
Outcomes Diary scores
SPT
Ig
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

No details were provided in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for

All outcomes along with patients followed to designated follow-up periods

Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected
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Rolinck-Werninghaus 2004

Methods Randomised DBPC trial
Participants Children
Age range 3 to 14
Active 49 (30 m); losses to f/u 11
Placebo 48 (35 m); losses to f/u 11
Interventions 32 months
SLIT
sublingual drops
Mixed grasses (Dactylis glomerata, Festuca pratensis, Lolium perenne, Phleum pratense and
Poa pratensis)
Maintenance dose: 5 drops of 1000 STU/ml solution 3 times a week
Cumulative dose 188 mcg of major allergens
The potency in STU; 1000 STU equivalent to 25 BU (2.5 mcg of major allergens)
Study started in January 1999
Outcomes Symptom scores (nasal, eyes, lung)
Medication scores
Total IgE, specific IgE and IgG4
Skin prick test
Conjunctival provocation test
Nasal provocation test
Lung function test
Exhaled nitric oxide concentrations
SCORAD
Adverse events descriptions
Notes Jadad scale 5/5
Riske of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation was conducted for age and history of asthma
in consecutive order at inclusion
Allocation concealment? Low risk Central allocation
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The numbers in each
All outcomes intervention group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section
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Rolinck-Werninghaus 2004  (Continued)
Free of other bias? Low risk No other sources of bias were detected or suspected
RAZder 2007
Methods Randomised DBPC trial
Participants Children
Age range 6 to 18
Active 108 (91 ITT); losses to follow up 26
Placebo 96 (77 ITT); losses to follow up 24
Interventions Sublingual drops - mixed grasses
5 grasses extract (Lolium perenne, Phleum pratense, Dactylis glomeratein, Anthoxatum
odoratum, Holcus lanatus)
Treatment duration 2 years. Maintenance dose 21 mcg of Lol p 5 twice a week.
Outcomes Symptom score
Percentage of symptom-free days
Percentage of medication-free days
Quality of life evaluation
Safety
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk A computer-generated randomisation list stratifying for
symptom score and participating general practice was
utilised

Allocation concealment? Low risk A pharmacist allocated medication in accordance with a
computer-generated randomisation list stratifying for symp-
tom score and participating general practice. Participants,
parents, investigators and caregivers were unaware of the
group assignment and could not make a distinction between
verum and placebo treatment.

Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes signment for the duration of the study

Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The numbers in each

All outcomes intervention group and reasons for attrition/exclusions were
reported.

Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section
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RAzder 2007  (Continued)

Free of other bias? Low risk No other sources of bias were detected or suspected
Sabbah 1994
Methods Randomised DBPC trial
Participants Children and adults
Age range 13 to 51
Active 29
Placebo 29
Interventions Sublingual drops - 5 grass pollen extracts or placebo
The updosing phase duration was 40 days. It started with 1 drop of 1 IR/ml up to 10
drops on day 10, while on days 11 to 20, 1 to 10 drops of 10 IR/ml were given. Finally,
from days 20 to 40, the patients took 1 to 20 drops of 100 IR/ml. Once this dose of 20
drops was reached, maintenance treatment was continued every day for 30 days and then
every 2 days for the following 30 days. The cumulative dosage received by the patients
was therefore 4500 IR.
Outcomes Symptom scores
Medication scores
Safety
Notes Study included in review, but not meta-analysis.
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised, but no details were provided
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes sighment
Incomplete outcome data addressed? Unclear risk No details were provided in the paper
All outcomes
Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected
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Sanchez 2001

Methods Randomised DBPC trial
Participants Adults
40 participants
Mean age: 24.5 years old
Male 16 and female 24
Active 20 patients
Placebo 20 patients
Interventions SLIT: active therapy contained an aqueous extract of the major cat allergen Fel d 1
(CBE-Leti). Five vials were provided containing: 0.00032, 0.0016, 0.008, 0.04, 0.02
and 1 HEP equivalent/mL. Saline solution, glycerine 50% and phenol 0.4% was used
as vehicle. SLIT was provided daily and kept under the tongue during 3 minutes. After
1 year of treatment the cumulative dose was 3.6 ug of Fel d 1.
Placebo: saline solution, glycerine 50% and phenol 0.4%
Outcomes Symptom scores
Medication scores
Skin prick tests
Nasal provocation tests
IgE and IgG4
Eosinophil cationic protein
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised but how this was done was not
stated
Allocation concealment? Unclear risk No details were provided in the paper
Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes

signment for the duration of the study

Incomplete outcome data addressed? Unclear risk No details were provided in the paper
All outcomes
Free of selective reporting? Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected
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Smith 2004

Methods

Randomised DBPC trial

Participants

Adults

44 active treatment for 2 years (21 m)

45 active treatment then placebo (22 m)

45 placebo in both years (27 m)

Interventions

2 years SLIT from February until 31 July each year

Sublingual drops and tablets for maintenance

Mixed grasses (orchard, meadow, rye, sweet vernal and timothy grass)

100 IR contained 24 mcg Lolp1 and 14 mcg Dacg5

Cumulative annual dose

26.100 IR
6264 mcg Lolpl
3654 mcg Dacg5

Outcomes

Symptom scores; daily diary

Medication scores; dairy cards

Conjunctival provocation threshold

Skin tests

Specific IgE and IgG4

Side effects reported by patients

Notes

Jadad scale 5/5

Participants were randomised into 3 groups

Active treatment for 2 years

Active treatment for a year, then placebo and placebo for 2 years

Treatment every year from February undil 31 July

Risk of bias

Bias

Authors’ judgement

Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

Authors stated that groups were checked for homogeneity
regarding demographics, symptom scores and relevant clin-
ical parameters

Blinding?
All outcomes

Low risk

Investigators and participants were blinded to treatment as-
signment for the duration of the study. Placebo tablets and
drops were physically identical to active medication.

Incomplete outcome data addressed?
All outcomes

Low risk

Attrition and exclusions were reported. The numbers in each
intervention group and reasons for attrition/exclusions were
reported.
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Smith 2004 (Continued)

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected
Tari 1990
Methods Randomised DBPC trial
Participants Adults
34 active
32 placebo
Interventions 18 months SLIT 2340 drops of 5BU/ml mcg dose n/s
Outcomes Diary scores
Ig
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised, but further details were not pro-
vided
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk The placebo contained only the phosphate buffered physio-
All outcomes logical solution
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
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Tonnel 2004

Methods

Randomised DBPC trial

Participants

Adults and children
15 active (8 m); losses to f/u 5
17 placebo (10 m); losses to f/u 9

Interventions

24 months SLIT

Der p 1 and Der f 1 50/50 drops and tablets
Progression phase for 2 weeks

Max dose 100 IR tablet

Mean cumulative dose

47500 IR

1.28 mg Der pl

1.47 mg Der f 1

Outcomes

Symptom scores

Medication scores

Skin prick tests

Nasal provocation test

Levels of specific IgE and IgG4

Adverse events reports and descriptions

Notes

Jadad scale 5/5

Risk of bias

Bias

Authors’ judgement Support for judgement

Adequate sequence generation?

Low risk A random computer-generated code was used

Allocation concealment?

Unclear risk No details were provided

Blinding? Low risk Blinding was done using solutions and tablets of identical
All outcomes appearance
Incomplete outcome data addressed? Low risk Attrition and exclusions were reported. The numbers in each
All outcomes intervention group and reasons for attrition/exclusions were
reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
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Troise 1995

Methods Randomised DBPC trial
Participants Adults
15 active (6 m)
16 placebo (6 m)
Interventions 10 months SLIT
Parietaria extract 6.3 mcg Parjl
Outcomes Diary scores
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

It was not specified in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods.
The specified outcomes in the methodology were reported
in the results section.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Valovirta 2006
Methods Randomised DBPC trial
Participants Children
35 active
Dose group one 33 patients (19 m); losses to f/u 1
Dose group 2: 32 patients (13 m); losses to f/u 7
33 placebo (18 m); losses to f/u 6
Interventions 18 months SLIT

Group 1: accumulated weekly dose
3.6 mcg Betv1/Alng1/ Coral

Group 2: accumulated weekly dose
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Valovirta 2006 (Continued)

30 mcg of Bet v1/Alng1/ Coral

5 weeks updosing schedule

Outcomes Symptom score
Medication score
Notes Jadad scale 5/5
2 treatment groups
Mixed tree pollen
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not

stated
Allocation concealment? Low risk Central allocation
Blinding? Low risk The study was conducted under double-blind conditions.
All outcomes There was no difference in colour and viscosity between
the study drug and placebo. All blinding procedures were
performed by the Quality Assurance Department at ALK-
Abello A/S.
Incomplete outcome data addressed? Low risk Outcome data for each main outcome completed, includ-
All outcomes ing attrition and exclusions from the analysis. Attrition and
exclusions were reported; the numbers in each intervention
group and reasons for attrition/exclusions were reported.
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Vervloet 2006
Methods Randomised DBPC trial
Participants Adults
38 active (22 m); losses to f/u 2
38 placebo (17 m); losses to f/u 4
Interventions 4 months SLIT

Sublingual drops Ultra rush treatment
Maintenance dose 300 IR daily
Dose of major allergen 228 mcg Jun a 1
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Vervloet 2006 (Continued)

Outcomes Symptom scores
Medication scores
Adverse events reports
Notes Jadad scale 5/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Low risk

Randomisation in blocks was used

Allocation concealment?

Unclear risk

No details were provided in the paper

Blinding? Low risk Investigators and participants were blinded to treatment as-
All outcomes signment for the duration of the study
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for
All outcomes along with patients followed to designated follow-up periods
Free of selective reporting? Low risk The specified outcomes in the methodology were reported
in the results section
Free of other bias? Low risk No other sources of bias were detected or suspected
Voltolini 2001
Methods Randomised DBPC trial
Participants Adults
15 active (7 m)
15 placebo (4 m)
Interventions Rush pre-seasonal and co-seasonal maintenance
445 mcg Betv 1
Tree pollen extract
Outcomes Diary scores
Ig
SPT
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement
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Voltolini 2001  (Continued)

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Low risk

No details were provided in the paper

Blinding?
All outcomes

Unclear risk

Investigators and participants were blinded to treatment as-
signment for the duration of the study. Placebo was prepared
as saline solution in vials with exactly the same appearance,

colour and taste, but without allergens, in order to guarantee

the double-blind design of the trial.

Incomplete outcome data addressed?

All outcomes

Unclear risk

Participants lost to follow up or excluded were accounted for

along with patients followed to designated follow-up periods

Free of selective reporting?

Unclear risk

The specified outcomes in the methodology were reported
in the results section

Free of other bias?

Unclear risk

Insufficient information to assess whether an important risk

of bias exists

Vourdas 1998

Methods Randomised DBPC trial
Participants Children
34 active (25 m)
32 placebo (24 m)
Interventions 6 months SLIT per year for 2 years
4.05 mg Olee 1
Olive pollen extract solution
Outcomes Diary scores
SPT
Notes Jadad scale 3/5
Risk of bias
Bias Authors’ judgement Support for judgement

Adequate sequence generation?

Unclear risk

Patients were randomised but how this was done was not
stated

Allocation concealment?

Unclear risk

No details were provided in the paper
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Vourdas 1998 (Continued)

Blinding?

All outcomes

Low risk Investigators and participants were blinded to treatment as-
signment for the duration of the study. The placebo was a
glycerinated phenolated saline solution with an appearance
similar to that of the active agent.

Incomplete outcome data addressed?

All outcomes

Low risk Participants lost to follow up or excluded were accounted for
along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported
in the results section

Free of other bias? Low risk No other sources of bias were detected or suspected
‘Wahn 2009
Methods Randomised DBPC trial
Participants Children
Active 131 (65.6% male); withdrawn 8
Placebo 135 (63.0% male); withdrawn 8
Interventions < 6 months
Sublingual tablets
Mixed grasses (Dactylis glomerata, Poa pratensis, Lolium perenne, Anthoxanthum odoratum,
Phleum pratense)
Daily dose 300 IR; 20 mcg of group 5 major allergens
Outcomes Symptom score
Medication score
Timothy grass specific IgE
Grass pollen specific IgG4
Adverse events
Notes -
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk The randomisation list was stratified by study centre and

organised in blocks

Allocation concealment?

Low risk Central allocation

Blinding?

All outcomes

Low risk Investigators and participants were blinded to treatment as-
signment for the duration of the study. Excipients used
in both active and placebo tablets include lactose, sodium
stearate and sodium croscarmellose.
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Wahn 2009 (Continued)

Incomplete outcome data addressed?

All outcomes

Low risk Outcome data for each main outcome completed, includ-
ing attrition and exclusions from the analysis. Attrition and
exclusions were reported; the numbers in each intervention

group and reasons for attrition/exclusions were reported.

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported

in the results section

Free of other bias?

Low risk No other sources of bias were detected or suspected

Wessner 2001
Methods Randomised DBPC trial
Participants 22 active; losses to f/u 8
23 placebo; losses to f/u 5
Interventions 12 months
SLIT drops maintenance dose 2000 AU per day
8 mcg major allergen per day
Outcomes Symptom scores
Daily cards
Nasal provocation tests
Notes Jadad scale 5/5
The study was performed for 2 years
Only first year was performed as a DBPC trial; in the second year all participants received
verum therapy for another year
Data analysed only for the first year
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk Randomisation blocks of 4 containing 2 of each treatment
Allocation concealment? Unclear risk No details were provided
Blinding? Unclear risk No details were provided
All outcomes
Incomplete outcome data addressed? Low risk Participants lost to follow up or excluded were accounted for

All outcomes

along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported

in the results section
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Wessner 2001  (Continued)

Free of other bias?

Unclear risk The study has not been published after its presentation at a
meeting in 2001

Watrich 2003
Methods Randomised DBPC trial
Participants Children
Age range 4 to 11 years
Active 14 (7 m); losses to f/u 2
Placebo 14 (9 m); losses to f/u 0
Interventions 24 months
SLIT
Sublingual drops
Mixed grasses (Dactylis glomerata, Festuca pratensis, Lolium perenne, Phlewm pratense, Poa
pratensis)
Build-up phase 30 days - cumulative dose of major allergen was 1.88 mcg
Maintenance phase - cumulative dose of major allergen 6 mcg
The first year the cumulative dose was 67.88 mcg and 139.88 mcg of major allergen in
total
Outcomes Conjunctival provocation test
Skin prick test
Symptom scores - diary cards
Medication scores - diary cards
Notes Jadad scale 5/5
4 children were not included in data analysis because of their incomplete diary cards
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Patients were randomised
Allocation concealment? Unclear risk No details were provided
Blinding? Low risk Investigators and participants were blinded to treatment as-

All outcomes

signment for the duration of the study

Incomplete outcome data addressed?
All outcomes

Low risk Participants lost to follow up or excluded were accounted for
along with patients followed to designated follow-up periods

Free of selective reporting?

Low risk The specified outcomes in the methodology were reported

in the results section
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Wautrich 2003  (Continued)

Free of other bias? Unclear risk Small number of patients across each trial group

DBPC = double-blind, placebo-controlled; f/u= follow up; mecg = microgram; ITT = intention-to-treat; m = male; n/s = not specified;
SCIT = subcutaneous (injection); immunotherapy; SL = sublingual; SLIT = sublingual immunotherapy; SPT = skin prick test

Characteristics of excluded studies /ordered by study ID]

Study Reason for exclusion

Bernardis 1996 Not randomised

Black 2002 Insufficient data available for the review

Corthay 1996 Insufficient data available for the review

D’Ambrosio 1996 Open study design; not a randomised DBPC trial

Donato 1997 Prospective study; not a randomised DBPC trial

Feliziani 1993 Not randomised

Gammeri 2004 Not placebo-controlled

Gozalo 1997 Not randomised, controlled or blinded

Hansen 2004 Other outcomes investigated (food allergy)

Horak 1998 No symptom data. Not seasonal exposure.

Inal 2009 Insufficient data available for the review

Karakoc 2003 Not randomised, not blinded and not placebo-controlled
Mitsch 1996 Open study

Mungan 1999 Not a randomised DBPC trial

Nanda 2004 SCIT trial

Okubo 2008 Additional data not available

Quirino 1996 Not truly randomised

Radjenovic 2004 ~ Not DBPC trial; prospective parallel-group study
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(Continued)

Russello 2004

Not blinded

Sabbah 1993

Duplicate study (same as Sabbah 1994)

Tonnel 2002

Data published in Tonnel 2004

Troise 2009

Insufficient data available for the review

Van Niekerk 1987

Not sublingual immunotherapy

Yuksel 1999

This study does not investigate outcomes evaluated by this review

DBPC = double-blind, placebo-controlled; SCIT = subcutaneous immunotherapy

Characteristics of ongoing studies [ordered by study ID]

Ingels 2002

Trial name or title

A placebo controlled, double-blind, randomized study to assess efficacy of sublingual immunotherapy in

patients with grass pollen allergy through assessment of its immunological effects on the mucosal tissue of

the nose

Methods

Randomised, placebo-controlled, double-blind

Participants

Expected 38

Interventions

Sublingual immunotherapy with Oralgen
Further procedures:

Nasal biopsy

Nasal washing

PNIF

Outcomes

Decrease of IgE specific cells and Th2 mediator release
Increase in Th 1 mediator release

Rescue medication

Determining the effects on decongestion

Assessment of treatment compliance

Starting date

Study start 2002

Contact information

Notes
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O’Hehir 2005

Trial name or title

A trial of immunological outcomes of sublingual immunotherapy for house dust mite (D. pteronyssinus)

Methods Randomised, placebo-controlled, double-blind

Participants Expected enrolment 30

Interventions Sublingual immunotherapy for house dust mite

Outcomes Immunoregulatory cytokine production and T cell phenotype and function

Symptom diary

Medication use

Visual analogue score
Disease-specific rthinoconjunctivitis
Quality of life questionnaire

Starting date

November 2005

Contact information

Allesandra Sandrini MD, PhD
a.sandrini@alfred.org.au

+61 3 9276 2000 ext 2350

Notes

Sublingual immunotherapy for allergic rhinitis (Review)
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DATA AND ANALYSES

Comparison 1. SLIT versus placebo - all

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 49 4589 Std. Mean Difference (IV, Random, 95% CI)  -0.49 [-0.64, -0.34]
2 Medication scores 38 3379 Std. Mean Difference (IV, Random, 95% CI)  -0.32 [-0.43, -0.21]

Comparison 2. SLIT versus placebo - seasonal allergen

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 39 4084 Std. Mean Difference (IV, Random, 95% CI)  -0.34 [-0.44, -0.25]
2 Medication scores 32 3014 Std. Mean Difference (IV, Random, 95% CI)  -0.30 [-0.41, -0.19]

Comparison 3. SLIT versus placebo - perennial allergen

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 10 505 Std. Mean Difference (IV, Random, 95% CI)  -0.93 [-1.69, -0.17]
2 Medication scores 6 365 Std. Mean Difference (IV, Random, 95% CI)  -0.43 [-0.89, 0.02]

Comparison 4. SLIT versus placebo - adults

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 34 3197 Std. Mean Difference (IV, Random, 95% CI)  -0.44 [-0.56, -0.31]
2 Medication scores 26 2235 Std. Mean Difference (IV, Random, 95% CI)  -0.40 [-0.53, -0.26]
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Comparison 5. SLIT versus placebo - children

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 15 1392 Std. Mean Difference (IV, Random, 95% CI)  -0.52 [-0.94, -0.10]
2 Medication scores 12 1144 Std. Mean Difference (IV, Random, 95% CI)  -0.16 [-0.32, 0.00]

Comparison 6. SLIT versus placebo < 6 months

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 17 1772 Std. Mean Difference (IV, Random, 95% CI)  -0.54 [-0.86, -0.21]
2 Medication scores 15 1366 Std. Mean Difference (IV, Random, 95% CI)  -0.32 [-0.45, -0.18]

Comparison 7. SLIT versus placebo 6 to 12 months

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 16 1736 Std. Mean Difference (IV, Random, 95% CI)  -0.31 [-0.46, -0.16]
2 Medication scores 13 1398 Std. Mean Difference (IV, Random, 95% CI)  -0.31 [-0.50, -0.12]

Comparison 8. SLIT versus placebo > 12 months

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 16 1089 Std. Mean Difference (IV, Random, 95% CI)  -0.63 [-0.92, -0.34]
2 Medication scores 10 615 Std. Mean Difference (IV, Random, 95% CI)  -0.34 [-0.64, -0.04]
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Comparison 9. Major allergen content < 5 mcg

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 8 275 Std. Mean Difference (IV, Random, 95% CI)  -0.32 [-0.69, 0.05]
2 Medication scores 6 219 Std. Mean Difference (IV, Random, 95% CI)  -0.59 [-0.94, -0.24]

Comparison 10. Major allergen content 5 to 20 mcg

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 12 1972 Std. Mean Difference (IV, Random, 95% CI)  -0.34 [-0.45, -0.24]
2 Medication scores 11 1940 Std. Mean Difference (IV, Random, 95% CI)  -0.21 [-0.35, -0.07]

Comparison 11. Major allergen content > 20 mcg

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 12 1041 Std. Mean Difference (IV, Random, 95% CI)  -0.33 [-0.49, -0.17]
2 Medication scores 10 661 Std. Mean Difference (IV, Random, 95% CI)  -0.22 [-0.43, 0.00]

Comparison 12. SLIT versus placebo - immunoglobulins

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 IgE levels - post-treatment 14 1334 Std. Mean Difference (IV, Random, 95% CI)  0.27 [-0.01, 0.55]
2 IgG levels - post-treatment 3 590 Std. Mean Difference (IV, Random, 95% CI)  0.95 [0.78, 1.12]
3 1gG4 levels- post-treatment 13 1187 Mean Difference (IV, Fixed, 95% CI) 0.46 [0.29, 0.63]
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Comparison 13. SLIT v placebo - house dust mite

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 9 464 Std. Mean Difference (IV, Random, 95% CI)  -0.97 [-1.80, -0.13]
2 Medication scores 5 189 Std. Mean Difference (IV, Random, 95% CI)  -0.52 [-1.09, 0.05]

Comparison 14. SLIT versus placebo - grass pollen

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 23 3013 Std. Mean Difference (IV, Random, 95% CI)  -0.35 [-0.45, -0.24]
2 Medication scores 17 2308 Std. Mean Difference (IV, Random, 95% CI)  -0.23 [-0.37, -0.10]

Comparison 15. SLIT versus placebo - ragweed

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 2 175 Std. Mean Difference (IV, Random, 95% CI)  -0.44 [-0.74, -0.14]
2 Medication scores 2 175 Std. Mean Difference (IV, Random, 95% CI)  -0.30 [-0.60, -0.00]

Comparison 16. SLIT versus placebo - Parietaria

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 5 151 Std. Mean Difference (IV, Random, 95% CI)  -0.36 [-0.69, -0.04]
2 Medication scores 5 151 Std. Mean Difference (IV, Random, 95% CI)  -0.62 [-1.00, -0.24]
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Comparison 17. SLIT versus placebo - tree

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 9 380 Std. Mean Difference (IV, Random, 95% CI)  -0.42 [-0.77, -0.06]
2 Medication scores 9 380 Std. Mean Difference (IV, Random, 95% CI)  -0.38 [-0.62, -0.13]
Comparison 18. Allergen sensitivity

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Skin reactivity after treatment 6 331 Std. Mean Difference (IV, Random, 95% CI)  0.12 [-0.26, 0.51]
2 Nasal reactivity after treatment 7 220 Std. Mean Difference (IV, Random, 95% CI)  0.32 [-0.13, 0.78]
Comparison 19. Quality of life

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Adults 2 397 Mean Difference (IV, Fixed, 95% CI) -0.42 [-0.73, -0.12]

Comparison 20. SLIT versus placebo - tablets

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 11 1881 Mean Difference (IV, Fixed, 95% CI) -0.48 [-0.58, -0.38]
2 Medication scores 9 1578 Mean Difference (IV, Fixed, 95% CI) -0.33 [-0.46, -0.20]
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Comparison 21. SLIT versus placebo - drops

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Allergic rhinitis symptom scores 35 2464 Mean Difference (IV, Fixed, 95% CI) -0.35 [-0.42, -0.28]
2 Medication scores 27 1653 Mean Difference (IV, Fixed, 95% CI) -0.01 [-0.05, 0.04]

Analysis 1.1. Comparison | SLIT versus placebo - all, Outcome | Allergic rhinitis symptom scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: | SLIT versus placebo - all

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl

Amar 2009 19 383 (4.9) 17 371 (27) - 1.9 % 0.03[-0.63,0.68]
Andre 2003 48 227 (1.42) 51 3.09 (2.14) - 24 % -045 [ -0.84, -0.05 ]
Ariano 2001 10 1.8 (1.75) 10 538 (157) I.1% 206 [-3.19,-093 ]
Bahceciler 2001 8 0.53 (04) 7 04 (0.38) - 1.2 % 031 [-071,134]
Bowen 2004 37 395 (2.45) 39 5.03 (2.54) -/ 23% -043[-0.88,003]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) - 25% -0.06 [ 040, 028 ]
Bufe 2009 17 2.67 (2.38) 121 317 (2.14) 7 2.7 % -022 [-0.48,0.03]
Caffarelli 2000 17 42 (3.7) 17 59 (38) -1 1.8 % -044 [-1.12,024]
Cao 2007 85 0.65 (0.88) 9l 264 (046) 24 % -2.85[-327,-243]
Casanovas 1994 9 546 (3.56) 6 1098 (7.1) T 1.1 % -1.00[-2.11,0.12]
D’Ambrosio 1999 14 509 (514.2) 16 897.06 (6782) — 1.7 % -0.62[-1.36,0.12]
Dahl 2006a 6l 2.1 (1.7) 32 33(22) - 23 % -0.63[-1.07,-0.19 ]
Dahl 2006b 282 24 (1.6) 286 34(22) - 28% -052[-069, -035]
de Blay 2003 33 20.55 (15.88) 42 2349 (18.76) T 23% -0.17[-062,029]
Di Rienzo 2006 18 04 (0.3) 14 085 T 1.7 % -098 [ -1.72,-023 ]
Didier 2007 136 3.58 (2976) 148 4.93 (3.229) - 2.7 % -043[-0.67,-0.20 ]
Drachenberg 2001 37 29.5 (24.2) 12 36.4 (304) T 1.9 % -026[-092,039]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) ] 24 % -042[-0.82,-003]

2 | 0 | 2

Favours SLIT Favours Placebo

(Continued . . .)
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(... Continued)

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl

Durham 2006 131 248 (2.1) 129 296 (2.09) ] 27 % -023[-047,002]
Feliziani 1995 18 109.7 (92.46) 16 2158 (1142  ——— 1.7 % -1.00[-1.72,-028 ]
Guez 2000 36 23(1.9) 36 32 (24) 7 23% -041[-0.88,006]
Hirsch 1997 12 099 (1.13) 10 0.52 (0.47) - 1.5% 0.50[-035, 1.36]
Hordijk 1998 35 321 (3.05) 36 513 (36) - 22% -057 [-1.04,-0.09 ]
La Rosa 1999 16 1.21 (1.66) 17 1.61 (1.56) e 1.8 % -024[-093,044]
Lima 2002 28 2494 (2326) 28 2465 (1537) I 2.1% 001 [-051,054]
Marcucci 2005 13 41292 (332.55) I 51727 (548.18) - 1 1.6 % -023[-1.03,058]
Nelson 1993 20 12,15 (8.68) 21 18.67 (13.56) - 1 1.9 % -056 [-1.18,0.07 ]
Ott 2009 123 -1.02 (4.54) 60 1.32 (454) - 26% -051[-083,-020]
Pajno 2003 14 4 (5.18) 13 10 (8.65) - 1.6 % -0.82[-1.62,-003]
Palma Carlos 2006 17 31.15 (32.61) 16 55.86 (5048) - 1 1.8 9% -057[-1.27,0.13]
Panzner 2008 20 11135 (11491) 15 321621122y — 1.7 9% -126 [-2.00,-0.52 ]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (457) “~——— 1.3% -1.27[-228,-026]
Passalacqua 1999 15 189 (113) 15 191 (108) -1 1.7 % -0.02[-073,070]
Passalacqua 2006 28 1.82 (0.23) 28 21802 20 % -1.65[-226,-1.04]
Peter 2009 176 0.732 (0483) 189 0.78 (0.544) T 27 % -009 [-0.30,0.1'1 ]
Pfaar 2008 42 146.2 (123) 48 236.2 (133.6) E— 23% -0.69[-1.12,-027 ]
Pradalier 1999 63 233 (1.6) 63 265 (2) e 25% -0.18[-053,0.17]
Rolinck-Werninghaus 2004 39 13.71 (23.12) 38 12.66 (21.65) -1 23 % 0.05 [ -040, 049 ]
RAZder 2007 91 245 (1.48) 77 274 (1.66) T 26 % -0.18[-049,0.12]
Smith 2004 45 258 (2.48) 51 232 (1.67) T 24% 0.12[-028,052]
Tari 1990 30 8 (1.5) 28 122 “— 1.8 % -224[-291,-158]
Tonnel 2004 10 274 (2.14) 12 411 2.19) - 1 1.5 % -061[-147,025]
Troise 1995 I5 87 (76) 16 102 (58) - 1 1.8 % -022[-092,049]
Valovirta 2006 27 1.5 (1.4) 29 22 (14) | 2.1% -049[-1.03,004]
Vervloet 2006 19 268 (1.64) 19 244 (2.06) - 1.9 % 0.13[-051,076]
Voltolini 2001 I5 130 (154) I5 83 (79) - 1.7 9% 0.37[-035, 1.10]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (2.01) T 22 % -0.17 [-0.65,0.32]
Wahn 2009 131 3.25 (2.86) 135 451 (2931) - 27 % -043[-068,-0.19]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) - T 1.8 % -056[-127,0.16]

2 | 0 | 2
Favours SLIT Favours Placebo
(Continued . . .)
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(... Continued)

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Total (95% CI) 2333 2256 b 100.0 % -0.49 [ -0.64, -0.34 ]

Heterogeneity: Tau? = 0.20; Chi? = 256.76, df = 48 (P<0.00001); 1> =81%
Test for overall effect: Z = 6.35 (P < 0.00001)

Favours SLIT Favours Placebo

Analysis 1.2. Comparison | SLIT versus placebo - all, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: | SLIT versus placebo - all

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl

Amar 2009 19 044 (1.2) 17 0.14 (0.24) T 1.9 % 0.33[-0.33,099]
Andre 2003 48 241 (3.09) 51 4 (4.24) ] 35% -042[-0.82,-002]
Ariano 2001 10 25 (2.1) 10 53 (49) T 1.2 % 071 [-1.62,020]
Bahceciler 2001 8 125 (1.04) 7 1.57 (1.25) T 1.0 % -026[-1.28,076]
Bowen 2004 37 1.05 (1.6) 39 1.26 (1.24) -T 3.1 % -0.15[-0.60,030]
Bufe 2004 68 0.24 (0.19) 64 0.18 (0.19) r 39 % 031 [-0.03,0.66 ]
Bufe 2009 117 2.13 (348) 121 253 (3.03) B 48 % -0.12[-038,0.13]
Caffarelli 2000 17 8.1 (64) 17 9 (69) - 1.9 % -0.13[-081,054]
Cao 2007 85 001 (0.1) 91 0.18 (1.92) T 44 % -0.12[-042,0.17]
Casanovas 1994 9 1.69 (2.46) 6 2.13(222) I 09 % 0.17[-1.21,086 ]
D'Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) - 1.6 % -0.79 [ -1.54,-0.04 ]
Dahl 2006a 61 24 (39) 32 42 (4.1) 7 32 % -045[-0.88,-0.02 ]
Dahl 2006b 282 1.5 (1.9) 286 24 (25) = 5.6 % -040[-057,-024]
de Blay 2003 33 348 (5.37) 42 757 (8.23) - 30 % -057[-1.03,-0.10]
Di Rienzo 2006 18 32 (0.7) 14 49 (1.5) - 1.4 % -1.48[-2.28,-0.68 ]
Drachenberg 2001 37 125 (18.7) 12 23.8 (264) 7 1.9 % -054[-1.20,0.12]

4 2 0 2 4
Favours SLIT Favours Placebo
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Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) T 35% -022[-061,0.17]
Durham 2006 131 1.4 (2.13) 129 203 (2.39) ] 49 % -028[-052,-003]
Feliziani 1995 18 24.06 (25.72) 16 75.9 (50.3) - 1.6 % -1.29[-2.04,-054]
Guez 2000 36 4.1 (55) 36 6.1 (6.8) -1 30% -032[-0.79,0.15]
Hordijk 1998 35 0.16 (0.37) 36 0.31 (0.45) ] 29 % -036[-0.83,0.1'1]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) - 1.8 % -0.02[-0.70, 0.66 ]
Lima 2002 28 2334 (2616) 28 2837 (2052) -T 26% -021[-074,031]
Marcucci 2005 13 21,92 (30.45) Il 6745 (83.77) ] 1.3% -072[-1.56,0.11]
Ott 2009 123 -0.28 (11.55) 60 -092 (247) T 43 % 0.07[-024,038]
Pajno 2003 14 1027 (7.26) 13 2627 (165) — 1.3% -1.23[-207,-040]
Palma Carlos 2006 17 1538 (3298) 16 4457 (65.05) T 1.8 % -056[-1.26,0.14]
Passalacqua 1999 15 42 (49.5) 15 83 (65) ] 1.6 % -0.69 [-1.43,005 ]
Passalacqua 2006 28 110 (44) 28 166 (35) - 22% -1.39[-1.98,-0.80 ]
Pradalier 1999 63 1.77 (2.3) 63 213 (27) T 39 % -0.14[-049,021]
Rolinck-Werninghaus 2004 39 254 (3.58) 38 2.85 (3.87) - 3.1 % -0.08[-0.53,036]
Tonnel 2004 10 18.16 (22.37) 12 12,6 (16.14) T 1.3% 028[-057, 1.12]
Troise 1995 15 17 21) 16 33(33) T 1.7 9% -056 [-1.28,0.16]
Valovirta 2006 27 29 34) 29 39 (4.6) - 26% -024[-077,028]
Vervloet 2006 19 339 (3.94) 19 471 (5) -1 20% -029[-093,035]
Voltolini 2001 15 22 (30) 15 39 (34) T 1.7 9% -052 [-1.25,021]
Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) -1 28 % -0.10[-0.59,0.38 ]
Wahn 2009 131 0.6 (0611) 135 079 (0.647) ] 49 % -030 [ -0.54,-0.06 ]
Total (95% CI) 1737 1642 . 100.0 % -0.32 [ -0.43,-0.21 ]
Heterogeneity: Tau? = 0.05; Chi? = 73.32, df = 37 (P = 0.00035); I* =50%
Test for overall effect: Z = 5.77 (P < 0.00001)
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Analysis 2.1. Comparison 2 SLIT versus placebo - seasonal allergen, Outcome | Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 2 SLIT versus placebo - seasonal allergen
Outcome: | Allergic rhinitis symptom scores
Study or subgroup SLUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random 95% Cl
Amar 2009 19 383 (49) 17 371 27) -1 1.6 % 0.03[-0.63, 0.68 ]
Andre 2003 48 227 (142) 51 3.09 (2.14) - 3.1 % -045[-0.84,-0.05 ]
Ariano 2001 10 1.8 (1.75) 10 538 (1.57) e 0.6 % 2206 [-3.19,-093]
Bowen 2004 37 3.95 (245) 39 5.03 (2.54) 7 27 % -043[-0.88,003]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) T 36% -0.06 [ -0.40, 0.28 ]
Bufe 2009 117 267 (2.38) 121 3.17 (2.14) 1 4.6 % -022[-048,003]
Caffarelli 2000 17 42 (37) 17 59 (38) T 1.5 % -044[-1.12,024]
Casanovas 1994 9 546 (3.56) 6 1098 (7.1) e 0.6 % -1.00[-2.11,0.12]
D’Ambrosio 1999 14 509 (514.2) 16 897.06 (6782) ] 1.3% -0.62[-1.36,0.12]
Dahl 2006a 6l 2.1 (1.7) 32 3322 - 28 % -0.63[-1.07,-0.19 ]
Dahl 2006b 282 24 (1.6) 286 34(22) - 57 % -052[-069,-035]
de Blay 2003 33 20.55 (15.88) 42 2349 (18.76) -T 26 % -0.17[-062,029]
Di Rienzo 2006 18 04 (0.3) 14 0.8 (0.5) I 1.3% -098[-1.72,-023 ]
Didier 2007 136 3.58 (2.976) 148 493 (3.229) - 49 % -043[-0.67,-0.20 ]
Drachenberg 2001 37 29.5 (242) 12 364 (304) - 1.6 % -026[-092,039]
Dubakiene 2003 47 048 (0.3) 53 0.64 (043) 7 3.1 % -042[-0.82,-003]
Durham 2006 131 248 (2.1) 129 296 (2.09) 1 4.8 % -023[-047,002]
Feliziani 1995 18 109.7 (92.46) 16 2158 (1142) I 1.4 % -1.00 [-1.72,-0.28 ]
Hordijk 1998 35 321 (3.05) 36 5.13 (3.6) 7 25% -0.57 [ -1.04,-009 ]
La Rosa 1999 16 121 (1.66) 17 161 (1.56) - 1.5 % -024[-093,044]
Lima 2002 28 2494 (2326) 28 2465 (1537) T 22% 001 [-051,054]
Ott 2009 123 -1.02 (4.54) 60 1.32 (4.54) - 39% -051[-0.83,-020 ]
Pajno 2003 14 4 (5.18) 13 10 (8.65) /] 12 % -0.82[-1.62,-003]
Palma Carlos 2006 17 31.15 (32.61) 16 55.86 (50.48) ] 1.4 % -057[-127,0.13]
Panzner 2008 20 11135 (11491) 15 3216 (21122) I 1.3% -126[-2.00,-0.52 ]
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Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl
Passalacqua 1999 I5 189 (113) I5 191 (108) -1 1.4 9% -002 [-0.73,0.70 ]
Peter 2009 176 0.732 (0.483) 189 0.78 (0.544) b 52% -0.09[-030,0.117]
Pfaar 2008 42 1462 (123) 48 2362 (133.6) - 29% -0.69[-1.12,-027 ]
Pradalier 1999 63 233 (1.6) 63 265 (2) T 36% -0.18[-053,0.17]
Rolinck-Werninghaus 2004 39 13.71 (23.12) 38 12,66 (21.65) T 27 % 0.05 [ -040, 049 ]
RAzder 2007 91 245 (1.48) 77 274 (1.66) I 40 % -0.18[-049,0.12]
Smith 2004 45 2.58 (2.48) 51 232 (1.67) T 3.1 % 0.12[-028,052]
Troise 1995 I5 87 (76) 16 102 (58) - 1.4 9% -022[-092,049 ]
Valovirta 2006 27 1.5 (1.4) 29 22(14) 7 22% -049 [-1.03,0.04 ]
Vervloet 2006 19 2.68 (1.64) 19 244 (2.06) I 1.7 % 0.13[-051,076]
Voltolini 2001 15 130 (154) 15 83 (79) T 1.4 % 037[-035 1.10]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (2.01) - 25% -0.17 [-0.65,0.32]
Wahn 2009 131 325 (2.86) 135 451 (2931) - 48 % -043[-0.68,-0.19 ]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) I 1.4 % -056[-127,0.16]
Total (95% CI) 2081 2003 ‘ 100.0 %  -0.34 [ -0.44, -0.25 ]
Heterogeneity: Tau? = 0.03; Chi? = 68.54, df = 38 (P = 0.002); I* =45%
Test for overall effect: Z =7.16 (P < 0.00001)
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Analysis 2.2. Comparison 2 SLIT versus placebo - seasonal allergen, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 2 SLIT versus placebo - seasonal allergen

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl

Amar 2009 19 044 (1.2) 17 0.14 (0.24) T 2.1% 0.33[-0.33,099]
Andre 2003 48 241 (3.09) 51 4 (4.24) ] 40 % -042[-0.82,-002]
Ariano 2001 10 25 2.1 10 53 (49) T 1.2 % -0.71 [-1.62,020]
Bowen 2004 37 1.05 (1.6) 39 1.26 (1.24) -T 35% -0.15[-0.60,030]
Bufe 2004 68 0.24 (0.19) 64 0.18 (0.19) " 46 % 031 [-0.03,0.66 ]
Bufe 2009 117 2.13 (348) 121 253 (3.03) - 58% -0.12[-038,0.13]
Caffarelli 2000 17 8.1 (64) 17 9 (69) - 20% -0.13[-0.81,054]
Casanovas 1994 9 1.69 (2.46) 6 2.13(222) T 1.0 % -0.17[-1.21,0861]
D'Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) - 1.7 % -0.79 [ -1.54,-0.04 ]
Dahl 2006a 61 24 (39) 32 42 (4.1) 7 37 % -045[-0.88,-0.02 ]
Dahl 2006b 282 1.5 (1.9) 286 24 (25) = 7.1 % -040 [ -0.57,-0.24 ]
de Blay 2003 33 348 (5.37) 42 757 (8.23) - 34 % -057 [-1.03,-0.10 ]
Di Rienzo 2006 18 32 (0.7) 14 49 (1.5) - 1.5 % -1.48[-2.28,-0.68 ]
Drachenberg 2001 37 125 (18.7) 12 23.8 (26.4) 7 2.1% -054[-120,0.12]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) -T 4.1 % -022[-061,0.17]
Durham 2006 131 1.4 (2.13) 129 203 (2.39) - 6.0 % -028[-052,-003]
Feliziani 1995 18 2406 (25.72) 16 75.9 (50.3) - 1.7 % -1.29[-2.04,-054]
Hordijk 1998 35 0.16 (0.37) 36 031 (0.45) 7 33% -036[-083,0.11]
La Rosa 1999 16 228 (3.89) 17 2.36 (3.95) T 20% -0.02 [ -0.70, 0.66 ]
Lima 2002 28 2334 (2616) 28 2837 (2052) - 29 % -021 [-0.74,031 ]
Ott 2009 123 -028 (11.55) 60 -092 (2.47) T 5.1% 0.07[-024,038]
Pajno 2003 14 1027 (7.26) 13 2627 (165) - 1.4 % -1.23[-207,-040]
Palma Carlos 2006 17 1538 (3298) 16 4457 (65.05) T 1.9 % -056 [-1.26,0.14]
Passalacqua 1999 15 42 (49.5) 15 83 (65) ] 1.7 % -0.69 [-1.43,005]
Pradalier 1999 63 1.77 (2.3) 63 2.13(2.7) T 46 % -0.14[-049,021]
Rolinck-Werninghaus 2004 39 254 (3.58) 38 2.85 (3.87) - 35% -0.08 [-0.53,036]
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(... Continued)

Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl

Troise 1995 15 17 21) 16 33(33) i 1.8 % -056[-128,0.16]

Valovirta 2006 27 29 34) 29 39 (4.6) - 29% -024[-077,028]

Vervloet 2006 19 339 (3.94) 19 471 (5) -1 22% -029[-093,035]

Voltolini 2001 15 22 (30) 15 39 (34) T 1.8 % -052 [-1.25,021]

Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) -1 32% -0.10[-059,038]

Wahn 2009 131 0.6 (0611) 135 079 (0.647) 1 6.0 % -030 [ -0.54,-0.06 ]

Total (95% CI) 1557 1457 ¢ 100.0 % -0.30 [ -0.41, -0.19 |
Heterogeneity: Tau? = 0.04; Chi? = 55.80, df = 31 (P = 0.004); I* =44%

Test for overall effect: Z = 5.35 (P < 0.00001)
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Analysis 3.1. Comparison 3 SLIT versus placebo - perennial allergen, Outcome | Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 3 SLIT versus placebo - perennial allergen
Outcome: | Allergic rhinitis symptom scores
Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% Cl
Bahceciler 2001 8 0.53 (0.4) 7 04 (0.38) T 92% 031 [-071,1.34]
Cao 2007 85 0.65 (0.88) 91 2.64 (046) - 10.7 % -285[-327,-243]
Guez 2000 36 23 (1.9) 36 3224 ™ 10.6 % -041[-0.88,0.06 ]
Hirsch 1997 12 099 (1.13) 10 0.52 (0.47) ™ 9.7 % 050[-035, 1.36]
Marcucci 2005 I3 41292 (332.55) I 51727 (548.18) ™ 99 % -023[-1.03,058]
Nelson 1993 20 12.15 (8.68) 21 18.67 (13.56) ™ 10.3 % -056 [-1.18,0.07 ]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (45.7) - 93 % -127[-228,-026]
Passalacqua 2006 28 1.82 (0.23) 28 2.18 (0.2) - 103 % -1.65[-2.26,-1.04]
Tari 1990 30 8 (1.5) 28 12.(2) - 102 % -224[-291,-158]
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Study or subgroup SLIT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl

Tonnel 2004 10 2.74 (2.14) 12 4.1 (2.19) T 9.7 % -0.61 [-1.47,025]
Total (95% CI) 252 253 - 100.0 %  -0.93 [ -1.69,-0.17 ]

Heterogeneity: Tau? = 1.35; Chi? = 11591, df = 9 (P<0.00001); 12 =92%
Test for overall effect: Z = 2.39 (P = 0.017)
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Analysis 3.2. Comparison 3 SLIT versus placebo - perennial allergen, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 3 SLIT versus placebo - perennial allergen

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV.Random 95% Cl

Bahceciler 2001 8 125 (1.04) 7 1.57 (1.25) " 11.1% -026 [-1.28,0.76]
Cao 2007 85 001 (0.1) 9l 0.18 (1.92) - 233% -0.12[-042,0.17]
Guez 2000 36 4.1 (55) 36 6.1 (6.8) it 203 % -032[-079,0.15]
Marcucci 2005 13 21.92 (3045) I 67.45 (83.77) ] 137 % -0.72[-1.56,0.11]
Passalacqua 2006 28 110 (44) 28 166 (35) = 18.0% -1.39[-1.98,-080]
Tonnel 2004 10 18.16 (22.37) 12 12,6 (16.14) T 13.6% 028[-057, 1.12]
Total (95% CI) 180 185 - 100.0 % -0.43 [ -0.89, 0.02 ]

Heterogeneity: Tau? = 0.21; Chi? = 17.21, df = 5 (P = 0.004); > =71%
Test for overall effect: Z = 1.88 (P = 0.060)
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Analysis 4.1. Comparison 4 SLIT versus placebo - adults, Outcome | Allergic rhinitis symptom scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 4 SLIT versus placebo - adults

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random 95% Cl

Amar 2009 19 383 (49) 17 371 27) -1 23% 003 [-0.63,068]
Andre 2003 48 227 (1.42) 51 3.09 (2.14) e 38 % -0.45[-0.84,-0.05 ]
Ariano 2001 10 1.8 (1.75) 10 538 (1.57) — 1.0 % -2.06[-3.19,-093 ]
Bowen 2004 37 3.95 (245) 39 503 (2.54) -] 34% -043[-0.88,003]
Casanovas 1994 9 546 (3.56) 6 1098 (7.1) e 1.0 9% -1.00[-2.11,0.12]
D'Ambrosio 1999 14 509 (514.2) 16 897.06 (6782) ] 20% -0.62[-1.36,0.12]
Dahl 2006a 6l 2.1 (1.7) 32 33(22) - 35% -0.63[-1.07,-0.19 ]
Dahl 2006b 282 24 (1.6) 286 3422 - 57 % -052 [-0.69,-0.35 ]
de Blay 2003 33 20.55 (15.88) 42 2349 (18.76) -T 34 % -0.17[-062,029]
Di Rienzo 2006 18 04 (03) 14 0.8 (0.5) - 1.9 % -098[-1.72,-023]
Didier 2007 136 3.58 (2976) 148 493 (3.229) - 5.1% -043[-067,-020]
Drachenberg 2001 37 295 (242) 12 364 (304) - T 23 % -026 [-092,039]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) e 38% -042 [-0.82,-0.03 ]
Durham 2006 131 248 (2.1) 129 296 (2.09) - 5.1% -023[-047,002]
Feliziani 1995 18 109.7 (92.46) 16 2158 (114.2) I 20% -1.00[-1.72,-028 ]
Guez 2000 36 23(1.9) 36 32(24) ] 33% -041[-0.88,0.06 ]
Hordijk 1998 35 321 (3.05) 36 513 (36) - 33% -057 [-1.04,-0.09 ]
Lima 2002 28 2494 (2326) 28 2465 (1537) I 30 % 001 [-051,054]
Nelson 1993 20 12.15 (8.68) 21 18.67 (13.56) 7 24% -056[-1.18,007]
Ott 2009 123 -1.02 (4.54) 60 1.32 (4.54) - 45 % -051[-0.83,-020 ]
Palma Carlos 2006 17 31.15 (3261) 16 55.86 (50.48) ] 2.1 % -057 [-1.27,0.13]
Panzner 2008 20 11135 (11491) 15 3216 (211.22) - 20% -1.26 [-2.00,-052]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (45.7) B 12% -1.27[-228,-026]
Passalacqua 1999 I5 189 (113) I5 191 (108) -1 20% -002 [-0.73,0.70 ]
Passalacqua 2006 28 1.82 (0.23) 28 2.18 (02) - 25% -1.65[-226,-1.04]
Peter 2009 176 0.732 (0.483) 189 0.78 (0.544) b 54 % -0.09[-030,0.117]
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(... Continued)

Study or subgroup SLUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Pfaar 2008 42 1462 (123) 48 2362 (133.6) - 3.6 % -0.69[-1.12,-027]
Pradalier 1999 63 233 (1.6) 63 265 (2) -T 42% -0.18[-053,0.17]
Smith 2004 45 2.58 (2.48) 51 232 (1.67) T 38 % 0.12[-028,052]
Tonnel 2004 10 274 (2.14) 12 411 (2.19) T 1.6 % -061[-147,025]
Troise 1995 15 87 (76) 16 102 (58) - 2.1% -022[-092,049]
Vervloet 2006 19 2.68 (1.64) 19 244 (2.06) I 24% 0.13[-051,076]
Voltolini 2001 15 130 (154) 15 83 (79) T 20% 037[-035 1.10]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) s 2.1% -056[-127,0.16]
Total (95% CI) 1631 1566 M 100.0 %  -0.44 [ -0.56, -0.31 ]
Heterogeneity: Tau? = 0.06; Chi? = 77.81, df = 33 (P = 0.00002); I> =58%
Test for overall effect: Z = 6.90 (P < 0.00001)
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Analysis 4.2. Comparison 4 SLIT versus placebo - adults, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 4 SLIT versus placebo - adults

Outcome: 2 Medication scores

Study or subgroup SLIT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl
Amar 2009 19 044 (1.2) 17 0.14 (0.24) T 29 % 0.33[-0.33,099]
Andre 2003 48 241 (3.09) 51 4 (4.24) ha 52% -042[-0.82,-002]
Ariano 2001 10 25 (2.1) 10 53 (49) T 1.8 % -0.71[-1.62,020]
Bowen 2004 37 1.05 (1.6) 39 1.26 (1.24) - 4.6 % -0.15[-0.60,030]
Casanovas 1994 9 1.69 (2.46) 6 2,13 (222) T 1.4 % -0.17[-1.21,0861]
D'Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) - 24 % -0.79 [ -1.54,-0.04 ]
Dahl 2006a 61 24 (39) 32 42 (4.1) 7 48 % -045[-0.88,-0.02 ]
Dahl 2006b 282 1.5 (1.9) 286 24 (25) = 85 % -040[-057,-024]
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Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl
de Blay 2003 33 348 (537) 42 757 (8.23) ] 45 % -057 [-1.03,-0.10 ]
Di Rienzo 2006 18 32 (0.7) 14 49 (1.5) I 22% -1.48[-2.28,-0.68 ]
Drachenberg 2001 37 125 (18.7) 12 23.8 (26.4) 7 29 % -054[-120,0.12]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) - 53% -022[-061,0.17]
Durham 2006 131 14 (2.13) 129 203 (2.39) * 74 % -028[-0.52,-003 ]
Feliziani 1995 18 2406 (2572) 16 75.9 (50.3) I 24% -1.29[-2.04,-054]
Guez 2000 36 4.1 (5.5) 36 6.1 (6.8) -7 45 % -032[-079,0.15]
Hordijk 1998 35 0.16 (0.37) 36 0.31 (0.45) ] 44 % -036[-0.83,0.1'1]
Lima 2002 28 2334 (2616) 28 2837 (2052) - 39% -021[-0.74,031]
Pajno 2003 123 -0.28 (11.55) 60 -092 (2.47) T 64 % 007[-024,038]
Palma Carlos 2006 17 15.38 (32.98) 16 4457 (65.05) T 27 % -056[-1.26,0.14]
Passalacqua 1999 15 42 (49.5) 15 83 (65) ] 25% -0.69 [-1.43,005 ]
Passalacqua 2006 28 110 (44) 28 166 (35) - 34 % -1.39[-1.98,-0.80 ]
Pradalier 1999 63 1.77 2.3) 63 213 (27) - 59 % -0.14[-049,021]
Tonnel 2004 10 18.16 (22.37) 12 126 (16.14) T 20% 028[-057, 1.12]
Troise 1995 15 17 21) 16 33 (33) T 26 % -056 [-1.28,0.16]
Vervloet 2006 19 3.39 (394) 19 471 (5) -1 30% -029[-093,035]
Voltolini 2001 15 22 (30) 15 39 (34) T 25% -052[-1.25021]
Total (95% CI) 1168 1067 . 100.0 %  -0.40 [ -0.53, -0.26 |
Heterogeneity: Tau? = 0.05; Chi? = 47.76, df = 25 (P = 0.004); I* =48%
Test for overall effect: Z = 5.82 (P < 0.00001)
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Analysis 5.1. Comparison 5 SLIT versus placebo - children, Outcome | Allergic rhinitis symptom scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 5 SLIT versus placebo - children

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Bahceciler 2001 8 053 (04) 7 04 (0.38) - 53% 031 [-071,1.34]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) - 73% -0.06 [ -0.40,028 ]
Bufe 2009 117 267 (2.38) 121 3.7 (2.14) i 75% -022 [-0.48,0.03 ]
Caffarelli 2000 17 42 (37) 17 59 (38) T 64 % -044[-1.12,024]
Cao 2007 85 0.65 (0.88) 91 2.64 (0.46) - 7.1 % -2.85[-327,-243]
Hirsch 1997 12 099 (1.13) 10 0.52 (0.47) ™ 58 % 050[-035, 1.36]
La Rosa 1999 16 1.21 (1.66) 17 1.61 (1.56) T 64 % -024[-093,044]
Marcucci 2005 13 41292 (332.55) Il 51727 (548.18) ™ 60 % -023[-1.03,058]
Pajno 2003 14 4 (5.18) 13 10 (8.65) ] 60 % -0.82[-1.62,-003]
Rolinck-Werninghaus 2004 39 13.71 (23.12) 38 12,66 (21.65) - 7.1% 0.05 [ -040, 049 ]
RAzder 2007 91 245 (1.48) 77 274 (1.66) - 74% -0.18 [-0.49,0.12]
Tari 1990 30 8 (1.5) 28 12(2) - 64 % -224[-291,-158]
Valovirta 2006 27 1.5 (1.4) 29 22 (14) ™ 68 % -049[-1.03,004]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (2.01) - 70 % -0.17 [-0.65,0.32]
Wahn 2009 131 325 (2.86) 135 451 (2931) - 75% -043[-0.68,-0.19 ]
Total (95% CI) 702 690 - 100.0 % -0.52 [ -0.94, -0.10 ]
Heterogeneity: Tau? = 0.59; Chi? = 177.60, df = 14 (P<0.00001); I> =92%
Test for overall effect: Z = 2.43 (P = 0.015)
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Analysis 5.2. Comparison 5 SLIT versus placebo - children, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 5 SLIT versus placebo - children

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;Random,95% Cl

Bahceciler 2001 8 1.25 (1.04) 7 1.57 (1.25) T 23 % -026 [-1.28,0.76]
Bufe 2004 68 0.24 (0.19) 64 0.18 (0.19) ™ 120 % 031 [-0.03, 0.66]
Bufe 2009 17 2.13 (3.48) 121 253 (3.03) - 158 % -0.12[-038,0.13]
Caffarelli 2000 17 8.1 (64) 17 9 (6.9) - 47 % -0.13[-081,054]
Cao 2007 85 001 (0.1) 91 0.18 (1.92) - 139 % -0.12[-042,0.17]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) -1 4.6 % -0.02 [ -0.70, 0.66 ]
Marcucci 2005 13 21.92(3045) Il 6745 (8377) ] 33% -0.72[-1.56,0.11]
Pajno 2003 14 10.27 (7.26) 13 2627 (16.5) - 33% -1.23[-207,-040]
Rolinck-Werninghaus 2004 39 2.54 (3.58) 38 2.85 (3.87) - 8.7 % -0.08[-0.53,036]
Valovirta 2006 27 29 (34) 29 39 (4.6) - 69 % -024 [-0.77,028]
Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) - 78% -0.10[-059,038]
Wahn 2009 131 0.6 (0611) 135 0.79 (0.647) bl 165 % -0.30 [ -0.54, -0.06 ]
Total (95% CI) 569 575 4 100.0 % -0.16 [ -0.32, 0.00 ]

Heterogeneity: Tau? = 0.03; Chi? = 1731, df= || (P =0.10); > =36%
Test for overall effect: Z = 1.91 (P = 0.056)
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Analysis 6.1. Comparison 6 SLIT versus placebo < 6 months, Outcome | Allergic rhinitis symptom scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 6 SLIT versus placebo < 6 months

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
Bahceciler 2001 8 053 (04) 7 04 (0.38) T 42% 031 [-071,1.34]
Bowen 2004 37 3.95 (245) 39 5.03 (2.54) ™ 63% -043[-0.88,003]
Caffarelli 2000 17 42 (37) 17 59 (38) T 55% -044[-1.12,024]
Cao 2007 85 0.65 (0.88) 9l 2.64 (0.46) - 64 % -2.85[-327,-243]
Casanovas 1994 9 546 (3.56) 6 1098 (7.1) I 39% -1.00[-2.11,0.12]
Dahl 2006a 61 2.1 (1.7) 32 33(22) - 64 % -0.63[-1.07,-0.19 ]
Di Rienzo 2006 18 04 (03) 14 0.8 (0.5) - 52% -098[-1.72,-023]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) 1 65% -042[-0.82,-003]
Durham 2006 131 248 (2.1) 129 296 (2.09) i 69 % -023[-047,002]
Feliziani 1995 18 109.7 (92.46) 16 2158 (114.2) - 53% -1.00[-1.72,-028 ]
Hordijk 1998 35 321 (3.05) 36 5.13(3.6) ™ 62% -0.57[-1.04,-0.09 ]
Nelson 1993 20 12.15 (8.68) 21 18.67 (13.56) ™7 57 % -0.56[-1.18,007]
Peter 2009 176 0.732 (0.483) 189 0.78 (0.544) b 70% -0.09[-030,0.117]
Pradalier 1999 63 233 (1.6) 63 265 (2) - 6.6 % -0.18[-053,0.17]
Vervloet 2006 19 2.68 (1.64) 19 244 (2.06) -, 5.6 % 0.13[-051,076]
Voltolini 2001 15 130 (154) 15 83 (79) ™ 53% 0.37[-035 1.10]
Wahn 2009 131 325 (2.86) 135 451 (2931) - 69 % -043[-068,-0.19]
Total (95% CI) 890 882 - 100.0 % -0.54 [ -0.86, -0.21 ]
Heterogeneity: Tau? = 0.39; Chi? = 157.82, df = 16 (P<0.00001); I> =90%
Test for overall effect: Z = 3.19 (P = 0.0014)
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Analysis 6.2. Comparison 6 SLIT versus placebo < 6 months, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 6 SLIT versus placebo < 6 months

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random 95% Cl
Bahceciler 2001 8 125 (1.04) 7 1.57 (1.25) T 1.7 % -026[-1.28,076]
Bowen 2004 37 1.05 (1.6) 39 126 (1.24) - 69 % -0.15[-0.60,030]
Caffarelli 2000 17 8.1 (64) 17 9 (6.9) - 36% -0.13[-081,054]
Cao 2007 85 001 (0.1) 9l 0.18 (1.92) - 120 % -0.12[-042,0.17]
Casanovas 1994 9 1.69 (2.46) 6 2.13(222) I 1.6 % -0.17[-1.21,086 ]
Dahl 2006a 61 24 (39) 32 42 (4.1) ™ 73% -045[-0.88,-0.02 ]
Di Rienzo 2006 18 32 (07) 14 49 (1.5) - 26 % -1.48[-2.28,-0.68 ]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) - 84 % -022[-061,0.17]
Durham 2006 131 1.4 (2.13) 129 203 (2.39) - 147 % -028[-052,-003]
Feliziani 1995 18 24.06 (25.72) 16 759 (50.3) - 30% -1.29[-2.04,-054]
Hordijk 1998 35 0.16 (0.37) 36 0.31 (0.45) ™ 65% -036[-083,0.11]
Pradalier 1999 63 1.77 (2.3) 63 2.13(27) - 9.8 % -0.14[-049,021]
Vervloet 2006 19 3.39 (3.94) 19 471 (5) -1 39 % -029[-093,035]
Voltolini 2001 15 22 (30) 15 39 (34) T 3.1% -052[-1.25021]
Wahn 2009 131 0.6 (0611) 135 0.79 (0.647) 1 14.8 % -0.30 [ -0.54, -0.06 ]
Total (95% CI) 694 672 M 100.0 % -0.32 [ -0.45, -0.18 ]
Heterogeneity: Tau? = 0.02; Chi2 = 19.09, df = 14 (P = 0.16); I> =27%
Test for overall effect: Z = 4.53 (P < 0.00001)
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Analysis 7.1. Comparison 7 SLIT versus placebo 6 to 12 months, Outcome | Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 7 SLIT versus placebo 6 to 12 months
Outcome: | Allergic rhinitis symptom scores
Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Amar 2009 19 383 (49) 17 371 (27) T 40 % 0.03[-0.63,0.68]
Andre 2003 48 227 (1.42) 51 309 (2.14) ™ 8.0 % -045 [ -0.84,-0.05 ]
Ariano 2001 10 1.8 (1.75) 10 538 (1.57) R 1.6 % -2.06[-3.19,-093]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) e 9.5 % -0.06 [ 040,028 ]
Bufe 2009 17 267 (2.38) 121 317 (2.14) i 122 % -022[-048,003]
D'Ambrosio 1999 14 509 (514.2) 16 897.06 (678.2) ] 33% -0.62[-1.36,0.12]
Dahl 2006b 282 24 (1.6) 286 34(22) " 153% -052[-069,-035]
de Blay 2003 33 20.55 (15.88) 42 2349 (18.76) - 68 % -0.17[-062,029]
Didier 2007 136 3.58 (2976) 148 493 (3.229) - 129 % -043[-067,-020]
Drachenberg 2001 37 29.5 (242) 12 364 (304) - 4.1 % -026[-092,039]
Hirsch 1997 12 099 (1.13) 10 0.52 (0.47) T 26% 050[-035, 1.36]
Marcucci 2005 13 41292 (332.55) I 51727 (548.18) T 29 % -023[-1.03,058]
Passalacqua 1999 15 189 (113) 15 191 (108) - 35% -0.02[-073,070]
Troise 1995 15 87 (76) 16 102 (58) - 3.6 % -022[-092,049]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (201) - 63% -0.17[-0.65,032]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) T 35% -056[-127,0.16]
Total (95% CI) 867 869 ¢ 100.0 %  -0.31 [ -0.46, -0.16 ]
Heterogeneity: Tau? = 0.03; Chi? = 2547, df = 15 (P = 0.04); I> =41%
Test for overall effect: Z = 4.08 (P = 0.000044)
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Analysis 7.2. Comparison 7 SLIT versus placebo 6 to 12 months, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 7 SLIT versus placebo 6 to 12 months

Outcome: 2 Medication scores

Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Amar 2009 19 044 (1.2) 17 0.14 (0.24) ™ 57 % 0.33[-0.33,099]
Andre 2003 48 241 (3.09) 51 4 (4.24) 1 99 % -042[-082,-002]
Ariano 2001 10 25 (2.1) 10 53 (49) T 36% -0.71 [-1.62,020]
Bufe 2004 68 0.24 (0.19) 64 0.18 (0.19) ™ 111 % 0.31 [-0.03, 0.66 ]
Bufe 2009 17 2.13 (348) 121 253 (3.03) b 132% -0.12[-038,0.13]
D'Ambrosio 1999 14 48.1 (46.6) 16 124.37 (121) I 48 % -0.79 [ -1.54,-004 ]
Dahl 2006b 282 1.5(1.9) 286 24 (25) = 152 % -040 [ -0.57,-0.24 ]
de Blay 2003 33 348 (5.37) 42 7.57 (8.23) - 8.6 % -057 [-1.03,-0.10 ]
Drachenberg 2001 37 125 (18.7) 12 23.8 (264) ™7 57 % -054[-120,0.12]
Marcucci 2005 13 2192 (3045) I 67.45 (83.77) ] 4.1% -072[-1.56,0.11]
Passalacqua 1999 15 42 (49.5) 15 83 (65) ] 49 % -0.69 [-1.43,005 ]
Troise 1995 15 17 (21) 16 33 (33) ™7 5.1 % -056 [-1.28,0.16]
Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) - 83 % -0.10[-059,038]
Total 95% CI) 705 693 . 100.0%  -0.31[-0.50,-0.12 ]
Heterogeneity: Tau? = 0.06; Chi? = 26.90, df = 12 (P = 0.01); I> =55%
Test for overall effect: Z = 3.13 (P = 0.0017)
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Analysis 8.1. Comparison 8 SLIT versus placebo > 12 months, Outcome | Allergic rhinitis symptom scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 8 SLIT versus placebo > 12 months

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl
Guez 2000 36 23(1.9) 36 3224 ™ 69 % -041[-0.88,006]
La Rosa 1999 16 121 (1.66) 17 161 (1.56) ™ 57 % -024[-093,044]
Lima 2002 28 2494 (2326) 28 2465 (1537) -+ 6.6 % 001 [-051,054]
Ott 2009 123 -1.02 (4.54) 60 1.32 (4.54) - 76 % -051[-083,-020]
Pajno 2003 14 4 (5.18) 13 10 (8.65) ] 52% -0.82[-1.62,-003]
Palma Carlos 2006 17 31.15 (32.61) 16 5586 (50.48) ™ 57 % -057 [-1.27,0.13]
Panzner 2008 20 11135 (11491) 15 3216 (21122) ™ 55% -126 [-2.00,-0.52 ]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (45.7) D 42% -1.27[-228,-026]
Passalacqua 2006 28 1.82 (0.23) 28 2.18 (0.2) - 6.1% -1.65[-2.26,-1.04]
Pfaar 2008 42 146.2 (123) 48 2362 (133.6) - 7.1% -0.69 [-1.12,-027 ]
Rolinck-Werninghaus 2004 39 13.71 (23.12) 38 12,66 (21.65) B 70% 0.05[-040, 049 ]
RAzder 2007 91 245 (1.48) 77 274 (1.66) - 77 % -0.18[-049,0.12]
Smith 2004 45 2.58 (2.48) 51 232 (1.67) T 72% 0.12[-028,052]
Tari 1990 34 8 (1.5) 32 12(2) - 6.1 % -225[-287,-1.62]
Tonnel 2004 10 274 (2.14) 12 411 (2.19) -] 4.8 % 061 [-1.47,025]
Valovirta 2006 27 1.5 (1.4) 29 22 (1.4) ™ 6.6 % -049[-1.03,004]
Total (95% CI) 580 509 - 100.0 % -0.63 [ -0.92, -0.34 |
Heterogeneity: Tau? = 0.27; Chi? = 74.88, df = 15 (P<0.00001); I* =80%
Test for overall effect: Z = 4.21 (P = 0.000026)
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Analysis 8.2. Comparison 8 SLIT versus placebo > 12 months, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 8 SLIT versus placebo > 12 months

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Guez 2000 36 4.1 (5.5) 36 6.1 (6.8) - 11.6% -032[-079,0.15]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) - 8.8 % -0.02 [ -0.70, 0.66 ]
Lima 2002 28 2334 (2616) 28 2837 (2052) - 10.7 % -021[-074,031]
Ott 2009 123 -0.28 (11.55) 60 -0.92 (247) T 137 % 007[-024,038]
Pajno 2003 14 1027 (7.26) 13 2627 (16.5) ™ 72% -1.23[-207,-040]
Palma Carlos 2006 17 1538 (3298) 16 44.57 (65.05) -7 8.6 % -056[-1.26,0.14]
Passalacqua 2006 28 110 (44) 28 166 (35) - 99 % -1.39[-1.98,-080]
Rolinck-Werninghaus 2004 39 254 (3.58) 38 2.85 (3.87) - 11.8% -0.08[-0.53,036]
Tonnel 2004 10 18.16(2237) 12 12,6 (16.14) T 7.1% 028[-057, 1.12]
Valovirta 2006 27 29 34) 29 39 (4.6) - 10.7 % -024[-077,028]
Total (95% CI) 338 277 * 100.0 %  -0.34 [ -0.64, -0.04 ]
Heterogeneity: Tau? = 0.15; Chi? = 27.13, df = 9 (P = 0.001); I> =67%
Test for overall effect: Z = 2.23 (P = 0.026)
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Analysis 9.1. Comparison 9 Major allergen content < 5 mcg, Outcome | Allergic rhinitis symptom scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 9 Major allergen content < 5 mcg

Outcome: | Allergic rhinitis symptom scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV.Random 95% ClI IV.Random 95% Cl

D’Ambrosio 1999 14 509 (514.2) 16 897.06 (678.2) - 122 % -0.62[-1.36,0.12]

Hirsch 1997 Il 0.99 (1.13) 10 0.52 (0.47) T 102 % 051 [-036, 1.39]

Marcucci 2005 13 41292 (332.55) Il 51727 (548.18) ™ 111 % -023[-1.03,058]

Pajno 2003 14 4 (5.18) I3 10 (8.65) - 114 % -082 [-1.62,-0.03 ]

Panzner 2008 20 11135 (11491) 15 3216 (211.22) - 122 % -1.26 [-2.00,-0.52 ]

Passalacqua 1999 15 189 (113) 15 191 (108) - 12,6 % -002 [-0.73,0.70 ]

Rolinck-Werninghaus 2004 39 13.71 (23.12) 38 12.66 (21.65) - 177 % 0.05 [ -040, 049 ]

Troise 1995 15 87 (76) 16 102 (58) ™ 127 % -022[-092,049 ]

Total (95% CI) 141 134 * 100.0 % -0.32 [ -0.69, 0.05 ]
Heterogeneity: Tau? = 0.15; Chi? = 15.18, df = 7 (P = 0.03); 1> =54%

Test for overall effect: Z = 1.69 (P = 0.091)
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Analysis 9.2. Comparison 9 Major allergen content <5 mcg, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 9 Major allergen content < 5 mcg

Outcome: 2 Medication scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl

D’Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) — I5.1 % -0.79 [-1.54,-0.04 ]

Marcucci 2005 13 21.92 (30.45) Il 6745 (83.77) ™ 129 % -0.72[-1.56,0.11]

Pajno 2003 14 1027 (7.26) 13 2627 (165) —_ 129 % -123[-207,-040]

Passalacqua 1999 15 42 (49.5) 15 83 (65) — 154 % -0.69 [-1.43,005 ]

Rolinck-Werninghaus 2004 39 2.54 (3.58) 38 2.85 (3.87) = 27.7 % -0.08 [-0.53,036]

Troise 1995 I5 17.21) 16 33 (33) it 16.0 % -056 [-1.28,0.16]

Total (95% CI) 110 109 - 100.0 % -0.59 [ -0.94, -0.24 ]
Heterogeneity: Tau? = 0.06; Chi? = 7.43,df = 5 (P = 0.19); I> =33%

Test for overall effect: Z = 3.34 (P = 0.00083)
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Analysis 10.1. Comparison 10 Major allergen content 5 to 20 mcg, Outcome | Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 10 Major allergen content 5 to 20 mcg
Outcome: | Allergic rhinitis symptom scores
Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Amar 2009 19 383 (49) 17 371 27) T 25% 0.03[-0.63, 0.68 ]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) " 8.0 % -0.06 [ 040,028 ]
Bufe 2009 17 267 (2.38) 121 3.7 (2.14) " 12,6 % -022[-048,003]
Dahl 2006a 6l 2.1 (1.7) 32 3322 - 52% -0.63[-1.07,-0.19 ]
Dahl 2006b 282 24 (1.6) 286 34 (22) = 217 % -0.52 [-0.69,-0.35 ]
Drachenberg 2001 37 29.5 (242) 12 36.4 (304) hi 25% -026[-092,039]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) " 62% -042[-082,-003]
Durham 2006 131 248 (2.1) 129 296 (2.09) " 135 % -023[-047,002]
Guez 2000 36 23(1.9) 36 32(24) N 4.6 % -041[-0.88,006]
Pradalier 1999 63 233 (1.6) 63 265 (2) " 77 % -0.18[-053,0.17]
Wahn 2009 131 3.25 (2.86) I35 451 (2931) " 135% -043[-068,-0.19]
Wessner 2001 14 0.32 (0.26) 18 0.51 (0.38) - 2.1 % -056 [-1.27,0.16 ]
Total (95% CI) 1006 966 ' 100.0 %  -0.34 [ -0.45, -0.24 |
Heterogeneity: Tau? = 0.01; Chi? = 13.52, df = I (P =026); > =19%
Test for overall effect: Z = 6.35 (P < 0.00001)
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Analysis 10.2. Comparison 10 Major allergen content 5 to 20 mcg, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 10 Major allergen content 5 to 20 mcg

Outcome: 2 Medication scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Amar 2009 19 044 (1.2) 17 0.14 (0.24) T 37 % 0.33[-0.33,099]
Bufe 2004 68 024 (0.19) 64 0.18 (0.19) ™ 92% 031 [-0.03,0.66]
Bufe 2009 117 2.13 (348) 121 253 (3.03) - 122 % -0.12[-038,0.13]
Dahl 2006a 6l 24 (39) 32 42 (4.1) ™ 69 % -045[-0.88,-0.02 ]
Dahl 2006b 282 1.5 (1.9) 286 24 (25) = 159 % -040 [ -0.57,-0.24 ]
Drachenberg 2001 37 125 (18.7) 12 23.8 (264) 7 37 % -054[-1.20,0.12]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) - 78 % -022[-061,0.17]
Durham 2006 131 1.4 (2.13) 129 2.03 (2.39) * 126 % -028 [-0.52,-003]
Guez 2000 36 4.1 (55) 36 6.1 (6.8) ™1 63% -032[-079,0.15]
Pradalier 1999 63 1.77 (2.3) 63 2.13(27) - 9.0 % -0.14[-049,021 ]
Wahn 2009 131 0.6 (0611) 135 079 (0.647) * 127 % -0.30 [ -0.54, -0.06 ]
Total (95% CI) 992 948 ¢ 100.0 % -0.21 [ -0.35, -0.07 ]
Heterogeneity: Tau? = 0.02; Chi> = 19.84, df = 10 (P = 0.03); I> =50%
Test for overall effect: Z = 2.98 (P = 0.0028)
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Analysis 11.1. Comparison || Major allergen content > 20 mcg, Outcome

I Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: || Major allergen content > 20 mcg
Outcome: | Allergic rhinitis symptom scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
Andre 2003 48 227 (1.42) 51 3.09 (2.14) - 104 % -045 [ -0.84,-0.05 ]
Bowen 2004 37 3.95 (2.45) 39 5.03 (2.54) ™ 8.6 % -043[-0.88,003]
Di Rienzo 2006 18 04 (0.3) 14 08 (0.5) - 39 % -098[-1.72,-023]
Didier 2007 136 3.58 (2976) 148 493 (3229) = 18.6 % -043[-067,-020]
La Rosa 1999 16 1.21 (1.66) 17 1.61 (1.56) - 45 % -024[-093,044]
Lima 2002 28 2494 (2326) 28 2465 (1537) - 7.0 % 001 [-051,054]
Ott 2009 123 -1.02 (4.54) 60 1.32 (454) - 14.0 % -051[-083,-020]
Smith 2004 45 258 (2.48) 51 232 (1.67) T 103 % 0.12[-028,052]
Tonnel 2004 10 274 (2.14) 12 411 (2.19) T 30 % -061[-147,025]
Valovirta 2006 27 1.5 (14) 29 22 (14) ™ 6.8 % -049 [-1.03,0.04]
Vervloet 2006 19 268 (1.64) 19 244 (2.06) -, 5.1% 0.13[-051,076]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (201) - 79 % -0.17[-0.65,032]
Total (95% CI) 541 500 ¢ 100.0%  -0.33 [ -0.49, -0.17 ]

Heterogeneity: Tau? = 0.02; Chi? = 15.19,df = || (P =0.17); > =28%

Test for overall effect: Z = 4.13 (P = 0.000036)
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Analysis 11.2. Comparison |11 Major allergen content > 20 mcg, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: || Major allergen content > 20 mcg

Outcome: 2 Medication scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Andre 2003 48 241 (3.09) 51 4 (4.24) ™ 13.6 % -042[-082,-002]
Bowen 2004 37 1.05 (1.6) 39 1.26 (1.24) - 12.1'9% -0.15[-0.60,030]
Di Rienzo 2006 18 32(07) 14 49 (1.5) - 57 % -1.48[-2.28,-0.68 ]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) - 72% -0.02[-0.70, 0.66 ]
Lima 2002 28 2334 (2616) 28 2837 (2052) - 102 % -021[-074,031]
Ott 2009 123 -028 (11.55) 60 -092 (2.47) - 16.6 % 0.07[-024,038]
Tonnel 2004 10 18.16 (22.37) 12 126 (16.14) - 53% 028[-057, 1.12]
Valovirta 2006 27 29 (34) 29 39 (4.6) ™ 102 % -024[-077,028]
Vervloet 2006 19 339 (3.94) 19 471 (5) ™ 79 % -029[-093,035]
Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) - 112% -0.10[-059,038]
Total (95% CI) 360 301 N 100.0 % -0.22 [ -0.43, 0.00 ]
Heterogeneity: Tau? = 0.05; Chi? = 15.70, df = 9 (P = 0.07); I* =43%
Test for overall effect: Z = 1.94 (P = 0.052)
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Analysis 12.1.

Comparison 12 SLIT versus placebo - immunoglobulins, Outcome | IgE levels - post-

treatment.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 12 SLIT versus placebo - immunoglobulins
Outcome: | IgE levels - post-treatment
Study or subgroup Placebo SuUT Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Amar 2009 19 243 (322) 17 11,55 (16.6) ™ 63 % 048 [-0.19, 1.14]
Bowen 2004 35 4111 (36.75) 39 2551 (27.49) " 77 % 048[0.02, 094 ]
Bufe 2004 68 6329 (113.62) 64 47.75 (93.54) ¥ 8.6 % 0.15[-0.19,049 ]
D’Ambrosio 1999 14 19.3 (24.7) 16 222 (203) -+ 59 % -0.13[-0.84,059]
Durham 2006 133 995 (1294) 130 407 (53.1) - 9.1 % 0.59[0.34,084]
Guez 2000 36 482 (59) 36 40.5 (52.3) il 77 % 0.14[-0.33,0.60]
Hirsch 1997 15 757 (26.6) 15 48.3 (29.7) - 5.6 % 095[0.19, 1.71]
Lima 2002 28 415 (317) 28 246 (275) ™ 72% 056003, 1.10]
Marcucci 2005 I3 38 (324) Il 19.5 (16.1) ™ 52% 0.68[-0.15, 1.51]
Peter 2009 189 43863 (106216) 176 140862 (254114) 93% -050[-071,-029 ]
Pradalier 1999 63 244 (459) 63 144 (231) r 85% 027 [-0.08, 0.62 ]
Rolinck-Werninghaus 2004 37 88.84 (23.95) 36 7221 (33.85) l 7.7 % 0.56 [0.09, 1.03]
Tonnel 2004 10 11678 (228.1) 12 61 (58.98) ™ 5.1 % 0.34[-051, 1.18]
Troise 1995 15 105 (5.7) 16 137 (5.7) - 59 % -055[-1.27,0.17]
Total (95% CI) 675 659 * 100.0 % 0.27 [ -0.01, 0.55 ]

Heterogeneity: Tau? = 0.20; Chi? = 68.63, df = 13 (P<0.00001); 1> =81%
Test for overall effect: Z = 1.92 (P = 0.055)
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Analysis 12.2. Comparison 12 SLIT versus placebo - immunoglobulins, Outcome 2 IgG levels - post-

treatment.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 12 SLIT versus placebo - immunoglobulins
Outcome: 2 IgG levels - post-treatment
Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom 95% Cl
Durham 2006 95 0.06 (0.05) 99 0.02 (0.02) = 322% 1.05[0.75, 1.36]
Peter 2009 176 6.547 (8.387) 189 092 (2.583) H 624 % 0921070, 1.13]
Troise 1995 15 34.6 (79) 16 28.1 (10.1) ™ 55% 0.70 [-0.03, 142 ]
Total (95% CI) 286 304 ¢ 100.0 % 0.95[0.78,1.12 ]
Heterogeneity: Tau? = 0.0; Chi> = 1.01, df = 2 (P = 0.60); I> =0.0%
Test for overall effect: Z = 10.92 (P < 0.00001)
2 0 2 4

Favours placebo

Favours SLIT

Analysis 12.3. Comparison 12 SLIT versus placebo - immunoglobulins, Outcome 3 I1gG4 levels- post-

treatment.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 12 SLIT versus placebo - immunoglobulins
Outcome: 3 1gG4 levels- post-treatment
Study or subgroup SuUT Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Amar 2009 19 0.52 (0.76) 17 044 (0.94) 94 % 0.08 [ -048, 0.64 ]
Bowen 2004 35 5.98 (9.98) 39 044 (0.71) - 03 % 554[223,885]
Bufe 2004 68 65 (105.33) 64 22.58 (21.39) 00 % 4242 16.84, 68.00 ]
D'Ambrosio 1999 14 2.6 (04) 16 259 (0.7) 184 % 001 [-0.39,041 ]
de Blay 2003 53 0.8 (0.92) 51 0.26 (0.27) 445 % 0.54[028,080]
Guez 2000 36 4.8 (1.8) 36 5(23) 33% -020[-1.15,0.75]
Lima 2002 28 8.61 (8.25) 28 261 (3.12) R 03 % 600[273,927]
Peter 2009 176 995.615 (1736.043) 189 20851 (719.477) 009% 787.11 [510.88, 1063.34 ]
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(... Continued)

Study or subgroup SuUT Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV Fixed,95% ClI IV Fixed,95% ClI

Pradalier 1999 63 8.7 (109) 63 6.8 (4.5) T 04 % 190 [-1.01,481]

Rolinck-Werninghaus 2004 37 1.18 (0.76) 36 0.9 (0.85) ol 217 % 0.28 [ -0.09, 0.65]

Tari 1990 34 1071 (3.81) 32 278 (2.02) - 14 % 793[647,939]

Tonnel 2004 10 74 (431) 12 528 (1.68) T 04 % 2.12[-072,496]

Troise 1995 15 278 (82) 16 282 (7.1) N B 0.1 % -040 [ -5.82, 5.02 ]

Total (95% CI) 588 599 ! 100.0 %  0.46 [ 0.29, 0.63 ]
Heterogeneity: Chi? = 174.24, df = 12 (P<0.00001); I> =93%

Test for overall effect: Z = 526 (P < 0.00001)

Favours placebo Favours SLIT

Analysis 13.1. Comparison |3 SLIT v placebo - house dust mite, Outcome | Allergic rhinitis symptom

scores.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison: 13 SLIT v placebo - house dust mite

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SUT Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% ClI

Bahceciler 2001 8 0.53 (0.4) 7 04 (0.38) T 104 % 031 [-071,1.34]
Cao 2007 85 0.65 (0.88) 9l 2.64 (0.46) - 11.9% -2.85[-327,-243]
Guez 2000 36 23 (1.9) 36 3224 ™ I1.8 % -041[-0.88,0.06]
Hirsch 1997 12 099 (1.13) 10 0.52 (0.47) ™ 10.9 % 050[-035, 1.36]
Marcucci 2005 I3 41292 (332.55) I 51727 (548.18) ™ 11.0% -023[-1.03,058]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (45.7) - 104 % -1.27[-228,-026]
Passalacqua 2006 28 1.82 (0.23) 28 2.18 (02) - 11.5% -1.65[-226,-1.04]
Tari 1990 30 8 (1.5) 28 12 (2) B 114 % -224[-291,-158]
Tonnel 2004 10 274 (2.14) 12 411 (2.19) I 10.8 % -061[-147,025]

Total (95% CI) 232 232 - 100.0 %  -0.97 [ -1.80, -0.13 ]

Heterogeneity: Tau? = 1.49; Chi> = 11042, df = 8 (P<0.00001); I> =93%

Test for overall effect: Z = 2.26 (P = 0.024)
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Analysis 13.2. Comparison 13 SLIT v placebo - house dust mite, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison: 13 SLIT v placebo - house dust mite

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Bahceciler 2001 8 1.25 (1.04) 7 1.57 (1.25) —&— 154 % -026[-1.28,076]
Guez 2000 36 4.1 (55) 36 6.1 (6.8) Rl 252 % -032[-079,0.15]
Marcucci 2005 13 21.92 (3045) I 67.45 (83.77) — 184 % -072[-1.56,0.11]
Passalacqua 2006 28 110 (44) 28 166 (35) = 229 % -1.39[-1.98,-0.80 ]
Tonnel 2004 10 18.16 (22.37) 12 12,6 (16.14) = 182 % 028[-057, 1.12]
Total (95% CI) 95 94 - 100.0 % -0.52 [ -1.09, 0.05 ]
Heterogeneity: Tau? = 0.28; Chi> = 1292, df = 4 (P = 001); I> =69%
Test for overall effect: Z = 1.79 (P = 0.074)
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Analysis 14.1. Comparison 14 SLIT versus placebo - grass pollen, Outcome | Allergic rhinitis symptom

scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 14 SLIT versus placebo - grass pollen
Outcome: | Allergic rhinitis symptom scores
Study or subgroup SLUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Amar 2009 19 3.83 (49) 17 371 (27) T 22% 0.03[-0.63,0.68]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) T 53% -0.06 [ 040,028 ]
Bufe 2009 17 267 (2.38) 121 317 (2.14) i 7.0 % -022[-048,003]
Caffarelli 2000 17 42 (37) 17 59 (38) T 2.1% -044[-1.12,024]
Dahl 2006a 6l 2.1 (1.7) 32 3322 - 40 % -0.63[-1.07,-0.19 ]
Dahl 2006b 282 24 (1.6) 286 34(22) = 9.0% -052[-069,-035]
de Blay 2003 33 20.55 (15.88) 42 2349 (18.76) -T 37 % -0.17[-062,029]
Didier 2007 136 3.58 (2.976) 148 493 (3.229) - 74 % -043[-067,-020]
Drachenberg 2001 19 252 (19.9) 7 374 (37) T 1.3 % -047[-1.34,041]
Durham 2006 131 248 (2.1) 129 296 (2.09) i 72% -023[-047,002]
Feliziani 1995 18 109.7 (92.46) 16 2158 (1142) - 1.9 % -1.00[-1.72,-028 ]
Hordijk 1998 35 321 (3.05) 36 5.13 (3.6) 7 3.6 % -0.57[-1.04,-009 ]
Lima 2002 28 2494 (2326) 28 2465 (1537) I 3.1 % 001 [-051,054]
Ott 2009 123 -1.02 (4.54) 60 1.32 (4.54) - 58% -051[-083,-020]
Palma Carlos 2006 17 31.15 (32.61) 16 55.86 (50.48) ] 20% -057[-127,0.13]
Panzner 2008 20 11135 (11491) 15 3216 (211.22) - 1.8 % -1.26 [-2.00,-052]
Pfaar 2008 42 1462 (123) 48 2362 (133.6) - 4.1 % -0.69[-1.12,-027 ]
Pradalier 1999 63 233 (1.6) 63 265 (2) il 52% -0.18[-053,0.17]
Rolinck-Werninghaus 2004 39 1371 (23.13) 38 12,66 (21.65) T 39 % 0.05[-0.40, 049 ]
RAzder 2007 91 245 (1.48) 77 274 (1.66) - 6.0 % -0.18[-049,0.12]
Smith 2004 45 2.58 (2.48) 51 232 (1.67) T 44 % 0.12[-028,052]
Wahn 2009 131 3.25 (2.86) 135 451 (2931) - 72% -043[-068,-0.19]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) s 1.9 % -056[-127,0.16]
Total (95% CI) 1549 1464 g 100.0 % -0.35 [ -0.45, -0.24 ]
Heterogeneity: Tau? = 0.03; Chi? = 39.58, df = 22 (P = 0.01); I> =44%
Test for overall effect: Z = 6.27 (P < 0.00001)
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Analysis 14.2. Comparison 14 SLIT versus placebo - grass pollen, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 14 SLIT versus placebo - grass pollen

Outcome: 2 Medication scores

Study or subgroup SuUT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
Amar 2009 19 044 (1.2) 17 0.14 (0.24) T 32 % 0.33[-0.33,099]
Bufe 2004 68 024 (0.19) 64 0.18 (0.19) ™ 7.1% 031 [-0.03,0.66]
Bufe 2009 117 2.13 (348) 121 253 (3.03) - 89 % -0.12[-038,0.13]
Caffarelli 2000 17 8.1 (64) 17 9 (69) - 3.1% -0.13[-0.81,054]
Dahl 2006a 61 24 (39) 32 42 (4.1) ™ 5.6 % -045[-0.88,-0.02 ]
Dahl 2006b 282 1.5 (1.9) 286 24 (25) = 109 % -040[-057,-024]
de Blay 2003 33 348 (5.37) 42 7.57 (8.23) = 52% -057 [-1.03,-0.10 ]
Drachenberg 2001 19 9.6 (19.9) 7 243 (314) T 20 % -0.61 [-1.50,027]
Durham 2006 131 1.4 (2.13) 129 203 (2.39) ™ 92% -028[-052,-003]
Feliziani 1995 18 2406 (25.72) 16 75.9 (50.3) - 27 % -1.29[-204,-054]
Hordijk 1998 35 0.16 (0.37) 36 0.31 (0.45) ™ 5.1 % -036[-0.83,0.1'1]
Lima 2002 28 2334 (2616) 28 2837 (2052) - 45 % -021[-0.74,031]
Ott 2009 123 -028 (11.55) 60 -092 (2.47) T 78 % 0.07[-024,038]
Palma Carlos 2006 17 1538 (32.98) 16 44.57 (65.05) T 30% -056 [-1.26,0.14]
Pradalier 1999 63 1.77 (2.3) 63 213 (27) - 70 % -0.14[-049, 021 ]
Rolinck-Werninghaus 2004 39 2.54 (3.58) 38 2.85 (3.87) - 54 % -0.08 [-0.53,036]
Wahn 2009 131 0.6 (0611) 135 0.79 (0.647) 1 92% -0.30 [ -0.54, -0.06 ]
Total (95% CI) 1201 1107 ’ 100.0 % -0.23 [ -0.37, -0.10 |
Heterogeneity: Tau? = 0.04; Chi? = 34.55, df = 16 (P = 0.005); 1> =54%
Test for overall effect: Z = 3.36 (P = 0.00079)
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Analysis 15.1.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 15 SLIT versus placebo - ragweed

Outcome: | Allergic rhinitis symptom scores

Comparison |5 SLIT versus placebo - ragweed, Outcome | Allergic rhinitis symptom scores.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV;Random,95% Cl
Andre 2003 48 227 (1.42) 51 3.09 (2.14) L 56.5 % -045[-0.84,-0.05 ]
Bowen 2004 37 395 (245) 39 503 (2.54) L 435 % -043[-0.88,0.03]
Total (95% CI) 85 920 * 100.0 %  -0.44 [ -0.74, -0.14 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.96); I> =0.0%
Test for overall effect: Z = 2.86 (P = 0.0042)
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Analysis 15.2. Comparison 15 SLIT versus placebo - ragweed, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 15 SLIT versus placebo - ragweed

Outcome: 2 Medication scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Andre 2003 48 241 (3.09) 51 4 (4.24) L 56.1 % -042[-082,-002]
Bowen 2004 37 1.05 (1.6) 39 1.26 (1.24) &+ 439 % -0.15[-0.60,030]
Total (95% CI) 85 920 * 100.0 % -0.30 [ -0.60, 0.00 ]
Heterogeneity: Tau? = 0.0; Chi> = 0.82, df = | (P = 0.37); I> =0.0%
Test for overall effect: Z = 1.98 (P = 0.048)
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Analysis 16.1. Comparison 16 SLIT versus placebo - Parietaria, Outcome | Allergic rhinitis symptom scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 16 SLIT versus placebo - Parietaria

Outcome: | Allergic rhinitis symptom scores

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
D'Ambrosio 1999 14 509 (514.2) 16 897.06 (678.2) — 193 % -0.62[-1.36,0.12]
La Rosa 1999 16 121 (1.66) 17 1,61 (1.56) — 224 % -024[-093,044]
Pajno 2003 14 4 (5.18) I3 10 (8.65) = 168 % -0.82[-1.62,-003]
Passalacqua 1999 I5 189 (113) I5 191 (108) - 205 9% -0.02[-073,070]
Troise 1995 15 87 (76) 16 102 (58) —- 210% -022[-092,049]
Total (95% CI) 74 77 * 100.0 %  -0.36 [ -0.69, -0.04 ]
Heterogeneity: Tau? = 0.0; Chi? = 2.95, df = 4 (P = 0.57); I> =0.0%
Test for overall effect: Z = 2.19 (P = 0.029)
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Analysis 16.2. Comparison 16 SLIT versus placebo - Parietaria, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 16 SLIT versus placebo - Parietaria

Outcome: 2 Medication scores

Study or subgroup SLT Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
D'Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) — 19.7 % 079 [ -1.54,-004]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) = 22,6 % -0.02[-0.70, 0.66 ]
Pajno 2003 14 10.27 (7.26) I3 2627 (165) = 16.7 % -123[-207,-040]
Passalacqua 1999 I5 42 (49.5) I5 83 (65) = 20.1 % -0.69 [-1.43,005 ]
Troise 1995 15 17 (21) 16 33(33) = 209 % -056[-128,0.16]
Total 95% CI) 74 77 - 100.0 %  -0.62 [ -1.00, -0.24 ]
Heterogeneity: Tau? = 0.05; Chi> = 5.30, df = 4 (P = 0.26); I> =25%
Test for overall effect: Z = 3.19 (P = 0.0014)
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Analysis 17.1. Comparison |17 SLIT versus placebo - tree, Outcome | Allergic rhinitis symptom scores.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison: 17 SLIT versus placebo - tree

Outcome: | Allergic rhinitis symptom scores
Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Ariano 2001 10 1.8 (1.75) 10 538 (1.57) I 67 % <206 [-3.19,-093 ]
Casanovas 1994 9 546 (3.56) 6 1098 (7.1) | 68 % -1.00[-2.11,0.12]
Di Rienzo 2006 18 04 (03) 14 08 (0.5) - 10.7 % -098[-1.72,-023]
Drachenberg 2001 18 34 (27.8) 5 35(219) T 79 % -0.04[-1.03,095]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) el 6.1 % -042 [-0.82,-0.03 ]
Valovirta 2006 27 1.5 (1.4) 29 22(14) ™ 139 % -049[-1.03,004]
Vervloet 2006 19 2.68 (1.64) 19 244 (2.06) - 123 % 0.13[-051,076]
Voltolini 2001 15 130 (154) 15 83 (79) ™ 1.0 9% 0.37[-035, 1.10]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (2.01) - 14.7 % -0.17 [-0.65,0.32]
Total (95% CI) 197 183 - 100.0 %  -0.42 [ -0.77, -0.06 |
Heterogeneity: Tau? = 0.17; Chi? = 20.17, df = 8 (P = 0.01); 1> =60%
Test for overall effect: Z = 2.29 (P = 0.022)
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Analysis 17.2. Comparison 17 SLIT versus placebo - tree, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 17 SLIT versus placebo - tree

Outcome: 2 Medication scores

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
Ariano 2001 10 25 (2.1 10 53 (4.9) T 63% -071[-1.62,020]
Casanovas 1994 9 1.69 (2.46) 6 2.13(222) " 50 % -0.17[-1.21,086 ]
Di Rienzo 2006 18 32(07) 14 49 (1.5) - 79 % -148[-2.28,-0.68 ]
Drachenberg 2001 18 156 (174) 5 232 (207) T 54 % -041[-1.40,059]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) - 222% -022[-061,0.17]
Valovirta 2006 27 29 (34) 29 39 (4.6) - 153% -024[-077,028]
Vervloet 2006 19 339 (3.94) 19 471 (5) ™ 1.4 % -029[-093,035]
Voltolini 2001 15 22 (30) 15 39 (34) ™7 93% -052 [-1.25,021]
Vourdas 1998 34 1.39 341) 32 1.77 (3.85) - 172 % -0.10[-059,038]
Total (95% CI) 197 183 * 100.0 %  -0.38 [ -0.62, -0.13 ]
Heterogeneity: Tau? = 0.03; Chi? = 10.24, df = 8 (P = 0.25); 12 =22%
Test for overall effect: Z = 3.02 (P = 0.0025)
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Analysis 18.1. Comparison 18 Allergen sensitivity, Outcome | Skin reactivity after treatment.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison:

Outcome:

18 Allergen sensitivity

| Skin reactivity after treatment

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random 95% Cl

Amar 2009 19 8255 (16489) 17 3693 (8085) T 16.1 % 0341-032, 1.00]

Bahceciler 2001 8 4.63 (0.74) 7 629 (1.7) - 84 % -1.22[-2.36,-009 ]

Bufe 2004 68 19.64 (21.15) 64 1867 (1823) * 244 % 0.05[-029,039]

Drachenberg 2001 36 48 (2.5) 13 3222 = 163 % 0.6510.00, 1.30]

Pajno 2003 14 250.08 (59.53) 132773 (84.13) T 139 % -036[-1.13,040]

Rolinck-Werninghaus 2004 38 1.67 (0.89) 34 1.26 (0.69) r 209 % 051 [0.04,098]

Total (95% CI) 183 148 * 100.0 % 0.12 [ -0.26, 0.51 ]
Heterogeneity: Tau? = 0.13; Chi? = 1247, df = 5 (P = 0.03); 1> =60%

Test for overall effect: Z = 0.63 (P = 0.53)
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Analysis 18.2. Comparison |18 Allergen sensitivity, Outcome 2 Nasal reactivity after treatment.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison:

Outcome:

18 Allergen sensitivity

2 Nasal reactivity after treatment

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random 95% Cl
Amar 2009 19 9643 (24181) 17 6330 (24151) - 157 % 0.13[-052,0.79]
Ariano 2001 10 2826 (102) 10 11 (5.7) - 97 % 200[0.88, 3.12]
Marcucci 2005 13 5.6 (2.8) I 44 (37) ™ 134 % 036 [-045, 1.17]
Palma Carlos 2006 17 1.69 (1.39) 16 2,17 (2.14) = 152 % -026 [ -095,042]
Rolinck-Werninghaus 2004 23 474 (1.29) 21 ANQ! . 16.6 % -030[-090,029]
Troise 1995 15 873 (5.2) 16 556 (4.1) . 14.6 % 0.66 [ -0.06, 1.39]
Wessner 2001 14 180 (115) 18 138 (113) ™ 149 % 036 [-0.35, 1.06]
Total (95% CI) 111 109 1 100.0 % 0.32 [-0.13, 0.78 ]
Heterogeneity: Tau? = 0.24; Chi? = 1639, df = 6 (P = 001); I> =63%
Test for overall effect: Z = 1.38 (P = 0.17)
4 2 0 2 4

Analysis 19.1.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison: 19 Quality of life

Outcome: | Adults

Favours treatment Favours control

Comparison 19 Quality of life, Outcome | Adults.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Di Rienzo 2006 18 0.5 (1.52) 14 1.83 (1.14) - 10.8 % -1.33[-225,-041]
Peter 2009 176 -1.127 (1.531) 189 -0.81 (1.601) | 892 % -031[-063,001]
Total (95% CI) 194 203 ’ 100.0 % -0.42 [-0.73,-0.12 ]
Heterogeneity: Chi2 = 4.17, df = | (P = 0.04); 1> =76%
Test for overall effect: Z = 2.73 (P = 0.0063)
10 5 0 5 10

Favours treatment

Favours control
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Analysis 20.1.

Comparison 20 SLIT versus placebo - tablets, Outcome | Allergic rhinitis symptom scores.

Review:  Sublingual immunotherapy for allergic rhinitis

Comparison:

Outcome:

20 SLIT versus placebo - tablets

I Allergic rhinitis symptom scores

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed 95% Cl
Bufe 2009 17 267 (2.38) 121 307 (2.14) 30 % -0.50[-1.08,0.08 ]
Caffarelli 2000 17 4.2 (3.7) 17 59 (3.8) 1 02 % -1.70 [-4.22,082]
Dahl 2006a 6l 2.1 (1.7) 32 3322 1.3% -120[-207,-0.33 ]
Dahl 2006b 282 24 (1.6) 286 34(22) " 99 % -1.00[-1.32,-0.68 ]
Didier 2007 136 3.58 (2976) 148 493 (3.229) 1.9 % -1.35[-2.07,-0.63 ]
Durham 2006 131 248 (2.1) 129 296 (2.09) 38% -048 [-0.99,0.03 ]
Palma Carlos 2006 17 3115 (3261) 6 5586 (5048) -1 0.0 % -2471 [-53.90, 448 ]
Passalacqua 1998 10 59.6 (27.8) 9 109.1 (457) . 00 % -49.50 [ -83.97, -15.03 ]
Passalacqua 1999 15 189 (113) 15 191 (108) 00 % -2.00[-81.10,77.10]
Passalacqua 2006 28 1.82 (0.23) 28 2.18 (02) [ | 77.8 % -0.36 [-047,-025]
Wahn 2009 131 325 (2.86) 135 451 (2.931) 20% -126 [-1.96,-0.56 ]
Total (95% CI) 945 936 100.0 % -0.48 [ -0.58, -0.38 ]
Heterogeneity: Chi? = 39.07, df = 10 (P = 0.00002); 1> =74%
Test for overall effect: Z =9.51 (P < 0.00001)

-100
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-50 0 50 100
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Analysis 20.2. Comparison 20 SLIT versus placebo - tablets, Outcome 2 Medication scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 20 SLIT versus placebo - tablets

Outcome: 2 Medication scores

Study or subgroup SUT placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Bufe 2009 17 2.13 (348) 121 253 (3.03) 26 % -040[-1.23,043]
Caffarelli 2000 17 8.1 (64) 17 9 (69) T 0.1 % -090[-5.37,357]
Dahl 2006a 61 24 (39) 32 42 (4.1) 1 0.6 % -1.80 [-3.53,-0.07 ]
Dahl 2006b 282 1.5(1.9) 286 24 (25) " 133 % -090 [ -1.26,-0.54 ]
Durham 2006 131 14 (2.13) 129 203 (2.39) b 58 % -0.63[-1.18,-0.08 ]
Palma Carlos 2006 17 1538 (32.98) 16 44.57 (65.05) - T 00 % -29.19 [-6471, 633 ]
Passalacqua 1999 15 42 (49.5) 15 83 (65) - 0.0 % -41.00 [ -82.35,0.35]
Passalacqua 2006 28 110 (44) 28 166 (35) I 0.0 % -56.00 [ -76.82, -35.18 ]
Wahn 2009 131 0.6 (0611) 135 0.79 (0.647) | 776 % -0.19[-0.34,-004]
Total (95% CI) 799 779 100.0 %  -0.33 [ -0.46, -0.20 ]
Heterogeneity: Chi? = 50.39, df = 8 (P<0.00001); 1> =84%
Test for overall effect: Z = 4.84 (P < 0.00001)

-100  -50 0 50 100

Favours experimental Favours control
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Analysis 21.1. Comparison 21 SLIT versus placebo - drops, Outcome | Allergic rhinitis symptom scores.
Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 21 SLIT versus placebo - drops

Outcome: | Allergic rhinitis symptom scores

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV,Fixed,95% Cl

Amar 2009 19 383 (49) 17 371 27) 0.1 % 0.12[-243,267]
Andre 2003 48 227 (1.42) 51 3.09 (2.14) 09 % -0.82[-1.53,-0.11]
Ariano 2001 10 1.8 (1.75) 10 5.38 (1.57) " 02% -358[-5.04,-2.12]
Bahceciler 2001 8 053 (04) 7 04 (0.38) 28 % 0.13[-027,053]
Bowen 2004 37 3.95 (245) 39 503 (2.54) 0.3 % -1.08 [-2.20, 0.04 ]
Bufe 2004 68 1.54 (0.77) 64 1.59 (0.96) 49 % -0.05[-0.35,025]
Cao 2007 85 0.65 (0.88) 91 2.64 (0.46) " 10.0 % -1.99[-220,-1.78 ]
Casanovas 1994 9 546 (3.56) 6 10.98 (7.1) ~ 0.0 % -552[-11.66,062]
D’Ambrosio 1999 14 509 (514.2) 16 89706 (6782) [ 00% -388.06[-815.82,39.70 ]
de Blay 2003 33 2055 (15.88) 42 2349 (18.76) T 00 % -294[-1079,491 ]
Di Rienzo 2006 18 04 (03) 14 08 (0.5) 50 % -040[-0.70,-0.10]
Drachenberg 2001 37 295 (242) 12 364 (304) T 0.0 % -6.90 [-25.79, 1199 ]
Dubakiene 2003 47 048 (0.3) 53 0.64 (0.43) b 211 % -0.16 [-0.30,-0.02 ]
Feliziani 1995 18 109.7 (92.46) 16 2158 (1142) ~— 00% -106.10[-176.50,-3570 ]
Guez 2000 36 23(1.9) 36 3224 04 % -090[-190,0.10]
Hirsch 1997 12 0.99 (1.13) 10 0.52 (0.47) 09 % 047[-023,1.17]
Hordijk 1998 35 321 (3.05) 36 513 (3.6) 02 % -192[-347,-037 ]
La Rosa 1999 16 121 (1.66) 17 1.61 (1.56) 04 % -040[-1.50,0707]
Lima 2002 28 2494 (2326) 28 2465 (1537) 00% 29.00[-1003.65, 1061.65]
Marcucci 2005 I3 41292 (332.55) Il 51727 (548.18) 009% -104.35[-47532, 266.62 ]
Nelson 1993 20 12.15 (8.68) 21 18.67 (13.56) ] 0.0 % -6.52 [ -13.46,042 ]
Ott 2009 123 -1.02 (4.54) 60 1.32 (4.54) A 02% -234[-374,-094]
Pajno 2003 14 4(5.18) 13 10 (8.65) “ 00 % -6.00[-11.43,-057 ]
Panzner 2008 20 11135 (11491) 15 3216 21122) * 009% -21025[-32841,-9209 ]
Peter 2009 176 0732 (0483) 189 0.78 (0.544) u 395% -0.05[-0.15,0.06 ]
Pfaar 2008 42 1462 (123) 48 2362 (1336) 00%  -90.00[-143.03,-3697 ]

-100 -50 0 50 100
Favours experimental Favours control
(Continued . . .)
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(... Continued)

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% CI IV,Fixed,95% CI
Rolinck-Werninghaus 2004 39 1371 (23.12) 38 12.66 (21.65) T 0.0 % 1.05[-8.95, 11.05]
RAzder 2007 9l 245 (1.48) 77 274 (1.66) 1.9 % -029[-077,0.19]
Tari 1990 30 8 (1.5) 28 12(2) 05 % -400[-491,-3.09 ]
Troise 1995 15 87 (76) 16 102 (58) - 1 00% -1500 [ -62.82, 32.82 ]
Valovirta 2006 27 1.5 (1.4) 29 22(14) 0.8 % -0.70 [-1.43,0.03 ]
Vervloet 2006 19 2.68 (1.64) 19 244 (2.06) 03% 0241-094, 142]
Voltolini 2001 15 130 (154) 15 83 (79) I 00 % 47.00 [ -40.59, 13459 ]
Vourdas 1998 34 1.07 (1.63) 32 1.38 (2.01) 0.6 % -031[-120,058]
Wessner 2001 14 0.32 (0.26) 18 051 (0.38) 89 % -0.19 [-0.41,0.03]
Total (95% CI) 1270 1194 100.0 % -0.35 [ -0.42, -0.28 |
Heterogeneity: Chi? = 436.12, df = 34 (P<0.00001); I> =92%
Test for overall effect: Z = 10.39 (P < 0.00001)
-100 -50 0 50 100
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Analysis 21.2. Comparison 21 SLIT versus placebo - drops, Outcome 2 Medication scores.

Review:  Sublingual immunotherapy for allergic rhinitis
Comparison: 21 SLIT versus placebo - drops

Outcome: 2 Medication scores

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

Amar 2009 19 044 (1.2) 17 0.14 (0.24) 0.7 % 0.30[-025,085]
Andre 2003 48 241 (3.09) 51 4 (4.24) 0.1 % -1.59 [-3.05,-0.13 ]
Ariano 2001 10 25 2.1 10 53 (49) ! 00 % -2.80[-6.10,050]
Bahceciler 2001 8 1.25 (1.04) 7 1.57 (1.25) 02 % -0.32[-1.49,085]
Bowen 2004 37 1.05 (1.6) 39 126 (1.24) 0.5 % -021[-0.86,044]
Bufe 2004 68 024 (0.19) 64 0.18 (0.19) u 493 % 0.06[0.00,0.12]
Cao 2007 85 001 (0.1) 91 0.18 (1.92) 1.3% -0.17 [-057,023]
Casanovas 1994 9 1.69 (2.46) 6 2,13 (222) 0.0 % -044 [-2.84, 196 ]
D'Ambrosio 1999 14 48.1 (46.6) 16 12437 (121) “~—— 00 % <7627 [ -14039, -12.15 ]
de Blay 2003 33 348 (5.37) 42 7.57 (8.23) N 00 % -4.09 [ -7.18,-1.00 ]
Di Rienzo 2006 18 32 (07) 14 49 (1.5) 03 % -1.70 [ -2.55,-0.85 ]
Drachenberg 2001 37 12,5 (18.7) 12 238 (264) - T 0.0 % -11.30[-2741,481 ]
Dubakiene 2003 47 0.13 (0.17) 53 0.17 (0.19) u 41.6 % -0.04[-0.11,003]
Feliziani 1995 18 2406 (25.72) 16 759 (50.3) a— 0.0 % -51.84 [-79.20, -2448 ]
Guez 2000 36 4.1 (55) 36 6.1 (6.8) 1 00 % -2.00 [ -4.86,0.86 ]
Hordijk 1998 35 0.16 (0.37) 36 0.31 (0.45) 57 % -0.15[-0.34,004]
La Rosa 1999 16 228 (3.89) 17 236 (3.95) 00 % -0.08 [ -2.76,2.60 ]
Lima 2002 28 2334 (2616) 28 2837 (2052) 0.09% -503.00 [ -1734.49, 72849 ]
Marcucci 2005 13 21.92 (3045) Il 6745(8377) — | 00 % -45.53 [ -97.73, 6.67 ]
Ott 2009 123 -0.28 (11.55) 60 -092 (247) 0.0 % 0.64 [ -149,277]
Pajno 2003 14 1027 (7.26) 13 2627 (165) - 0.0 % -16.00 [ -25.74, -6.26 ]
Rolinck-Werninghaus 2004 39 254 (3.58) 38 2.85 (3.87) 0.1 % -031[-198,136]
Troise 1995 15 17 (21) 16 33 (33) ] 00 % -16.00 [ -35.35,3.35]
Valovirta 2006 27 29 (34) 29 39 (4.6) 0.0 % 10O [ =301, 111 ]
Vervloet 2006 19 339 (3.94) 19 471 (5) 1 00 % -1.32[-4.18, 1.54]
Voltolini 2001 15 22 (30) 15 39 (34) T 00 % -17.00 [ -39.95,5.95]

-100 -50 0 50 100

Favours experimental
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(... Continued)

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV.Fixed,95% Cl IV.Fixed,95% Cl
Vourdas 1998 34 1.39 (341) 32 1.77 (3.85) 0.1 % -038[-2.14,1.38]
Total (95% CI) 865 788 100.0 %  -0.01 [ -0.05, 0.04 |
Heterogeneity: Chi? = 82.89, df = 26 (P<0.00001); 1> =69%
Test for overall effect: Z = 033 (P = 0.74)
-100 -50 0 50 100
Favours experimental Favours control
APPENDICES
Appendix |. Search strategies
PubMed EMBASE (Ovid) CINAHL (EBSCO)

#1 “IMMUNOTHERAPY” [MeSH] OR
“DESENSITIZATION,
IMMUNOLOGIC” [MeSH]

#2 (“Allergens/adminis-
tration and dosage”[Mesh] OR “Allergens/
immunology”[Mesh])

#3 ALLERGEN* [tiab] OR IMMUNO-
LOGIC [tiab]) AND (HYPOSENSITIZ*
[tiab] OR HYPOSENSITIS* [tiab] OR
DESENSITIZ* [tiab] OR DESENSITIS*

[tiab])
#4 #1 OR #2 OR #3
#5 “ADMINISTRATION,

SUBLINGUAL’ [Mesh]

#6 (SUBLINGUAL* [tiab] OR ORAL*
[tiab] OR TONGUE [tiab] OR MU-
COSA [tiab])

#7 #5 OR #6

#8 #4 AND #7

#9 (SLIT [tiab] OR (SUBLINGUAL*
[tiab] AND IMMUNOTHERAP* [tiab])

)
#10 #8 OR #9
#11 ((((“rhinitis, allergic,

perennial’[Mesh]) OR (“thinitis, allergic,
seasonal”’[Mesh]) OR (((“rhinitis”[Mesh])

1 IMMUNOTHERAPY/ or IMMUNO-
LOGICAL TOLERANCE/ or exp IM-
MUNOMODULATING AGENT/ or
exp IMMUNOSUPPRESSIVE TREAT-
MENT/

2 ((ALLERGEN* or IMMUNOLOGIC)
and (HYPOSENSITIZ* or HYPOSEN-
SITIS* or DESENSITIZ* or DESENSI-
TIS*)).tw.

31or2

4 (SUBLINGUAL* or ORAL* or
TONGUE or MUCOSA).tw.

54and 3

6 (SLIT or (SUBLINGUAL* and IM-
MUNOTHERAP*)). tw.

7 6o0r5

8 exp Allergic Rhinitis/

9 Rhinitis/

10 Rhinit*.tw.

1110 or 9

12 exp Hypersensitivity/

13 allerg*.tw.

14 13 or 12

1511 and 14

16 (perennial or persistent or nonseasonal

or nose or nasal or cat* or fur or hair* or

S1 (MH “Rhinitis, Allergic, Perennial”) or
(MH “Rhinitis, Allergic, Seasonal”)

$2 (MH “Rhinitis”)

S$3 TX rhinit*

S4 S2 or S3

S5 TX allerg*

S6 (MH “Hypersensitivity”)

S7 85 or S6

S8 S4 and S7

S9 TI perennial or persistent or nonsea-
sonal or nose or nasal or cat* or fur or hair*
or dander or dust* or mite* or pet* or dog*
or cockroach*

S10 TT seasonal or intermittent or spring
or summer or pollen or grass* or birch or
ragweed or tree® or weed* or mugwort or
willow or alder

S11 89 or S10

S$12 S5 OR S6

S$13 S11 and S12

S14 TX hayfever OR “hay fever” OR pol-
lenosis OR pollinosis OR SAR
S$15 S1 or S8 or S13 or S14
S16 (MH “Immunotherapy”)
S17 (MH “Desensitization,

Immuno-
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(Continued)

OR (thinit*[tiab])) AND (allerg*[tiab] OR
“hypersensitivity”[Mesh])) OR ((((“thini-
tis’[Mesh]) OR (rhinit*[tiab])) OR (al-
lerg*[tiab] OR “hypersensitivity”[Mesh]))
AND ((perennial[ti] OR persistent[ti] OR
nonseaosnal[ti] OR nose[ti] OR nasal[ti]
OR cat*[ti] OR fur[ti] OR hair*[ti] OR
dander[ti] OR dust*[ti] OR mite*[ti] OR
pet*[ti] OR dog*[ti] OR cockroach*[ti])
OR (seasonal[ti] OR intermittent[ti] AND
spring[ti] OR summer[ti] OR pollen(ti]
OR grass*[ti] OR birch[ti] OR ragweed[ti]
OR tree*[ti] OR weed*[ti] OR mug-
wort[ti] OR willow[ti] OR alder[ti]))) OR
(hayfever[tiab] OR “hay fever’[tiab] OR
pollenosis[tiab] OR pollinosis[tiab] OR
SAR [tiab] OR PAR [tiab]))

#12 #10 AND #11

dander or dust* or mite* or pet* or dog* or
cockroach*®).ti.

17 (seasonal or intermittent or spring or
summer or pollen or grass* or birch or rag-
weed or tree* or weed* or mugwort or wil-
low or alder).ti.

18 17 or 16

19 11 or 14

20 18 and 19

21 (hayfever or “hay fever” or pollenosis or
pollinosis or SAR).tw.

22 15 or 8 or 20 or 21

2322 and 7

logic”)

S18 TX ( ALLERGEN* OR IMMUNO-
LOGIC* ) and TX ( HYPOSENSITIZ*
OR HYPOSENSITIS* OR DESENSI-
TIZ* OR DESENSITIS*)

S19 S16 or S17 or S18

$20 (MH “Administration, Sublingual”)
S21 TX SUBLINGUAL* OR ORAL* OR
TONGUE OR MUCOSA

§22 820 or S21

$23 S19 and S22

s24 TX SLIT OR TX (sublingual AND
immunotherap*)

S$25 S23 OR S24

S26 S15 AND S25

Web of Science

BIOSIS Previews/ CAB Abstracts (Ovid)

mRCT

#1 TS=rhiniti*

#2 TS=(allerg® OR hypersensitivty)

#3 #2 AND #1

#4 TI=(perennial or persistent or nonsea-
sonal or nose or nasal or cat* or fur or hair*
or dander or dust* or mite* or pet* or dog*
or cockroach*)

#5 TI=(seasonal or intermittent or spring
or summer or pollen or grass* or birch or
ragweed or tree* or weed* or mugwort or
willow or alder)

#6 #5 OR #4

#7 #6 AND #2

#8 TS=(hayfever OR “hay fever” OR pol-
lenosis OR pollinosis OR SAR OR PAR)
#9 #3 OR #7 OR #8

#10 TS=((ALLERGEN* OR IMMUNO-
LOGIC*) AND (HYPOSENSITIZ* OR
HYPOSENSITIS* OR DESENSITIZ*
OR DESENSITIS* )

#11 TS=(immunotherap*)

#12 #10 OR #11

#13 TS=(SUBLINGUAL* or ORAL* or
TONGUE or MUCOSA)

#14 #12 AND #13

#15 SLIT

#16 #14 OR #15

#17 #9 AND #16

1 IMMUNOTHERAPY/ or IMMUNO-
LOGICAL TOLERANCE/ or exp IM-
MUNOMODULATING AGENT/ or
exp IMMUNOSUPPRESSIVE TREAT-
MENT/77

2 ((ALLERGEN* or IMMUNOLOGIC)
and (HYPOSENSITIZ* or HYPOSEN-
SITIS* or DESENSITIZ* or DESENSI-
TIS*)).tw.

31lor2

4 (SUBLINGUAL* or ORAL* or
TONGUE or MUCOSA).tw.

54and 3

6 (SLIT or (SUBLINGUAL* and IM-
MUNOTHERAP*)).tw.

76o0r5

8 Rhinitis/

9 Rhinit*.tw.

109 or 10

11 exp Hypersensitivity/

12 allerg*.tw.

1311 or 12

14 10 and 13

15 (perennial or persistent or nonseasonal
or nose or nasal or cat* or fur or hair* or
dander or dust* or mite* or pet* or dog* or
cockroach™®).ti.

16 (seasonal or intermittent or spring or

(rhinit% OR hayfever OR allerg%) AND
(sublingual% OR oral% OR tongue OR

mucosa)
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summer or pollen or grass* or birch or rag-
weed or tree* or weed* or mugwort or wil-
low or alder).ti.

17 15 or 16

18 13 AND 17

19 (hayfever or “hay fever” or pollenosis or
pollinosis or SAR).tw.

20 10 or 18 OR 19

21 7 AND 20
WHAT’S NEW
Last assessed as up-to-date: 13 August 2009.
Date Event Description

14 December 2010  Amended Contact details and conflict of interest statement updated.

HISTORY
Protocol first published: Issue 1, 2001
Review first published: Issue 2, 2003

Date Event Description

11 May 2010 New citation required and conclusions have changed ~We included 38 new studies in the review, strengthen-
ing the conclusions. The authorship has also changed.

11 May 2010 New search has been performed New searches run 14 August 2009.

28 February 2009  Amended Converted to new review format.

23 February 2004 Amended Correction submitted for Issue 2, 2004.

25 November 2003  Feedback has been incorporated Feedback and authors’ response incorporated.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. Evaluation of safety has been noted as a primary objective of the review.
2. The I? statistic has now been used to quantify heterogeneity.

3. The Cochrane ’Risk of bias’ tool has now been used to assess the methodological quality of the included trials.
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