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Seasonal and perennial allergic rhinitis and allergic 
asthma represent important public health concerns, 
affecting up to 30% of adults1 and 40% of children.2 

These conditions lead to reduced quality of life, attendance 
and productivity at work or school, quality of sleep and 
involvement in outdoor activities.3 Current clinical practice 
guidelines recommend that patients who have an inadequate 
response to or adverse events following pharmacologic inter-
ventions be referred for immunotherapy.3 Allergen-specific 
immunotherapy may consist of subcutaneous (SCIT) or sub-
lingual (SLIT) immunotherapy and may have persistent 
benefits after treatment is stopped.4 SCIT, considered the 
gold standard, involves the injection of extracts to which the 
patient is allergic, which increases the risk of local and sys-
temic reactions, necessitating injection in a hospital or medi-
cal facility.5 As an alternative, SLIT may have a reduced risk 
of local or systemic reactions and may be administered at 
home.5 A recent international consensus statement suggested 
that allergen immunotherapy is underused because of, in 
part, a lack of agreement about efficacy.6

The Ontario Drug Policy Research Network has devel-
oped a novel program to review multiple drugs from a single 
class as part of a formulary modernization process. The net-
work’s approach to these drug class reviews involves using 
multiple research methods in an expedited timeline (6 mo) to 
evaluate the effectiveness, safety and accessibility of multiple 
agents within a single drug class. To inform health care deci-
sion-makers in Ontario, a review of allergen immunotherapy 
was begun in May 2015. During the review period, multiple 
research teams completed 5 research projects on the topic, 
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Background: Allergic rhinitis and asthma are important public health concerns, yet there is no consensus about the benefits and 
harms of allergen-specific immunotherapy to treat these conditions. We performed an umbrella review of systematic reviews 
summarizing the current evidence for the benefits and harms of subcutaneous immunotherapy (SCIT) and sublingual immuno-
therapy (SLIT).

Methods: We searched MEDLINE, Embase, the Cochrane Library and the grey literature from Jan. 1, 2010 to Nov. 20, 2016 for sys-
tematic reviews of randomized controlled trials or prospectively controlled studies involving children or adults with allergic rhinitis or 
asthma. Outcomes were summarized narratively (benefits: total combined symptom–medication score, symptom score, medication 
score, disease-specific quality of life, adherence; harms: anaphylaxis, death, local and systemic reactions).

Results: Twenty-three systematic reviews were included. SCIT and SLIT were more effective than placebo for most outcomes. 
SCIT was better than SLIT at improving medication and symptom scores, with no differences in quality of life; however, data were 
limited for this comparison. Anaphylaxis and death were infrequently reported. Few reviews assessed benefits or harms among 
children.

Interpretation: Allergen immunotherapy appears to be effective among patients with allergic rhinitis and asthma. The safety of aller-
gen immunotherapy is not conclusively established, although death and anaphylaxis appear to be rare. PROSPERO no.: 
CRD42015024590
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including an environmental scan, a pharmacoepidemiologic 
study, a qualitative study, a pharmacoeconomic review and an 
umbrella review of comparative benefits and harms (reported 
here). Umbrella reviews are an ideal method to rapidly syn-
thesize existing systematic reviews and/or meta-analyses and 
to comprehensively review the literature in a rapid manner.7

Thus, to inform policy recommendations on the use of 
immunotherapy in Ontario, we performed a rapid umbrella 
review of existing systematic reviews that assessed the benefits 
and harms of allergen immunotherapy for treatment of aller-
gic rhinitis or asthma.

Methods

We used systematic methods and followed the methodology 
guidelines for umbrella reviews provided by the Joanna 
Briggs Institute7 throughout to limit bias and to ensure a 
transparent and comprehensive review. The protocol was 
registered before the literature search (PROSPERO no.
CRD42015024590).

Rapid review
Rapid review is an approach used to expedite evidence syn-
thesis. It generally take less time to complete than a system-
atic review.8 A variety of approaches may be used to tailor 
traditional systematic review methods with the aim of meet-
ing the requirements and timelines of a health care decision-
maker. Rapid review authors generally aim to use the most 
rigorous methods that the review time frame will allow for. 
A variety of approaches may be employed to accelerate the 
evidence synthesis process, including limiting the type or 
number of research questions, restricting the literature 
search or types of studies included, or reducing the number 
of variables extracted and/or synthesized.

Search strategy
We identified systematic reviews of allergen immunotherapy 
from Ovid MEDLINE, Ovid MEDLINE In-Process & 
Other Non-Indexed Citations, Embase and the Cochrane 
Library (Database of Systematic Reviews, Database of 
Abstracts of Reviews of Effects, Health Technology Assess-
ment Database). We searched the grey literature using Grey 
Matters Light.9 The search strategies (Appendix 1, available at 
www.cmajopen.ca/content/5/2/E373/suppl/DC1) used a 
combination of controlled vocabulary and keywords and were 
adjusted across databases. Because our aim was to perform a 
rapid review of current evidence, the search was date limited 
(2010 to May 31, 2015), and we summarized the findings 
from reviews available in English. We used a sensitive system-
atic review/meta-analysis filter to focus the results. The search 
was updated Nov. 20, 2016 to capture the most recently pub-
lished reviews.

Study selection
We included systematic reviews that included randomized 
controlled trials or prospectively controlled primary study 
designs. Interventions of interest were SLIT (single or multi-

ple allergen) or SCIT. Comparators could be placebo, usual 
care or active control.

Systematic reviews, health technology assessments, indirect 
treatment comparisons, network meta-analyses or meta-
analyses were eligible for inclusion. We considered evidence 
syntheses to be systematic if a defined search strategy was pro-
vided, 2 or more databases were searched and explicit eligibil-
ity criteria were reported. For benefits (total combined symp-
tom–medication score, symptom score, medication score, 
disease-specific quality of life, adherence), syntheses must have 
included randomized controlled trials. Both randomized con-
trolled trials and prospective controlled primary studies were 
eligible for harm outcomes (local or systemic reactions, ana-
phylaxis, death).

We excluded reviews that included nonallergic or occupa-
tional rhinitis, rhinitis caused by hormones/hypothyroidism, 
medication, or atrophic mucosa or other inflammatory/immu-
nologic disorders, and rhinitis in pregnancy; reviews that 
included nonallergic asthma; nonsystematic reviews; broader 
reviews that did not report relevant subanalyses; and reviews of 
reviews.

Data extraction and quality assessment
Two reviewers (J.E., A.J.) screened each title and abstract, and 
the full text of any potentially relevant record. Disagreements 
were resolved by consensus with a third author (S.K.). Studies 
were not excluded on the basis of reported outcomes. Data 
were extracted by 1 reviewer using piloted abstraction forms 
and verified by a second reviewer (J.E., A.J.).

We used the Assessing the Methodological Quality of Sys-
tematic Reviews (AMSTAR)10 checklist to assess whether each 
review met, for example, the following criteria: comprehensive 
search strategy involving 2 or more databases, explicit inclusion 
criteria, formal critical appraisal, and report the findings and 
direction of any pooled analyses. This checklist has been vali-
dated for assessing the quality of systematic reviews.11

Outcomes
The outcomes of this review were total combined symptom–
medication score, symptom score, medication score, disease-
specific quality of life and treatment adherence. We also 
assessed local or systemic reactions, anaphylaxis and death as 
reported in the included systematic reviews. Total combined 
symptom–medication score represents a measure intended to 
capture both symptom severity and medication use. This out-
come is recommended by the World Allergy Organization as 
the favoured primary outcome for trials of allergen-specific 
immunotherapy in allergy, with changes in individual symp-
toms and/or quality of life as preferred secondary outcomes.12 
We assessed all outcomes based on the definitions applied in 
the included systematic reviews.

Synthesis
The findings from reviews that reported pooled estimates of 
efficacy were grouped and synthesized with the use of a narra-
tive approach. Narrative data are reported for harms data, 
including anaphylaxis (or use of epinephrine) and death. We 
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also considered data separately for children and adults where 
available.

Results

Literature search
In total, 363 records were identified from the literature search 
(Figure 1). Of these, 44 records corresponding to 23 unique 
reviews met our inclusion criteria. Two of the 44 records cor-
responded to protocols for systematic reviews of allergen 
immunotherapy in allergic rhinoconjunctivitis and allergic 
asthma,13,14 and 1 systematic review compared the coadminis-
tration of SCIT and SLIT,15 which was beyond the scope of 
our review. The full list of included and excluded studies is 
available in Appendix 2 (available at www.cmajopen.ca/
content/5/2/E373/suppl/DC1.

Review characteristics
Of the 23 included reviews, 5 involved patients with a primary 
complaint of allergic asthma, and 18 involved patients with a 
primary complaint of allergic rhinitis (Table 1). Three of the 
23 reviews included only children or adolescents,16,26,32 and the 

remainder included both adults and children; some of the 
reviews had subgroup analyses by age group. Four reviews 
involved only SCIT, 10 involved only SLIT, and 9 involved 
both SCIT and SLIT. The number of primary studies 
included in each review ranged from 4 to 267, and the num-
ber of included allergens ranged from 1 to 9. Most of the 
reviews had poor compliance with the AMSTAR checklist 
(Appendix 3, available at www.cmajopen.ca/content/5/2/
E373/suppl/DC1): 3 reviews17,27,31 scored 11 points on the 
checklist, and the scores for the remaining reviews ranged 
from 0–10 points. About one-third of the reviews (7/23 
[30%]) reported having an a priori research design. More than 
half (13/23 [56%]) reported using duplicate reviewers for 
selection and/or data extraction, and two-thirds (15/23 [65%]) 
reported a comprehensive literature search. Publication bias 
was assessed by 14 reviews (61%).

Benefits

Allergic asthma
Five reviews assessed the benefits of allergen immunotherapy 
among patients with a primary complaint of allergic asthma1,16–19 

Records identified through 
database searching

n = 329*

Additional records identified 
through other sources

n = 34

Records screened
n = 363

Excluded based on title or abstract
n = 122

Full-text articles 
assessed for eligibility

n = 241

Excluded n = 197
• Does not involve people with allergic rhinitis or 

asthma  n = 3
• Not a systematic review  n = 124
• Treatment not eligible  n = 12
• Abstract  n = 38
• Could not locate  n = 11
• Other  n = 9

Included records
n = 44

(unique reviews  n = 23)

Figure 1: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram showing 
selection of included reviews. *The initial search results included studies on venom immunotherapy, which was 
subsequently determined to be outside the scope of this overview. Venom immunotherapy was assessed in 
the environmental scan portion of this drug class review (http://odprn.ca/wp-content/uploads/2016/02/Allergen-
Immunotherapy_Environmental-Report_Oct-2-2015_FINAL.pdf).

http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
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(Figure 2, Table 2). Four of the 5 reviews provided summary 
effect estimates for symptom score and/or medication score; 
none assessed total combined symptom–medication score, dis-
ease-specific quality of life or medication adherence. One review 
assessed asthma symptom score, medication score and quality of 
life among patients who received SLIT but did not provide an 
estimate of overall summary effect owing to methodological 
heterogeneity.17

Symptom score: Four reviews reported that participants 
receiving SCIT or SLIT had significantly improved symptom 
scores relative to placebo (standardized mean difference 
[SMD] range –1.02 to –0.59);1,16,18,19 however, the effect esti-
mates were associated with high heterogeneity (I2 = 73%–
92%) (Table 2).

Medication score: Medication score was assessed in 
2  reviews16,19 (Table 2). One review reported significantly 
lower medication scores among participants receiving SLIT 
compared to placebo (SMD –0.78, 95% confidence interval 
[CI] –1.45 to –0.11)19 (Table 2), and the other reported no 
statistically significant difference in medication score between 
groups (SMD –0.52, 95% CI –1.75 to 0.71).16 Both reviews 
reported high heterogeneity between trials for this outcome 
(I2 = 85%–93%).

Allergic rhinitis
Six reviews provided data comparing SLIT with placebo for 
an outcome of interest,20,21,24,25,29,33 2 provided data for SCIT 
versus placebo,25,29 and 2 provided data comparing SCIT and 
SLIT.25,29

Total combined symptom–medication score: Total combined 
symptom–medication scores were assessed in 3 reviews of 
SLIT and 1 review of SCIT20,24,29 (Figure 2, Table 3). The 
3  reviews reported that SLIT significantly improved total 
combined symptom–medication score compared to placebo 
(SMD range –0.94 to –0.31). Each effect estimate was associ-
ated with moderate to high heterogeneity (I2 range 39%–
93%). In the review of SCIT, the authors reported a signifi-
cant improvement in total combined symptom–medication 
score in the SCIT group (SMD –0.48, 95% CI –0.67 to 
–0.29), with moderate heterogeneity (I2 = 22%).29

Symptom score: Three reviews reported a significant 
improvement in symptom score among patients taking SLIT 
compared to placebo (SMD range –0.49 to –0.28; I2 = 42%–
81%),21,29,33 and 2 reviews reported improvements with SCIT 
compared to placebo (SMD range –0.65 to –0.30; I2 = 
57%).25,29

Two reviews compared the efficacy of SCIT versus SLIT 
via indirect treatment comparisons.25,29 Dranitsaris and Ellis25 
reported a significant improvement in symptoms for SLIT 
relative to SCIT (SMD –0.21, 95% CI –0.36 to –0.07). In 
contrast, Meadows and colleagues29 reported a significant 
improvement in symptoms for SCIT relative to SLIT (stan-
dard score difference 0.35, 95% credible interval 0.13 to 0.59).

Medication score: Three reviews reported significant 
improvement in medication scores among patients taking 
SLIT compared to placebo (SMD range –0.32 to –0.24), with 
moderate heterogeneity (I2 = 22%–50%)21,29,33 (Table 3). One 

review reported a significant improvement in medication 
score associated with SCIT compared to placebo (SMD 
–0.55, 95% CI –0.75 to –0.34; I2 = 57%).29 Compared with 
SLIT, SCIT was associated with a significantly better 
response in terms of medication scores in 1 review (standard 
score difference 0.27, 95% credible interval 0.03 to 0.53)29 
(Table 3).

Disease-specific quality of life: One review assessed disease-
specific quality of life, with a significant improvement 
reported for both SLIT (SMD –0.37, 95% CI –0.52 to –0.22) 
and SCIT (mean difference –0.74, 95% CI –0.92 to –0.56) 
compared to placebo;29 however, there was no significant dif-
ference between SLIT and SCIT via indirect treatment com-
parison (standard score difference –0.52, 95% credible inter-
val –0.07 to 1.04) (Table 3).

Adherence: Adherence was not well reported. Dranitsaris 
and Ellis25 reported significantly increased treatment discon-
tinuation for both SLIT and SCIT relative to placebo, with a 
reported relative risk for discontinuation of 1.90–4.88) (Table 
3). Di Bona and colleagues21 also reported increased discon-
tinuation among SLIT-treated patients (6%) relative to 
patients in the control group (2.2%).

Harms
Safety data were inconsistently reported, which made it diffi-
cult to summarize them. Poor reporting of safety outcomes in 
the primary randomized controlled trials was noted in some 
reviews.6,29 For SCIT, local reactions included swelling, itch-
ing and erythema. One review reported the relative risk of 
local reactions among SCIT-treated patients with asthma to 
be 1.96 (95% CI 0.96 to 3.99) compared to placebo.18 Among 
patients with asthma treated with SCIT, the risk of a systemic 
adverse reaction was reported to be 2.45 (95% CI 1.91 to 
3.13).1 Local reactions among SLIT-treated patients included 
oral pruritus (39% of patients treated with active SLIT), 
throat irritation (33%), mild erythema (11%), oral paraesthe-
sia (10%) and mouth edema (9%).29

Anaphylaxis
Allergic asthma: Abramson and colleagues1 estimated the inci-
dence of near-fatal reactions to be 1 per 1 million injections, 
with an increased relative risk of a systemic reaction (includ-
ing anaphylaxis, asthma, rhinitis or urticaria) in the SCIT 
group (relative risk 2.45, 95% CI 1.91 to 3.13) (Table 4). 
Calderón and colleagues6 reported the occurrence of serious 
adverse events, most of which occurred during rush updosing 
(an accelerated injection schedule) of SCIT.

Calderón and colleagues6 reported that 1 patient in the 
placebo group experienced severe exacerbation of asthma, and 
Tao and colleagues19 reported that 3 patients in the SLIT 
group of 1 trial experienced severe asthma.

Allergic rhinitis: Anaphylaxis or epinephrine use was 
reported in the SCIT group of 5 reviews6,27,29,30,34 (Table 4). 
One review reported the occurrence of anaphylaxis in a par-
ticipant receiving placebo.29 Two reviews reported the occur-
rence of anaphylaxis among patients taking SLIT.22,28,29 Mead-
ows and colleagues29 reported anaphylaxis in 2 trials, with 4 of 
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427 patients in the SLIT group experiencing anaphylaxis; 
there were no similar events in the placebo group (n = 282). 
Manzotti and colleagues28 reported that anaphylactic reactions 
had occurred in some patients given a maintenance dose of 
Grazax as their first dose; however, the number of patients 
affected was not reported. Di Bona and colleagues21 noted 
that no anaphylactic reactions occurred in the SLIT or pla-
cebo groups; however, 9 events that required epinephrine use 
were reported in the SLIT group, compared to 3 in the pla-
cebo group. One review reported epinephrine use in 1 patient 
in each of the placebo and SLIT groups.22

Death
Allergic asthma: No deaths were reported among patients 
treated with SCIT or SLIT; however, death was not included 
as an outcome in most reviews. Abramson and colleagues1 
reported an estimated incidence of fatal reactions of 1 per 
2.5 million SCIT injections.

Allergic rhinitis: No deaths were reported among SCIT-
treated patients. One review reported that reactions were rare 
but were associated with major morbidity/mortality when 
they occurred.30

No deaths were reported in 2 of 3 reviews that assessed 
SLIT.27,34 One review reported that 3 deaths occurred in 3 tri-
als, all in the SLIT group;22 however, none were considered 
by the manufacturer to be related to treatment.

Subgroups

Adults
Benefits: One review assessed symptom and medication scores 
among adults with allergic asthma treated with SLIT and 
reported a significant improvement in symptom scores among 
participants taking SLIT compared to placebo, with no signif-
icant differences in medication scores19 (Appendix 4, available 
at www.cmajopen.ca/content/5/2/E373/suppl/DC1). No 

Comparison Author Allergen Efficacy 

Allergic asthma 

SCIT v. placebo Lu et al.,18 2015 House dust mite  

Abramson et al.,1 2010 House dust mite, pollen, 
animal dander, mould, 
latex

SLIT v. placebo Liao et al.,16 2015 House dust mite  

Tao et al.,19 2014 House dust mite, grass, 
birch pollen 

Allergic rhinitis ± rhinoconjunctivitis 
SCIT v. placebo Dranitsaris et al.,25 2014 Grass pollen  

Meadows et al.,29 2013 Grass, tree or ragweed 
pollen, fungi, Parietaria

SLIT v. placebo Yang et al.,20 2016 Cedar pollen  

Di Bona et al.,21 2015 Grass pollen  

Devillier et al.,24 2014 Grass pollen  

Dranitsaris et al.,25 2014 Grass pollen  

Meadows et al.,29 2013 Grass, tree or ragweed 
pollen, fungi, Parietaria

Radulovic et al.,33 2010 Parietaria, ragweed, tree 
pollen, house dust mite, 
cat

SCIT v. SLIT Meadows et al.,29 2013 Grass, tree or ragweed 
pollen, fungi, Parietaria

Dranitsaris et al.,25 2014 Grass pollen   

Figure 2: Summary of benefits of subcutaneous (SCIT) and sublingual (SLIT) immunotherapy. The five con-
tiguous circles correspond, respectively, to the 5 efficacy outcomes: total combined symptom–medication 
score, symptom score, medication score, disease-specific quality of life and adherence/discontinuation. A 
green circle indicates that immunotherapy is significantly better than placebo, a red circle indicates that 
immunotherapy is significantly worse than placebo, a grey circle indicates that there is no significant differ-
ence between immunotherapy and placebo, and a white circle indicates that the outcome was not available 
for analysis. In cases of immunotherapy versus immunotherapy, significance is reported relative to the first 
agent listed in the heading.
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review reported the efficacy of SCIT among adults with aller-
gic asthma.

Two reviews assessed the efficacy of SLIT among adults with 
allergic rhinitis.29,33 Meadows and colleagues29 reported a signifi-
cant improvement in total combined symptom–medication 
score, symptom score, medication score and disease-specific 
quality of life for SLIT relative to placebo. Radulovic and col-
leagues33 also reported a significant improvement in symptom 
scores in the SLIT group.

One review assessed the efficacy of SCIT among adults 
with allergic rhinitis and reported significantly improved 
symptom and medication scores among participants in the 
SLIT group relative to those in the placebo group29 (Appen-
dix 5, available at www.cmajopen.ca/content/5/2/E373/
suppl/DC1).

Harms: No reviews assessed anaphylaxis or death among 
adults with allergic asthma or allergic rhinitis taking SCIT.

One review reported anaphylaxis in 5 participants receiving 
SLIT; there were no cases of anaphylaxis in the placebo 
group.22 Three deaths were reported among adults with aller-
gic rhinitis taking SLIT.22

Children
Benefits: No reviews assessed the efficacy of SCIT in children 
with allergic asthma or allergic rhinitis. The efficacy of SLIT 
in children with allergic asthma was assessed in 2 reviews16,19 

(Appendix 6, available at www.cmajopen.ca/content/5/2/

E373/suppl/DC1). Tao and colleagues19 and Liao and col-
leagues16 both reported significant improvements in symptom 
scores among children taking SLIT compared to placebo. 
Tao and colleagues19 reported a significant improvement in 
medication score among children receiving SLIT compared 
to placebo, whereas Liao and colleagues16 reported no signifi-
cant differences for this comparison.

Two reviews reported significant improvements in symp-
tom scores among children with allergic rhinitis taking SLIT 
compared to placebo; there were no significant between-
group differences in medication score.29,33 Total combined 
symptom–medication score, disease-specific quality of life and 
treatment discontinuation were not assessed in children.

Harms: Anaphylaxis and death were not assessed among 
children with allergic asthma.

Among children with allergenic rhinitis, 3 reviews reported 
anaphylaxis or epinephrine use in the SLIT group22,29,32 
(Appendix 7, available at www.cmajopen.ca/content/5/2/
E373/suppl/DC1). It is difficult to judge overlap between 
these reviews because of the use of confidential manufactur-
er’s reports in 1 review.22 Most participants who required epi-
nephrine were in the SLIT group. One study reported the 
occurrence of anaphylaxis in a child who received SCIT.27

No deaths were reported in either review that assessed 
deaths among children with allergic rhinitis treated with 
SLIT.22,27 One review assessed deaths among children with 
allergic rhinitis receiving SCIT: no deaths were reported.27

Table 2: Benefits of subcutaneous and sublingual immunotherapy among participants with allergic asthma

Author Population Included allergens Comparison

Unadjusted standard mean 
difference (95% CI); I2; k

AMSTAR 
score*

Search 
dateSymptom score

Medication 
score

Liao et al.,16 
2015

Children with 
AA

House dust mite SLIT v. placebo –1.02 
(–2.07 to –0.33); 

92%; 8

–0.52 
(–1.75 to 0.71); 

85%; 3

7 February 
2014

Normansell 
et al.,17 2015

AA ± AR House dust mite, 
grass, pollen, birch 
pollen, cockroach, 
cat, Alternaria, 
Parietaria, 
Artemisia, olive 
pollen

SLIT v. placebo – – 11 March 
2015

Lu et al.,18 
2015

AA House dust mite SCIT v. placebo –0.94 
(–1.58 to –0.29); 

92%; 13

– 7 February 
2013

Tao et al.,19 
2014

AA ± AR  
and/or 
conjunctivitis

House dust mite, 
grass, birch pollen

SLIT v. placebo –0.74 
(–1.26 to –0.22); 

91%; NR

–0.78 
(–1.45 to –0.11); 

93%; NR

6 March 
2012

Abramson et 
al.,1 2010

AA House dust mite, 
pollen, dander, 
mould, latex

SCIT v. placebo –0.59 
(–0.83 to –0.35); 

73%; 34

– 7 August 
2005

Note: AA = allergic asthma, AR = allergic rhinitis, AMSTAR = Assessing the Methodological Quality of Systematic Reviews, k = number of included studies, NR = not 
reported, SCIT = subcutaneous immunotherapy, SLIT = sublingual immunotherapy.
*Maximum 11.

http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
http://www.cmajopen.ca/content/5/2/E373/suppl/DC1
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Interpretation

As part of a drug class review, we performed a rapid overview of 
systematic reviews to assess the benefits and harms of allergen-
specific immunotherapy in patients with allergic asthma or rhi-
nitis. In general, SCIT and SLIT were more effective than pla-

cebo at reducing symptom scores, medication scores and total 
combined symptom–medication scores. SCIT may be more 
effective than SLIT at improving medication and symptom 
scores; however, this finding was based on limited evidence. 
Anaphylaxis and death were not consistently assessed, especially 
among children, but events were infrequent.

Table 3: Benefits of subcutaneous and sublingual immunotherapy among participants with allergic rhinitis

Comparison; 
author Population Allergen

Unadjusted standard mean difference (95% CI*); I2; k

AMSTAR 
score‡

Search 
date

Total combined 
symptom–

medication score Symptom score Medication score
Disease-specific 

quality of life
Treatment 

discontinuation†

SLIT v. placebo

Yang et al.,20 
2016

AR Cedar pollen –0.94 
(–1.75 to –0.14); 

93%; 4

– – – – 6 April 2016

Di Bona et 
al.,21 2015

ARC Grass pollen – –0.28 
(–0.37 to –0.19); 

54%; 13

–0.24 
(–0.31 to –0.17); 

22%; 12

– SLIT: 6%, 
placebo: 2.2%

9 April 2014

Devillier et 
al.,24 2014

ARC Grass, tree or 
ragweed pollen

Hedges g –0.31 
(–0.39 to –0.22); 

NR; 11

– – – – 5 2013§

Dranitsaris 
et al.,25 2014 
(Oralair)

AR Grass pollen – – – – RR 4.88  
(2.41 to 9.79);  

6 trial arms

3 December 
2012

Dranitsaris 
et al.,25 2014 
(Grazax)

AR Grass pollen – – – – RR 1.90  
(1.21 to 3.00);  
8 trial arms

3 December 
2012

Meadows et 
al.,29 2013

AR ± AA Grass, tree or 
ragweed 
pollen, 
Alternaria, 
Parietaria

–0.40 
(–0.55 to –0.25); 

39%; 6

–0.33 
(–0.42 to –0.25); 

42%; 42

–0.27 
(–0.37 to –0.17); 

49%; 35

–0.37 
(–0.52 to –0.22); 

59%; 7

– 10 April 2011

Radulovic et 
al.,33 2010

AR Parietaria, tree 
or ragweed 
pollen, house 
dust mite, cat

– –0.49 
(–0.64 to –0.34); 

81%; 49

–0.32 
(–0.43 to –0.21); 

50%; 38

– – 10 August 
2009

SCIT v. placebo

Dranitsaris 
et al.,25 
2014¶

AR Grass pollen – –0.30 
(–0.39 to –0.20); 

7 trial arms

– – RR 3.16  
(1.40 to 7.10);  
7 trial arms

3 December 
2012

Meadows et 
al.,29 2013

AR ± AA Grass, tree or 
ragweed 
pollen, 
Alternaria, 
Parietaria

–0.48 
(–0.67 to –0.29); 

22%; 8

–0.65 
(–0.85 to –0.45); 

57%; 17

–0.55 
(–0.75 to –0.34); 

57%; 16

MD –0.74 
(–0.92 to –0.56); 

0%; 8

– 10 April 2011

SCIT v. SLIT¶

Dranitsaris 
et al.,25 2014

AR Grass pollen – –0.21 
(–0.36 to –0.07); 

7 trial arms; 
favours SLIT

— — — 3 December 
2012

Meadows et 
al.,29 2013

AR ± AA Grass, tree or 
ragweed 
pollen, 
Alternaria, 
Parietaria

– SSD 0.35 
(0.13 to 0.59), 
favours SCIT; 
SCIT: 17 trials, 
SLIT: 42 trials

SSD 0.27 
(0.03 to 0.53), 
favours SCIT; 
SCIT: 16 trials, 
SLIT: 35 trials

SSD –0.52 
(–0.07 to 1.04); 
SCIT: 8 trials, 
SLIT: 4 trials

– 10 April 2011

Note: AA = allergic asthma, AR = allergic rhinitis, ARC = allergic rhinoconjunctivitis, MD = mean difference, NR = not reported, k = number of included randomized controlled 
trials, RC = rhinoconjunctivitis, RR = relative risk, SCIT = subcutaneous immunotherapy, SLIT = sublingual immunotherapy, SSD = standardized score difference.
*95% credible interval for indirect treatment comparisons (SCIT v. SLIT).
†Treatment discontinuation, not discontinuation owing to adverse events.
‡Maximum 11.
§Month not reported.
¶Indirect treatment comparisons.
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Table 4 (part 1 of 2): Anaphylaxis and death reported among participants*

Condition; 
author Intervention Anaphylaxis Death

Allergic asthma

Normansell 
et al.,17 2015

SLIT v. placebo NR “None of the included studies 
reported any deaths.”

Calderón et 
al.,6 2013

SCIT v. placebo “Several serious TEAEs (some of which required epinephrine) 
were reported. Pichler et al.(56) mentioned use but did not state 
whether this concerned an active treatment or placebo group 
participant. The 4 incidents reported by Bousquet et al.(25) (3 of 
which required epinephrine) all concerned the active treatment 
group during the rush updosing phase”

NR

Lu et al.,18 
2015

SCIT v. placebo NR NR

Abramson et 
al.,1 2010

SCIT v. placebo “Systemic adverse reactions were reported by 32 studies. 
Systemic reactions were defined as any of anaphylaxis, asthma, 
rhinitis or urticaria, or any combination of these. The pooled 
relative risk was 2.45 (95% CI 1.91 to 3.13) in the 26 reporting 
reactions per patient and this was relatively homogeneous (I2 = 
27%).” 
Incidence of near-fatal reactions estimated to be 1 per 1 million 
reactions

Incidence of fatal reactions 
estimated to be 1 per 
2.5 million

Liao et al.,16 
2015

SLIT v. placebo NR NR

Calderón et 
al.,6 2013

SLIT v. placebo “The only serious adverse event (AE) reported was a severe 
exacerbation of asthma in 1 patient in the placebo group in the 
study by Pham-Thi et al.(55)”

“The only serious adverse 
event (AE) reported was a 
severe exacerbation of 
asthma in 1 patient in the 
placebo group in the study by 
Pham-Thi et al.(55)”

Tao et al.,19 
2014

SLIT v. placebo “The main adverse reactions in our analysis were mild local 
reactions, such as mouth and/or throat itchiness, redness and 
swelling. The risk of adverse effects found in our meta-analysis 
was RR 2.23 (95% CI 1.17 to 4.24; p = 0.01) (Fig. 9). However, Tari 
et al. reported that severe asthma occurred in three patients 
attributing to the side effects of SLIT. (22)”

NR

Allergic rhinitis

Calderón et 
al.,34 2010

SCIT v. placebo “All studies reported a higher proportion of adverse events (AEs) in 
SIT groups than in placebo groups. Systemic AEs requiring 
administration of subcutaneous adrenaline were observed. (17, 
21)” Both were in SCIT group.

NR

Calderón et 
al.,6 2013

SCIT v. placebo “The 2 earliest publications (23, 36) each featured 1 anaphylactic 
reaction caused by SCIT. More recent trials did not observe 
anaphylactic reactions.”

NR

Meadows et 
al.,29 2013

SCIT v. placebo “Post-injection anaphylaxis was reported in only one small trial 
(159) (total n = 76) but was considerably more frequent following 
active treatment, occurring in approximately 10 of 39 patients 
(compared with 1 of 37 receiving placebo); 8 of the 10 patients 
were treated with adrenaline.”

NR

Lin et al.,27 
2013

SCIT v. placebo “Thirteen anaphylactic reactions were reported in four trials.” None 
reported in control group.

“No deaths were reported.”

Purkey et 
al.,30 2013

SCIT v. placebo “1 episode of anaphylaxis consisting of asthma and pruritus of the 
ear canal and oropharynx that required administration of 
epinephrine and oral corticosteroids.” 
“In the patient who experienced anaphylaxis, symptoms developed 
1 minute after administration of the 61st dose of treatment. 
Administration of subcutaneous epinephrine, intravenous 
methylprednisone, and nebulized salbutamol resulted in rapid 
resolution of symptoms. SCIT was discontinued in this patient.”

“Local and systemic reactions 
(rare but with significant 
morbidity/mortality if they 
occur).”
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In Canada, 3 SLIT products are commercially available 
(Oralair, Ragwitek and Grastek), whereas SCIT is typically 
compounded for patients based on their specific allergies (with 
the exception of Pollinex-R). Currently, Oralair and Ragwitek 
are available as limited use on the Ontario Drug Benefit for-

mulary, and SCIT is available via the Ontario Drug Benefit 
Allergy Products program. Our overview was performed to 
provide decision-makers with information with which to 
update these listing criteria. As a result of this review, along 
with an environmental scan, a pharmacoepidemiologic study, a 

Table 4 (part 2 of 2): Anaphylaxis and death reported among participants*

Condition; 
author Intervention Anaphylaxis Death

Yang et al.,20 
2016

SLIT v. placebo NR NR

Di Bona et 
al.,21 2015

SLIT v. placebo No anaphylactic reactions reported in either SLIT or placebo 
groups. Nine events requiring epinephrine administration were 
reported in the SLIT group compared with 3 in the placebo group.

NR

Devillier et 
al.,24 2014

SLIT v. placebo NR NR

CADTH,22 

2014
SLIT v. placebo “In studies P05238, P05239, and P08067, it was mentioned that 

no participants experienced anaphylactic shock, and in studies 
GT-02, GT-07, GT-08, GT-12, and GT-14, there was no specific 
mention of anaphylactic shock. No incidence of anaphylaxis was 
reported in GT-02, GT-07, GT-08, and GT-12. In study P05238, one 
participant in the PPAE group received epinephrine due to an 
adverse event that occurred following the first administration of the 
study drug, and one placebo-treated patient used epinephrine in 
response to an anxiety attack, which the manufacturer stated was 
not an indicated (or medically appropriate) use for this medication.”

“There were no deaths 
reported in studies GT-07, 
GT-02, GT-14, GT-12, and 
P05239. In studies GT-08, 
P05238, and P08067, one 
death was reported in each 
study … none were 
considered by the 
manufacturer to be treatment 
related.”

Calderón et 
al.,6 2013

SLIT v. placebo “Bahceciler et al.(22) did not observe any AEs of note with a 
maintenance dose of 8 mg of ‘Der p’ allergens in children and 
adolescents. In contrast, de Bot et al.(31) studied a maintenance 
dose of 2 mg of Der p 1 allergen and reported that 96% of both 
active and placebo group patients experienced TEAEs (including a 
high proportion of nonlocal AEs). Nevertheless, no 
immunotherapy-dependent serious AEs were reported in any of 
the active groups.”

NR

Lin et al.,27 
2013

SLIT v. placebo “No life-threatening reactions, anaphylaxis, or deaths were 
reported in these trials.”

“No life-threatening reactions, 
anaphylaxis, or deaths were 
reported in these trials.”

Meadows et 
al.,29 2013

SLIT v. placebo “Anaphylaxis was reported in two trials (192, 195) and occurred in 
4 of 427 patients receiving active treatment and in none of 282 
patients receiving placebo.”

NR

Manzotti et 
al.,28 2013

SLIT 
(Grazax or 
Oralair) 
v. placebo

“However, it seems not advisable to use Grazax, that starts 
directly with the maintenance dose, in subjects with an history of 
systemic reactions to SCIT, because anaphylactic reactions at the 
first dose were reported in such subjects. (21)”

NR

Radulovic et 
al.,33 2010

SLIT v. placebo “None of the studies reported anaphylaxis.” NR

Calderón et 
al.,34 2010

SLIT drops v. 
placebo

“No life-threatening AEs or fatalities were described.” “No life-threatening AEs or 
fatalities were described.”

Calderón et 
al.,34 2010

SLIT tablets v. 
placebo

“All seven studies reported on safety in detail; the principal AEs 
were mild, local and transient and none required adrenaline 
administration. Treatment-related SAEs were not observed.”

“All seven studies reported on 
safety in detail; the principal 
AEs were mild, local and 
transient and none required 
adrenaline administration. 
Treatment-related SAEs were 
not observed.”

Note: AE = adverse event, CADTH = Canadian Agency for Drugs and Technologies in Health, CI = confidence interval, NR = not reported, RR = relative risk, SAE = 
systemic adverse event, SCIT = subcutaneous immunotherapy, SLIT = sublingual immunotherapy, TEAE = treatment-emergent adverse event.
*May include both children and adults.
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qualitative study and a pharmacoeconomic review, a series of 
recommendations were put forth to the Ontario Public Drug 
Programs to modernize the formulary listings (http://odprn.
ca/wp-content/uploads/2015/10/Allergen-Immunotherapy_
Consolidated-Report_Oct-2-2015_FINAL.pdf).

An earlier overview that focused on the period 2003–2008 
showed that allergen-specific immunotherapy was effective 
and safe for seasonal allergies.35 Our review is in agreement 
with this finding and adds more recent evidence supporting 
the efficacy and safety of allergen immunotherapy in patients 
with allergic rhinitis or asthma. The most recent Canadian 
guidelines recommend allergen immunotherapy for the treat-
ment of allergic rhinitis or asthma caused by allergens for 
which clinical efficacy and safety have been shown.36

Recent German guidelines caution that, despite the well-
documented efficacy of allergen immunotherapy, high hetero-
geneity between trials renders generic recommendations diffi-
cult.37 Indeed, we found moderate to high heterogeneity for 
most outcomes, likely because of differences in included pop-
ulations, allergens, and formulations of SCIT or SLIT. We 
found only 2 reviews that compared SCIT and SLIT via indi-
rect treatment comparisons, with contradictory findings. 
These differences were likely due, at least in part, to differ-
ences in scope, dosing regimens and conduct.

Limitations
First, the use of rapid-review methodology is not without its 
limitations because there is a paucity of information detailing 
the impact of the methodological tailoring on the results or 
findings compared with more comprehensive systematic 
reviews.38 As well, the utility of a rapid review may be limited 
if the end-user does not have enough information to assess the 
strengths and weaknesses of the synthesis process and/or the 
results.39 We performed a date- and language-limited review; 
however, we used the methodology guidelines of the Joanna 
Brigg Institute for the conduct of umbrella reviews7 to main-
tain rigorous standards for our review. Although we compre-
hensively searched within our defined timeframe, some rele-
vant systematic reviews may not have been located or 
included. Given that systematic reviews may be out of date 
after a median of 5.5 years,40 we believe the impact to our 
results is likely minimal. As well, although we did not apply 
language restrictions during our literature search, we were 
unable to obtain translated versions of 11 publications during 
the review period. Thus, our findings are representative of the 
research published in English from 2010 to 2016.

Second, several of the included systematic reviews scored 
poorly on the AMSTAR checklist, which made it difficult to 
judge quality. Poor reporting also limited our capacity to assess 
the degree of overlap across the included systematic reviews. 
Third, of the included reviews, only 2 compared SLIT to 
SCIT. As such, we can comment primarily on the efficacy of 
SCIT or SLIT compared with placebo. Fourth, although we 
aimed to assess medication adherence, none of the included sys-
tematic reviews assessed adherence among patients with allergic 
asthma. Among patients with allergic rhinitis, 2 reviews 
reported that patients were more likely to discontinue SLIT or 

SCIT compared to placebo.21,25 No data were available com-
paring discontinuation rates between SLIT and SCIT. Future 
reviews should consider using indirect treatment comparisons 
to provide information to decision-makers, clinicians and 
patients about the relative benefits and harms of each product.

Conclusion
This review provided decision-makers with a summary of the 
benefits and harms of allergen immunotherapy in patients 
with allergic asthma or allergic rhinitis as part of a formulary 
modernization project. The findings of our review suggest 
that both SCIT and SLIT are effective compared with pla-
cebo, but further work may be required to establish their 
comparative efficacy.
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