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Abstract

Background: Treatment options for seasonal and perennial allergic rhinitis (SAR/PAR) include pharmacotherapies and allergy
immunotherapy. These meta-analyses evaluated the efficacy of pharmacotherapies and sublingual immunotherapy tablets (SLIT-
tablets) versus placebo on nasal symptoms associated with SAR and PAR.

Methods: Randomized, double-blind, placebo-controlled trials were identified from systematic PubMED/EMBASE searches
through 7/18/2019 (PROSPERO protocol CRD42018105632). The primary outcome was mean numerical difference in total nasal
symptom score (TNSS; 0-12) between active treatment and placebo at the end of the assessment period. Random-effects meta-
analyses estimated the mean difference for each medication group weighted by the inverse of the trial variance. Publication bias
assessments and sensitivity analyses were conducted.

Results: Rescue symptom-relieving pharmacotherapy was prohibited in most pharmacotherapy trials but was allowed in all
SLIT-tablet trials. For adult/adolescent SAR, the mean numerical difference (95% Cl) in TNSS versus placebo was: intranasal
corticosteroids (INCS)=1.38 (1.18, 1.58; 39 trials); combination intranasal antihistamine/INCS=1.34 (1.15, 1.54; 4 trials); intranasal
antihistamines=0.72 (0.56, 0.89; 13 trials); oral antihistamine=0.62 (0.35, 0.90; 18 trials); SLIT-tablets=0.57 (0.41, 0.73; 4 trials); and
montelukast=0.48 (0.36, 0.60; 10 trials). For adult/adolescent PAR, mean difference in TNSS versus placebo (95% Cl) was: INCS=0.82
(0.66, 0.97; 14 trials); SLIT-tablets=0.65 (0.42, 0.88; 3 trials); and oral antihistamine=0.27 (0.11, 0.42; 3 trials). The number of eligible
trials limited meta-analyses for pediatric SAR/PAR.

Conclusions: All treatments significantly improved nasal symptoms versus placebo. SLIT-tablets provided improvement in TNSS
despite access to rescue symptom-relieving pharmacotherapy. Extensive trial heterogeneity and strong indications of publication

bias preclude the comparison of treatment effects among treatment classes.
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Introduction are primarily pharmacotherapy (including, second-generation
Allergic rhinitis (AR) has a substantial impact on patients’health-  oral or intranasal antihistamines, decongestants, intranasal
related quality of life 2. The nasal symptoms (congestion, corticosteroids [INCS], leukotriene receptor antagonists [LTRA])
sneezing, itching, rhinorrhea) of AR have been shown to be and allergy immunotherapy (AIT) &7. AIT is available in various
associated with substantial morbidity including sleep impair- formulations, of which sublingual immunotherapy (SLIT)-tablets

ment and reduction in work and school productivity ®%. Current  are the most rigorously studied.
treatment options for seasonal AR (SAR) and perennial AR (PAR) A small number of the pharmacotherapy trials have included



active comparators from other treatment classes, but because
there are many pharmacotherapy options for AR, there are little
direct head-to-head data comparing efficacy among all the
various treatment classes. Furthermore, there have been no
head-to-head trials designed to directly compare the efficacy

of pharmacotherapy and SLIT-tablets, partially due to the

need for long-term SLIT-tablet trials to allow rescue symptom-
relieving pharmacotherapy use in both placebo and active
treatment groups. Thus, comparisons between the effects of all
the treatment classes can only be done indirectly. Two previous
meta-analyses compared the treatment effects of SLIT-tablets,
oral antihistamines, INCS, and LTRA but were limited in that one
analysis only included single products from varying pharmaco-
logical classes and the other analysis only included patients with
SAR &9 Furthermore, neither meta-analyses reported results for
children with AR.

The objective of these meta-analyses was to systematically eva-
luate the efficacy of pharmacotherapy and SLIT-tablets versus
placebo on nasal symptoms associated with adult/adolescent
and pediatric SAR and PAR.

Materials and methods

The protocol for these meta-analyses was registered and can be
accessed in PROSPERO (CRD42018105632). These meta-analyses
were conducted in accordance with Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines

(10)

Trial eligibility criteria

Randomized, double-blind, placebo-controlled trials that evalu-
ated the efficacy of pharmacotherapies and SLIT-tablets for SAR
or PAR in adults/adolescents and/or children were included in
these analyses. Nasal provocation, environmental exposure unit,
and cross-over trials were excluded. Additional trial eligibility
criteria were the evaluation of US Food and Drug Administra-
tion (FDA)-approved doses (Supplemental Table E1), minimum
pharmacotherapy assessment period of 2 weeks for SAR, and
minimum pharmacotherapy assessment period of 4 weeks for
PAR. There was no limit on assessment periods for the SLIT-
tablet trials since AIT requires several weeks of treatment before
an effect is observed and trials last months, rather than weeks.
A reported efficacy variable of total nasal symptom score (TNSS)
defined as the sum or average of scores for sneezing, rhinorrhea
(or nasal discharge), congestion (or blocked nose), and nasal
itching, or any combination of these symptoms scored on any
scale was required for eligibility. The TNSS had to be reported

in tables, figures, or text in such a way that actual average daily
sum score at the end of the primary assessment period could be
directly used or calculated (ie, trials solely reporting graphical
results that would require estimating of scores were excluded).
Pharmacotherapies included in the analyses were those appro-
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ved by the US FDA for the treatment of AR and which, in the opi-
nion of the authors, are commonly currently used and well-stu-
died. The specific pharmacotherapies that were included were
second-generation oral antihistamines (cetirizine, desloratadine,
fexofenadine, levocetirizine, loratadine), intranasal antihistami-
nes (azelastine, olopatadine), oral leukotriene receptor antago-
nists (montelukast), INCS (aqueous or aerosol beclomethasone
dipropionate, budesonide, ciclesonide, fluticasone propionate,
fluticasone furoate, mometasone furoate, triamcinolone acetoni-
de), combination intranasal antihistamines/INCS (azelastine/flu-
ticasone), and combination oral antihistamines/decongestants
(cetirizine/pseudoephedrine, desloratadine/pseudoephedrine,
fexofenadine/pseudoephedrine, loratadine/pseudoephedrine).
Trials evaluating only first-generation antihistamines were
excluded because of limited availability of published randomi-
zed, double-blind placebo-controlled trials and because they are
no longer recommended as first-line therapy due to their side
effect profile. SLIT-tablet trials were limited to those evaluating
products approved by the FDA for the treatment of AR, which at
the writing of this analysis limits the products to those for grass
(Grastek®, Oralair®), ragweed (Ragwitek®), and house dust mite
(Odactra™) allergies.

Systematic searches and data collection process
PubMED/MEDLINE and EMBASE databases were searched for
relevant trials. Searches were limited up to July 18,2019 and
English-only publications. EMBASE searches were limited to

May 18, 2016 through May 18, 2018. The search strings used are
defined in the Supplemental Material.

Records identified during the database searches were initially
reviewed in duplicate by EPS and an independent reviewer

for inclusion based on the specified criteria using the title and
abstract. In the case of discrepancies, a third reviewer provided
resolution. Full texts of the initially identified potential articles
were then reviewed by EPS and an independent reviewer for
determination of final trial inclusion and data extraction.

Data from identified trials that met all the inclusion criteria were
entered into an Excel spreadsheet by EPS. HSF conducted quality
checks of the data extraction. The primary data elements extrac-
ted from the articles and used as inputs in the meta-analyses
were the placebo and active treatment(s) TNSS at the end of

the primary assessment period, along with the corresponding
sample sizes and other trial information. TNSS could have been
scored on any scale and include any number of symptoms. In ca-
ses where symptom scores were reported as instantaneous and
reflective, or as 12 hour and 24 hours, whichever measurement
was defined in the trial as the primary endpoint was the mea-
surement captured. Where multiple time points were assessed,
the time point defined for the primary endpoint was captured.
In situations where multiple doses were evaluated, the dose that
was FDA-approved and which showed the greatest efficacy was
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Figure 1. Trial selection for A) pharmacotherapies and B) sublingual
immunotherapy (SLIT)-tablets. ¥12 trials evaluated more than one
medication included in the analysis. RDBPC, randomised, double-blind

placebo-controlled.

the dose used for the meta-analyses.

Risk of bias and heterogeneity assessment

Potential biases in the individual studies were assessed by the
Cochrane Risk of Bias tool by EPS ", Modifications and definiti-
ons for subjective assessment of the bias domains (ie, attrition
bias, etc.) were followed as described by Liu et al. 2. Bias in each
category was assigned as “low”, “probably no”, or “probably yes".
Publication biases across trials for each treatment class were
assessed visually by funnel plots and statistically by Egger’s
test. Heterogeneity among the pooled trials was assessed by I>
and the Cochran’s Q-test. Additional details for assessment of
publication bias and heterogeneity are described in the Sup-
plemental Material.

Data synthesis

Trials were categorized into assessment of therapy for adult/
adolescent SAR, adult/adolescent PAR, pediatric SAR, and pedi-
atric PAR groups. Adult/adolescent trials were defined as those
that included subjects aged 12 years and older. In the few trials
that included both children and adults, the results were analy-
zed in the adult/adolescent group. The main outcome evaluated
in each meta-analysis was the mean numerical difference in
average daily sum TNSS between placebo and active treatment
at the end of the primary assessment period. Particularly in the
pharmacotherapy trials, TNSS was often reported as change
from baseline, in which case the final score at the end of the
assessment period was calculated using baseline data. All TNSS
data were converted to reflect the average daily sum on a scale
of 0 to 12. When trials reported TNSS scores that could not be

converted to the 0 to 12 scale, there was an attempt to obtain
usable data from the corresponding authors. If usable data were
not obtained, the trial was excluded. When standard deviations
were not reported, a hierarchy of methods for imputation was
used in line with published best practices (see Supplemental
Material).

Meta-analyses were conducted using fixed effects and random
effects modeling. The overall effect size and corresponding 95%
Cl for each of the pharmacotherapy classes and SLIT-tablets in
the adult/adolescent SAR, adult/adolescent PAR, pediatric SAR,
and pediatric PAR categories were calculated. Heterogeneity
tests indicated significant heterogeneity among the trials within
the treatment classes. Thus, only the results of the random
effects modeling are reported. Random-effects meta-analyses
estimated the mean difference for each medication group
weighted by the inverse of the trial variance. Cook’s test was
conducted to identify trials that heavily influenced the analysis
results. Sensitivity analyses removing the heavy-influencing
trials did not notably alter the effect sizes. Meta-analyses were
performed using R Studio Version 1.0.136 and the Metafor pac-
kage version 1.9-7.

AIT trials allow the use of rescue symptom-relieving pharma-
cotherapy in both active and placebo groups, which leads to
lower symptoms scores in placebo than would be expected with
a true placebo. To address this issue, reporting the impact on
symptoms (with or without medication scores) as the percen-
tage improvement relative to placebo is advocated by profes-
sional allergy societies and AIT experts 3%, In an effort to put
the results into a context that more closely matches typical
SLIT-tablet trial reporting, the percentage relative improvement
versus placebo was calculated for each treatment class by
dividing the meta-analytic weighted treatment difference by the
placebo TNSS ([active treatment-placebo]/placebo) x 100%).

Results

From the pharmacotherapy searches, 774 records were screened
and 461 records were excluded before full-text review. Of the
313 full-texts reviewed, 88 records were ultimately used for data
extraction (Figure 1A). For the SLIT-tablet searches, 593 records
were screened and 555 records were excluded before full-text
review. Of the 38 full-texts reviewed, 9 records were used for
data extraction (Figure 1B). The primary reason for record exclu-
sion in all therapy classes was insufficient reporting of usable
TNSS data. The greatest number of eligible trials were in the
INCS medication class (Table 1). Characteristics of the trials used
in the meta-analysis are shown in Supplemental Tables E2- E5.

Treatment effects for adult/adolescent SAR

All treatment classes demonstrated a significant improvement
in nasal symptoms associated with adult/adolescent SAR vs pla-
cebo (Table 1). Forest plots for each medication class show that
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Table 1. Treatment effects of pharmacotherapies and allergy immunotherapies for adult/adolescent SAR, adult/adolescent PAR, pediatric SAR, and

pediatric PAR.

Adult/adolescent SAR

Oral
antihistamine

Intranasal
antihistamine

Montelukast

Combo
antihistamine/
decongestant

Combo intra-
nasal antihista-
mine/INCS

SLIT-tablets

Number of trials 39
Number of subjects 10,456
Active TNSS EOT, mean 5.20
Placebo TNSS EOT, mean 6.58
Mean numerical EOT 1.38
difference (95% Cl) (1.18, 1.58)
Improvement vs 26.5%

placebo, % (range)

Adult/adolescent PAR

(5.8%, 66.7%

18
6774
6.10
6.73

0.62
(0.35,0.90)

10.2%
(-5.4%, 31.9%)

Oral
antihistamine

13
5034
7.01
7.73

0.72
(0.56,0.89)

9.3%
(4.5%, 19.3%)

Intranasal
antihistamine

10
5091
6.76
7.24

0.48
(0.36, 0.60)

6.6%
(3.1%, 25.4%)

Montelukast

1
274
4.16
552

136
(0.69, 2.03)

24.6%

Combo
antihistamine

/decongestant

4
2009
6.66
8.00

134
(1.15,1.54)

16.8%
(15.2%, 20.0%)

Combo intra-
nasal
antihistamine
/INCS

4
2965
1.95
2.52

0.57
(0.41,0.73)

22.7%
(14.8%, 26.1%)

SLIT-tablets

Number of trials 14
Number of subjects 5073
Active TNSS EQOT, mean 5.24
Placebo TNSS EOT, mean 6.06
Mean numerical EOT 0.82
difference (95% Cl) (0.66, 0.97)
Improvement vs 13.5%
placebo, % (range) (8.9%, 35.9%)

Ped SAR

Number of trials 5
Number of subjects 1157
Active TNSS EOT, mean 5.83
Placebo TNSS EOT, mean 6.55
Mean numerical EOT 0.72
difference (95% Cl) (0.44, 1.00)
Improvement vs pla- 11.0%

cebo, % (range)
Ped PAR

Number of trials 5
Number of subjects 1967
Active TNSS EOT, mean 4.88
Placebo TNSS EOT, mean 5.50
Mean numerical EOT 0.62
difference (95% Cl) (0.41,0.83)
Improvement vs 11.2%
placebo, % (range) (7.3%, 25.0%)

(8.9%, 18.5%)

3
2049
5.82
6.08

0.27
(0.11,0.42)

4.4%
(1.9%, 6.5%)

Oral
antihistamine

Oral
antihistamine

Intranasal
antihistamine

1
944
6.70
7.20

0.50
(0.22,0.78)

6.9%

Intranasal
antihistamine

1
1992
6.68
7.00

0.32
(0.14, 0.50)

4.6%

Montelukast

1
57
4.32
5.88

1.56
(0.12,3.00)

26.5%

Montelukast

Combo
antihistamine

/ decongest-
ant

Combo
antihistamine

/decongestant

Combo intra-
nasal
antihistamine
/INCS

1
304
7.35
7.55

0.20
(-0.28, 0.68)

2.6%

Combo intra-
nasal
antihistamine
/INCS

3
2771
3.27
3.92

0.65
(0.42,0.88)

16.6%
(15.5%, 18.5%)

SLIT-tablets

2
519
230
2.84

0.53
(0.19,0.87)

19.8%
(16.4%, 23.1%)

SLIT-tablets

EOT, end of treatment; INCS, intranasal corticosteroids; PAR, perennial allergic rhinitis; SAR, seasonal allergic rhinitis; SLIT, sublingual immunotherapy;

TNSS, total nasal symptom score.
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Figure 2. Proportion of all eligible trials (adult/adolescent and pediatric) addressing seasonal and perennial allergic rhinitis with trial designs permit-

ting the use of symptome-relieving medication. Allowed use of symptom-relieving medication was undocumented in 19 of the pharmacotherapy

trials.

most individual trials demonstrated a significant improvement
in TNSS with active treatment versus placebo (see Supplemental
Figures E1A-F) 579, The mean difference in TNSS versus placebo
(95% Cl) in the analyzed medication classes was: INCS=1.38
(1.18, 1.58); combination intranasal antihistamine/INCS=1.34
(1.15, 1.54); intranasal antihistamines=0.72 (0.56, 0.89); oral
antihistamines=0.62 (0.35, 0.90); SLIT-tablets=0.57 (0.41, 0.73);
and montelukast=0.48 (0.36, 0.60). Although excluded from the
meta-analysis, in the one eligible trial for combination oral anti-
histamine/decongestant, the mean difference (95% Cl) in TNSS
versus placebo was 1.36 (0.69, 2.03) €9,

Rescue symptom-relieving pharmacotherapy use was allowed in
active and placebo groups in 8 of the 72 pharmacotherapy trials
for adult SAR that reported this information (undocumented in
13 pharmacotherapy trials) and all of the SLIT-tablet trials (Sup-
plemental Tables E2 and E4).

Treatment effects for adult/adolescent PAR

All treatment classes demonstrated a significant improvement
in nasal symptoms associated with adult/adolescent PAR vs pla-
cebo (Table 1). The treatment effect of the pharmacotherapies
on nasal symptoms appears to be less for adult/adolescent PAR
compared with SAR (Table 1). Forest plots for each medication
class show that most individual trials demonstrated a significant
improvement in TNSS with active treatment versus placebo

(see Supplemental Figures E2A-C) €193 The mean difference

in TNSS versus placebo (95% Cl) was: INCS=0.82 (0.66, 0.97; 14
trials); SLIT-tablets=0.65 (0.42, 0.88; 3 trials); and oral antihista-
mines=0.27 (0.11, 0.42; 3 trials). Although excluded from the
meta-analysis, in the one eligible trial for montelukast, the mean
difference (95% Cl) in TNSS versus placebo was 0.32 (0.14, 0.50)
109 There were no eligible trials of intranasal antihistamines,
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combination intranasal antihistamines/INCS, or combination
oral antihistamine/decongestant identified for adult/adolescent
PAR.

Rescue symptom-relieving pharmacotherapy use was allowed in
active and placebo groups in 3 of the 14 pharmacotherapy trials
for adult/adolescent PAR that reported this information (undo-
cumented in 4 pharmacotherapy trials) and all of the SLIT-tablet
trials (Supplemental Tables E2 and E4).

Treatment effects for pediatric SAR and PAR

The number of pediatric SAR and PAR trials eligible for meta-
analyses was limited. For pediatric SAR there were 5 INCS trials
and 2 SLIT-tablet trials identified (Table 1) 1%V, Three of the 5
INCS trials had 95% Cl for the mean difference that crossed zero,
indicating the treatment difference was not significant from
placebo (Supplemental Figure E3A). Forest plots for the 2 pedi-
atric SAR SLIT-tablet trials show that both trials demonstrated a
significant improvement in TNSS with active treatment versus
placebo (Supplemental Figure E3B). The overall mean difference
in TNSS versus placebo (95% Cl) for INCS was 0.72 (0.44, 1.00)
and for SLIT-tablets was 0.53 (0.19, 0.87). The mean differences
(95% CI) in TNSS versus placebo in the one eligible trial each for
intranasal antihistamine and combination intranasal antihis-
tamine/INCS for pediatric SAR were 0.50 (0.22, 0.78) and 0.20
(—0.28, 0.68), respectively 213, For the one identified eligible
trial of montelukast for pediatric SAR ¥, the small sample size
(n=57), unusually low placebo effect, and large 95% Cl makes
the TNSS mean difference of 1.56 (95% Cl, 0.12, 3.00) very questi-
onable, especially when compared with the findings in all other
montelukast studies as reported above.

For pediatric PAR, the only eligible trials identified were 5 INCS
trials (Table 1) 1519, Two of these 5 INCS trials had 95% Cl for



the mean difference that crossed zero, indicating the treatment
difference was not significant from placebo (Supplemental
Figure E3C). However, the overall mean difference in TNSS versus
placebo (95% Cl) for INCS was 0.62 (0.41, 0.83).
Symptom-relieving pharmacotherapy use was allowed in active
and placebo groups in 3 of the 7 pharmacotherapy pediatric
SAR trials and 3 of the 4 pediatric PAR trials that reported this
information (undocumented in 1 pharmacotherapy pediatric
SAR trial and 1 pediatric PAR trial) (Supplemental Tables E3 and
E5). Symptom-relieving pharmacotherapy use was allowed in
active and placebo groups in both of the SLIT-tablet pediatric
SAR trials.

Percentage relative improvement versus placebo

Using the percentage relative improvement in TNSS versus pla-
cebo resulted in a different pattern of efficacy ranking than the
pattern observed when comparing mean numerical differences
(Table 1). SLIT-tablets demonstrated a similar percentage impro-
vement to that of INCS. Pharmacotherapies assessed by differen-
ces in percentage improvement again appear to have less of a
treatment effect in adult/adolescent PAR compared with adult/
adolescent SAR (Table 1).

Bias and heterogeneity assessment

Selection and performance bias were considered “probably yes”
for a large number of the trials. This potential bias was primarily
due to lack of reporting for specific randomization and blinding
procedures.

There was considerable heterogeneity among trials in disease
severity, trial duration, and symptom-relieving medication use
(Figure 2). Based on the I? value and Q-tests, the INCS and oral
antihistamine adult/adolescent SAR trials exhibited significant
and high heterogeneity; intranasal antihistamine adult/adoles-
cent SAR trials exhibited significant and medium heterogeneity.
Because of the limited sample size, it is likely that the Q-tests
were underpowered for most of the other analyses.

A significant publication bias based on the Egger’s test was no-
ted for the INCS and intranasal antihistamine adult/adolescent
SAR trials and for the INCS adult/adolescent PAR trials. Funnel
plots for INCS and oral antihistamines in adult/adolescent trials
indicate a strong tendency toward publication of trials with
positive outcomes (see Supplemental Figures E4A-D). As with
the heterogeneity tests, the Egger’s test was likely underpowe-
red for most of the other analyses that had small sample sizes
(<10 trials).

Discussion

These meta-analyses were conducted to systematically evaluate
the efficacy of pharmacotherapy and SLIT-tablets versus placebo
in the treatment of adult/adolescent and pediatric SAR and PAR,
using the most widely reported endpoint, the TNSS (a score
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based on self-reported nasal symptoms). Despite extensive,
careful analyses, the results were not sufficient to make defi-
nitive comparative efficacy conclusions among AR treatment
classes, emphasizing the need for direct head-to-head trials. In
general, all the treatment classes analyzed resulted in a signifi-
cant improvement in nasal symptoms versus placebo for adult/
adolescent SAR and adult/adolescent PAR. The largest improve-
ment in TNSS for any pharmacotherapy was observed with INCS
used alone or in combination with intranasal antihistamines.
SLIT-tablets also provided clinically meaningful improvements in
TNSS despite concomitant rescue symptom-relieving medica-
tion use, which was permitted in all SLIT-tablet trials. Although
this is the first meta-analyses that has attempted to compare AR
pharmacotherapies for SAR and PAR in both adult/adolescent
and pediatric populations, the number of eligible trials limited
the ability to conduct meta-analyses for pediatric SAR and PAR.
Two other meta-analyses have previously compared pharmaco-
therapies and SLIT-tablets for SAR, but these previous meta-
analyses had some limitations. A meta-analysis by Devillier et al.
®), examined effect sizes with INCS, oral antihistamines, mon-
telukast, and combination intranasal antihistamine/INCS and
grass SLIT-tablets, for SAR, but did not make a distinction in their
analysis between total symptom scores that contained ocular
symptoms and total nasal symptom scores. A meta-analysis by
Durham et al. ©, examined TNSS effect sizes with INCS, oral an-
tihistamine, and montelukast and SLIT-tablets for adult SAR and
PAR, but the analyzed trials were limited to a single manufactu-
rer and one specific formulation within each pharmacotherapy
class (e.g., mometasone furoate and desloratadine). Neither of
the previous meta-analyses evaluated the treatment effect on
children specifically.

TNSS was selected as the primary endpoint for these meta-
analyses although the TNSS for AR trials has never been
standardized or validated. Nevertheless, TNSS is the endpoint
recommended by the FDA and other regulatory agencies for AR
trials and an initial feasibility review revealed that TNSS was the
most commonly reported primary endpoint in pharmacothe-
rapy trials. The TNSS was also available in many of the SLIT-tablet
trials. In the SLIT-tablet trials, the TNSS was most often reported
as an individual component of the combined symptom and me-
dication score. The combined symptom and medication score

is considered a more recent and clinically meaningful endpoint
from the perspective of the FDA and other regulatory agencies
and is the most commonly reported endpoint in SLIT-tablet
trials. However, it is not an endpoint that is used in pharmaco-
therapy trials, thus, TNSS was chosen as the best outcome for
these meta-analyses. A major limitation of these meta-analyses
was the number of trials ineligible for inclusion because of
insufficient TNSS reporting. To be eligible for the meta-analyses,
the TNSS had to be reported in such a way that actual scores

at the end of the primary assessment period could be directly
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used or calculated, not simply in a graph without numeric

labels or values in the text. The largest number of eligible trials
for the meta-analyses were for adult/adolescent SAR. The lack
of eligible trials made meta-analyses among treatment classes
underpowered for adult/adolescent PAR, and few analyses were
able to be conducted for pediatric SAR and PAR. Comparisons
of treatment effects across a small number of trials may be
impacted by low power, and the conclusions drawn from these
comparisons may be subject to misinterpretation.

Most of the pharmacotherapy trials eligible for the current meta-
analyses reported TNSS as a change from baseline. Because

of the nature of SLIT-tablet trial design, baseline TNSS was not
available for seasonal SLIT-tablet trials. Therefore, TNSS at end of
assessment was the only feasible time point. The pharmacothe-
rapy trials that only reported a change from baseline required

a calculation using baseline values to convert to the primary
measure of TNSS at end of assessment. Thus, a “basement ef-
fect” may also impact comparisons versus placebo among the
treatment classes. This is best illustrated in the results for the
combination intranasal antihistamine/INCS trials versus the INCS
trials. The percentage improvement relative to placebo was only
16.8% with combination treatment compared with 26.5% for
INCS alone. This result is contrary to what is expected since the
individual combination treatment trials showed a significantly
better effect on TNSS symptoms versus INCS monotherapy
controls “64), The average baseline TNSS scores in the combi-
nation treatment were approximately 1.5 points (out of max of
12) higher than the average baseline in the INCS trials. As a the-
oretical exercise, when the end of treatment TNSS scores for the
combination trials were recalculated using the average baseline
scores from the INCS trials, the percentage improvement with
combination treatment increased to 22%, indicating a basement
effect. On the other hand, low placebo TNSS scores, as seen in
the SLIT-tablet trials, create a “ceiling effect” in which there is
little room to demonstrate improvement.

The substantial difference in the permitted use of rescue symp-
tom-relieving medication between pharmacotherapy and SLIT-
tablet trials for subjects receiving active treatment or placebo is
one of the largest potential sources of confounding when com-
paring SLIT-tablet treatment effects versus pharmacotherapy. As
a result of rescue symptom-relieving medication use, reported
symptom responses in both active and placebo groups may be
lower, masking differences between the groups. To address this
issue, SLIT-tablet trials usually report the impact on symptoms
(with or without medication scores) as the percentage improve-
ment relative to placebo (aka, the relative clinical impact [RCI]).
When using the percentage improvement relative to placebo in
the current meta-analyses, the pattern of efficacy for adult/ado-
lescent SAR changed from the pattern observed with the mean
numerical difference. This may explain the conflicting results for
the effect of SLIT-tablets for adult/adolescent SAR, which is no-

tably lower than INCS based on mean numerical difference (0.57
vs 1.38) but is comparable with INCS when based on percentage
change relative to placebo (22.7% vs 26.5%).

Significant heterogeneity was detected for the INCS, oral anti-
histamine, and intranasal antihistamine adult/adolescent SAR
trials. Heterogeneity between pharmacotherapy and SLIT-tablet
trials in regards to trial duration, population disease severity,
and allowed rescue symptom-relieving medication use was
acknowledged in both the previous meta-analyses © . Some

of the heterogeneity among trials in the current analyses could
potentially have been addressed by conducting subgroup ana-
lyses of trials with similar trial durations or that treated the same
allergen, etc. However, the overall small numbers of eligible
identified trials for most of the treatment classes would preclude
any meaningful analysis for most subgroups.

Publication bias is a well-known confounder and can lead to
overestimation of a drug’s efficacy. Funnel plots indicated sig-
nificant publication bias towards trials with positive outcomes
for INCS and oral antihistamines in adults/adolescents but were
underpowered for those analyses that had less than 10 trials.
Lastly, these analyses were limited to pharmacotherapies
approved and available in the US. Other pharmacotherapies

are available in other countries. A meta-analysis of SCIT trials
compared with pharmacotherapy would be of interest, however,
there is substantial heterogeneity among the SCIT trials and
most are relatively small (<150 patients total) compared with
the large populations evaluated in the SLIT-tablet trials. Thus,
meta-analyses of SCIT trials compared with pharmacotherapy
would have even more limitations than the current analyses; the
current analyses were therefore limited to SLIT-tablets.

Conclusion

In summary, all treatments significantly improved nasal
symptoms versus placebo for adult/adolescent SAR and adult/
adolescent PAR. Analyses of treatments for pediatric SAR and
PAR were limited by the small number of eligible trials and addi-
tional well controlled trials in this population are needed. Major
limitations including, but not limited to, high heterogeneity
within each treatment class, differential use of rescue symptom-
relieving medication between treatment classes, and strong
evidence of publication bias do not permit indirect comparisons
among treatment classes. The value of future meta-analyses
comparing effects of different treatments for SAR and PAR are
questionable in the absence of well-designed head-to-head
trials. The lack of comparative efficacy information among
treatment classes emphasizes the importance of shared decision
making in the management of AR.
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Meta-analysis of pharmacotherapies & SLIT-tablets for AR

SUPPLEMENTARY MATERIAL

Methods

Search strings used in database searches

The search string used to identify pharmacotherapy trials was:
Allergic rhinitisfMeSH] AND (cetirizine[TIAB] OR loratadine[TIAB]
OR desloratadine[TIAB] OR levocetirizine [TIAB] OR fex-
ofenadine [TIAB] OR azelastine[TIAB] OR olopatadine[TIAB]

OR Montelukast[TIAB] OR beclomethasone[TIAB] OR
budesonide[TIAB] OR ciclesonide[TIAB] OR fluticasone[TIAB]
OR mometasone[TIAB] OR triamcinolone[TIAB] OR
pseudoephedrine[TIAB]) AND placebo[TIAB] NOT “review".

The search string used to identify SLIT-tablet tri-

als was: (immunotherapy[MeSH] OR desensitization,
immunologic[MeSH]) AND (allergic rhinitisilMeSH] OR rhinocon-
junctivitis) AND placebo[TIAB] NOT “review”.

Publication bias and heterogeneity assessment

Publication biases across trials for each treatment class were
assessed visually by funnel plots depicting the mean numeri-

cal difference in TNSS for each trial between active treatment
and placebo on the x-axis and the standard error on the y-axis.
Symmetric funnels (centered around the estimated mean effect
size from the meta-analysis model) were viewed as evidence that
publication bias was unlikely, whereas asymmetric funnels indi-
cated a potential relationship between the effect size estimate
(x-axis) and study precision (y-axis). The Egger’s test was used to
statistically assess publication bias across trials, which requires

a P >0.05 to reject the null hypothesis that the intercept is equal
to zero in the population of studies being evaluated, indicating
no publication bias. The Egger’s test is sensitive to the number of
studies being evaluated and requires that there be at least 10 tri-
als in order to robustly indicate if publication bias exists .

An assessment of heterogeneity among the pooled trials was
conducted. Both I? (the ratio of the total heterogeneity divided
by the total variability) and the Cochran’s Q-test were computed.
Interpretation of the I> was guided by 1> of <40%, 40%-60%,

and >60%, representing low, medium, and high heterogeneity,
respectively. A Q-test with a p-value <0.1 indicated high hetero-
geneity™.

Imputation methods for standard deviations

When standard deviations (SD) were not reported in the trial
publications for use in the meta-analysis, a hierarchy of methods
for imputation was used.

Step 1: When there was sufficient information reported on the
end of assessment values (p-values, t-stat, interquartile range
[IQR], etc), then that information was used to compute the SD of
the end of assessment directly by algebraic recalculation as pre-
viously described @. When algebraic recalculation was not pos-
sible, then approximation methods such as IQR were used. When
algebraic recalculation or approximation methods were not
possible and there was a sufficient number of studies to develop
a sense for the distribution of the SD, then a prognostic method
was used to impute the missing values ©,

Step 2: When there was insufficient information about the SD of
the end of assessment values but there was sufficient informa-
tion on the change from baseline, the hierarchy of methods in
Step 1 was used to develop an estimate of the SD of the change
from baseline for the active treatment and placebo.

Step 3: Then the estimated SD of the change from baseline for
the active treatment and placebo was used to estimate the SD of
the end of assessment values for active treatment and placebo

based on the formula for error propagation previously described
(2)

Change in active treatment (X) = End of Assessment active treat-
ment (A) — Baseline Value active treatment (B)
Var(X)=Var(A)+Var(B) - corr*SD(A)SD(B)

The correlation was imputed from the other trials that had com-
plete data.

Step 4: In situations where there was no information on the SD/
var Baseline, an assumption was made that Var Baseline = Var
End of Assessment. This resulted in:
Var (X) = Var (A)(2-corr)
SD (A) = sqrt(Var X/(2-corr))
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Table E1. Doses evaluated based on US Food and Drug Administration-approval. Doses are total daily dose.

Product Evaluated dose
Aged =212y Aged <12y

INCS

Beclomethasone dipropionate 160-320 mcg 80 mcg

Budesonide 64-256 mcg 64-128 mcg

Ciclesonide 74-200 mcg 200 mcg

Fluticasone propionate 100-200 mcg 100-200 mcg

Fluticasone furoate 55-110 mcg 55-110 mcg

Mometasone furoate 200 mcg 100 mcg

Triamcinolone acetonide 110-220 mcg 110-220 mcg
Oral antihistamines

Cetirizine 5-10 mg 2.5-10 mg

Loratadine 10 mg 5-10 mg

Desloratadine 5mg 1-2.5 mg

Levocetirizine 2.5-5mg 1.25-2.5 mg

Fexofenadine 180 mg 30-60 mg
Intranasal antihistamines

Azelastine 548-1644 mcg 548-822 mcg

(0.1%-0.15%; 1-2 sprays per nostril BID) (0.1%-0.15%; 1 spray per nostril BID)

Olopatadine 5320 mcg (2 sprays per nostril BID) 2660 mcg (1 spray per nostril BID)

Intranasal antihistamine/INCS

Azelastine/fluticasone 548mcg/200 mcg 548mcg/200 mcg
Oral LTRA
Montelukast 10 mg 4-5mg
Oral antihistamines/decongestants
Cetirizine/pseudoephedrine 5-10 mg/120-240 mg Not approved
Loratadine/pseudoephedrine 5-10 mg/120-240 mg Not approved
Desloratadine/pseudoephedrine 2.5-5mg/120-240 mg Not approved
Fexofenadine/pseudoephedrine 60-180 mg/120-240 mg Not approved
SLIT-tablets
Timothy grass tablet 2,800 BAU (75,000 SQ-T) 2,800 BAU (75,000 SQ-T)
5-grass tablet 300 IR 300 IR
Ragweed tablet 12 Amba1-U Not approved
House dust mite tablet 12 SQ-HDM Not approved

BID, twice-daily; INCS, intranasal corticosteroid; LTRA, leukotriene receptor antagonist.
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Table E2. Pharmacotherapy trials in adults/adolescents included in the meta-analysis. *Trial also included children (<12 y).

Author, Year

Allergy Type Product, Daily Dose

Rescue Symptom-

relieving Medication

Meta-analysis of pharmacotherapies & SLIT-tablets for AR

Number Treated

Oral antihistamines
Andrews et al, 2009, study 1*
Andrews et al, 2009, study 2*
Anolik et al, 2008°
Berger et al, 2003°
Demoly et al, 2009’
Dockhorn et al, 19878
Ford et al, 2015°
Hampel et al, 2004
Kuna et al, 2009""

Lu et al, 2009, study 1'?

Lu et al, 2009, study 2'
Meltzer et al, 20003

Nayak et al, 2002

Philip et al, 2002
Pradalier et al, 2007'®
Ratner et al, 1998"
Skassa-Brociek et al, 19888
Van Adelsberg et al, 2003
Freche et al, 20027
Holmberg et al, 2009%'

Kim et al, 2006%

INCS

Andrews et al, 2009*
Anolik et al, 2008°
Bronsky et al, 1997%
Bronsky et al, 1996*
Carr et al, 2012, Study 1%
Carr et al, 2012, study 2%
Carr et al, 2012, study 3%
Creticos et al, 1998%*

Di Lorenzo et al, 1999%
Di Lorenzo et al, 2004%
Dykewicz et al, 2003%
Findlay et al, 19923°
Fokkens et al, 20073
Ford et al, 2015°

Graft et al, 199632

Graft et al, 199632
Hampel et al, 20103
Jacobs et al, 20093
Kaiser et al, 20073°
Mansfield et al, 20073¢
Martin et al, 20073

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Perennial
Perennial

Perennial

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal

Seasonal

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal

Seasonal

Fexofenadine, 180 mg
Fexofenadine, 180 mg
Loratadine, 10 mg
Desloratadine, 5 mg
Desloratadine, 5 mg
Loratadine, 10 mg
Cetirizine, 10 mg
Loratadine, 10 mg
Cetirizine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Desloratadine, 5 mg
Loratadine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Loratadine, 10 mg
Desloratadine, 5 mg

Desloratadine, 5 mg

Fluticasone furoate, 110 mcg
Mometasone, 200 mcg
Mometasone, 200 mcg
Fluticasone propionate, 200 mcg
Fluticasone propionate, 200 mcg
Fluticasone propionate, 200 mcg
Fluticasone propionate, 200 mcg

Budesonide, 128 mcg

Fluticasone propionate, 200 mcg
Fluticasone propionate, 200 mcg
Fluticasone propionate, 200 mcg
Triamcinolone, 220 mcg
Fluticasone furoate, 110 mcg
Fluticasone propionate, 200 mcg
Mometasone, 200 mcg
Beclomethasone, 336 mcg
Fluticasone propionate, 200 mcg
Fluticasone furoate, 110 mcg
Fluticasone furoate, 110 mcg
Fluticasone propionate, 200 mcg

Fluticasone furoate, 110 mcg
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no

no

Allowed but unspecified
Undocumented
no

no
Undocumented
no

no

no

no

no

no

no

no

no

no

no

no

no

no

no
Allowed but unspecified
no
no
no
no
no

Chlorpheniramine maleate
4 mg tablets

Undocumented
Undocumented
no
Undocumented
no
Undocumented
no
no
no
no
no
Undocumented

no

Active: 311, Placebo: 313
Active: 227, Placebo: 229
Active: 181, Placebo: 176
Active: 111, Placebo: 111
Active: 118, Placebo: 115
Active: 108, Placebo: 107
Active: 170, Placebo: 171
Active: 189, Placebo: 186
Active: 227, Placebo: 225
Active: 116, Placebo: 57
Active: 164, Placebo: 54
Active: 92, Placebo: 91
Active: 301, Placebo: 149
Active: 602, Placebo: 352
Active: 234, Placebo: 249
Active: 150, Placebo: 150
Active: 22, Placebo: 24
Active: 171, Placebo: 521
Active: 140, Placebo: 146
Active: 293, Placebo: 291
Active: 591, Placebo: 588

Active: 224 Placebo: 229
Active: 176 Placebo: 176
Active: 96 Placebo: 95

Active: 117 Placebo: 115
Active: 207 Placebo: 209
Active: 189 Placebo: 200
Active: 450 Placebo: 448
Active: 83 Placebo: 83

Active: 8 Placebo: 8
Active: 20 Placebo: 20
Active: 122 Placebo: 119
Active:79 Placebo: 75
Active: 141 Placebo: 144
Active: 170 Placebo: 171
Active: 114 Placebo: 104
Active: 112 Placebo: 104
Active: 151 Placebo: 151
Active: 152 Placebo: 150
Active: 151 Placebo: 148
Active: 16 Placebo: 16
Active: 127 Placebo: 128
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Author, Year

Allergy Type Product, Daily Dose

Rescue Symptom-
relieving Medication

Number Treated

Meltzer et al, 19983
Meltzer et al, 20113
Munk et al, 19974
Munk et al, 1996*'
Okubo et al, 2009+
Prenner et al, 20104

Pullerits et al, 2002

Raphael et al, 2013*
Ratner et al, 1998
Ratner et al, 2006
Rosenthal et al, 1998
Schenkel et al, 20134

Steensen et al, 1981%°

Stern et al, 1997°°

Stern et al, 1997°°

Tinkelman et al, 1990
Van Bavel et al, 20122
Bende et al, 20023
Bende et al, 2002°3
Chervinsky et al, 2007%*
Given et al, 2010*
Kivisaari et al, 2001°¢
Kobayashi et al, 1995°7
Meltzer et al, 1998%8*
Meltzer et al, 2012%°
Meltzer et al, 2007
Mohar et al, 2012
Nathan et al, 2008°2
Spector et al, 1990%
Vasar et al, 2008%
Weinstein et al, 2014%
Montelukast
Lu et al, 2009, study 1'?
Lu et al, 2009, study 2'
Meltzer et al, 20003
Nayak et al, 2002
Okubo et al, 2008°%
Philip et al, 2002
Philip et al, 2004%”
Pullerits et al, 2002*

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal

Seasonal

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal

Seasonal

Seasonal

Seasonal

Seasonal
Seasonal
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial

Perennial

Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal
Seasonal

Seasonal

Mometasone, 200 mcg
Mometasone, 200 mcg
Triamcinolone, 220 mcg
Triamcinolone, 220 mcg
Fluticasone furoate, 110 mcg
Mometasone, 200 mcg

Fluticasone propionate, 200 mcg

Beclomethasone, 320 mcg
Fluticasone propionate, 200 mcg
Ciclesonide, 200 mcg
Triamcinolone, 200 mcg
Triamcinolone, 110 mcg

Budesonide, 200 mcg

Budesonide, 256 mcg

Fluticasone propionate, 200 mcg

Triamcinolone, 110 mcg
Beclomethasone, 320 mcg
Budesonide, 256 mcg
Mometasone, 200 mcg
Ciclesonide, 200 mcg
Fluticasone furoate, 110 mcg
Fluticasone propionate, 200 mcg
Triamcinolone, 220 mcg
Budesonide, 256 mcg
Beclomethasone, 320 mcg
Ciclesonide, 200 mcg
Ciclesonide, 148 mcg
Fluticasone furoate, 110 mcg
Triamcinolone, 100 mcg
Fluticasone furoate, 110 mcg

Beclomethasone, 320 mcg

Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
Montelukast, 10 mg
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no
Undocumented
no
no
no
no

cromoglycate eyedrops;
loratadine tablets

no
no
Undocumented
Undocumented
no

dexchlorpheniramine

maleate 2 mg; antazolinhy-

drochloride eyedrops

terfenadine 60 mg QD/BID;

disodium cromoglycate
eye drops 20 mg/ml, 1-8
drops/d

terfenadine 60 mg QD/BID;

disodium cromoglycate
eye drops 20 mg/ml, 1-8
drops/d

no
no

loratadine 10 mg QD
loratadine 10 mg QD
Undocumented

no

Undocumented

no

Undocumented

no

Undocumented

no

no

no

no

Allowed but unspecified

no
no
no
no
Undocumented
no
no

cromoglycate eyedrops;
loratadine tablets

Active: 85 Placebo: 43
Active: 344 Placebo: 340
Active: 56 Placebo: 56
Active: 70 Placebo: 70
Active: 147 Placebo: 70
Active: 220 Placebo: 209
Active: 13 Placebo: 18

Active: 122 Placebo: 123
Active: 150 Placebo: 150
Active: 164 Placebo: 163
Active: 94 Placebo: 96
Active: 107 Placebo: 111
Active: 14 Placebo: 12

Active: 182 Placebo: 59

Active: 180 Placebo: 59

Active: 81 Placebo: 87

Active: 167 Placebo: 171
Active: 107 Placebo: 114
Active: 106 Placebo: 114
Active: 441 Placebo: 222
Active: 160 Placebo: 155
Active: 110 Placebo: 108
Active: 88 Placebo: 90

Active: 96 Placebo: 97

Active: 232 Placebo: 234
Active: 238 Placebo: 233
Active: 505 Placebo: 307
Active: 149 Placebo: 153
Active: 94 Placebo: 94

Active: 151 Placebo: 151
Active: 414 Placebo: 110

Active: 112 Placebo: 57
Active: 103 Placebo: 54
Active: 95 Placebo: 91
Active: 155 Placebo: 149
Active: 310 Placebo: 314
Active: 348 Placebo: 352
Active: 415 Placebo: 416
Active: 16 Placebo: 18
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Author, Year Allergy Type Product, Daily Dose Rescue Symptom- Number Treated
relieving Medication
Van Adelsberg et al, 2003% Seasonal Montelukast, 10 mg no Active: 448 Placebo: 451
Van Adelsberg et al, 2003 Seasonal Montelukast, 10 mg no Active: 522 Placebo: 521
Patel et al, 2005%° Perennial Montelukast, 10 mg no Active: 1002 Placebo: 990

Intranasal antihistamines

Berger et al, 2003° Seasonal Azelastine, 548 mcg Undocumented Active: 108 Placebo: 111
Bernstein et al, 20097° Seasonal Azelastine, 548 mcg no Active: 146 Placebo: 138
Carr etal, 2012, study 1% Seasonal Azelastine, 548 mcg no Active: 208 Placebo: 209
Carr et al, 2012, study 2% Seasonal Azelastine, 548 mcg no Active: 194 Placebo: 200
Carr et al, 2012, study 3% Seasonal Azelastine, 548 mcg no Active: 445 Placebo: 448
Hampel et al, 2010% Seasonal Azelastine, 548 mcg no Active: 152 Placebo: 151
Howland et al, 20117 Seasonal Azelastine, 822 mcg no Active: 251 Placebo: 254
LaForce et al, 200472 Seasonal Azelastine, 548 mcg no Active: 112 Placebo: 111
Lumry et al, 2007, study 173 Seasonal Azelastine, 548 mcg no Active: 139 Placebo: 141
Lumry et al, 2007, study 27 Seasonal Azelastine, 548 mcg no Active: 137 Placebo: 137
Shah et al, 20097 Seasonal Azelastine, 822 mcg no Active: 177 Placebo: 177
Shah et al, 20097 Seasonal Olopatadine, 5320 mcg Undocumented Active: 180 Placebo: 176
Van Bavel et al, 20097° Seasonal Azelastine, 822 mcg no Active: 266 Placebo: 266

Combination intranasal antihistamine/INCS

Carr etal, 2012, study 1% Seasonal Azelastine + fluticasone propio- no Active: 207 Placebo: 209
nate, 548 mcg/200 mcg

Carr et al, 2012, study 2% Seasonal Azelastine + fluticasone propio- no Active: 193 Placebo: 200
nate, 548 mcg/200 mcg

Carr etal, 2012, study 3% Seasonal Azelastine + fluticasone propio- no Active: 448 Placebo: 448
nate, 548 mcg/200 mcg

Hampel et al, 20103 Seasonal Azelastine + fluticasone propio- no Active: 153 Placebo: 151
nate, 548 mcg/200 mcg

Combination oral antihistamine/decongestant

Nathan et al, 200677 Seasonal Cetirizine + pseudoephedrine, 5 no Active: 139 Placebo: 135
mg/120 mg

BID, twice-daily; INCS, intranasal corticosteroid; QD, once-daily.
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Table E3. Pharmacotherapy trials in children included in the meta-analysis.

Author, Year Number Treated

Allergy Type

Product, Daily Dose Rescue Symptom-

relieving Medication

Oral antihistamines
No eligible studies
INCS

Agertoft et al, 19937¢ Seasonal Budesonide, 400 mcg terfenadine 60 mg tablets Active: 27 Placebo: 29
Banov et al, 19967° Seasonal Triamcinalone, 220 mcg no Active: 58 Placebo: 58
Georges et al, 2014% Seasonal Triamcinalone, 110/220 loratadine 5 mg/mL syrup Active: 69 Placebo: 71
mcg
Meltzer et al, 2009%' Seasonal Fluticasone furoate, 110 subjects aged 6-11 yr did not receive Active: 184 Placebo: 186
mcg rescue symptom-relieving medication;
subjects aged 2 to <6 yr were provided
loratadine 1 mg/ml syrup
Storms et al, 2013%2 Seasonal Beclomethasone, 160 mcg  no Active: 241 Placebo: 234
Baena-Cagna et al, 2010% Perennial Mometasone, 100 mcg Undocumented Active: 190 Placebo: 191
Berger et al, 2015% Perennial Beclomethasone, 80 mcg subjects aged 4-5 yr: loratadine 5 mg tablet  Active: 362 Placebo: 185
or 5 mL (1 mg/mL) syrup QD; subjects aged
6-11 yr: loratadine 10 mg tablet or 10 mL (1
mg/mL) syrup QD during first 6 weeks
Fokkens et al, 20028 Perennial Budesonide, 128 mcg cetirizine 10 mg QD Active: 100 Placebo: 102
Maspero et al, 20082 Perennial Fluticasone furoate, 110 no Active: 185 Placebo: 188
mcg
Weinstein et al, 2009%” Perennial Triamcinolone, 110 mcg loratadine syrup 5 mg QD Active: 231 Placebo: 233
Montelukast
Razi et al, 2006% Seasonal Montelukast, 5 mg no Active: 29 Placebo: 28
Intranasal antihistamines
Meltzer et al, 2011%° Seasonal Olopatadine, 2660 mcg no Active: 471 Placebo: 473
Combination intranasal antihistamine/INCS
Berger et al, 2016%° Seasonal Azelastine + fluticasone Undocumented Active: 152 Placebo: 152

propionate, 548 mcg/200

mcg

Combination oral antihistamine/decongestant

No eligible studies

INCS, intranasal corticosteroid; QD, once-daily.

next page
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Table E4. Sublingual immunotherapy tablet trials in adults/adolescents included in the meta-analysis. *Trial also included children (=5 y).

Author, Year

Allergy

Type

Product

Induction
Dose Range

Maintenance
Dose

Allergen Con-
tent

Rescue Symptom-relieving
Medication

Number
Treated

Creticos et
al, 2013

Dahl et al,
2006

Maloney et
al, 2014%*

Nelson et al,
2011%

Demoly et
al, 2016*

Nolte et al,
2016%

Okubo et al,
2017%7

Seasonal

Seasonal

Seasonal

Seasonal

Perennial

Perennial

Perennial

ragweed
SLIT-tablet
(Ragwitek)

Tim grass
SLIT-tablet
(Grastek)

Tim grass
SLIT-tablet
(Grastek)

Tim grass
SLIT-tablet
(Grastek)

HDM SLIT-ta-
blet (Odactra)

HDM SLIT-ta-
blet (Odactra)

HDM SLIT-ta-
blet (Odactra)

12 Amb a
1-U

75,000 SQ-T

75,000 SQ-T

75,000 SQ-T

12 SQ-HDM

12 SQ-HDM

12 SQ-HDM

12 Amba 1-U

75,000 SQ-T

75,000 SQ-T

75,000 SQ-T

12 SQ-HDM

12 SQ-HDM

12 SQ-HDM

75,000 SQ-T=15
mcg Phlp 5

75,000 SQ-T=15
mcg Phlp 5

75,000 SQ-T=15
mcg Phlp 5

NA

12 SQ-HDM=15
mcg group 1
and 15 mcg
group 2

NA

loratadine 10 mg tablet

QD; olopatadine HCl 0.1%
ophthalmic solution; mome-
tasone furoate nasal spray 50
mcg; prednisone 5 mg tablet

desloratadine 5 mg QD;
budesonide nasal spray 32
mcg (max 2 puffs per nostril
BID); prednisone 5 mg tablet
(max 50 mg/day)

oral antihistamines (unspe-
cified); ocular antihistamines
(unspecified); intranasal
corticosteroids (unspecified);
oral corticosteroids (unspe-
cified)

loratadine 10 mg tablet
QD; olopatadine HCI 0.1%
ophthalmic solution (max 1
drop in the affected eye BID);
mometasone furoate nasal
spray 50 mcg (max 2 sprays
in each nostril QD); pred-
nisone 5 mg tablet (day 1,

1 mg/kg/d, maximum of 50
mg/d; day 21, 0.5 mg/kg/d,
maximum of 25 mg/d)

desloratadine 5 mg QD or
budesonide 64 mcg (max
dose 2 puffs per nostril

QD); azelastine 0.05%, or
lodoxamide tromethamine
0.1% [in Croatia only], none
[in Serbia only] (max 2 drops
per eye QD)

loratadine 10 mg tablet QD;
mometasone nasal spray 50
mcg (max 2 sprays per nostril
QD); olopatadine hydrochlo-
ride, 0.1% (max 1 drop per
eye BID)

antihistamine tablets
(unspecified); eye drops (un-
specified); or nasal steroids
(unspecified)

Active: 194
Placebo: 198

Active: 316
Placebo: 318

Active: 752
Placebo: 749

Active: 213
Placebo: 225

Active: 318
Placebo: 338

Active: 741
Placebo: 741

Active: 314
Placebo: 319

BID, twice-daily; IR, arbitrary index of reactivity; HDM, house dust mite; QD, daily; SLIT, sublingual immunotherapy; SQ, a method of standardisation of

biological potency, major allergen content, and complexity of the allergen extract.
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Table E5. Sublingual immunotherapy tablet trials in children included in the meta-analysis.

Author, Year Allergy Product Induction Maintenance Allergen Con- Rescue Symptom-relieving Number
Type Dose Range Dose tent Medication Treated
Bufe et al, Seasonal  Tim grass 75,000 SQ-T 75,000 SQ-T 75,000 SQ-T=15 loratadine tablets; levoca- Active: 126
2009% SLIT-tablet mcg Phlp 5 bastine eye drops; budeso- Placebo: 127
(Grastek) nide nasal spray; salbutamol

spray; fluticasone inhaler;
and prednisolone tablets

Halken etal, Seasonal 5 grass SLIT- 100IR-3001R 300 IR 300 IR=20 mcg antihistamine (unspecified);  Active: 131
2010% tablet (Oralair) group 5 aller- intranasal corticosteroid (un-  Placebo: 135
gens specified); oral corticosteroid
(unspecified)

IR, arbitrary index of reactivity; SLIT, sublingual immunotherapy; SQ, a method of standardisation of biological potency, major allergen content, and

complexity of the allergen extract.

Figure E1. Mean difference from placebo in total nasal symptom score in adult/adolescent seasonal allergic rhinitis (SAR) for A) INCS, B) oral antihista-
mines, C) intranasal antihistamines, D) montelukast, E) combination intranasal antihistamines/INCS, and F) SLIT-tablets. INCS, intranasal corticoster-

oids; SLIT, sublingual immunotherapy.
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Adult SAR: Oral Antihistamines
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D Adult SAR: Montelukast
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Adult SAR: SLIT-Tablets
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Figure E2. Mean difference from placebo in total nasal symptom score in adult/adolescent perennial allergic rhinitis (PAR) for A) INCS, B) oral antihista-

tzeretal.

mines, and C) SLIT-tablets. INCS, intranasal corticosteroids; SLIT, sublingual immunotherapy.
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Adult PAR: SLIT-Tablets
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Figure E3. Mean difference from placebo in total nasal symptom score in pediatric A) INCS SAR, B) SLIT-tablet SAR, and C) INCS PAR trials. INCS, intrana-

sal corticosteroids; PAR, perennial allergic rhinitis; SAR, seasonal allergic rhinitis; SLIT, sublingual immunotherapy.
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Figure E4. Funnel plots of medication classes for A) adult/adolescent seasonal allergic rhinitis, B) adult/adolescent perennial allergic rhinitis, C) pedi-
atric seasonal allergic rhinitis, and D) pediatric perennial allergic rhinitis trials. Asymmetric plots indicate publication bias. INCS, intranasal corticoster-

oids; SLIT, sublingual immunotherapy.
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