Supplementary data
Supplementary Table S1. 
	Pubmed
	(((("Immunotherapy"[Mesh]) OR ("sublingual immunotherapy"[Title/Abstract])) OR ("subcutaneous immunotherapy"[Title/Abstract]) OR (SCIT[Title/Abstract]) OR (SLIT[Title/Abstract])) OR (Immunotherapies [Title/Abstract])) AND (((multiallergen [Title/Abstract]) OR ("multiple allergens"[Title/Abstract])) OR (polysensitiz*[Title/Abstract]))

	Cochrane Library
	#1 MeSH descriptor: [Immunotherapy] explode all trees
#2 ("polysensitized"):ti,ab,kw OR ("multiallergen"):ti,ab,kw OR ("multiple allergens"):ti,ab,kw (Word variations have been searched)
#3 #1 AND #2

	Web of Science
	TS=("Immunotherapy" OR "sublingual immunotherapy" OR "subcutaneous immunotherapy" OR SCIT OR SLIT OR "Immunotherapies") AND TS=(multiallergen OR "multiple allergens" OR polysensitiz*)

	Embase
	#1 'immunotherapy'/exp OR 'sublingual immunotherapy'/exp OR 'subcutaneous immunotherapy'/exp OR 'immunotherapies'
#2 'polysensitization'/exp OR multiallergen OR 'multiple allergens'
#3 #1 AND #2



Supplementary Table S2. Inclusion criteria of the systematic review.
	Population
	We included studies focusing on allergic rhinitis with or without allergic conjunctivitis and bronchial hypersensitivity.

	Intervention
	Patients should be treated with multiallergen immunotherapy either subcutaneously or sublingually.

	Comparison
	A control group treated with single allergen immunotherapy or placebo/drug only was required.

	Outcomes
	Studies must report at least one of the following outcomes:
(1) combined or separated symptom score and medication score. The scoring system of symptom score should include nasal itching, sneezing, rhinorrhea, nasal obstruction, and eye itching, redness, teary eye if with allergic conjunctivitis, and cough or wheezing if with asthma or respiratory hypersensitivity. Scores of each symptom should be on a scale of 0-3. Medication score was defined as: each dose of oral anti-histamine agent and spray of nasal glucocorticoid was scored as 1;
(2) Detailed number of adverse events should be recorded as well as discontinuation due to adverse events;
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Supplementary Figure S1. Bar graphs of risk-of-bias assessment of included randomized controlled trials

[image: ]Supplementary Figure S2. Funnel plots of the efficacy and safety of multiallergen AIT in polysensitized AR patients. (A) Combined symptom score and medication score. (B) Symptom score. (C) Medication score. (D) Adverse events of randomized studies. (E) Adverse events of non-randomized studies.
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Supplementary Figure S3. Meta-analysis of (A) combined symptom and medication score; (B) symptom score; (C) medication score, at the last follow-up.
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A

Multiple allergens Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

‘Amar et al. 2009 328 376 20 251 342 19 20.3% 0.21[-0.42, 0.84] r

Marogna et al, 2007 Birchseason  4.55 0.5 13 1105 1.02 12 12.5% -7.93[-10.45,-5.41] —

Marogna et al, 2007 Grass season ~ 4.05 0.5 13 11.88 0.61 12  7.2% -13.63[-17.83,-9.44] _—

Pfaar et al, 2013 144 063 175 217 0.69 94 21.0% -1.12[-139,-0.85] .

Swamy et al, 2012 42 15 20 68 24 10 19.6% -138[-2.22,-0.53] -

Tversky et al, 2023 34 15 16 59 05 14 194% -2.12[-3.03,-1.20] -

Total (95% CI) 257 161 100.0%  -2.85 [-4.24, -1.46] L 4

Heterogeneity: Tau® hi? = 84.28, df = 5 (P < 0.00001); I* = 94% =35 5 & %

Test for overall effect: Z =4.01 (P < 0.0001)
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Multiple allergens  Single allergen Std. Mean Difference

Study or Subgroup Mean _ SD Total Mean SD Total Weight

1v, Random, 95% CI

Favours [Multiallergen] Favours [Placebo]

Std. Mean Difference
, Random, 95% C1

Amar et al. 2009 5.4 4.42 20 4 434 19 235%
Marogna et al, 2007 Birch season  3.51  0.57 13 467 043 11 21.7%
Marogna et al, 2007 Grass season ~ 2.93  0.41 13 3.74 053 12 22.3%

Ortiz et al, 2018 3-allergen 46 09 5 84 08 6 14.1%
Ortiz et al, 2018 6-allergen 67 06 5 84 08 6 18.5%
Total (95% CI) 56 54 100.0%

.09; Chi? = 31.39, df = 4 (P < 0.00001); I = 87%
.44 (P = 0.01)

Heterogeneity: Tau?
Test for overall effect: Z =

Cc

0.31[-0.32, 0.95]
-2.19[-3.24, -1.14]
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1V, Random, 95% CI

-4 2 [ 2 4

Favours [Multiallergen] Favours [Single allergen]

Std. Mean Difference
1V, Random, 95% CI

Amar et al. 2009 117 046 20 126 0.48 19 26.4%
Marogna et al, 2007 Birch season ~ 1.03  0.11 13 124 028 11 23.6%
Marogna et al, 2007 Grass season ~ 1.07 0.08 13 125 0.12 12 22.6%

Ortiz et al, 2018 3-allergen 1 04 5 234 031 6 10.7%
Ortiz et al, 2018 6-allergen 15 065 5 234 031 6 16.8%
Total (95% Cl) 56 54 100.0%

.66; Chi? = 14.11, df = 4 (P = 0.007); I = 72%
.91 (P = 0.004)
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