Supplementary Tables
Table S1. PRISMA-P Checklist
	Section/topic 
	#
	Checklist item 
	Reported on page #

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	1

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	2, 3

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	4

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	4

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	5

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	5, 6

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	5

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	5, 6

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	5, Figure 1

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	4

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	4-5

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	6, 7

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	7, 8

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	7, 8

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	8, 9

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	7, 8

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	9, 10

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	9, 10, Table 1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	12, Figure 5

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	Figure 2 - 4

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	Page 9 – 12, Figure 2 - 4

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	12

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	10 - 12

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	12, 13

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	13 - 15

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	15, 16

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	16


From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097.6
PRISMA-P: Preferred Reporting Items for Systematic Reviews and Meta-Analyses-Protocols.


Table S2. Literature search terms used for OVID MEDLINE. The final search strategy applied to conduct this pairwise meta-analysis is reported at step #30. The summary text of the identified records is shown in Appendix 1.

	#
	Search strategy

	1
	Beclomethasone*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	2
	Formoterol*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	3
	Glycopyrronium*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	4
	CHF 5993.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	5
	CHF5993.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	6
	Fluticasone furoate*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	7
	Vilanterol*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	8
	Umeclidinium*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	9
	Mometasone*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	10
	Indacaterol*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	11
	QVM149.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	12
	QVM 149.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	13
	Fluticasone propionate*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	14
	Salmeterol*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	15
	Tiotropium*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	16
	ICS*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	17
	LABA*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	18
	Triple*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	19
	Asthma*.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, sy]

	20
	1 and 2 and 3

	21
	4 or 5

	22
	6 and 7 and 8

	23
	3 and 9 and 10

	24
	11 or 12

	25
	13 and 14 and 15

	26
	15 and 16 and 17

	27
	20 or 21

	28
	23 or 24

	29
	18 or 22 or 25 or 27 or 28

	30
	19 and 29




Table S3. Study characteristics at baseline of the Phase III RCTs included in the meta-analysis.

	Study and year and reference
	Trial number Identifier
	Study characteristics
	Study duration (weeks)
	Number of analyzed patients 
	Assessed triple FDC therapy (doses and regimen of administration)
	Assessed comparator (doses and regimen of administration)
	Inhaler device (brand)
	Patients’ characteristics
	Age (years)
	Male (%)
	Duration of asthma (years)
	Atopic status
	Pre-bronchodilator FEV1 (% predicted)
	Reversibility (%)
	Rate of exacerbation in the previous year
	Mean blood eosinophil count (cells per µL)
	Current smokers (%)
	ACQ at baseline (score)
	Jadad score
	Summary of results

	Lee et al., 2020, CAPTAIN 25
	 NCT02924688 
	Phase IIIA, multicentre, randomized, double-blind, active-controlled, parallel-group
	52.0
	2,436
	FF/VI/UMEC (100/25/31.25 µg q.d.), FF/VI/UMEC (100/25/62.5 µg q.d.), FF/VI/UMEC (200/25/31.25 µg q.d.), FF/VI/UMEC (200/25/62.5 µg q.d.)
	FF/VI (100/25 µg q.d.), FF/VI (200/25 µg q.d.)
	FF/VI/UMEC: DPI (Ellipta®); FF/VI: DPI (Ellipta®)
	Inadequately controlled moderate or severe asthma (pre-bronchodilator FEV1≥30% and <85% predicted; airway reversibility at screening defined as an increase in FEV1≥12% and ≥200 mL after four inhalations of albuterol or salbutamol; ICS stable use >250 µg per day for ≥6 weeks prior to pre-screening)
	53.2
	38.0
	21.2
	NA
	58.5
	29.9
	0.8
	228
	0.0
	2.8
	 5
	Adding UMEC to FF/VI improved lung function but did not lead to a significant reduction in moderate and/or severe exacerbations.

	Kerstjens et al., 2020 IRIDIUM 26
	NCT02571777
	Phase III, multicentre, randomized, double-blind, double-dummy, active-controlled, parallel-group
	52.0
	2,474
	MOM/IND/GLY (80/150/50 µg q.d.), MOM/IND/GLY (160/150/50 µg q.d.)
	MOM/IND (160/150 µg q.d.), MOM/IND 320/150 µg q.d.)
	MOM/IND/GLY: DPI (Breezhaler®); MOM/IND: DPI (Breezhaler®)
	Inadequately controlled asthma (pre-bronchodilator FEV1<80% predicted; ≥1 asthma exacerbation requiring medical care from a physician, ER visit, hospitalization, and systemic corticosteroid treatment in the year prior to screening; airway reversibility defined as an increase in FEV1≥12% and ≥200 mL after inhalation of albuterol or salbutamol; use of ICS/LABA medium- or high-dose for ≥3 months and at stable dose for ≥1 month prior to screening)
	52.2
	38.0
	18.1
	NA
	54.8
	27.7
	1.3
	NA
	NA
	2.5
	5 
	MOM/IND/GLY improved lung function vs. MOM/IND.

	Virchow et al., 2019 TRIMARAN 27
	NCT02676076
	Phase III, multicentre, randomized, double-blind, active-controlled, parallel-group
	52.0
	1,150
	BDP/FOR/GLY (200/12/20 µg b.i.d.)
	BDP/FOR (200/12 µg b.i.d.)
	BDP/FOR/GLY: pMDI (NA); BDP/FOR: pMDI (NA)
	Uncontrolled asthma (pre-bronchodilator FEV1<80% predicted; ≥1 asthma exacerbation requiring an ER visit or hospitalization or systemic corticosteroid treatment in the year prior to study entry; airway reversibility defined as an increase in FEV1≥12% and ≥200 mL at 10–15 min after inhalation of salbutamol 400 µg; use of ICS/LABA medium-dose for ≥1 month prior to study entry)
	52.6
	38.5
	25.0
	NA
	55.5
	31.7
	1.2
	NA
	0.0
	2.3
	5 
	Adding GLY to BDP/FOR improved lung function and reduced exacerbations.

	Virchow et al., 2019 TRIGGER 27 
	NCT02676089
	Phase III, multicentre, randomized, double-blind, active-controlled, parallel-group
	52.0
	1,144
	BDP/FOR/GLY (400/12/20 µg b.i.d.)
	BDP/FOR (400/12 µg b.i.d.)
	BDP/FOR/GLY: pMDI (NA); BDP/FOR: pMDI (NA)
	Uncontrolled asthma (pre-bronchodilator FEV1<80% predicted; ≥1 asthma exacerbation requiring an ER visit or hospitalization or systemic corticosteroid treatment in the year prior to study entry; airway reversibility defined as an increase in FEV1≥12% and ≥200 mL at 10–15 min after inhalation of salbutamol 400 µg; use of ICS/LABA high-dose for ≥1 month prior to study entry)
	52.9
	38.7
	25.2
	NA
	51.9
	34.0
	1.2
	NA
	0.0
	2.4
	5
	Adding GLY to BDP/FOR improved lung function and reduced exacerbations.


ACQ: asthma control questionnaire; BDP: beclomethasone dipropionate; b.i.d., bis in die (twice-daily); DPI: dry powder inhaler; ER: emergency room; FDC: fixed-dose combination; FEV1: forced expiratory volume in the 1st second; FF: fluticasone furoate; FOR: formoterol fumarate; GLY: glycopyrronium bromide; ICS: inhaled corticosteroid; IND: indacaterol; LABA: long-acting 2 adrenoceptor agonist; q.d.: quaque die (once daily); MOM: mometasone furoate; NA: not available; pMDI: pressurized metered dose inhaler; RCT: randomized controlled trial; SAL: salmeterol; UMEC: umeclidinium bromide; VI: vilanterol.




















Supplementary figures
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Figure S1. Forest plot of sensitivity meta-analysis concerning the impact of triple FDCs vs. ICS/LABA FDCs on the risk of vascular SAEs by excluding the comparison (FF/VI/UMEC 200/25/31.25 vs. FF/VI 200/25) that introduced substantial heterogeneity in the subgroup high-dose ICS. BDP: beclomethasone dipropionate; BID: bis in die (twice daily); DPI: dry powder inhaler; FDC: fixed-dose combination; FF, fluticasone furoate; FOR, formoterol fumarate; GLY, glycopyrronium; ICS: inhaled corticosteroid; IND, indacaterol; LABA: long-acting 2-adrenoceptor agonist; MOM, mometasone furoate; pMDI: pressurized metered dose inhaler; QD: quaque die (once daily); SAEs: serious adverse events; UMEC: umeclidinium bromide; VI: vilanterol.
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