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Unmet need in severe asthma

Not well-

controlled

: 53%

Well-

controlled

: 47%

Oppenheimer et al. Ann Allergy Asthma Immunol. 2021 Apr;126(4):385-393.



Triple therapy in asthma



Kerstjens et al. N Engl J Med. 2012 Sep 27;367(13):1198-207.

HR 0.79; P =0.03

• Two replicate, RCTs involving 912 patients 

• asthma patients who were receiving ICS/LABA

• symptomatic

• postBD FEV1 ≤80% 

• history of ≥1 severe exacerbation/yr 

• Compared the effect on lung function and exacerbations of 

adding TIO or placebo, for 48 weeks. 



Alagha et al. Ther Adv Chronic Dis. 2014 Mar;5(2):85-98.



Casele et al. J Allergy Clin Immunol Pract. 2018 May-Jun;6(3):923-935.e9.



Synergetic effects of drugs

Cazzola et al. Br J Clin Pharmacol. 2022 Aug;88(8):3657-3673



MITT vs SITT



Factors affecting adherences 

George et al. Patient Prefer Adherence 13: 1325-1334.



• Retrospective cohort study used medical and pharmacy claims 

• Patients were diagnosed with asthma between 2013-2018, with evidence of MITT use

• Outcomes

• Primary end point : Annual MITT prevalence 

• Secondary outcomes 

• Adherence : PDC (proportion of days covered)

• MITT persistence

• health care resource utilization

• costs

Oppenheimer et al. J Allergy Clin Immunol Pract. 2022 Feb;10(2):485-494.e5.



Oppenheimer et al. J Allergy Clin Immunol Pract. 2022 Feb;10(2):485-494.e5.



Busse et al. J Allergy Clin Immunol Pract. 2022 Nov;10(11):2904-2913

• Retrospective cohort study used IQVIA PharMetrics Plus data

• medical and pharmacy claims data 

• approximately 40 million patients across all 50 US states, 

• an average length of health plan enrollment of 36 months

• Evaluate patients with asthma who initiated once-daily FF/UMEC/VI 1 or MITT 

• Adherence was assessed using PDC 

• Non-persistence was identified as a >45-day gap between fills.



Busse et al. J Allergy Clin Immunol Pract. 2022 Nov;10(11):2904-2913



Busse et al. J Allergy Clin Immunol Pract. 2022 Nov;10(11):2904-2913



Mtibaa et al. Clinicoecon Outcomes Res. 2021 Dec 3;13:957-967



Clinical trials of SITT



Clinical trials of SITT

TRIMARAN1

TRIGGER1

IRIDIUM2

ARGON3

BDP/FF/GLY MF/IND/GLY

CAPTAIN4

FF/UMEC/VI

1Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749. 2Herstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012. 3Gessner et al. Respir Med. 2020 Aug-Sep;170:106021. 4Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84.



Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749

• Eligible patients 

• adults with uncontrolled asthma, 

• a history of ≥1 exacerbations in the previous year

• previously treated with ICS/LABA

• TRIMARAN, 

• BDP/FF/G vs BDP/FF (medium dose ICS) (1:1)

• TRIGGER, 

• BDP/FF/G vs BDP/FF vs open-label BDP/FF plus TIO (high dose ICS) (2:2:1)

• Co-primary endpoints 

• pre-dose FEV1 at week 26 

• rate of moderate and severe exacerbations over 52 weeks.  



Predose FEV1 at 26wks

Co-primary endpoints

Rate of M-S exacerbation

Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749



Key secondary endpoints

Peak FEV1 change Annual exacerbation rate

Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749



Time-to-exacerbation analysis

Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749



• Eligible patients

• asthma patients with aged 18-75 

• symptomatic despite treatment with medium-dose or high-dose ICS–LABA

• ≥1 exacerbation in the previous year

• FEV1< 80% 

• MF–IND–GLY vs MF–IND vs high-dose FLU-SAL

• The primary outcome 

• change from baseline in trough FEV1 with MF–IND–GLY versus MF–IND at week 26

Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



MF–IND–GLY versus MF–IND

MF–IND–GLY versus FLU-SAL



Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



Kerstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012.



• Eligible patients 

• aged ≥18 years 

• symptomatic despite treatment with ICS/LABA

• High or medium-dose IND/GLY/MF or high-dose SAL/FLU +Tio for 24 weeks.

• Primary objective 

• non-inferiority of AQLQ. 

• Secondary endpoints: ACQ-7, lung function, SGRQ, exacerbations, and safety

Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021

Non-inferior !



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



Gessner et al. Respir Med. 2020 Aug-Sep;170:106021



• Eligible patients

• aged ≥18 years 

• inadequately controlled asthma (ACQ-6 score of ≥1·5) despite ICS/LABA, 

• acute asthma symptoms in the previous year

• preBD FEV1 30%-85% + BDR (+) 

• FF/VI vs FF/UMEC/VI

• Endpoints 

• change from baseline in clinic trough FEV1 at at week 24 

• annualised moderate-severe asthma exacerbation rate

• change from baseline in clinic FEV1 at 3 h post-dose, SGRQ, ACQ-7 at week 24. 

Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84



Virchow et al. Lancet. 2019 Nov 9;394(10210):1737-1749, Herstjens et al. Lancet Respir Med. 2020 Oct;8(10):1000-1012, Gessner et al. Respir Med. 2020 Aug-Sep;170:106021, Lee et al. Lancet Respir Med. 2021 Jan;9(1):69-84, 

Agusti et al. Allergy. 2022 Apr;77(4):1105-1113. 

Study name FEV1 improvement for SITT versus 

ICS/LABA

Reduction of moderate- severe 

exacerbation for SITT versus ICS/LABA

TRIMARAN 
▪BDP/FF/GLY versus BDP/FF 57 mL (p = .0080) for medium dose 15% (RR 0.85, p = .033) for medium dose

TRIGGER
▪BDP/FF/GLY versus BDP/FF 

▪BDP/FF/GLY versus BDP/FF+TIO

73 mL (p = .0025) for high dose 

– 45 mL (p = .13) for high dose

12% (RR 0.88, p = .11) for high dose

7% (RR 1·07, p = .50) for high dose

IRIDIUM 
▪MF/IND/GLY versus MF/IND 

▪MF/IND/GLY versus FP/SLM

• 76 mL (p < .001) for medium dose 

• 65 mL (p < .001) for high dose 

• 99 mL (p < .001) for medium dose 

• 119 mL (p < .001) for high dose

• 13% (RR 0.87, p = .17) for medium dose

• 15% (RR 0.85, p = .12) for high dose

• 19% (RR 0.81, p = .041) for medium dose

• 36% (RR 0.64, p < .001) for high dose

ARGON 
▪MF/IND/GLY versus FP/SLM+TIO High- dose and medium- dose MF/IND/GLY were noninferior 

to high- dose FP/SLM+TIO for AQLQ 

(least square mean treatment difference: 0.073 and– 0.038, 

respectively; both p < .001).

High- dose MF/IND/GLY improved trough FEV1 at Weeks 8 

(Δ: 67 mL; p = .007), 16 (Δ: 66 mL; p = .007) and 24 (Δ: 96 

mL; p < .001) versus high dose FP/SLM+TIO.

Medium- dose MF/IND/GLY medium- dose versus high dose 

FP/SLM+TIO at Weeks 8 (Δ: 3 mL; p = .892), 16 (Δ: −2 mL; 

p = .945) and 24 (Δ: 9 mL; p = .713).

Medium- dose MF/IND/GLY versus FP/ SLM high dose+TIO

• 4% increase (RR 1.04, p = .798)

High- dose MF/IND/GLY versus FP/SLM high dose+TIO

• 12% reduction (RR 0.88, p = .414)

CAPTAIN
▪F/UMEC/VI 100/62.5/25 versus F/VI 100/25

▪F/UMEC/VI 200/62.5/25 versus F/VI 200/25

110 mL (66, 153; p < .001) for medium dose 

92 mL (49, 135; p < .001) for high dose 

Adding UMEC 31.25 µg to F/VI produced similar 

improvements.

No statistically significant difference F/ UMEC 62.5 µg/VI 

versus F/VI (pooled analysis)



Papi et al. Eur J Intern Med. 2021 Mar;85:14-22

Pre-dose FEV1

ICS/LABA/LAMA vs ICS/LABA

Annualized M-S exacerbation aRR

ICS/LABA/LAMA vs ICS/LABA



Kim et al. JAMA. 2021 Jun 22;325(24):2466-2479.



Kim et al. JAMA. 2021 Jun 22;325(24):2466-2479.

Exacerbations



Asthma control & QOL

Kim et al. JAMA. 2021 Jun 22;325(24):2466-2479.



Lung function

Kim et al. JAMA. 2021 Jun 22;325(24):2466-2479.



Rogliani et al. Eur Respir J. 2021 Sep 2;58(3):2004233.



Rogliani et al. Eur Respir J. 2021 Sep 2;58(3):2004233.



Which patients more likely to be 
benefit from Triple Thearpy?



Kerstjens et al. Respir Med. 2016 Aug;117:198-206.



Peak FEV1 at 24 weeks Time-to-first severe exacerbation over 48 weeks



Singh et al. Respir Res. 2020 Oct 29;21(1):285



Singh et al. Respir Res. 2020 Oct 29;21(1):285



Singh et al. Eur Respir J. 2020 Sep 24;56(3):2000476

PAL : 

Post-bronchodilator FEV1 ⩽80% + 

FEV1/FVC ⩽0.7 



Summary



Summary

• Unmet needs in asthma care 

; half of the patients are currently not well-controlled

• LAMA has shown additive effects on lung function, asthma control, symptom 
and exacerbation rates

• SITT > MITT : adherence, exacerbation, cost

• 5 key RCTs → SITT shown improvement in lung function, asthma control, 
symptoms and exacerbation rates

• Bronchodilator response (+), persistent airflow obstruction 
→ may be indicators for more favorable outcome 
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