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Figure 1. Dosing schedule for treatment components at MITT initiation

Table 1. Baseline characteristics and medication use at MITT initiation (index date) 
All MITT 
initiators
(N=4132)

Discontinued MITT
by 6 months

(N=3224)

Continuous MITT use
for 6 months

(N=908)
Age, years, mean (SD) 49 (12.1) 49 (12.2) 50 (11.8)
Female, n (%) 2806 (67.9) 2222 (68.9) 584 (64.3)
Region, n (%)*

North East 931 (22.5) 749 (23.2) 182 (20.0)
North Central 869 (21.0) 640 (19.9) 229 (25.2)
South 1665 (40.3) 1312 (40.7) 353 (38.9)
West 648 (15.7) 507 (15.7) 141 (15.5)

Active full employment, n (%) 3069 (74.3) 2388 (74.1) 681 (75.0)

Maintenance therapy, n (%)
Biologics† 249 (6.0) 189 (5.9) 60 (6.6)
LTRA 2014 (48.7) 1537 (47.7) 477 (52.5)
Long-term OCSǂ 217 (5.3) 170 (5.3) 47 (5.2)
Any of the above 2227 (53.9) 1697 (52.6) 530 (58.4)

Reliever therapy, n (%)
SABA 2173 (52.6) 1721 (53.4) 452 (49.8)
SAMA 101 (2.4) 78 (2.4) 23 (2.5)
SABA/SAMA 361 (8.7) 284 (8.8) 77 (8.5)
Any of the above 2316 (56.1) 1833 (56.9) 483 (53.2)

*Unknown: All initiators, n=19, discontinued, n=16, continuous, n=3; †including dupilumab, mepolizumab and 
benralizumab; ǂclaims with ≥28 days’ supply only. LTRA, leukotriene receptor antagonist; OCS, oral corticosteroid; SABA, 
short-acting β2-agonist; SAMA, short-acting muscarinic antagonist. 

● The Global Initiative for Asthma (GINA) recommends a stepwise approach for asthma
treatment in adults and adolescents.1

● At GINA Step 3 and above, daily maintenance therapy is recommended, comprising an inhaled
corticosteroid (ICS) and a long-acting β2-agonist (LABA), with the option of adding a long-acting
muscarinic antagonist (LAMA) from Step 4 for patients whose asthma remains uncontrolled
on ICS/LABA.1

● Until recently, patients with asthma in the USA using ICS, LABA, and LAMA had to use two or
three separate inhalers (multiple inhaler triple therapy [MITT]).

● Although studies have described adherence and persistence following MITT initiation,2-4 data
on characteristics and treatment patterns in patients discontinuing MITT in the USA are scarce.
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Aims
● To quantify and describe patients who discontinue MITT following their first ever MITT initiation,

as well as those who re-initiate MITT following their first ever MITT discontinuation.

● Impact of MITT dosing regimen on MITT discontinuation (Cohort 1).
● Persistence and treatment patterns following MITT discontinuation (Cohort 2).
● Proportion of patients re-initiating MITT within 6 months of MITT discontinuation (Cohort 2).
● Demographics of patients by MITT re-initiation status at 6 months post-discontinuation

(Cohort 2).

Statistical analysis
● All statistical analyses were descriptive in nature unless otherwise stated. Mean (standard

deviation [SD]) was estimated for continuous variables, while n (%) was reported for
categorical variables.

● A Chi-squared test was utilized for post hoc analyses, with the exception of assessment of the
impact of MITT dosing regimen on MITT discontinuation, which was performed using a Cox
proportional hazards model.

● No maintenance therapy was defined as an absence of claims for maintenance therapies in the
60 days post-index.

● Persistence was defined as high (≥9 months), medium (≥6–<9 months), or low (<6 months).

Results
● Of the 441,956 patients who met eligibility criteria, 4132 initiated MITT for the first time

(Cohort 1) and 4393 discontinued MITT for the first time (Cohort 2); the two cohorts are not
mutually exclusive.

● However, some asthma symptoms were more common in patients who discontinued MITT,
including cough (53.0% vs 47.4%), wheezing (14.9% vs 12.7%), and chest tightness (22.5% vs
20.3%).

● There were no clear differences in exacerbation history at baseline between patients who
discontinued MITT at 6 months and continuous users.

● Fewer patients who discontinued MITT by 6 months (12.5%) versus continuous users (16.0%)
had ≥6 dispensing claims for a SABA in the prior year (p=0.006).

Concomitant maintenance and reliever therapy use at MITT initiation (Cohort 1)
● Overall, 6.0% of patients initiated MITT with a concomitant biologic, while 48.7% received

concomitant LTRA, with 5.3% receiving long-term OCS (Table 1).
● Compared with continuous users, fewer patients who discontinued MITT at 6 months initiated

MITT with LTRA (47.7% vs 52.5%), while more received concomitant SABA, SAMA or
SABA/SAMA (56.9% vs 53.2%) (Table 1).

Results

Study design
● This was a retrospective cohort study of the Truven MarketScan administrative claims database

(GSK 207017/PRJ2752) conducted between January 1, 2016, and December 31, 2019 (the
study period).

● Two cohorts were identified using an algorithm developed by GSK to identify prevalent MITT
use among patients with asthma based on comparative testing using alternative definitions.
– Cohort 1: Patients who initiated MITT for the first time, defined as ≥1 day of overlapping

claims for ICS/LABA and LAMA in two devices.
– Cohort 2: Patients who discontinued MITT for the first time, defined as a gap of >45 days

in MITT use.
● Patients were indexed based on their first ever initiation or first ever discontinuation of MITT

between January 1, 2017, and March 31, 2019, of the study period.
● Patients in Cohorts 1 and 2 were followed for 9 and 6 months, respectively, post-index, to allow

for the classification of discontinuation and re-initiation status.

Eligibility criteria
● Inclusion criteria

– Asthma diagnosis during the study period, defined as ≥2 medical claims with an asthma
code (ICD-10-CM: J45.x) in the primary or secondary position ≥30 days apart.

– ≥18 years of age at first medical/pharmacy claim.
– Continuous enrollment prior to index for ≥12 months and after the index date for ≥9 months

(Cohort 1) or ≥6 months (Cohort 2).
– For Cohort 1 only, no recorded use of MITT or single inhaler triple therapy (SITT) during

the baseline period (12-month period before discontinuation).
● Patients were excluded if they had a diagnosis of active respiratory tuberculosis, chronic

obstructive pulmonary disease, cystic fibrosis, or lung cancer (≥1 relevant medical claim with a
code in any position) during the study period.

Outcome variables
● Proportion of patients discontinuing MITT within 6 months of MITT initiation (total study

population).
● Baseline characteristics (comorbidities, asthma symptoms, exacerbations) of MITT initiators by

discontinuation status at 6 months post-MITT initiation (Cohort 1).
● Concomitant maintenance and reliever therapy use at MITT initiation (Cohort 1).

Proportion and characteristics of MITT initiators by discontinuation status 
6 months post-initiation (Cohort 1)
● 78.0% of patients had discontinued MITT by 6 months while 22.0% were continuous users.
● Demographics (age, sex, region, and employment status) were similar between continuous

users and those who discontinued by 6 months (Table 1).
● The most common comorbidities among MITT initiators were atopy (60.5%), cerebrovascular

disorders (44.1%), and obesity (38.5%); comorbidities and asthma symptom frequency were
generally similar between patients who had discontinued MITT by 6 months and continuous
users.
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Figure 2. First maintenance therapy used after MITT discontinuation (Cohort 2)
Figure 3. Most common treatment sequences following MITT discontinuation in the 
6 months after MITT initiation
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Impact of MITT dosing schedule on discontinuation (Cohort 1)
● Fewer patients who discontinued MITT at 6 months versus continuous MITT users were

receiving once-daily ICS/LABA plus once-daily LAMA at treatment initiation (26.2% vs 35.2%;
p<0.001; Figure 1).

● The risk of MITT discontinuation was lower with once-daily ICS/LABA plus once-daily LAMA
(hazard ratio [HR]: 0.81 (95% confidence interval [CI]: 0.75, 0.88) versus once-daily ICS/LABA
plus twice-daily LAMA, or twice-daily ICS/LABA plus once-daily LAMA.

Persistence and treatment patterns in patients discontinuing MITT (Cohort 2)

● MITT persistence in the baseline period was low; 79.6% of patients had <6 months and
13.4% had ≥9 months of use.
– More patients with <6 months persistence during the baseline period had no claims for

maintenance therapy in the 60 days post-discontinuation compared with patients with
>9 months persistence (31.3% vs 21.1%; p<0.001).

● In the 60-day post-MITT discontinuation period, the proportion of patients receiving LAMA
alone or a biologic was highest among patients with high persistence (>9 months) at baseline,
whereas the proportion of patients receiving no maintenance therapy was lowest compared
with other persistence groups (Figure 2).

● In the 6 months after MITT discontinuation, treatment patterns were complex, with over
100 unique sequences observed; 39.8% had some form of maintenance therapy during follow-
up, while 450 (10.2%) patients discontinued MITT and received no maintenance treatment for
≥14 days (Figure 3).

Proportion and characteristics of MITT discontinuers by re-initiation status 6 months post-
discontinuation (Cohort 2) 
● After MITT discontinuation, 34.3% of patients re-initiated MITT within 6 months of

discontinuation.
● Among re-initiators of MITT, mean (SD) age was 50 (12.2) years, and 68.4% of patients were

female; demographics were comparable with those of patients who did not re-initiate MITT
within 6 months of discontinuation.

Conclusions
● Discontinuation of MITT (ICS/LABA/LAMA) is high in patients with asthma, yet

approximately one-third of patients re-initiate MITT after initial discontinuation.
● Most patients (~80%) discontinuing MITT for the first time had been using MITT for

<6 months before discontinuation and had poorly controlled asthma, with a third of patients
having additional maintenance therapy claims in the first 60 days following discontinuation.

● MITT dosing regimen complexity at initiation is an independent predictor of discontinuation
by 6 months, with a once-daily ICS/LABA plus once-daily LAMA regimen associated with a
19% lower risk of discontinuation than more complex MITT regimens.

● Patients with a history of uncontrolled, symptomatic asthma as evidenced by more frequent
cough and SABA use and/or who initiate MITT using less complex once-daily regimens
may be less likely to discontinue MITT than those with controlled asthma who are treated
with more complex MITT regimens.

Note: At the time of MITT discontinuation, patients may have been using other maintenance therapies.


