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Purpose: Real-world asthma control data among patients initiating fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) are 
limited. This study assessed rescue medication use and asthma-related exacerbations in patients with asthma before and after initiating 
single-inhaler FF/UMEC/VI using administrative claims data.
Patients and Methods: This retrospective, pre-post cohort study analyzed data from the IQVIA PharMetrics Plus database 
(September 18, 2016‒March 31, 2020). Patients aged ≥18 years that had ≥1 dispensing of single-inhaler FF/UMEC/VI 100/62.5/25 
mcg (first dispensing = index date), ≥12 months of continuous health insurance enrollment prior to (pre-treatment) and following 
(post-treatment) FF/UMEC/VI initiation and ≥1 diagnosis of asthma during the pre-treatment period or on the index date were 
included. The primary endpoint was the number of oral corticosteroid (OCS) dispensings per patient per year during pre- and post- 
treatment periods. Secondary endpoints included asthma-related exacerbation rates and short-acting β2-agonist (SABA) use. 
Comparisons between pre- and post-treatment periods were made using risk and rate ratios.
Results: Overall, 890 patients with asthma initiating treatment with FF/UMEC/VI were included. The most recently dispensed 
controller medications prior to FF/UMEC/VI initiation were inhaled corticosteroids/long-acting β2-agonists (33.5%) and leukotriene 
modifiers (33.0%). Patients had a 29% reduction in the number of OCS dispensings (rate ratio [95% confidence interval (CI)]: 0.71 
[0.65, 0.77], P < 0.001) during post-treatment versus pre-treatment, with a 23% reduction in the proportion of patients with ≥1 OCS 
dispensing post-treatment (risk ratio [95% CI]: 0.77 [0.73, 0.82], P < 0.001). Significant reductions in rates (rate ratio [95% CI]) of 
asthma-related exacerbations (0.59 [0.52, 0.67], P < 0.001) and SABA use (0.80 [0.74, 0.86], P < 0.001) were also observed.
Conclusion: In this real-world study, patients with asthma had significantly lower OCS use, asthma-related exacerbations, and SABA 
use following treatment initiation with FF/UMEC/VI compared with their pre-treatment period. These results suggest better asthma 
control following initiation of FF/UMEC/VI in a routine clinical practice setting.
Keywords: oral corticosteroids, rescue medication use, asthma control, FF/UMEC/VI, asthma exacerbations

Introduction
Between 30% and 50% of patients with asthma in the United States (US) are reported to have uncontrolled disease 
despite adherence to inhaled corticosteroid/long-acting β2-agonist (ICS/LABA) therapy.1,2 Patients whose asthma is 
uncontrolled experience worse quality of life, increased exacerbation frequency, healthcare costs, and risk of mortality 
compared with patients with well-controlled asthma.2–6

In the US, it has been found that 65% of patients with persistent asthma aged ≥12 years are prescribed oral corticosteroids 
(OCS), with 19% of patients classified as “high users” (cumulative dose of ≥450 mg within 90 days).7 Excessive need of OCS and/ 
or short-acting β2-agonists (SABA) are often key indicators of poor asthma control7–9 and due to the serious side effects associated 
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with OCS use,10 there is a risk of long-term complications and development of comorbid disease.11,12 Common adverse effects of 
OCS use include cataracts, hypertension, sleep apnea, osteoporosis, pneumonia, depression and anxiety.10 As such, the 2023 
Global Initiative for Asthma (GINA) strategic report discourages the use of OCS as maintenance therapy except as a last resort.13 

In addition, withdrawal from OCS therapy following long-term use can result in prolonged adrenal insufficiency that requires 
appropriate substitution and preventive measures.7

For patients with asthma who remain uncontrolled on a combination of ICS and LABA, the GINA report recommends a long- 
acting muscarinic antagonist (LAMA) as an add-on maintenance therapy option (ie, triple therapy).13 The addition of a LAMA to 
ICS/LABA for maintenance therapy was previously only available through multiple-inhaler triple therapy (MITT), usually 
requiring different devices or differing dosing regimens.13 Fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) in a fixed- 
dose combination inhaler (ELLIPTA dry-powder inhaler) was the first single-inhaler triple therapy (SITT) to receive approval 
from the US Food and Drug Administration (FDA) and the only SITT available in the US that is administered once daily.14

FF/UMEC/VI provides an alternative treatment paradigm for the management of patients with asthma who remain sympto-
matic on dual therapy;15 however, real-world data on asthma control among patients initiating FF/UMEC/VI are currently limited.

This retrospective cohort study assessed the impact of initiation of once-daily single-inhaler FF/UMEC/VI therapy on asthma 
control, as measured by the reduction in OCS use, asthma-related exacerbations, and rescue inhaler use, among patients with 
asthma in the US.

Materials and Methods
Data Source
De-identified data from the IQVIA PharMetrics Plus (IQVIA) database were obtained for the period of September 18, 
2016, to March 31, 2020. The IQVIA database offers a diverse representation of employers, payers and providers, with 
geographic zones covering all 50 states of the US. It contains historical information on patient demographics, plan 
enrollment, and inpatient, outpatient, and pharmacy claims for approximately 40 million patients with both medical and 
pharmacy benefits in any given recent year.

Study Design
This was a retrospective, pre-post cohort study. The study design is shown in Figure 1. The index date was defined as the first 
pharmacy claim for off-label use of single-inhaler FF/UMEC/VI 100/62.5/25 mcg during the patient identification period 
from September 18, 2017 (approval date of FF/UMEC/VI for chronic obstructive pulmonary disease [COPD]) to March 31, 
2019. The pre-treatment period was defined as the 12 months prior to, and including, the index date. The 12-month period 
beginning the day after the index date was defined as the post-treatment period. The study period was truncated on March 31, 
2020 to minimize any confounding effects resulting from the COVID-19 pandemic. Each patient served as their own control 
by comparing study outcomes in the time periods prior to and following initiation of FF/UMEC/VI.

Ethics Approval and Informed Consent
This study complied with all applicable laws regarding patient privacy. The IQVIA database contains anonymized patient 
records; therefore, these analyses did not require Institutional Review Board approval or consent, as the Office for 

Figure 1 Study design. 
Abbreviations: FF, fluticasone furoate; UMEC, umeclidinium; VI, vilanterol.
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Human Research Protections under the US Department of Health and Human Services does not consider research of fully 
deidentified information to involve human subjects {Electronic Code of Federal Regulations, #86}. The study was 
conducted in compliance with the Health Insurance Portability and Accountability Act.

Study Population
Patients were included in the study if they were aged ≥18 years at the index date, had ≥1 dispensing of single-inhaler FF/UMEC/ 
VI 100/62.5/25 mcg, ≥1 medical claim with a primary or secondary diagnosis of asthma (International Classification of Diseases 
10th Revision Clinical Modification [ICD-10-CM]: J45.xxx) during the pre-treatment period or on the index date, and ≥12 months 
of continuous health insurance enrollment both prior to and after the index date. Patients with ≥1 medical claim with a diagnosis of 
COPD (ICD-10-CM: J41.x–J44.x) in any position during the pre-treatment period or on the index date were excluded.

Study Endpoints
The primary endpoint was to describe and compare the mean (standard deviation [SD]) number of OCS dispensings per 
patient per year (PPPY), including the mean difference during the pre- and post-treatment periods.

OCS-related secondary endpoints assessed during the pre- and post-treatment periods were the proportion of patients 
with ≥1 OCS dispensing, the proportion of patients with no OCS exposure (0 mg/day), as well as exposure stratified by 
dose (>0–6, >6–12 and >12 mg/day), mean number of OCS bursts PPPY and chronic OCS use (maintenance use with 
a mean daily dose ≥5 mg and ≥10 mg). OCS exposure was calculated as the total OCS dosage dispensed during the 
period divided by the length of the period. Maintenance OCS use was defined as one or multiple OCS claims that had 
a gap of ≤14 days between the end date of a claim and the start date of the subsequent claim for at least 90 days. OCS 
bursts were defined as a pharmacy claim for an OCS medication with 2–28 days of supply and an average daily dose of 
≥20 mg prednisone or equivalent.

Other secondary endpoints evaluated during the pre- and post-treatment periods included the rate of overall, inpatient/ 
emergency department (IP/ED)-defined and systemic corticosteroid (SCS)-defined asthma-related exacerbations, and time-to- 
first overall, IP/ED-defined and SCS-defined asthma-related exacerbations. Overall asthma-related exacerbations included both 
IP/ED- and SCS-defined asthma-related exacerbations. IP/ED-defined asthma-related exacerbations included IP-defined exacer-
bations (ie, an asthma-related IP visit or an asthma-related ED visit resulting in an IP visit within +1 day) and ED-defined 
exacerbations (ie, an asthma-related ED visit). SCS-defined asthma-related exacerbations were defined as an asthma-related ED 
or outpatient visit with an SCS (OCS or injectable corticosteroid) medical or pharmacy claim within ±5 days. Asthma-related 
visits were identified as claims with a primary diagnosis of asthma. If ≥2 exacerbations occurred within 14 days of each other, this 
was classified as a single exacerbation according to the contributing event with the highest severity.

The mean number of SABA canisters per person year (PPY), and the proportion of patients with ≥1 SABA canister were 
other secondary endpoints evaluated during the pre- and post-treatment periods. Mean duration of FF/UMEC/VI treatment, 
mean number of FF/UMEC/VI dispensings and mean days of supply per dispensing were assessed during the post-treatment 
period and latest maintenance medication use prior to FF/UMEC/VI initiation was assessed during the pre-treatment period on 
the date closest to the index date. Duration of FF/UMEC/VI treatment was defined as the number of days from the first 
dispensing to the end of the days’ supply of the last dispensing.

Statistical Analysis
Descriptive statistics were summarized for patient characteristics during the pre-treatment period and treatment patterns of 
FF/UMEC/VI during the post-treatment period, as well as OCS treatment patterns and SABA canister use. Continuous 
variables were calculated as mean (SD), and relative frequencies and proportions were calculated for categorical variables.

During the pre- and post-treatment periods with FF/UMEC/VI, OCS outcomes, rates of asthma-related exacerbations, 
SABA canister use, and the proportion of patients using ≥1 SABA canisters were compared using rate ratios estimated 
from Poisson regressions and risk ratios estimated from log-binomial regressions, accounting for correlation between the 
pre- and post-treatment periods within the same patient using generalized estimating equations. 95% confidence intervals 
(CIs) and P-values were also reported using robust standard errors.
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Rates of asthma-related exacerbations were reported PPY, calculated as the number of events, divided by person-years 
of observation and compared between the pre- and post-treatment periods. The time-to-first exacerbation (overall, IP/ED 
and SCS-defined) was estimated using a Kaplan–Meier survival analysis.

All analyses were conducted using SAS Enterprise Guide, Version 7.15 (SAS Institute Inc., Cary, NC, USA).

Results
Study Population, Demographics and Clinical Characteristics
A total of 5862 patients initiating treatment with FF/UMEC/VI were identified, of whom 890 patients (15.2%) were included 
in the study following application of the inclusion and exclusion criteria (Figure 2). Patients had a mean (SD) age of 52.0 
(11.3) years, 56.9% of patients were female, and most patients were from the South US region (57.6%) (Table 1).

Figure 2 Patient attrition. 
Notes: aFF/UMEC/VI was identified using the following NDCs: 0173-0887-10, 0173-0887-14, and 0173-0887-61. bContinuous health insurance coverage was defined as 
continuous health plan enrollment with medical and pharmacy coverage. cAsthma was identified using diagnosis codes (ICD-9-CM: 493.xx, ICD-10-CM: J45.xxx). dCOPD 
was identified using diagnosis codes (ICD-9-CM: 491.x, 492.x, 496.x; ICD-10-CM: J41.x–J44.x). 
Abbreviations: COPD, chronic obstructive pulmonary disorder; FF, fluticasone furoate; GPI, generic product identifier; ICD, International Classification of Diseases; ICS, 
inhaled corticosteroid; LABA, long-acting β2 agonist; LAMA, long-acting muscarinic antagonist; MITT, multiple-inhaler triple therapy; NDC, National Drug Code; UMEC, 
umeclidinium; VI, vilanterol.
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Table 1 Patient demographics and clinical characteristics during the pre-treatment 
period

(N = 890)

Age at index, years, mean (SD) 52.0 (11.3)

Female, n (%) 506 (56.9)

Regiona, n (%)

South 513 (57.6)

Midwest 184 (20.7)

West 102 (11.5)

Northeast 91 (10.2)

Quan-CCIb, mean (SD) 1.34 (0.98)

Physician specialtyc, n (%)

Primary cared 350 (39.3)

Respiratory specialiste 379 (42.6)

Allergist 187 (21.0)

Pulmonologist 193 (21.7)

Overall asthma-related exacerbationsf

Asthma-related exacerbation, mean (SD) 0.79 (1.3)

≥1 asthma-related exacerbation, n (%) 376 (42.2)

Asthma-related HRUg, n (%)

≥1 IP visit 22 (2.5)

≥1 ED visit 62 (7.0)

≥1 OP visit 685 (77.0)

Speciality visit 432 (48.5)

Primary care visit 326 (36.6)

Other visit 257 (28.9)

Asthma-related healthcare costsh, USD 2020, mean (SD)

Total costs (medical+pharmacy) $5131 ($12,585)

Medical costs $2693 ($10,493)

IP $609 ($5594)

ED $65 ($315)

OP $2019 ($8625)

Pharmacy $2438 ($5754)

Asthma-related comorbiditiesi, n (%)

Allergic rhinitis 449 (50.4)

Sinusitis 347 (39.0)

(Continued)
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Comorbidities
The most common asthma-related comorbidities were allergic rhinitis (50.4%), sinusitis (39.0%), upper respiratory tract 
infection (37.6%), and gastroesophageal reflux disease (31.7%) (Table 1).

Healthcare Resource Utilization (HRU) and Costs
Most patients had ≥1 asthma-related outpatient visit during the pre-treatment period, not including the index date 
(77.0%), and most patients were seen by a respiratory specialist (42.6%) or primary care physician (39.3%) closest to 
the index date. Mean (SD) total asthma-related healthcare costs were $5131 ($12,585), including outpatient visit costs of 
$2019 ($8625) and pharmacy costs of $2438 ($5754) (Table 1).

Asthma Medication During the Pre-Treatment Period
Patients most frequently used ICS/LABA (61.9%), leukotriene modifiers (51.7%), ICS (18.2%), MITT (13.9%), and 
LAMA (13.8%) as maintenance medications (Table 2). The most common rescue medication classes used by patients 
were antibiotics (81.0%), followed by SCS (77.1%), and SABA (72.2%) (Table 2).

Mean OCS Usage
The rate of OCS dispensings was significantly lower during the post-treatment period (mean [SD] 1.6 [2.6] dispensings 
PPPY) compared with the pre-treatment period (mean [SD] 2.3 [2.9] dispensings PPPY) (Figure 3). The absolute difference 

Table 1 (Continued). 

(N = 890)

Upper respiratory tract infection 335 (37.6)

Gastroesophageal reflux disease 282 (31.7)

Obstructive sleep apnea 207 (23.3)

Anxiety disorders 177 (19.9)

Depressive disorders 137 (15.4)

Pneumonia 99 (11.1)

Acute respiratory failure 14 (1.6)

Eosinophilic disorders 7 (0.8)

Cystic fibrosis 1 (0.1)

Notes: aEvaluated at the index date (ie, first dispensing of FF/UMEC/VI on or after September 18, 2017). bEvaluated 
during the pre-treatment period, excluding the index date. cPrimary care includes family/general medicine practi-
tioners, nurse practitioners, internal medicine, and pediatricians. dRespiratory specialist was prioritized among 
patients with both primary care and respiratory specialist on the closest claim to the index date (ie, primary care and 
respiratory specialist are mutually exclusive). Respiratory specialists include pulmonologists and allergists. Allergist 
and pulmonologist are not mutually exclusive categories as some patients may have had claims for both specialists on 
the same day. eBased on medical claims within 30 days prior to the index date, including the index date. 
fExacerbations were IP/ED-defined or SCS-defined during the 12-month pre-treatment period, excluding the 
index date. IP/ED-defined exacerbations included IP-defined exacerbations (ie, an asthma-related IP visit or an 
asthma-related ED visit resulting in an IP visit within +1 day) and ED-defined exacerbations (ie, an asthma-related ED 
visit); SCS-defined: an asthma-related ED visit or OP visit with an OCS or SCS dispensing and/or administration with 
±5 days. gAsthma-related visits were identified as claims with a primary diagnosis of asthma. hAsthma-related HRU 
and costs were identified as any claim with a primary diagnosis of asthma during the pre-treatment period, excluding 
the index date. iEvaluated during the pre-treatment period. 
Abbreviations: ED, emergency department; FF, fluticasone furoate; HRU, healthcare resource utilization; IP, 
inpatient; OCS, oral corticosteroid; OP, outpatient; Quan-CCI, Quan-Charlson Comorbidity Index; SCS, 
systemic corticosteroid; SD, standard deviation; UMEC, umeclidinium; VI, vilanterol.
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in the mean number of OCS dispensings between the pre- and post-treatment period was 0.7, with a 29% reduction in the 
annual rate of OCS dispensing (rate ratio [95% CI]: 0.71 [0.65, 0.77], P < 0.001) in the post-treatment versus pre-treatment 
period (Figure 3).

Figure 3 Mean number of OCS dispensings pre- and post-treatment with FF/UMEC/VI. 
Abbreviations: CI, confidence interval; FF, fluticasone furoate; OCS, oral corticosteroid; PPPY, per person per year; SD, standard deviation; UMEC, umeclidinium; VI, 
vilanterol.

Table 2 Asthma medication use during the pre-treatment 
period

Asthma Medicationsa (N = 890)

Maintenance medication, n (%)

ICS/LABA 551 (61.9)

Leukotriene modifiers 460 (51.7)

ICS 162 (18.2)

MITT 124 (13.9)

LAMA 123 (13.8)

Biologics 59 (6.6)

LAMA/LABA 49 (5.5)

Methylxanthines 12 (1.3)

LABA 11 (1.2)

Mast cell stabilizers 1 (0.1)

Rescue medication, n (%)

Antibiotics 721 (81.0)

SCS 686 (77.1)

SABA 643 (72.2)

SABA/SAMA 106 (11.9)

SAMA 27 (3.0)

Note: aAsthma medication use was not mutually exclusive. 
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; 
LAMA, long-acting muscarinic antagonist; MITT, multiple-inhaler triple 
therapy; PDE, phosphodiesterase; SABA, short-acting β2-agonist; SAMA, 
short-acting muscarinic antagonist; SCS, systemic corticosteroid.
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Additional OCS Treatment Patterns
The proportion of patients with ≥1 OCS dispensing during the post-treatment period was significantly lower compared 
with the pre-treatment period (56.9% vs 73.4%; risk ratio [95% CI]: 0.77 [0.73, 0.82], P < 0.001) (Figure 4A). Similar 
findings were observed for the mean (SD) number of OCS bursts PPPY (0.8 [1.4] vs 1.2 [1.6] bursts PPPY; rate ratio 
[95% CI]: 0.70 [0.64, 0.77], P < 0.001) (Figure 4B). The proportion of patients with no OCS exposure showed a 62% 
improvement during the post-treatment period compared with the pre-treatment period (risk ratio [95% CI]: 1.62 [1.45, 
1.82], P < 0.001) (Figure 4C).

The mean (SD) daily dose per dispensing was similar across the two time periods (post-treatment: 28.0 [12.9] mg; pre- 
treatment: 28.5 [11.6] mg) (Table 3). There was a significant reduction of 23% in the proportion of patients with OCS exposure 
>0–6 mg/day during the post-treatment period compared with the pre-treatment period (52.4% vs 68.0%; risk ratio [95% CI]: 
0.77 [0.72, 0.83], P < 0.001) (Table 3). Chronic OCS use was similar across the two time periods (post-treatment: 6.9%; pre- 
treatment: 6.2%), with 3.9% receiving daily doses of ≥5 mg and 3.0% receiving ≥10 mg during the post-treatment period and 
3.3% of patients receiving daily doses of ≥5 mg, and 2.9% of patients receiving ≥10 mg during the pre-treatment period (Table 3).

Figure 4 OCS treatment patterns pre- and post-treatment with FF/UMEC/VI, with proportion of patients with ≥1 OCS use dispensing (A); mean (SD) OCS bursts, PPPY 
(B); proportion of patients with no OCS use exposure (C). 
Notes: aOCS burst was calculated as a pharmacy claim for an OCS medication with 2–28 days of supply and average daily dose of ≥20 mg prednisone (or equivalent). If ≥2 
bursts were observed for a patient within 14 days of each other, they were considered as one burst. bOCS exposure was calculated as the total OCS dosage dispensed 
during the period divided by the length of the period. No OCS exposure was defined as 0 mg/day. 
Abbreviations: CI, confidence interval; FF, fluticasone furoate; OCS, oral corticosteroid; PPPY, per person per year; SD, standard deviation; UMEC, umeclidinium; VI, 
vilanterol.
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Asthma-Related Exacerbations
During the pre-treatment period excluding the index date, 42.2% of patients experienced ≥1 asthma-related exacerbation 
(Table 1). IP/ED-defined exacerbations and SCS-defined exacerbations occurred in 8.7% and 38.1% of patients, 
respectively. The overall mean (SD) number of asthma-related exacerbations during the pre-treatment period excluding 
the index date was 0.79 (1.29) (Table 1).

The overall rate of asthma-related exacerbations was significantly lower during the post-treatment period, with 
a reduction of 41% compared with the pre-treatment period (0.50 vs 0.84 PPY; rate ratio [95% CI]: 0.59 [0.52, 0.67], 
P < 0.001) (Figure 5). Rates were also significantly lower for both IP/ED-defined (30% reduction) and SCS-defined (43% 

Figure 5 Rates of asthma-related exacerbations PPY pre- and post-treatment with FF/UMEC/VI. 
Notes: aOverall included both IP/ED-defined and SCS-defined exacerbations. bIP/ED-defined exacerbation included IP-defined exacerbations (ie, an asthma-related IP visit 
or an asthma-related ED visit resulting in an IP visit within +1 day) and ED-defined exacerbations (ie, an asthma-related ED visit); cSCS-defined: an asthma-related ED or OP 
visit with an OCS or SCS dispensing/administration within ±5 days. 
Abbreviations: CI, confidence interval; ED, emergency department; FF, fluticasone furoate; IP, inpatient; OCS, oral corticosteroid; OP, outpatient; PPY, per person year; 
SCS, systemic corticosteroid; UMEC, umeclidinium; VI, vilanterol.

Table 3 OCS exposure during the pre- and post-treatment periods

OCS Treatment Patterns Pre-Treatment 
Period

Post-Treatment 
Period

Risk Ratio  
(95% CI)

P-value

(N = 890) (N = 890)

Average daily dose per dispensing,a mg, mean (SD) 28.5 (11.6) 28.0 (12.9) – –

Mean degree of OCS exposure,b n (%)

Low (>0–6 mg/day) 605 (68.0) 466 (52.4) 0.77 (0.72, 0.83) <0.001

Medium (>6–12 mg/day) 35 (3.9) 30 (3.4) 0.86 (0.57, 1.29) 0.457

High (>12 mg/day) 13 (1.5) 10 (1.1) 0.77 (0.43, 1.36) 0.367

Chronic OCS use,c n (%)

Maintenance use with mean daily dose ≥5 mg 29 (3.3) 35 (3.9) 1.21 (0.84, 1.73) 0.304

Maintenance use with mean daily dose ≥10 mg 26 (2.9) 27 (3.0) 1.04 (0.70, 1.55) 0.853

Notes: aThe average daily dose of OCS was calculated from pharmacy claims as number of tablets × prednisone equivalent strength / number of days supplied. OCS dosage 
was evaluated as prednisone equivalent. bOCS exposure was calculated as the total OCS dosage dispensed during the period divided by the length of the period. 
cMaintenance OCS use was defined as one or multiple OCS claims that had a gap of ≤14 days between the end date of a claim and the start date of the subsequent claim for 
at least 90 days. 
Abbreviations: OCS, oral corticosteroid; SD, standard deviation.
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reduction) exacerbations (IP/ED-defined: 0.08 vs 0.12 PPY; rate ratio [95% CI]: 0.70 [0.51, 0.97], P = 0.032; SCS- 
defined: 0.41 vs 0.73 PPY; rate ratio [95% CI]: 0.57 [0.50, 0.65], P < 0.001) (Figure 5).

Kaplan–Meier plots show the time-to-first asthma-related exacerbation post-treatment, with overall events occurring 
in 11.9% of patients within 3 months, 19.2% within 6 months, 23.4% within 9 months, and 27.8% within 12 months 
(Supplementary Figure 1). The SCS-defined exacerbations followed a similar pattern with events occurring in 10.3% of 
patients within 3 months, 17.0% within 6 months, 20.9% within 9 months, and 25.3% within 12 months (Supplementary 
Figure 1). IP/ED-defined exacerbations occurred in 2.0% of patients within 3 months, 3.7% within 6 months, 4.6% within 
9 months, and 5.6% within 12 months (Supplementary Figure 1).

SABA Use
There was a 20% reduction in SABA usage during the post-treatment period compared with the pre-treatment period 
(2.61 vs 3.27 canisters PPY; rate ratio [95% CI]: 0.80 [0.74, 0.86], P < 0.001). The proportion of patients using ≥1 SABA 
canister during the post-treatment period was also significantly lower compared with the pre-treatment period with an 
18% reduction in risk of SABA usage (60.9% vs 74.6%; risk ratio [95% CI]: 0.82 [0.77, 0.86], P < 0.001) (Figure 6).

FF/UMEC/VI Treatment Patterns
Immediately prior to the initiation of FF/UMEC/VI, the most recently dispensed controller medications were ICS/LABA 
(33.5%), leukotriene modifiers (33.0%), ICS (5.7%), MITT (5.3%), and LAMA/LABA (2.5%). The mean (SD) duration 
of FF/UMEC/VI treatment was 246.8 (149.2) days, the mean number of dispensings was 5.7 (4.2), and the mean number 
of days of supply per dispensing was 36.1 (16.5).

Discussion
In this real-world observational study, patients with asthma who initiated treatment with FF/UMEC/VI demonstrated 
significant reductions in OCS and SABA use, as well as asthma-related exacerbations, relative to the period prior to initiation 
of FF/UMEC/VI. These findings are indicative of an improvement in asthma control upon initiation of FF/UMEC/VI.

This study found a 29% reduction in the mean number of OCS dispensings following initiation of FF/UMEC/VI. Post 
treatment, a 23% reduction in the proportion of patients with ≥1 OCS dispensing was observed compared with the pre- 
treatment period. Furthermore, of 890 patients included, 384 (43%) had no exposure to OCS during the post-treatment 
period; an improvement of 62% compared with the pre-treatment period. A 23% reduction was observed in the 
proportion of patients with OCS exposure between 0 and 6 mg/day following initiation of FF/UMEC/VI. The proportion 
of chronic users of OCS at ≥5 mg and ≥10 mg numerically increased following initiation of FF/UMEC/VI; however, the 
proportion of patients in these groups was small during both periods, and the difference was nonsignificant. Due to the 
association of OCS with both acute and long-term adverse effects10 and the risks posed by cumulative OCS use,11 

Figure 6 Rates of SABA use PPY (A) and proportions of patients with ≥1 SABA canister (B) during the pre- and post-treatment with FF/UMEC/VI. 
Abbreviations: CI, confidence interval; FF, fluticasone furoate; PPY, per person year; SABA short-acting β2-agonist; UMEC, umeclidinium; VI, vilanterol.
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reducing regular and rescue OCS use by 50% has been suggested as a realistic and important goal from a patient 
perspective.16 These findings indicate that a large proportion of patients could either reduce or eliminate their OCS usage 
by initiating FF/UMEC/VI.

This study also observed a 41% reduction in asthma-related exacerbations, including a 43% reduction in SCS-defined 
exacerbations and a 30% reduction in IP/ED-defined exacerbations. It has been shown that patients with asthma who 
experience exacerbations not only have higher HRU and healthcare costs but are also at greater risk of future 
exacerbations than those without a history of exacerbations.5,17–20 The TRIMARAN and TRIGGER studies (which 
compared single-inhaler extrafine combination beclometasone dipropionate/formoterol fumarate/glycopyrronium with 
beclometasone dipropionate/formoterol fumarate) also reported a 23% reduction in severe exacerbations, further high-
lighting the positive impact of SITT on reducing asthma-related exacerbations. A similar reduction was not seen in the 
CAPTAIN study, however the rate of exacerbations in the CAPTAIN population was low, likely due to the inclusion 
criteria not requiring a history of exacerbations.21 Furthermore, patients in the CAPTAIN study were first stabilized on 
FF/VI (100/25 mcg) before stepping up to FF/UMEC/VI (100/62.5/25 mcg); subsequently, the mean annualized severe 
exacerbation rate in the FF/VI group in CAPTAIN was much lower (0.38)21 than was observed in the pre-treatment 
period (0.84) of this study. It must be noted that the population of the present study was broader and more reflective of 
usual clinical practice than CAPTAIN. In CAPTAIN, patients were required to be uncontrolled (Asthma Control 
Questionnaire-6 [ACQ-6] scores of ≥1.5) despite ≥12 week treatment with ICS/LABA, with reduced lung function, 
with a best pre-bronchodilator morning forced expiratory volume in 1 second (FEV1) of between 30% and less than 85% 
of predicted normal value, and airway reversibility.21 These measures are not required to initiate FF/UMEC/VI in usual 
clinical practice. The findings of this study provide real-world evidence to suggest patients initiating FF/UMEC/VI in 
usual clinical practice experience a reduction in asthma-related exacerbations.

In addition, the proportion of patients using SABA canisters and the annual rate of SABA canister use reduced by 18% 
and 20%, respectively, following initiation of FF/UMEC/VI. Use of SABA canisters exceeding 2 per year can contribute to 
a decreased response to SABA as a reliever therapy and has been linked to increased OCS use, risk of severe exacerbations, 
ED visits, hospitalizations, and disease progression.22–25 Therefore the regular use of daily FF/UMEC/VI is associated with 
decreased reliance on SABA to manage asthma symptoms and a decreased exacerbation risk.

During the 12 months prior to initiating FF/UMEC/VI, almost two-thirds of patients were receiving ICS/LABA. The 
improvements in the outcomes examined in this study indicates improved asthma control, highlighting the benefit that 
initiating SITT with FF/UMEC/VI may provide. This supports the recommendations of the GINA 2023 strategy report, 
which highlights the benefits of adding a LAMA in patients whose asthma remains uncontrolled on medium- or high- 
dose ICS/LABA maintenance therapy.13

Strengths of this study include the use of a within-patient pre–post design allowing patients to act as their own 
controls, which enables comparisons with and without FF/UMEC/VI treatment within the same patient population and 
minimizes the risk of having unadjusted confounding factors. These data were collected prior to the COVID-19 pandemic 
and hence were not impacted by pandemic restrictions or changes in practice and patient behavior.

Patients with features of COPD were excluded from this study to ensure that OCS dispensings, SABA use and 
exacerbations were not COPD-related. This was both a strength and a limitation of the study. Here, we confirmed efficacy 
results from CAPTAIN within a real-world population and provided early data into exacerbation reduction within 
a population of patients with asthma. Nonetheless, FF/UMEC/VI is an established medicine for COPD26–28 and 
excluding patients with features of COPD permits a focused research question. However, there is a portion of patients 
with asthma who have features of COPD and this focus may mean that the study population included in this study is not 
representative of the more complex patient with asthma and features of COPD.29

This study observed the off-label use of FF/UMEC/VI 100/62.5/25 mcg in patients with asthma following FDA 
approval of its use in the treatment of COPD on September 18, 2017. Trends observed in this study represent the 
experiences of early adopters of FF/UMEC/VI in patients with asthma, prior to the regulatory approval for asthma 
(September 9, 2020) and any company commercialization. Therefore, results may not be representative of patients who 
initiate FF/UMEC/VI following marketing authorization. It should also be noted that the generalizability of the study 
results to the wider population (eg, other commercially insured populations, uninsured populations, or those with other 
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types of public insurance) is limited as the IQVIA database is generally representative of commercially insured patients 
aged <65 years in the US.

There are some other limitations that should be highlighted regarding this study. The use of OCS and SABA as well as asthma- 
related exacerbation rates may not reflect asthma control as accurately as validated measures used in trials (eg, ACQ-6) or clinical 
parameters collected in practice (eg, peak expiratory flow or FEV1). However, these data are not available within large 
administrative claims datasets. These data are collected for administrative purposes and provide a broad overview of patient 
behavior and health utilization. As a result, elements captured in these datasets are vulnerable to error, for example, there may be 
diagnosis coding inaccuracies, and the presence of dispensed medication does not indicate that the medication was consumed or 
taken as prescribed by the patient. Furthermore, it cannot be ascertained from the administrative claims data whether a dispensing 
for a medication, such as antibiotics, was specific to the management of asthma. As such, asthma medication use may have been 
overestimated if patients had received the treatment for another condition.

Conclusion
To our knowledge, this is one of the first studies to provide real-world evidence on the impact of single-inhaler FF/UMEC/VI 
triple therapy for patients with asthma in usual practice in the US. Patients with asthma initiating FF/UMEC/VI had significant 
reductions in OCS use, SABA use, and asthma-related exacerbations compared with the period prior to treatment. These 
findings suggest substantial benefit for patients who initiate treatment with FF/UMEC/VI in routine clinical practice.
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apply to the availability of these data, which were used under license for the current study.
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