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Introduction

 Severe (hospitalized) exacerbations place a high clinical and financial burden on both 
patients and healthcare systems,1 and are an important cause of morbidity and mortality2

‐ Patients who suffer severe exacerbations have increased risk of future exacerbations and death3

 The FULFIL trial evaluated once-daily FF/UMEC/VI therapy versus twice-daily BUD/FOR 
therapy in patients with symptomatic COPD with and without recent exacerbations4

 Compared with BUD/FOR, patients who received FF/UMEC/VI demonstrated4:
‐ Clinically meaningful and statistically significant improvements in lung function and SGRQ total 

score (co-primary endpoints)
‐ Reductions in the rate of moderate (needing treatment with corticosteroids and/or antibiotics)/severe 

(hospitalized) exacerbation 

 This post hoc analysis examined the effect of treatment on severe exacerbation rates in 
FULFIL

BUD, budesonide; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol;  SGRQ, St George’s Respiratory Questionnaire; 
UMEC, umeclidinium; VI, vilanterol
1. Halpin DMG, et al. Int J Chron Obstruct Pulmon Dis 2017;12:2891–908; 2. Halpin DMG, et al. Int J Chron Obstruct Pulmon Dis 2012;7:653–61; 
3. Müllerova H, et al. CHEST 2015;147(4):999–1007; 4. Lipson DA, et al. Am J Respir Crit Care Med 2017;196(4):438–46.



Methods

≥40 years of age
Symptomatic COPD: CAT score ≥10 
at screening
FEV1/FVC ratio <0.70
FEV1 <50%  predicted at screening 
OR
FEV1 50–<80% at screening and 
≥2 moderate or ≥1 severe exacerbation in prior 12 months
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Severe exacerbation: any exacerbation resulting in 
hospitalization
Statistical analysis: analysis was performed using a 
generalized linear model assuming a negative binomial 
distribution
Covariates: treatment group, exacerbation history 
(0, 1, ≥2 moderate/severe), smoking status at screening, 
geographical region and post-bronchodilator percent 
predicted FEV1 on Day 1
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FF/UMEC/VI BUD/FOR*

24weeks

ITT population

Placebo

Placebo

Budesonide 400 mcg
Formoterol 12 mcg

Once daily Once daily

Fluticasone furoate 100 mcg
Umeclidinium 62.5 mcg
Vilanterol 25 mcg

Twice-daily Twice-daily

On-treatment 
severe annual 

exacerbation rates

Change from baseline trough FEV1 at Week 24

Change from baseline in SGRQ total score at Week 24

52weeks

EXT population

*400/12 mcg is not an approved dose in the USA for COPD. The dose and formulation available in the USA for COPD is budesonide/formoterol 160/4.5 mcg given as 
2 inhalations BID via a pMDI, which is comparable to the dose used in the study.1
BID, twice daily; BUD, budesonide; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; EXT, extension; FEV1, forced expiratory volume in 
1 second; FF, fluticasone furoate; FOR, formoterol; FVC, forced vital capacity; ITT, intention-to-treat; pMDI, pressurized metered dose inhaler; SGRQ, St George’s 
Respiratory Questionnaire; UMEC, umeclidinium; VI, vilanterol
1. Symbicort PI 2017. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021929s013lbl.pdf (accessed September 2, 2021). 



Results: Baseline characteristics of FULFIL

*ITT population: FF/UMEC/VI n=908, BUD/FOR n=897, total n=1805; EXT population: FF/UMEC/VI n=209, BUD/FOR n=220, total n=429; †at screening;
‡ITT population: FF/UMEC/VI n=908, BUD/FOR n=897, total n=1805; EXT population: FF/UMEC/VI n=208, BUD/FOR n=219, total n=427; §ITT population: 
FF/UMEC/VI n=907, BUD/FOR n=897, total n=1804; EXT population: FF/UMEC/VI n=208, BUD/FOR n=219, total n=427.
BMI, body mass index; BUD, budesonide; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; EXT, extension; FEV1, forced expiratory 
volume in 1 second; FF, fluticasone furoate; FOR, formoterol; ITT, intention-to-treat; N/A, not available; SD, standard deviation; SGRQ, St George’s Respiratory 
Questionnaire; UMEC, umeclidinium; VI, vilanterol

Characteristics
ITT population (24 weeks) EXT population (52 weeks)

FF/UMEC/VI
(N=911)

BUD/FOR
(N=899)

Total
(N=1810)

FF/UMEC/VI
(N=210)

BUD/FOR
(N=220)

Total
(N=430)

Age, years, mean (SD) 64.2 (8.6) 63.7 (8.7) 63.9 (8.6) 63.7 (7.8) 63.3 (8.4) 63.5 (8.1)
Female, n (%) 233 (26) 236 (26) 469 (26) 53 (25) 58 (26) 111 (26)
BMI, kg/m2, mean (SD)* 26.9 (5.2) 27.0 (5.1) 26.9 (5.1) 27.6 (5.3) 27.0 (5.1) 27.3 (5.2)
Current smokers†, n(%) 400 (44) 394 (44) 794 (44) 95 (45) 97 (44) 192 (45)
Moderate/severe COPD exacerbations in previous 12 months†, n (%)
0 313 (34) 317 (35) 630 (35) 62 (30) 72 (33) 134 (31)
1 252 (28) 253 (28) 505 (28) 77 (37) 79 (36) 156 (36)
≥2 346 (38) 329 (37) 675 (37) 71 (34) 69 (31) 140 (33)
Severe COPD exacerbations in previous 12 months†, n (%)
0 726 (80) 699 (78) 1425 (79) 152 (72) 163 (74) 315 (73)
1 167 (18) 177 (20) 344 (19) 53 (25) 52 (24) 105 (24)
≥2 18 (2) 23 (3) 41 (2) 5 (2) 5 (2) 10 (2)
Post-bronchodilator FEV1, % predicted 
mean (SD)†, ‡ 45.5 (13.0) 45.1 (13.6) 45.3 (13.3) 47.1 (13.3) 45.4 (14.9) 46.2 (14.1)

CAT score†, mean (SD) 19.2 (5.2) 19.1 (5.2) 19.1 (5.2) 19.3 (4.7) 19.0 (4.7) 19.1 (4.7)
Eosinophils, 109/L, mean (SD)†,§ 0.213 (0.190) 0.213 (0.280) N/A 0.225 (0.178) 0.222 (0.217) N/A



Results: On-treatment moderate and severe 
exacerbations

 Few patients experienced severe exacerbations during the study 

Exacerbation severity, n (%)
ITT population (24 weeks) EXT population (52 weeks)

FF/UMEC/VI
(N=911)

BUD/FOR
(N=899)

FF/UMEC/VI
(N=210)

BUD/FOR
(N=220)

Moderate* 85 (9) 106 (12) 30 (14) 42 (19)

Severe† 12 (1) 22 (2) 5 (2) 20 (9)

Moderate or severe 95 (10) 126 (14) 34 (16) 60 (27)

*Any exacerbation leading to treatment with oral or systemic corticosteroids and/or antibiotics not involving hospitalization; †any exacerbation leading to hospitalization.
BUD, budesonide; EXT, extension; FF, fluticasone furoate; FOR, formoterol; ITT, intention-to-treat; UMEC, umeclidinium; VI, vilanterol



Results: On-treatment severe exacerbations 
Mean annualized severe 

exacerbation rate*

FF/UMEC/VI BUD/FOR Rate ratio 
(95% CI) P-value

ITT population

FF/UMEC/VI (N=907) vs 
BUD/FOR (N=892) 0.029 0.059 0.49 

(0.24, 1.03) 0.061

EXT population

FF/UMEC/VI (N=210) vs 
BUD/FOR (N=219) 0.037 0.112 0.33 

(0.13, 0.85) 0.021

0.00 0.25 0.50 0.75 1.00 1.25

Rate ratio (95% CI)

Favors FF/UMEC/VI Favors BUD/FOR

*Severe exacerbation: any exacerbation leading to hospitalization.
Percent reduction in annual exacerbation rate was calculated as (1-rate ratio)*100. 
BUD, budesonide; CI, confidence interval; EXT, extension; FF, fluticasone furoate; FOR, formoterol; ITT, intention-to-treat; UMEC, umeclidinium; VI, vilanterol

 Up to Week 24, in the ITT population, FF/UMEC/VI numerically reduced severe exacerbation rates versus BUD/FOR 
by 51% (95% CI: -3, 76) 

 Up to Week 52, in the EXT population, FF/UMEC/VI significantly reduced severe exacerbation rates versus BUD/FOR 
by 67% (95% CI: 15, 87) 



Conclusions

 The results from this post hoc analysis suggest that once-daily FF/UMEC/VI 
triple therapy reduces annualized severe exacerbation rates versus twice-daily 
BUD/FOR dual therapy in patients with symptomatic COPD with and without 
recent exacerbations by:
‐ 51% (95% CI: -3, 76) (Week 24) 
‐ 67% (95% CI: 15, 87) (Week 52)

 These data are consistent with those of the IMPACT trial, where FF/UMEC/VI 
numerically reduced severe exacerbation rates versus FF/VI1

 These findings highlight the potential benefits of FF/UMEC/VI triple therapy 
over ICS/LABA dual therapy in reducing the clinical and economic burden 
associated with severe exacerbations in this patient population

COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; 
UMEC, umeclidinium; VI, vilanterol
1. Lipson DA, et al. N Engl J Med 2018;378:1671–80.


