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Introduction
 Patients with COPD who have a prior history of exacerbations have been shown to be at 

an increased risk of future exacerbations.1

 Exacerbations can increase the risk of having a cardiovascular event,2,3 and frequent 
exacerbations are associated with worsening quality of life,4 as well as an increased risk 
of hospitalization5 and mortality.6,7 

 The FULFIL trial evaluated once-daily FF/UMEC/VI therapy versus twice-daily BUD/FOR 
therapy in patients representative of a broad COPD population and was successful in 
meeting primary and secondary objectives.8

 Compared with BUD/FOR, patients who received FF/UMEC/VI demonstrated:8

‐ A reduction of 35% in the rate of moderate (needing treatment with corticosteroids and/or 
antibiotics)/severe (hospitalized) exacerbation (secondary endpoint) based on data up to 24 weeks 
in the ITT population (95% CI: 14%, 51%; P=0.002).8

 This post hoc analysis investigated exacerbation outcomes in FULFIL in patients with and 
without a history of exacerbations in the year prior to study entry.

BUD, budesonide; CI, confidence interval; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol; ITT, intent-to-treat;  
UMEC, umeclidinium; VI, vilanterol.
1. Hurst JR, et al. N Engl J Med 2010;363(12):1128–38; 2. Donaldson GC, et al. CHEST 2010;137(5):1091–7; 3. Kunisaki KM, et al. Am J Respir Crit Care Med 
2018;198(1):51–7; 4. Wedzicha JA & Seemungal TAR. Lancet 2007;370(9589):786–96; 5. Calverley PMA, et al. Int J COPD 2017;12:3391–405; 6. 
Suissa S, et al. Thorax 2012;67(11):957–63; 7. Çolak Y, et al. Respir Med 2019;155:141–7; 8. 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 and no 
exacerbations in the past year OR FEV1 50%–<80% 
at screening and ≥2 moderate or ≥1 severe 
exacerbation in prior 12 months
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Moderate exacerbation: any exacerbation requiring 
corticosteroid or antibiotic therapy.
Severe exacerbation: any exacerbation resulting in 
hospitalization.
Statistical analysis: analyzed using a generalized linear 
model assuming a negative binomial distribution
Covariates: treatment group, smoking status (screening), 
geographical region, and post-bronchodilator % predicted 
FEV1 (Day 1).
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FF/UMEC/VI BUD/FORa

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 moderate/severe and severe 
annual exacerbation rates by treatment group 
were evaluated for the overall ITT population 

and patients with and without exacerbations in 
the year prior to study entry.b

Change from baseline trough FEV1 at Week 24.
Change from baseline in SGRQ total score at 
Week 24.

aNot an approved dose in the US for COPD. The dose and formulation available in the US 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 bmoderate/severe for the overall ITT population was a study secondary endpoint (not post hoc)
BID, twice daily; BUD, budesonide; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; 
FF, fluticasone furoate; FOR, formoterol; FVC, forced vital capacity; ITT, intent-to-treat; pMDI, pressurized metered dose inhaler; SGRQ, St George’s Respiratory 
Questionnaire; UMEC, umeclidinium; US, United States; VI, vilanterol.
1. Symbicort PI 2017. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021929s013lbl.pdf (accessed 2 September 2021).



Results: Baseline characteristics of patients in FULFIL 
(ITT population and patients with and without a history 
of exacerbationsa)

aIn the previous 12 months; bITT population: FF/UMEC/VI n=908, BUD/FOR n=897, total n=1805; cat screening.  
BMI, body mass index; BUD, budesonide; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FF, fluticasone furoate; 
FOR, formoterol; ITT, intent-to-treat; N/A, not available; SD, standard deviation; UMEC, umeclidinium; VI, vilanterol.

Characteristics

Overall ITT population 
(24 weeks)

No prior moderate/severe 
exacerbationa

≥1 moderate/severe 
exacerbationa

FF/UMEC/VI
(N=911)

BUD/FOR
(N=899)

Total
(N=1810)

FF/UMEC/VI
(N=313)

BUD/FOR
(N=317)

Total
(N=630)

FF/UMEC/VI
(N=598)

BUD/FOR
(N=582)

Total
(N=1180)

Age, years, mean (SD) 64.2 (8.6) 63.7 (8.7) 63.9 (8.6) 64.7 (7.9) 64.5 (7.6) 64.6 (7.7) 64.0 (8.9) 63.2 (9.3) 63.6 (9.1)

Female, n (%) 233 (26) 236 (26) 469 (26) 63 (20) 74 (23) 137 (22) 170 (28) 162 (28) 332 (28)

BMI, kg/m2, mean (SD)b 26.9 (5.2) 27.0 (5.1) 26.9 (5.1) 26.0 (5.2) 26.9 (5.5) 26.5 (5.4) 27.3 (5.1) 27.0 (4.9) 27.2 (5.0)
Current smokersc, n (%) 400 (44) 394 (44) 794 (44) N/A N/A N/A N/A N/A N/A

Moderate/severe COPD exacerbations in previous 12 months, n (%)
0 313 (34) 317 (35) 630 (35) 313 (100) 317 (100) 630 (100) 0 (0) 0 (0) 0 (0)
1 252 (28) 253 (28) 505 (28) 0 (0) 0 (0) 0 (0) 252 (42) 253 (43) 505 (43)
≥2 346 (38) 329 (37) 675 (37) 0 (0) 0 (0) 0 (0) 346 (58) 329 (57) 657 (56)
Severe COPD exacerbations in previous 12 months, n (%)
0 726 (80) 699 (78) 1425 (79) 313 (100) 317 (100) 630 (100) 413 (69) 382 (66) 795 (67)
1 167 (18) 177 (20) 344 (19) 0 (0) 0 (0) 0 (0) 167 (28) 177 (30) 344 (29)
≥2 18 (2) 23 (3) 41 (2) 0 (0) 0 (0) 0 (0) 18 (3) 23 (4) 42 (4)
Eosinophils, 109/L, mean (SD)d 0.213 (0.190) 0.213 (0.280) N/A N/A N/A N/A N/A N/A N/A



Results: Annualized moderate/severe exacerbation rates
Model‐estimated 
annualized rates

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

Overall ITT populationa 0.223 0.343 0.65 (0.49, 0.86) 0.002

No moderate/severe
exacerbation in prior 12 monthsa 0.290 0.434 0.67 (0.43, 1.04) 0.073

≥1 moderate/severe exacerbation 
in prior 12 monthsa 0.188 0.294 0.64 (0.45, 0.91) 0.014

0.00 0.50 1.00 1.50 2.00
Rate ratio (95% CI)

Favors FF/UMEC/VI Favors BUD/FOR

aOverall ITT population FF/UMEC/VI n=907, BUD/FOR n=892; No moderate/severe exacerbation in the prior 12 months FF/UMEC/VI n=312, BUD/FOR n=315; 
≥1 moderate/severe exacerbation in prior 12 months FF/UMEC/VI n=595, BUD/FOR n=577.
BUD, budesonide; CI, confidence interval; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol; ITT, intent-to-treat; 
UMEC, umeclidinium; VI, vilanterol.

 Of the patients with no moderate/severe exacerbations in the year prior to study entry, 37 (12%) and 51 (16%) experienced an
on-treatment moderate/severe exacerbation with FF/UMEC/VI and BUD/FOR by 24 weeks, respectively.

 FF/UMEC/VI significantly reduced moderate/severe exacerbation rates by 35% (95% CI: 14%, 51%) in the overall ITT population and by 
36% (95% CI: 9%, 55%) in patients with ≥1 moderate/severe exacerbation in the year prior to study entry. FF/UMEC/VI numerically 
reduced moderate/severe exacerbation rates by 33% (95% CI: –4%, 57%) in patients with no moderate/severe exacerbation in the year 
prior to study entry.



Model‐estimated 
annualized rates

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

Overall ITT populationa 0.029 0.059 0.49 (0.24, 1.03) 0.061

No moderate/severe 
exacerbation in prior 12 monthsa 0.013 0.020 0.62 (0.18, 2.13) 0.446

≥1 moderate/severe exacerbation 
in prior 12 monthsa 0.024 0.056 0.43 (0.17, 1.09) 0.075

Results: Annualized severe exacerbation rates

aOverall ITT population FF/UMEC/VI n=907, BUD/FOR n=892; no moderate/severe exacerbation in the prior 12 months FF/UMEC/VI n=312, BUD/FOR n=315; 
≥1 moderate/severe exacerbation in the prior 12 months FF/UMEC/VI n=595, BUD/FOR n=577.
BUD, budesonide; CI, confidence interval; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol; ITT, intent-to-treat; 
UMEC, umeclidinium; VI, vilanterol.

 Of the patients with no moderate/severe exacerbations in the year prior to study entry, 5 (2%) and 8 (3%), experienced
on-treatment severe exacerbations with FF/UMEC/VI and BUD/FOR by 24 weeks, respectively.

 FF/UMEC/VI numerically reduced severe exacerbation rates by 51% (95% CI: ‒3%, 76%), 57% (95% CI: –9%, 83%) and
38% (95% CI: ‒113%, 82%) in the overall ITT population, in patients with ≥1 moderate/severe exacerbation in the year prior 
to study entry, and in patients with no moderate/severe exacerbation in the year prior to study entry, respectively. 

0.00 0.50 1.00 1.50 2.00
Rate ratio (95% CI)

Favors FF/UMEC/VI Favors BUD/FOR



Conclusions
 The results from this post hoc analysis suggest that once-daily single-inhaler 

FF/UMEC/VI triple therapy reduces moderate/severe and severe exacerbation rates 
compared with twice-daily BUD/FOR dual therapy, in a broad population of patients with 
COPD who had no moderate/severe exacerbations in the prior year.
‐ While these findings were likely limited by sample size, they are of clinical significance 

as reductions were greater than 20%, the target value suggested in the literature when 
evaluating clinically meaningful improvements in exacerbation rates.1

 The magnitude of the effect in the subgroup of patients with no history of exacerbations in 
the prior year were similar with the overall ITT population of the FULFIL trial.2

‐ However, the heterogeneity seen in this subgroup regarding severe exacerbations 
limits the interpretation of this finding for severe exacerbations.

BUD, budesonide; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; FOR, formoterol; ITT, intent-to-treat;  UMEC, umeclidinium; VI, vilanterol.
1. Chapman KR, et al. COPD 2013;10(2):243–9; 2. Jones PW, et al. Am J Respir Crit Care Med 2014;189(3)250 – 5.


