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Abstract: Despite the 2007 National Asthma Education and Prevention Program Expert Panel 3 

guidelines for the treatment of uncontrolled asthma, many patients with poorly controlled asthma 

still continue to tax the health care system. Controlling asthma symptoms and preventing acute 

exacerbations have been the foundation of care. Using long-term controller treatments such as 

inhaled corticosteroids (ICS) and inhaled long-acting beta2-agonists (LABAs) is a common 

approach. While patient responses to recommended pharmacotherapy may vary, poor adher-

ence to therapy also contributes to poor asthma control. A once-daily combination inhaler, 

such as fluticasone furoate, an ICS, in combination with vilanterol, a LABA, offers increased 

convenience and potential improved adherence, which should result in enhanced clinical out-

comes and reduced exacerbations. The ICS/LABA combination inhaler of fluticasone furoate 

and vilanterol is currently approved in the United States for use in the maintenance of chronic 

obstructive pulmonary disease and to reduce exacerbations. This paper reviews the expanding 

literature on the efficacy of fluticasone furoate and vilanterol in treating asthma.

Keywords: inhaled corticosteroids (ICS), long-acting beta2-agonist (LABA), asthma 

treatments

Introduction
The prevalence of asthma ranges from 9.3% in children younger than 18 years to 7.3% 

among adults, with an incremental cost due to asthma of $56 billion in the United 

States in 2007.1 Asthma medication compliance or adherence is often poor and is a 

significant contributor to poor health outcomes. Many factors can contribute to medi-

cation nonadherence in asthma, including economics, social and cultural barriers, 

attitude, and physician behavior.2 When pharmacy records are compared to patient 

interview data in older patients on medication use, kappa statistics range from 0.37 

to 0.86 for chronic agreement between history and drug use records.3 History is not 

completely reliable as the sole means of measuring medication adherence.

In reviewing the impact of medication regimens on adherence to chronic treatments, 

Ingersoll and Cohen specifically noted the importance of dose frequency and regimen 

complexity as important factors.4 Coleman et al, in a meta-analysis evaluating medi-

cation use in chronic disease, reported that once-daily dosing had the best adherence 

while twice-a-day dosing reduced adherence by 6.7%.5 Because of the importance of 

dosing frequency in asthma treatment, this paper reviews the potential use of a new 

inhaled cortical steroid (ICS)/long-acting beta2-agonist (LABA) (fluticasone furoate 

[FF]/vilanterol [VI]) combination dry-powder inhaler in the treatment of asthma.
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ICS in asthma
ICS continue to be the preferred initial controller agent in 

persistent asthma and play an important role in the treatment 

of both chronic obstructive pulmonary disease (COPD) and 

asthma–COPD overlap syndrome (ACOS).6,7 The National 

Asthma Education and Prevention Program Expert Panel 3 

asthma guidelines8,9 and various reviews have focused on 

the importance of ICS therapy in the maintenance treat-

ment of patients with persistent asthma and ACOS.7,10 The 

anti- inflammatory actions of glucocorticoids in asthma are 

believed to be a result of direct inhibition of multiple cell types 

involved in airway inflammation (eg, mast cells, eosinophils, 

basophils, and lymphocytes) and of inflammatory mediators 

produced by these cells (eg, histamine, leukotriene, and cyto-

kines) as part of the asthmatic response.11 The mechanism of 

action is thought to involve binding of corticosteroids to the 

glucocorticoid receptor, inducing a conformational change 

that allows the activated glucocorticoid receptor to bind to 

deoxyribonucleic acid (DNA). This binding occurs at the 

glucocorticoid-responsive DNA sequence that, subsequently, 

promotes synthesis of anti-inflammatory proteins and inhibi-

tion of transcription of many proinflammatory cytokines.12

Currently available ICS products include dry powder, liquid 

for nebulization, or metered-dose inhaler delivery systems. 

Assessing individual response to ICS products can be difficult 

because significant response variability has been reported with 

ICS use in persistent asthma and ACOS patients.7,13 The Pre-

dicting Response to Inhaled Corticosteroid Efficacy (PRICE) 

study demonstrated that short-term response to ICS predicts 

long-term asthma efficacy, but that as many as 40% of the 

patients were ICS nonresponders.14 A systematic review of 

current ICS-alone products failed to show an economic benefit 

from one product compared to other similar products.15

FF is currently available as an inhaled dry powder with 

once-daily dosing. In a randomized, double-blind, crossover 

design study of 190 patients aged $12 years with persistent 

moderate asthma, patients were given either dry-powder inha-

lations of FF 200 µg or fluticasone propionate (FP) 200 µg 

once daily, FF 100 µg or FP 100 µg twice daily, or a matching 

placebo, for 28 days. Patients treated with the once-a-day or 

twice-a-day FP or FF demonstrated superior lung function 

compared to those on placebo.16 The absolute mean differ-

ences in forced expiratory volume in 1 second (FEV
1
) from 

placebo were 108 mL (95% confidence interval [CI]: 64–153; 

P#0.001) for FF 200 µg daily; 98 mL (95% CI: 54–142; 

P#0.001) for FF 100 µg twice daily; 87 mL (95% CI: 14–161; 

P=0.020) for FP 200 µg daily; and 132 mL (95% CI: 59–205; 

P # 0.001) for FP 100 µg daily. The least effective treatment 

was FP 200 µg once daily, supporting its currently approved 

twice-daily dosing interval. The use of FF 200 µg once daily 

was not inferior to FF 100 µg twice daily.16

An 8-week multicenter, double-blind, randomized study 

of 627 patients with persistent moderate-to-severe asthma 

evaluated placebo and FF 200, 400, 600, or 800 µg dry-powder 

inhalation once daily or FP 500 µg twice daily.17 There was 

no dose–response relationship seen in peak expiratory flow 

(PEF) in the FF doses studied, and all the doses of FF or FP 

were more effective (P,0.001) than placebo.17 Improvement 

in PEF was significantly greater (P,0.001) compared to pla-

cebo in all active groups, with a 5.1 L/minute decrease seen 

with placebo and a 16.3 L/minute increase with FF 800 µg; a 

14.5 L/minute increase with FF 400 µg; and from 11.1 to 11.9 

L/minute increases for the other FF and FP groups. The pre-

defined 200 mL FEV
1
 (P,0.001) improvement over placebo 

was confirmed for each dose of FF and FP at week 8.17

In another study, 575 patients with persistent asthma 

were randomized to inhaled dry-powder FF 100 µg daily 

(morning), FF 100 µg daily (evening), FF 250 µg daily 

(evening), or placebo in a double-blind, double-dummy, 

 placebo-controlled, parallel-group study.18 The greatest 

improvement in PEF was with the FF 250 µg dose, but this 

was a small difference compared to either of the two daily 

FF 100 µg doses (evening or morning). The change from 

baseline in trough PEF compared to placebo was an increase 

of 19.2 L/minute (95% CI: 8.2–30.2; P,0.001) for FF 100 

µg (morning dose); an increase of 15.9 L/minute (95% CI: 

4.9–26.9; P=0.005) for FF 100 µg (evening dose); and an 

increase of 24.64 L/minute (95% CI: 13.6–35.7; P,0.001) 

for FF 250 µg (evening dose). All of the FF doses demon-

strated significantly better PEF than placebo.18

Taken together, the above data support the use of inhaled 

FF in the treatment of persistent moderate-to-severe asthma.

LABAs
Inhaled LABAs play an important role in providing bron-

chodilation in many patients suffering from asthma, COPD, 

or ACOS. Controversy exists about the use of inhaled 

LABAs when prescribed as monotherapy in persistent 

asthma. Chronic high-dose exposure to β2-adrenoceptor 

agonists demonstrates proinflammatory effects.19 In vitro, 

they enhance the type 2 helper T-cell (TH2) inflamma-

tory pathway by inhibiting interleukin-12 and interferon 

gamma.19,20 The US Food and Drug Administration (FDA), 

in 2010, performed its own meta-analysis examining inhaled 

LABA therapy use in asthma without simultaneous use of 

ICS compared to non-LABA therapy.21 According to this 
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meta-analysis, the FDA estimated that 3.63 per 1,000 more 

clinical trial patients treated with the inhaled LABA had 

significant asthma-related events, including death, the need 

for intubation, or the need for hospitalization.21 When the 

inhaled LABA was paired with an ICS, the asthma-related 

event difference was a nonsignificant increase of 0.25 per 

1,000 clinical trial patients. As a result, the FDA placed a 

“black box warning” to discontinue the use of LABAs in 

asthma as monotherapy and to remove LABA use in stable 

asthmatics, but they did not advise against continued use of 

LABA therapy with an ICS in persistent symptomatic asthma 

patients.21 The risks of LABA therapy in asthma patients was 

felt to be counterbalanced by the meaningful clinical symp-

tomatic improvements seen when LABAs were added to ICS 

therapy. Inhaled LABAs remained the preferred add-on drug 

to ICS in the 2007 National Asthma Education and Prevention 

Program Expert Panel Report when ICS alone are ineffective 

in achieving asthma control.9 Table 1 summarizes currently 

available combined ICS + LABA preparations.

Available β2-agonist bronchodilators act on β2 airway 

receptors to cause relaxation of airway smooth muscles and 

improve airflow, thereby decreasing lung hyperinflation. 

The presumed mechanism of cellular action is through the 

stimulated receptors’ ability to modulate intracellular adeny-

lyl cyclase resulting in the generation of cyclic adenosine 

monophosphate (cAMP). The cAMP then results in the 

activation of effector protein kinases and guanine nucleotide 

exchange functions.22 The mechanism for the longer dura-

tion of action of LABAs is not known, but may be due to 

their greater lipophilicity, agonist efficacy, and microkinetic 

behaviors.22–24 VI is a new potent, selective LABA with longer 

duration and greater intrinsic efficacy than salmeterol (SAL) 

and a greater potency than indacaterol and salbutamol.25 

In addition, VI has been shown, using human recombinant 

β1/2/3-adrenoreceptor cAMP assays, to have significantly 

greater β2-adrenoceptor selectivity (versus β1 or β3 recep-

tors) than formoterol, indacaterol, and salbutamol.26 In 

studies in patients with persistent asthma, inhaled VI in 

daily doses of 25–100 µg dry powder was shown to have 

significant bronchodilation effects and to be well tolerated.27 

In a double-blind, placebo-controlled 28-day trial of inhaled 

VI (3, 6.25, 12.5, 25, and 50 µg) daily in persistent asthma 

patients, statistically significant (P#0.016) increases in 

morning FEV
1
 were reported for VI doses of 12.5–50 µg.25

Systematic reviews have shown that adding a LABA to 

low-dose ICS in poorly controlled asthma patients is more 

effective in reducing the risk of asthma exacerbations than 

using higher doses of ICS.28 Asthma patients controlled 

with low-dose ICS therapy who are then switched to either a 

LABA or placebo alone were shown to have more treatment 

failures and asthma exacerbations than those left on low-dose 

ICS. Both active treatments were superior to placebo.29 The 

use of combined ICS/LABA products was evaluated in a 

systematic and economic review.15 Cost savings were shown 

when using the combined products compared to the use of 

individual LABA and ICS inhalers. The review was unable 

to show a difference in asthma patients between combined 

FP + SAL versus budesonide + formoterol inhalers.

Adherence with prescribed ICS therapy has been studied, 

with compliance rates ranging from only 30% to 70%.30–33 

Low adherence is one of the major barriers to achieving 

asthma control and may also be associated with increased 

adverse outcomes. Many factors contribute to poor patient 

medication adherence, including cost, language, socioeco-

nomic status, cultural, and insurance barriers; physician atti-

tudes and behaviors; and patient health literacy and disease/

treatment understanding.2 A systematic review of 51 studies 

of medication adherence in various chronic diseases found 

that the prescribed daily frequency of dosing was a major 

predictor of adherence, with a 6.7%, 13.5%, and 19.2% 

reduction in medication adherence when once-a-day dosing 

was compared to twice-daily, three-times daily, and four-

times daily dosing, respectively.5 Another review of medica-

tion adherence in chronic disease found that dose-frequency 

medication regimen complexities are important factors.4 

Using electronic ICS actuation counters, Onyirimba et al32 

reported that control subjects used their ICS medications 

only 51% of the time and that the frequency of use decreased 

Table 1 Currently available ICS/LABA inhalers

Drugs: ICS + LABA Type Frequency FDA approved

Budesonide + formoterol fumarate Inhalation/MDI/HFA bid A, C
Fluticasone propionate + salmeterol xinafoate Inhalation/dry powder bid A, C
Fluticasone propionate + salmeterol xinafoate Inhalation/MDI/HFA bid A, C
Mometasone furoate + formoterol fumarate Inhalation/MDI/HFA bid A
Fluticasone furoate + vilanterol trifenatate Inhalation/dry powder qd C

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting beta2-agonist; MDI, metered-dose inhaler; HFA, hydrofluoroalkane; bid, twice daily; qd, once daily; FDA, US 
Food and Drug Administration; A, asthma indication; C, COPD indication.
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during a 10-week study. The direct clinician-to-patient feed-

back group demonstrated adherence rates greater than 70% 

during the entire study. A recent review of nonadherence in 

patients whose asthma was difficult to control confirmed a 

nonadherence range between 30% and 70%, with associated 

poor health outcomes.34 No single approach can correct non-

adherence to chronic asthma medication use, but reducing 

the frequency of dosing is likely to improve adherence. By 

simplifying the dosing regimen, inhaled FF in combination 

with the LABA VI, administered once daily, may increase 

patient adherence, leading to favorable results. For this rea-

son, there is much interest in this combination treatment for 

persistent asthma.

Efficacy of FF and VI in COPD
One of the mainstay pharmacotherapies for the treatment of 

COPD consists of ICS therapy in combination with LABAs, 

which, until recently, required twice-daily dosing. The novel 

once-daily dosing of FF 100 µg/VI 25 µg combination dry-

powder inhaler is FDA-approved for use as a maintenance 

therapy for COPD. In a 4-week randomized, double-blind, 

placebo-controlled study, patients with moderate-to-severe 

COPD were treated with either placebo or FF/VI 400 µg/25 µg 

once a day. Results for 60 patients (mean age of 64 years; FF/VI 

n=40; placebo n=20) showed the FF/VI group had statistically 

greater improvements compared to placebo in trough FEV
1
 

(mean difference of 183 mL [95% CI: 87–179]) and in the 

0- to 4-hour post-dose weighted mean FEV
1
 (mean difference 

of 236 mL [95% CI: 154–319]).35 Two other multicenter, ran-

domized, double-blind, placebo-controlled studies compared 

variable doses of inhaled corticosteroid use and aimed to assess 

the efficacy and safety over 24 weeks in COPD patients.36,37  

Doses for inhaled FF ranged from as high as 200 µg to as low 

as 50 µg and were combined with a set dose of VI at 25 µg. 

Subjects (N=1,224 and N=1,030) with moderate-to-severe 

COPD experienced significant (P,0.001) FEV
1
 improvements 

(range of increase 103–209 mL) for all FF doses combined 

with VI 25 µg when compared to placebo, but no difference 

was found when comparing inhaled FF/VI 200 µg/25 µg ver-

sus FF/VI 100 µg/25 µg treatments.36,37 As a result of this and 

similar data, inhaled FF/VI is FDA-approved for once-daily 

maintenance treatment and prevention of exacerbations of 

COPD using a combination multi-dose, dry-powder inhalation 

device containing FF 100 µg and VI 25 µg. Evidence from 

these studies as well as others38,39 suggests that the combina-

tion FF/VI once-a-day inhaler offers an effective alternative 

to other available twice-daily dosing ICS/LABA combination 

inhalers (Table 1) for the treatment of COPD.

Efficacy of FF and VI in asthma
Although the initial studies performed for inhaled FF/VI were 

in COPD patients, it is obvious from the individual data on FF 

and VI in asthma that this combination of ICS/LABA therapy 

could also be applied to the treatment of asthma. Combination 

inhaled ICS/LABA therapy continues to be common in the 

treatment of persistent asthma, due to improved adherence 

as well as convenience.8,9 A recent randomized, double-blind 

study consisting of 806 patients compared the efficacy of 

inhaled FF/VI 100 µg/25 µg administered once daily with FP/

SAL 250 µg/50 µg administered twice daily over 24 weeks in 

patients aged greater than 12 years with persistent asthma that 

was poorly controlled on medium doses of ICS alone.40 The 

efficacy of once-daily FF/VI was similar to that of twice-daily 

FP/SAL in improving lung function in these patients. Over the 

24-week trial, the observed 0- to 24-hour weighted mean FEV
1
 

improvement over baseline was 341 mL for FF/VI and 377 mL 

for FP/SAL (adjusted treatment differences −37 mL; 95% CI: 

−88 to 15 mL; P=0.162).40 There were no differences in asthma 

exacerbation between the groups (3% FP/SAL versus 2% FF/

VI).41 No differences were found in baseline Asthma Quality 

of Life + 12  Questionnaire, Asthma Control Test, and European 

Quality of Life-5  Dimensions asthma health outcomes assess-

ments between the two treatments. Both the FF/VI and the FP/

SAL groups showed improvement from baseline in the Asthma 

Quality of Life + 12 Questionnaire, Asthma Control Test, and the 

European  Quality of Life-5 Dimensions asthma health assess-

ments, with no difference seen between treatment groups.40

Another randomized, multicenter, double-blind study con-

ducted between June 2010 and October 2011 at 63 centers in six 

countries (Germany, Japan, Poland, Romania, Russia, and the 

USA) compared the efficacy and safety of once-daily inhaled 

FF/VI 200 µg/25 µg to once-daily inhaled FF 200 µg or twice-

daily inhaled FP 500 µg in 586 patients older than 12 years of 

age with moderate-to-severe persistent asthma, in whom a sig-

nificantly greater improvement in lung function was observed 

with FF/VI versus either FF alone or FP alone.42 Trough FEV
1
 

at week 24 was improved with all therapies compared to base-

line, with FF/VI patients showing a 394 mL improvement, FF 

patients a 201 mL improvement, and FP patients a 183 mL 

improvement in FEV
1
. When the improvement in FEV

1
 seen 

with daily FF/VI was compared to daily FF alone, a 193 mL 

(95% CI: 108–277; P,0.001) difference was seen. When daily 

FF/VI improvement FEV
1
 was compared to twice-daily FP, a 

210 mL (95% CI: 127–294; P,0.001) difference was seen. 

Improvement in rescue-free 24-hour periods was seen with 

FF/VI compared to FF alone. All treatments were generally 

well tolerated with no safety signals observed.42 This study 
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demonstrated the benefit of once-daily inhaled combined FF/

VI compared to once-daily inhaled FF or twice-daily inhaled 

FP alone in patients with moderate-to-severe asthma.

In a crossover study of 52 subjects with mild asthma, inhaled 

FF/VI 100 µg/25 µg and inhaled FF 100 µg alone were dosed 

once daily in the evening for 28 days and compared to placebo 

to evaluate their capacity to provide bronchoprotection against 

early asthmatic response (EAR) and airway hyperresponsiveness 

(AHR) stimulated by an inhaled allergen challenge.41 Bronchop-

rotection against EAR was assessed by change from post-saline 

baseline weighted mean FEV
1
 for the first 2 hours post-allergen 

challenge on day 29 (22- to 23-hour post-final dose on day 28). 

The EAR was also assessed using maximum percent decrease 

from post-saline baseline and minimum absolute FEV
1
. Both 

FF/VI and FF significantly suppressed the EAR to an allergen 

challenge relative to placebo. Allergen challenge caused reduc-

tions of FEV
1
 between 0 and 2 hours of 1.091 L (95% CI: 

1.344–0.837) for placebo, 0.826 L (95% CI: 1.070–0.581) for 

FF, 0.955 L (95% CI: 1.209–0.702) for VI, and 0.614 L (95% 

CI: 0.858–0.370) for combined FF/VI. Measurements of AHR 

24 hours after allergen challenge were significantly better with 

both FF/VI and FF compared to placebo. The use of FF/VI was 

superior to both FF and VI.41 The AHR was significantly reduced 

with FF/VI and FF compared to placebo. Inhaled FF/VI was 

superior to both FF and placebo.41

A randomized, double-blind variable-duration 

(24–78 weeks) trial comprising 2,019 patients aged $12 years 

who had had one or more asthma exacerbations in the previ-

ous year compared the effects of inhaled FF 100 µg/VI 25 µg 

once daily to inhaled FF 100 µg once daily on the frequency of 

asthma exacerbations.43 The use of FF/VI demonstrated a rate 

reduction of 25% (95% CI: 5%–40%), compared to FF alone. 

Once-daily inhaled FF/VI reduced the risk of severe asthma 

exacerbations (hazard ratio 0.75; 95% CI: 0.642–0.985) and 

improved lung function compared to inhaled FF alone, with 

excellent tolerability.43 In another study, both morning and 

evening once-daily dosing of inhaled FF 100 µg/VI 25 µg pro-

duced comparable improvements in lung function in subjects 

(N=26) with persistent asthma after 14 days.44 The difference 

in weighted mean FEV
1
 from placebo was 377 mL (95% CI: 

293–507) for morning FF/VI and 422 mL (95% CI: 337–507) 

for evening FF/VI dosing. No significant difference was seen in 

weighted mean FEV
1
 between morning and evening dosing of 

FF/VI (–44 mL, 95% CI: –125 to +36). Consistent with other 

reports, the fixed  combination of FF/VI once daily appears to 

be more effective than a similar once-daily inhaled dose of FF 

alone42, but clinical trials to date do not demonstrate a clear 

overall efficacy difference among ICS/LABA combinations 

approved for asthma therapy.45 Data support that inhaled FF/VI 

is just as efficacious as previous asthma regimens in terms of 

FEV
1
 and symptomatic relief in asthma, with the added benefit 

of it being a once-daily dosed inhaler. To date, this is the only 

combination ICS/LABA therapy that is dosed once daily with 

the potential to improve adherence in persistent asthma.

Safety and adverse effects  
(AEs) of FF and VI
The safety and adverse side effects of inhaled FF/VI can initially 

be evaluated by examining the effects of the individual compo-

nents. Inhaled corticosteroids continue to be the anti-inflamma-

tory therapy of choice in adult asthma due to their remarkable 

efficacy and apparent safety.9 The most commonly recognized 

AEs of ICS therapy are oropharyngeal candidiasis, dysphonia, 

and pneumonia.46 Other potential systemic effects of inhaled 

corticosteroids include adrenal suppression, bone loss, increased 

cataract formation, skin thinning, increased bruising, glucose/

metabolic changes, and behavioral abnormalities.46 Some studies 

have reported mild AEs, including mouth ulcerations thrush and 

dysphonia, with ICS.38,39,49 Other frequent AEs with ICS include 

headache and upper respiratory infection.41

In one study, the frequency of adverse events, including 

upper respiratory infections, pneumonia, and urinary tract 

infections, was similar when inhaled FF/VI was compared 

to inhaled twice-daily FP/SAL.40 Another study of asthma 

patients44 found oral candidiasis/oropharyngeal candidiasis was 

more common with FF/VI (6%–7%) than with FP (3%) alone. 

Significant cortisol suppression was seen with FP compared to 

both FF/VI groups (100µg/25µg and 200µg/25µg) at weeks 12 

and 28, but no suppression or differences were seen at week 52 

for FF/VI 100 µg/25 µg and for FF/VI 200 µg/25 µg.44 A study 

of COPD patients showed no significant differences in end-of-

treatment period 0- to 24-hour weighted mean serum cortisol 

levels with inhaled FF/VI 50 µg/25 µg, 100 µg/25 µg, or 200 

µg/25 µg doses compared with placebo.38 The use of FF/VI 

dry-powder inhalers at doses of 100 or 200 µg FF and 25 µg VI 

was noninferior to placebo on hypothalamic–pituitary–adrenal 

axis function.47 A meta-analysis of eight studies concluded 

that hypothalamic–pituitary–adrenal alteration resulting in 

suppression of cortisol levels would routinely require FF lev-

els several times higher than average clinically used doses.48 

No significant changes were reported in non-fasting glucose, 

potassium, QT interval corrected using Fridericia’s formula, 

or ophthalmic assessments.38,40,49 In a large, double-replicate, 

multicenter, randomized, double-blind, parallel-group COPD 

study comparing three strengths of FF/VI with one strength 

of VI, nasopharyngitis was the most frequently reported AE 
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for both groups.39 Pneumonia and fractures were also reported 

more frequently with FF/VI than with VI alone. Similar to 

other ICS studies50,51 in COPD, a small increase in incidence 

of deaths from pneumonia was also noted in the inhaled FF/

VI group when compared with the inhaled VI group alone.39 

More pneumonia-related deaths occurred in the inhaled FF/VI 

200 µg/25 µg-treated group, which raises concern that a dose-

related adverse event function exists.39 Similar consistent data in 

asthma studies demonstrating an increased risk for pneumonia 

are lacking.

The second component in the combination inhaler is a 

LABA, and commonly reported AEs for inhaled LABAs 

include arrhythmias, palpitations, tremor, headache, and meta-

bolic effects that may also be dose related. The increase in death 

for monotherapy LABAs in asthma patients was reported in 

the Salmeterol Multicenter Asthma Research Trial (SMART)52 

and in several systematic reviews.15,21 This resulted in an FDA 

“black box warning” for all inhaled LABAs and the recommen-

dation of discontinuation of LABA therapy in well-controlled 

asthmatics. In asthma patients, no difference using 24-hour 

Holter monitoring was found in ventricular ectopy over 52 

weeks between inhaled daily FF/VI (100 µg/25 µg), daily FF/

VI (200 µg/25 µg), and twice-daily FP (500 µg).49 Current data 

suggest that dry-powder inhaled FF/VI is well tolerated, with a 

favorable side effect profile, in the treatment of asthma.

Conclusion
Current guidelines for the treatment of persistent asthma offer 

management suggestions for the treatment of chronic asthma 

and stress the role of combined inhaled ICS/LABA in the 

treatment of persistent asthma.7–9 However, asthma remains 

poorly controlled in many patients, challenging physicians 

to reevaluate the current therapy, which should continue to 

be aimed at improving symptoms and in preventing asthma 

exacerbations. Approaches to maximizing medication adher-

ence with personalized pharmacotherapy regimens that reduce 

asthma-related activity impairment and the risk of exacerbation 

in patients with persistent asthma is a major goal. Recent stud-

ies provide preliminary support for the use of inhaled FF/VI 

in the treatment of persistent asthma. It appears to be effica-

cious in patients with persistent asthma, with similar AEs to 

previous twice-daily inhaled ICS/LABA treatment options 

and with the added benefit of being a once-daily dosed inhaler. 

The excellent patient tolerability of inhaled FF/VI along with 

a likely increase in medication adherence should improve 

asthma outcomes and help prevent acute severe exacerbations. 

There is limited current data on the long-term use of FF/VI in 

persistent asthma patients. To date, no data demonstrating the 

efficacy of FF/VI over other combined ICS/LABA products 

in persistent asthma patients exist. Cost and safety data also 

remain limited in the asthma population, but the extensive data 

in COPD patients is reassuring.
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