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Abstract: Chronic obstructive pulmonary disease (COPD) and asthma are common airway dis-

orders characterized by chronic airway inflammation and airflow obstruction, and are a leading 

cause of morbidity and mortality in the People’s Republic of China. These two diseases pose a high 

economic burden on the family and the whole of society. Despite evidence-based Global Initiative 

for Chronic Obstructive Lung Disease and Global Initiative for Asthma guidelines being available 

for the diagnosis and management of COPD and asthma, many of these patients are not properly 

diagnosed or managed in the People’s Republic of China. The value of combination therapy with 

inhaled corticosteroids and long-acting β
2
-agonists has been established in the management of 

asthma and COPD globally. Combinations of inhaled corticosteroids and long-acting β
2
-agonists 

such as fluticasone and salmeterol, have been shown to be effective for improving symptoms, health 

status, and reducing exacerbations in both diseases. In this review, we discuss the efficacy and safety 

of this combination therapy from key studies, particularly in the People’s Republic of China.

Keywords: People’s Republic of China, chronic obstructive pulmonary disease, asthma, 

fluticasone, salmeterol

Background
Chronic obstructive pulmonary disease (COPD) and asthma are common airway 

disorders characterized by chronic airway inflammation and airflow obstruction that 

often require pharmacological agents with complementary mechanisms of action.1–3 

For more than 15 years, the value of inhaled corticosteroids (ICS) and long-acting 

β
2
-agonist (LABA) combination products has been established in the management 

of asthma and COPD,4–15 and has had a substantial impact on the management of 

these diseases globally. The Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) and Global Initiative for Asthma (GINA) guidelines provide evidence-based 

recommendations for the use of ICS/LABA in COPD, asthma, and more recently for 

asthma/COPD overlap syndrome.1,2,16

The aim of this review is to summarize the combination therapy of the ICS fluti-

casone propionate (FP) and the LABA salmeterol (SAL) for the treatment of COPD 

and asthma, specifically as relevant to the adult Chinese population. In addition to 

retrieving studies concerning the epidemiology of COPD and asthma in the People’s 

Republic of China, we performed a PubMed search using the key terms “fluticasone”, 

“salmeterol”, “asthma”, and “COPD”. We present the relevant pivotal and key clinical 

trials evaluating the efficacy and safety of FP/SAL, as well as comparative studies 

with other prescription medications that are widely used in the People’s Republic of 

China for obstructive lung diseases.
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Epidemiology of COPD and asthma 
in the People’s Republic of China
Prevalence
In the People’s Republic of China, COPD is increasingly 

becoming a major public health problem and is one of the 

leading causes of disability.17,18 According to the large epide-

miological studies, the overall prevalence of COPD in adults 

in the People’s Republic of China was reported to be 8.2%19 

and the hospitalization rate approximately 1.6%.20 COPD 

was found to be the fourth leading cause of mortality in rural 

areas of the People’s Republic of China, with a prevalence of 

4.4%–16.7%. In urban areas of the People’s Republic of China, 

it was the third leading cause of mortality, with a prevalence 

rate of 6.7%–8.3%.21 It is projected that more than 65 million 

Chinese people will die prematurely of COPD between 2003 

and 2033.22 Major risk factors for developing COPD in the 

People’s Republic of China are tobacco smoking, use of bio-

mass fuels for heating and cooking, and air pollution.22 In the 

People’s Republic of China, men are 2–3 times more likely to 

have COPD than women because of relatively higher smok-

ing rates in men.23 However, more biomass fuel exposure is 

seen in women.21,24 A 2010 report on tobacco use rates in the 

People’s Republic of China indicated that 28.1% of all adults 

were current smokers (52.9% of men and 2.4% of women); the 

highest rates were in men aged 45–64 years (63.0%).24 Similar 

to studies in other countries, persons with low educational 

and household income levels are more prone to developing 

COPD, whether or not associated with tobacco use.25 Apart 

from these, malnutrition, respiratory infections, and physical 

inactivity contribute to an increased risk of COPD.21

Asthma is also a major cause of health resource utilization, 

poor health-related quality of life, and disability for affected 

persons. The global prevalence of asthma diagnosis is reported 

to be 4.3%, ranging from 0.2% in the People’s Republic of 

China to 21% in Australia.2 It is estimated that nearly 300 mil-

lion persons worldwide have asthma, and it is projected that 

by 2025, there will be nearly 400 million persons with the 

disease.2 Unfortunately, one in five of those with clinical 

asthma did not receive treatment for their asthma.26 In the 

People’s Republic of China, the reported prevalence of asthma 

is lower than in the West. Within the People’s Republic of 

China, the prevalence varies among regions; in Hong Kong, 

12.4% and 10.1% of children aged 13 and 14 years had wheeze 

compared with 4.2% and 2.0% in similarly aged children in 

the People’s Republic of China.27,28 The lower rates of asthma 

in the People’s Republic of China, compared with countries 

such as the USA, may be related to lower rates of allergy in the 

Chinese population.29 In addition, other potential contributors 

to the lower asthma prevalence may include underdiagnosis, 

genetics, and possibly development of immunity in response 

to the environment in the People’s Republic of China (asthma 

hygiene hypothesis).30

Economic burden
There are substantial costs associated with treatment of 

COPD in the Chinese patient. A survey in the People’s 

Republic of China conducted in 2006 in more than 700 

COPD outpatients from different cities found that the mean 

annual direct medical cost (ie, medicines and hospitalization) 

was 11,744 RMB yuan (~$1,730) and the direct nonmedical 

cost (ie, absence from work) was 1,570 RMB yuan (~$230) 

in the urban patient.31 The total expenditure for each COPD 

patient accounted for 40% of an average family’s income. 

Another survey in 7,383 COPD patients in rural areas of the 

People’s Republic of China estimated the direct costs to be 

1,090 RMB yuan (~$175) per person. This was primarily the 

result of costs for outpatient services (42.3%), hospitaliza-

tions (32.5%), and medicines (20.5%). The indirect costs 

per COPD patient were estimated to be more than 20,000 

RMB yuan (nearly $3,200). In rural areas of the People’s 

Republic of China, the health care costs of COPD accounted 

for nearly one third of a typical family’s income.32 This 

financial burden likely contributes to suboptimal treatment 

of COPD in the People’s Republic of China, particularly in 

low-income persons.

Current status of COPD and asthma 
in the People’s Republic of China
Published international and Chinese strategies for COPD and 

asthma encourage physicians to adopt the GOLD and GINA 

recommendations for the management of these two prevalent 

airway diseases.1,2,18,33 As with many disease guidelines, their 

implementation is challenging for a variety of reasons. The 

diagnosis of COPD is often delayed in the People’s Republic 

of China because of physicians not identifying risk factors, 

addressing symptoms, and/or assessing biomarkers.34,35 

Only one in five primary care physicians are appropriately 

knowledgeable about the GOLD recommendations for 

pharmacological management in COPD.36 In the People’s 

Republic of China, about two thirds of COPD patients show 

at least one respiratory symptom (cough, phlegm, wheezing, 

and dyspnea), whereas about one third of COPD patients 

had airflow obstruction by spirometry but were asymptom-

atic.19 Most physicians in the People’s Republic of China 

diagnose COPD without performing spirometry to confirm 

the disease or determine its severity, with less than one-third 
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performing spirometry on one study.37 The medications 

prescribed by physicians for the Chinese COPD patient 

often differ from the GOLD strategy recommendations, as 

most of the frequently prescribed medications are expecto-

rants, short-acting inhaled bronchodilators β
2
-agonists and 

anticholinergics.37 

Although there have been improvements in overall asthma 

control as defined by GINA in recent years in the People’s 

Republic of China, the current level of asthma control at the 

national level continues to fall behind the international stan-

dard defined by GINA. Su et al conducted a national survey 

to study the association between baseline information on 

asthma control and patients’ perception of asthma. A face-to-

face, questionnaire-based survey was conducted in 3,000 

asthmatic patients from 36 general hospitals located in ten 

geographically dispersed cities over a one-year period.38 In 

this survey, only 28.7% and 45.0% of the patients achieved 

control or partial control, respectively, 21.8% used peak flow 

meters, and 6.6% of patients used peak flow meters daily. ICS 

plus LABA and ICS alone were used in 45.6% and 30.4% of 

patients, respectively. The number of sick days, emergency 

department visits, and hospitalizations were significant in the 

Chinese population with asthma. Achieving control in the 

majority of asthmatics is a global problem not unique to the 

People’s Republic of China.

Effect of FP/SAL on airway 
and systemic inflammation
An example of the synergistic molecular effects of SAL and 

FP in inhibiting airway inflammation has been described. 

Barnes et al measured the change in infiltration of inflam-

matory cells into bronchial tissues before and after FP/SAL 

therapy.39 Compared with placebo treatment, CD8+ T-cells 

were decreased by 36% from baseline with FP/SAL (P=0.02) 

and CD4+ T-cells by 40% (P=0.017). Neutrophil counts 

declined slightly in the FP/SAL-treated group.

Evidence supporting an effect of ICS in inhibiting the 

systemic inflammation found with COPD was shown by a 

study of serum C-reactive protein (CRP), which is typically 

elevated in COPD.40 In a study where the ICS was withdrawn 

in a group of COPD patients, serum CRP levels increased, 

while serum CRP and interleukin-6 levels decreased by 50% 

and 26% respectively, after 2 weeks of inhaled FP. Sin et al  

completed the large ABC (Advair Biomarkers in COPD) 

study, which assessed the effects of FP alone or in combi-

nation with SAL on systemic inflammation in patients with 

COPD.41 The data showed that ICS with or without a LABA 

significantly reduced levels of serum surfactant protein-D,  

a lung-specific biomarker of systemic inflammation, in 

patients with COPD. 

Yang et al studied the anti-inflammatory effects of FP/SAL 

500/50 µg in 21 Chinese patients with moderate or severe 

COPD.42 These authors demonstrated that FP/SAL significantly 

reduced the levels of inflammatory cytokines, interleukin-17A, 

interleukin-8, and tumor necrosis factor-alpha, in both sputum 

and blood. Meanwhile, the proportion of Foxp3+ regulatory 

T-cells in the total CD4+ T-cell population in peripheral blood 

was significantly increased after treatment with FP/SAL.

A 6-month, open-label clinical trial was conducted in 122 

Chinese patients with stable moderate or severe COPD, aiming 

to compare the difference in anti-inflammatory effects between 

the combination of FP/SAL 500/50 µg twice daily and the 

combination of albuterol and ipratropium four times daily.43 

Compared with short-acting bronchodilators, the combination 

of FP/SAL significantly reduced CRP levels (-1.73 mg/L ver-

sus 0.08 mg/L) at the end of treatment. Consistently, patients 

on treatment with FP/SAL in whom CRP decreased had a 

significantly higher improvement in forced expiratory volume 

in one second (FEV
1
) and St George Respiratory Question-

naire total scores than those in whom CRP did not decrease. 

In another study, Du et al reported that 12 weeks of treatment 

with FP significantly decreased sputum levels of tumor necrosis 

factor-alpha and neutrophils in Chinese patients with COPD.44

ICS are the first-line therapy for asthma management 

because of their substantial efficacy in inhibiting asthmatic 

airway inflammation.2 In addition, LABA have been shown to 

have ICS-sparing effects.14,15 Several studies have evaluated the 

effect of the FP/SAL combination on markers of airway inflam-

mation in patients with asthma. 45,46 Currie et al measured several 

noninvasive markers of airway inflammation in 25 patients with 

moderate asthma. Compared with SAL alone, FP/SAL provided 

significant improvements in all surrogate markers of airway 

inflammation (P0.05), with the exception of serum eosinophil 

cationic protein.45 Another study using induced sputum from 

66 asthmatics showed a trend for a decreased neutrophil count 

with 12 weeks of treatment with FP/SAL.46 

Guideline-based therapies 
for asthma and COPD
The asthma guidelines recommend ICS as first-line mainte-

nance therapy for persistent asthma and for asthmatics who 

require use of short-acting β
2
-agonists more than once daily.2 

Treatment with an ICS/LABA combination is often reserved 

for asthma patients inadequately managed with ICS alone. 

In the People’s Republic of China, the two proprietary ICS/

LABA combinations are FP/SAL (Seretide® Accuhaler® 
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and metered dose inhaler [MDI]) and budesonide/formot-

erol (Symbicort Turbuhaler® and MDI). Treatment with a 

regular daily low dose of ICS is highly effective in reducing 

asthma symptoms in most patients, along with the risk of 

asthma-related exacerbations, hospitalizations, and death.2 

In addition, early initiation of low-dose ICS in patients with 

asthma provides greater improvement in lung function than 

if symptoms have been present for more than 2–4 years.2 

Oral montelukast (Singulair®) is also recommended as anti-

inflammatory maintenance medication for the treatment of 

persistent asthma, particularly in patients with concurrent 

allergic rhinitis.2 Theophylline, a mild bronchodilator and 

anti-inflammatory agent, is recommended as a second-line 

or third-line agent for chronic asthma.

The Respiratory Diseases Branch of the Chinese Medical 

Association also recommends ICS as first-line maintenance 

therapy for asthma and ICS/LABA to be used in patients with 

moderate-to-severe disease.33 One study in the Chinese popula-

tion showed overall asthma control was comparably achieved 

between patients receiving half the dose of ICS recommended 

by GINA and those receiving the GINA-defined high dose of 

ICS.47 This investigation suggests that a lower dosage of ICS 

might be preferred in many Chinese patients with asthma.

According to the 2014 GOLD COPD strategy document, 

bronchodilators are the principal therapy for symptomatic 

management of COPD patients.1 The long-acting agents,  

ie, LABAs and long-acting muscarinic antagonists, have been 

shown to be more effective for symptom relief and are also 

more conveniently dosed than the short-acting bronchodilators. 

Two twice-daily inhaled LABAs (SAL and formoterol) have 

been available for the treatment of COPD for over 20 years. 

More recently, indacaterol, a once-daily LABA, was approved 

in the People’s Republic of China for COPD. SAL provides 

significant improvement in FEV
1
, dyspnea, health-related 

quality of life, need for rescue medication, and exacerbation 

rates.12,48,49 Theophylline is recommended as a third-line or 

fourth-line agent in COPD, and in addition to its bronchodilat-

ing and anti-inflammatory effects, reduced fatigue of accessory 

breathing muscles may be relevant in COPD.1

The GOLD guidelines recommend long-acting broncho-

dilators as preferred maintenance treatment for moderate 

COPD and adding ICS as indicated.1 The combination of 

an ICS/LABA and a long-acting muscarinic antagonist, also 

referred to as triple therapy, is a common regimen used in 

patients with advanced COPD. According to GOLD, the com-

bination of an ICS with a LABA is reserved for patients in 

GOLD groups C and D, specifically those at increased risk of 

exacerbations with severe or very severe airflow obstruction 

and in patients with COPD-asthma overlap syndrome.1,16 

The Respiratory Diseases Branch of the Chinese Medical 

Association guidelines recommend bronchodilators as first-

line treatment for COPD patients and ICS/LABA for symp-

tomatic patients with FEV
1
 being less than 50% predicted 

and those with frequent exacerbations.18

Clinical efficacy and safety  
of FP/SAL in COPD and asthma
Clinical trials of FP/SAL in COPD
Although the key clinical trials for FP/SAL were not con-

ducted in the Asian population, they serve as a basis for their 

efficacy and safety in humans and are therefore included in 

this review. Table 1 shows the prospective, randomized clini-

cal trials evaluating the efficacy and safety of the FP/SAL  

combination when compared with its individual ingredients. 

First, the pivotal trial by Hanania et al which helped to secure 

US Food and Drug Administration approval, was a placebo-

controlled evaluation of the FP/SAL 250/50 µg dry powder 

inhaler (DPI) twice daily, compared with the individual 

agents at the same doses in a group of COPD patients, largely 

with moderate or severe airflow obstruction.13 There were 

also two other placebo-controlled studies published around 

the same time that included patients with very severe airflow 

obstruction, but used the higher doses of FP/SAL (500/ 

50 µg).9,10 The primary endpoint in all of these studies was 

lung function (FEV
1
), and in each instance the FP/SAL com-

bination was superior to the individual ingredients. For the 

secondary endpoints in these studies, typically health status, 

symptoms, and acute exacerbations of COPD, there was no 

consistent pattern in outcomes. For two of the three studies, 

there was no difference between FP/SAL and the individual 

agents with regard to risk of acute exacerbations of COPD.9,13 

In the other study, only FP/SAL was superior to placebo.10 

In the two studies that included dyspnea as a measure, one 

showed FP/SAL was superior to placebo and the individual 

agents,9 but this was not seen in another study.13 In two later 

studies where acute exacerbations of COPD were the primary 

study endpoint, FP/SAL was superior to SAL alone.50,51 

TRISTAN (Trial of Inhaled Steroids and Long-acting 

β2-Agonists) was a key clinical trial comparing the effects 

of FP and SAL used as monotherapies or in combination. 

FP/SAL combination therapy improved pretreatment FEV
1
 

significantly more than did FP or SAL alone (95 mL and 

73  mL, respectively, all P0.0001).10 The combination 

therapy produced a clinically significant improvement in 

health status and the most substantial improvement in daily 

symptoms. Subanalysis data showed that these effects were 

more obvious in patients whose baseline FEV
1
 was 50% 

predicted.
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ICS/LABA in asthma and COPD in Chinese patients

TORCH (Towards a Revolution in COPD Health) was a 

landmark study designed as a 3-year, double-blind, parallel-

group, placebo-controlled investigation in 6,184 COPD 

patients randomized to receive twice-daily SAL 50 µg and 

FP 500 µg, either as monotherapy or in combination.11 The 

primary outcome was all-cause mortality, with additional 

post hoc analysis including the effect of the therapies on the 

rate of decline in FEV
1
. TORCH did not find a statistically 

significant decrease in mortality among patients treated with 

FP/SAL combination therapy when compared with placebo 

(hazard ratio 0.825, P=0.052). The implication of making 

clinical decisions about the impact of a drug with regard to 

decreased mortality when the P-value is so close to 0.05 is 

worthy of debate. Active treatments did reduce the rate of 

exacerbations compared with placebo (P0.001), and exac-

erbations requiring hospitalization were decreased with the 

FP/SAL combination and SAL alone when compared with 

placebo (P0.03). The combination therapy also improved 

health-related quality of life compared with placebo and 

either therapy alone. Sustained improvement in lung func-

tion measures was observed in all active treatment groups 

compared with placebo. 

There have been a number of post hoc analyses done with 

the TORCH study results. One post hoc analysis evaluated 

the effects of FP, SAL, and FP/SAL compared with placebo 

on the rate of decline in FEV
1
.12 For the placebo group, the 

rate of FEV
1
 decline was 55 mL per year, whereas it was 

39 mL per year in the ICS/LABA group and 42 mL per 

year in the FP and SAL groups (P0.03). A later publica-

tion also showed that subjects in the TORCH study who 

were 80% adherent with use of FP/SAL had substantially 

lower hospitalization and mortality rates, thus supporting 

the need for health care providers to encourage medication 

adherence with this therapy.52 Finally, in another post hoc 

analysis that evaluated the effects of FP/SAL combination 

therapy based upon GOLD severity classification, there was a 

statistically significant decrease in mortality associated with 

the FP/SAL combination in GOLD stage II (moderate) but 

not GOLD stage III or IV disease.53

Zheng et al studied the efficacy and tolerability of FP/SAL 

(500/50 µg twice daily) in the treatment of Chinese patients 

with COPD over 24 weeks (Table 2).54 This was a random-

ized, double-blind, placebo-controlled, parallel-group, 

multicenter study. Primary endpoints included changes in 

pre-FEV
1
 and post-FEV

1
. Compared with the placebo group, 

the FP/SAL group showed higher mean changes in pre-FEV
1
 

(180 mL, P0.001) and post-FEV
1
 (65 mL, P0.012). The 

benefit of FP/SAL was more apparent in former or current 

smokers. FP/SAL significantly improved life quality and 

reduced the frequency of nocturnal awakenings and use of 

as-needed bronchodilators. Exacerbations of COPD were 

also decreased in the FP/SAL group relative to the placebo 

group (P0.01).

The recommended dose of FP/SAL for COPD in the 

USA is 250/50 µg twice daily (Advair® Diskus®) and 500/ 

50 µg twice daily in the UK and the People’s Republic of 

China (Seretide Accuhaler®). There is one published study 

directly comparing FP/SAL 500/50 µg and FP/SAL 250/50 µg,  

which was conducted in an Asian population.55 This study 

showed, in a group of Taiwanese patients, that the higher 

dose provided greater improvement in FEV
1
 and health sta-

tus as well as fewer acute exacerbations of COPD. Further, 

there was no difference in the risk of pneumonia between 

the treatment groups. Among placebo-controlled studies that 

did not directly compare the two doses of FP/SAL, there 

was little difference in the effect on symptoms between the 

500 µg13 and 1,000 µg per day doses,9–11,54 suggesting a flat 

dose-response for FP for this measure. An appropriate dos-

age of FP in combination with SAL for COPD management 

needs to be clarified, considering the benefits and potential 

short-term and long-term side effects of ICS.7

Comparative studies of FP/SAL 
and tiotropium in COPD
A number of studies have evaluated the efficacy and safety 

of FP/SAL compared with tiotropium (TIO), either alone or 

in combination, in COPD (Tables 3 and 4).56–60 TIO is not 

approved for asthma in the People’s Republic of China, so 

we did not include published studies that have evaluated the 

role of this agent in asthmatics, such as in combination with 

ICS and/or LABA. As shown in Tables 2 and 3, the primary 

outcomes in these studies were lung function measures56,58 

and/or acute exacerbations of COPD.57,59,60 Other outcomes, 

such as health status or health-related quality of life and 

dyspnea, were included in most of these studies. In a study 

directly comparing FP/SAL with TIO, there was no dif-

ference in acute exacerbations of COPD or FEV
1
 between 

groups.60 Further, in other studies that compared FP/SAL + 

TIO versus TIO alone, or TIO + SAL,57,59 there were also 

no differences in acute exacerbations of COPD; however, 

one study showed a lower hospitalization rate with triple 

therapy.57 These studies suggest that the benefits of ICS on 

the frequency of acute exacerbations of COPD may be less 

in patients who are on optimal bronchodilation, such as a 

LABA + long-acting muscarinic antagonist combination. 

Regarding lung function measures, two studies showed TIO +  

SAL or TIO + FP/SAL to be superior to TIO alone, and 

triple therapy provided the greatest improvement in FEV
1
.56,57 
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ICS/LABA in asthma and COPD in Chinese patients

In a recent study, FP/SAL + TIO was superior to SAL + 

TIO in terms of improvement in lung function.59 There 

were inconsistent findings among the studies of TIO +  

FP/SAL with regard to health-related quality of life56,57 or 

dyspnea57–59 from TIO alone or TIO + SA.

Clinical trials of FP/SAL in asthma
In asthma patients with uncontrolled symptoms, twice-daily 

FP/SAL maintenance therapy improves asthma symptoms 

and lung function to a greater extent than monotherapy with 

ICS, such as FP, montelukast with FP, or sustained-release 

theophylline plus FP.2 Two pivotal trials compared FP/

SAL with its individual ingredients and with placebo over  

12 weeks in patients with moderate to severe asthma  

(Table 1).61,62 In these studies, FP/SAL was superior to the 

individual agents as well as placebo. In another pivotal clinical 

trial in asthmatics requiring high doses of ICS, similar results 

were found, showing FP/SAL combination to be equivalent 

to the individual agents.63 It was also shown that the efficacy 

achieved with FP/SAL versus FP alone was sustained for one 

year in the GOAL (Gaining Optimal Asthma ControL) study 

of suboptimally controlled asthmatics.14 More asthma patients 

across all severity levels achieved total or better control in 

then FP/SAL group than those in FP group. Control of asthma 

symptoms was achieved more rapidly at a lower corticosteroid 

dose with FP/SAL than with FP alone. Exacerbation rates and 

improvement in health status were significantly better with 

FP/SAL. Post hoc analysis of the GOAL study showed that 

most patients achieving guideline-based control were able to 

maintain better control with regular, stable dosing, with a low 

probability of losing control of asthma symptoms.15

A recent study of 806 patients compared the effect of a 

novel once-daily combination of fluticasone furoate, an ICS, 

and vilanterol, a LABA (FF/VI 100/25 µg once daily) with 

that of FP/SAL (250/50 µg, twice daily) in patients with 

chronic asthma uncontrolled on a medium dose of ICS.64 

After 24 weeks of treatment, the efficacy of FF/VI was similar 

to that of FP/SAL in improving lung function over 24 hours 

(341 mL increase in FEV
1
 from baseline in the FF/VI group). 

There were no differences in asthma control, quality of life 

questionnaire scores, or reported exacerbations between the 

FF/VI and FP/SAL treatment groups.

A study performed in Chinese patients with moderate 

severity asthma uncontrolled with ICS compared the efficacy 

and safety of FP 125/SAL  25 µg (two puffs, twice daily) 

delivered via an MDI and FP/SAL 250/50 µg delivered via 

the Diskus DPI (Table 2).65 The study endpoints included 

morning and evening peak expiratory flow rate, FEV
1
, 

day-time and nighttime symptom scores, rescue inhaler use, 

and patient assessment of efficacy. The results showed that  

FP/SAL delivered by either MDI or Diskus inhaler significantly 

improved morning peak expiratory flow from baseline.

Comparison of FP/SAL with other  
ICS/LABAs
In EXCEL (A randomised trial comparing salmeterol/

fluticasone propionate and formoterol/budesonide combina-

tions in adults with persistent asthma), Dahl et al compared 

the FP/SAL 250/50 µg DPI with the budesonide/formoterol 

200/6 µg DPI (Symbicort®) in a group of asthmatics on 

high-dose ICS with an FEV
1
 50% (Table 2).66 During this 

24-week study, there was no difference in acute exacerba-

tions of COPD, symptom-free days and nights, or rescue 

inhaler-free days and nights. This suggests that these two 

ICS/LABA combinations, both of which are available in 

the People’s Republic of China, are equally efficacious in 

adult asthmatics.

In 2004, Zhong et al compared the efficacy and safety 

of low-dose FP/SAL (100/50 µg, twice daily) combination 

therapy with that of a moderate dose of budesonide (400 µg, 

twice daily) in the management of Chinese adults with asthma 

(Table 2).67 Over the 6-week treatment period, FP/SAL sig-

nificantly reduced the need for rescue medication, increased 

morning and evening peak expiratory flow measurements, 

and improved day-time and nighttime asthma symptoms 

when compared with budesonide alone. Low-dose FP/SAL 

was a better choice for the control of asthma in Chinese 

patients, and addition of a LABA to ICS was superior to an 

increased dosage of ICS. 

Comparison of FP/SAL with montelukast 
in asthma
There are several published studies comparing montelukast-

ICS combinations with FP/SAL in adults with asthma 

(Table 4),68,69 including one study in Chinese patients70 

(Table 3). Two clinical trials compared the effects of FP/SAL 

and FP + montelukast 10 mg daily over 12 weeks on lung func-

tion measures and asthma control in patients aged 15 years 

or older.68,69 Both trials found that FP/SAL was superior to 

FP + montelukast with regard to lung function measures, 

overall asthma control, and exacerbations.68,69 The primary 

outcome in the Chinese study was to compare the effect 

of montelukast + FP/SAL versus FP/SAL on small airway 

function.70 Using computed tomography, patients receiving 

FP/SAL + montelukast showed significant improvement in 

the ratio of computed tomography-determined values at full 
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expiration to those at full inspiration when compared with 

those receiving FP/SAL. 

Comparison of FP/SAL with theophylline 
in asthma 
Theophylline, a member of the methylxanthines, has been used 

as a treatment for both asthma and COPD for many years,71 

particularly in the People’s Republic of China. GINA and 

GOLD guidelines consider theophylline as an add-on agent to 

therapies such as ICS/LABA. Today, target theophylline blood 

levels are lower than previously utilized (5–10 µg/mL versus 

10–20 µg/mL, respectively), and so theophylline is now better 

tolerated and less subject to significant drug interactions.72 In 

addition to its bronchodilatory and anti-inflammatory effects, 

theophylline may help to reverse the steroid resistance related 

to histone deacetylase activity in smokers.71 

There are two published clinical studies of theophylline in 

Chinese asthmatics receiving an ICS with or without a LABA; 

however, there are no such published studies for COPD in 

the People’s Republic of China (Table 2).73,74 One study 

showed that theophylline provides benefit in asthmatics using 

FP/SAL. In a study of 325 Chinese asthmatics, there were 

significantly fewer patients with one or more exacerbations 

in the theophylline + FP/SAL group compared with the FP/

SAL + placebo group (29.6% versus 46.9%, P=0.004). Theo-

phylline + FP/SAL improved small airway dysfunction to a 

greater extent than FP/SAL + placebo (66.9% versus 57.4%, 

P0.001). A significant decrease in eosinophil count and 

concentration of sputum eosinophilic cationic protein was also 

seen in the theophylline + FP/SAL combination group.73

In another study of 41 Chinese patients with asthma, 

Wang et al compared the efficacy of ICS combined with 

sustained-release theophylline versus doubling the dose 

of ICS on asthma control and anti-inflammatory activity.74 

Compared with double-dose ICS, low-dose ICS + theophyl-

line significantly increased the morning and evening peak 

expiratory flow rate and FEV
1
, and reduced asthma symptom 

scores and use of inhaled β
2
-agonists. Low-dose ICS in com-

bination with theophylline significantly decreased eosinophil 

and interleukin-5 levels in sputum. 

Tolerability
In general, FP is well tolerated in adults, with the most frequent 

drug-related adverse events being related to the topical effects 

of ICS, including dysphonia, oral/esophageal candidiasis, and 

throat irritation. Local side effects from ICS are a function 

of steroid potency and the amount of drug deposited in the 

oropharyngeal cavity, the latter largely a function of inhalant 

particle size, device, patient technique, and oral hygiene. Clini-

cal studies in Table 1 show that the prevalence of oral candidi-

asis ranges from 3% to 10%9,13,14,67 and dysphonia from 0% 

to 17%.11,61 The FP/SAL DPI has a relatively large particle size 

compared with some of the other inhalers, and this may result in 

lower lung and higher oropharyngeal deposition rates. You-Ning  

et al found a higher rate of dysphonia with the FP/SAL DPI 

than with the FP/SAL hydrofluoroalkane MDI in a group of 

Chinese asthmatics.65 One disadvantage of the FP/SAL DPI is 

the inability to use a spacer to decrease oropharyngeal deposi-

tion; alternatively, the FP/SAL hydrofluoroalkane (HFA) MDI 

or another ICS/LABA MDI could be used in conjunction with 

a spacer to decrease oropharyngeal deposition and therefore 

local side effects. 

An increased risk of pneumonia has been reported in 

COPD patients treated with FP,11,50,60,75,76 but not in other 

studies.55,57,59 However, the risk appears to be very low 

in asthmatics,77 although this requires additional study, 

especially in older asthmatics. It is unclear whether this 

is a local and/or systemic effect with ICS. Although 

reported in earlier studies, the high rates of pneumonia 

with FP-containing regimens in the TORCH trial (18%) 

highlighted this potential adverse effect,11 and a number 

of subsequent studies have also reported on this adverse 

effect. However, in the TORCH study, the higher risk of 

pneumonia with FP did not appear to affect overall mor-

tality, with 439 deaths occurring in subjects receiving FP 

compared with 436 deaths in subjects not receiving FP.11 A 

post hoc analysis of the TORCH trial reported that COPD 

patients with a low body mass index, FEV
1
 50%, age  

55 years, and recent exacerbations had an increased the risk of 

pneumonia associated with FP.75 Some studies report a higher 

risk of pneumonia in COPD patients receiving FP/SAL  

than in those receiving tiotropium,56,60 whereas other studies 

show no increased risk.57,59 A retrospective Canadian study 

by Suissa et al suggested that the risk of pneumonia with 

FP is dose-related.76 Additional research is needed to bet-

ter understand the relationship between ICS and the risk of 

pneumonia, primarily in COPD, but also in asthma.

Inhaler delivery devices for FP/SAL
Currently, FP/SAL is available in the Diskus® DPI, also 

known as the Accuhaler® in some parts of the world, includ-

ing in the People’s Republic of China, and in a HFA MDI 

worldwide. The Diskus® was the first device available for FP/

SAL, then later the MDI. The Diskus/Accuhaler® accounts for 

the majority of use of FP/SAL inhalers in patients with asthma 

and COPD. In general, DPIs are easier for patients to use 
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than MDIs, as the former are breath-activated. A recent study 

evaluating patients’ ability to use different inhalers showed 

that the Diskus® was one of the easiest devices for patients 

to use.78 A study specifically done in the Chinese population 

with the Accuhaler showed that the most common error made 

by patients was that patients cannot take a full deep inhala-

tion. The authors pointed to the need for patient education 

on proper inhalation technique with this device.79 Another 

study determined the effect of advanced COPD on achieving 

adequate inspiratory effort using the Diskus®.80 They found 

that 20% of COPD patients were unable to achieve an inspira-

tory rate of 60/min, particularly in females of short stature 

with low FVC and poor peak inspiratory flow rates.

Summary
COPD and asthma are widely prevalent diseases in the People’s 

Republic of China, with environmental risk factors interacting 

with genetic susceptibility to influence the expression and pro-

gression of these diseases. Importantly, the direct and indirect 

costs of these two diseases are high in both rural and urban 

areas of the People’s Republic of China, particularly in the 

former. Their diagnosis and management are too frequently not 

in accordance with the GOLD and GINA recommendations, 

likely related to providers’ inadequate awareness of the details 

of published guidelines, economic considerations, lack of avail-

ability of spirometry, suboptimal prescribing behaviors, and the 

challenges associated with busy clinical practice settings. 

Inhaled FP/SAL has become a mainstay for the long-

term management of asthma and COPD. Published studies 

have shown this combination product to be effective in the 

Chinese population for the treatment of asthma and COPD. 

These studies show efficacy similar to that in investiga-

tions conducted in Western patient populations,  including 

improvements in FEV
1
, a decrease in acute exacerbations of 

COPD, and improvement in quality of life. Adverse effects 

such as oral candidiasis and pneumonia were infrequently 

reported  in the Chinese studies. The Accuhaler® (Diskus) 

DPI is simple and convenient for patients to use, although 

proper technique should be ensured when initiating therapy. 

Additional studies of ICS/LABA combination therapy in 

Chinese patients are needed to determine their efficacy in 

COPD/asthma overlap syndrome, clarify the potential ben-

efits with regard to mortality, and better define the risks of 

pneumonia and long-term adverse effects.
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