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INTRODUCTION 

COPD is global public health disease with progressive 

airway obstruction and accelerated decline in pulmonary 

function test (PFT) with exacerbation triggered by 

infection.
1
 It occur in males who smoke and 

characteristically starts after the age of 40 years. The 

closure of small bronchi-bronchioles with loss of 

elasticity, alveolar destruction leading to bronchial 

fibrosis and emphysema. The Rescue treatment is always 

with SABA (short acting beta 2 agonists) however FEV1 

increase after SABA is generally less than 12%, short 

lasting and large part of obstruction is irreversible. The 

Spirometric functions (FEV1, Vital capacity, FVC) 

decline over time. The goal of treatment is to prevent the 

progression, to relieve sign and symptoms, increase 

exercise tolerance, reduce exacerbation, increase quality 

of life, reduce side effects and mortality.
1
 

ABSTRACT 

Background: COPD patients suffer persistent airflow obstruction and 

exacerbation despite treatment with LABA and ICS. Presently LABA+LAMA 

is least tested combination hence we want to compare efficacy and safety of 

combination of indacaterol and tiotropium versus formoterol and budesonide in 

moderate to severe COPD. 

Methods: This was an open labelled, parallel group trial involving 60 patients. 

of moderate to severe COPD having baseline postbronchodilator FEV1 ≥30% 

predicted and less than 80% predicted already on some kind of COPD treatment 

were included and, efficacy on lung function (FEV1)  and  safety in two  

groups, indacaterol+tiotropium once daily dpi versus formoterol+budesonide 

twice daily bd dpi were testedi24 hours postdose (trough) DPI in symptomatic 

patients of COPD of moderate to severe grade. Statistical analysis was done 

using repeated measures of ANOVA followed by Turkeys test. P value less than 

0.05 were considered statistically significant. 
Results: Patient with baseline/post bronchodilator FEV1 ≥30% predicted and 

less than 80% predicted were included. The mean age was 55±5 years. At 4 

weeks mean±SEM in peak FEV1 in indacaterol+tiotropium was 85.77±4.002 

and in formoterol+budesonide was 77.33±5.598. At 12 weeks, mean ±SEM in 

peak FEV1 in indacaterol+tiotropium was 112.30±4.69 and 

formoterol+budesonide was 103±6.35. At 24 weeks, mean ±SEM in peak FEV1 

in indacaterol+tiotropium= 125.3±5.18 and 

formoterol+budesonide=112.7±5.89. Adverse events were less in 

indacaterol+tiotropium group. No serious adverse event occurred. 

Indacaterol+tiotropium once daily is efficacious and safe as compared to 

formoterol+budesonide twice daily with less exacerbation. 

Conclusions: In patients having poorly controlled COPD despite background 

therapy (LABA, etophylline+theophylline, etc.) the introduction of 

indacaterol+tiotropium once daily compared to formoterol+budesonide twice 

daily DPI significantly improved the FEV1 by sustained bronchodilation, 

decreased exacerbation and is safe. Further studies are needed to assess quality 

of life and cost analysis. 
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LABA (long acting beta 2 agonists) like salmeterol and 

formoterol are well known treatments for COPD. They 

are used twice daily. The new LABAs like indacaterol, 

vilanterol, landeolol, olodaterol, bambuterol are used 

once daily which provide quick/fast and prolonged 

bronchodilation and increase compliance and also reduce 

release of mediators from mast cell.
17

 LAMA (long acting 

muscarinic antaginists) like tiotropium, aclidinium, 

glycopyrronium, umeclidinium have action on large 

bronchi while bronchodilator LABA acts on small 

peripheral bronchioles.
17

 Many studies tested 

combination/FDC of LABA and LAMA demonstrating 

improved and extended bronchodilation, decreased rescue 

medicine use and exacerbations. The airway 

inflammation in COPD is not very responsive to 

corticosteroids except in advanced COPD with frequent 

exacerbations. Hence benefit of formoterol+ICS 

combination is questionable. LABA+LAMA, are 

increasingly studied proving efficacy and safety.
2
 Present 

study was planned to further gather evidence on efficacy 

and safety of combination of newly introduced LABA 

(indacaterol 150 mcg) and LAMA (tiotropium 18 mcg) 

and compare it with formoterol 12 mcg with ICS 

budesonide 200mcg.
7
 Aim was to evaluate and compare 

the efficacy, safety and tolerability of indacaterol 150 

mcg and tiotropium 18mcg with formoterol 12 mcg and 

budesonide 200mcg administered separately by DPI in 

moderate to severe COPD cases for 24 weeks. Objectives 

was to evaluate post bronchodilator FEV1 on spirometry 

and to evaluate adverse drug reactions. 

METHODS 

This study was an open labelled, parallel group, 

prospective, interventional, comparative, randomised 

control trial. This study was carried out in pulmonary 

medicine OPD of a tertiary care hospital during the 

period from 1
st
 march 2014 to 28

th
 February 2016. 

Patients with 3 months history of cough with sputum and 

breathlessness, with spirometric PFT i.e. post 

bronchodilator FEV1/FVC < 0.7 were screened. Total 60 

patients fulfilling the inclusion and exclusion criteria 

were recruited for this study. They were divided into two 

groups, 30 patients in group I and 30 patients in group II. 

Patients in group I received indacaterol 150 mcg DPI 

once daily and tiotropium 18 mcg DPI once daily 

administered separately, while those in group II received 

formoterol 12 mcg DPI twice daily and budesonide 

200mcg DPI twice daily administered separately. Drugs 

required for this study were purchased from local market. 

Selection criteria 

Inclusion criteria 

1. Patients aged more than 40 years and less than 70 years 

of either sex with moderate to severe COPD classified by 

GOLD 2014 guidelines. 

2. Post bronchodilator FEV1/FVC < 70%. 

3. Post bronchodilator FEV1 ≥ 30% predicted and < 80% 

predicted. 

4. Post bronchodilation FEV1 reversibility less than 12%. 

Exclusion criteria 

1. Known case of asthma. 

2. Women of child bearing age.  

3. Abnormal LFT, KFT, respiratory tracts. 

4. COPD exacerbation in last 6 weeks. 

5. Active pulmonary tuberculosis. 

6. Terminally ill patients, Patients with HIV, 

malignancies. 

7. Patients with cardiovascular comorbidity, glaucoma, 

benign hypertrophy of prostate, uncontrolled diabetes 

mellitus. 

8. Patients allergic to study medications. 

After the protocol approval by the institutional ethics 

committee informed consent in local language of the 

participants was obtained.  

Patients with exertional dyspnoea, chronic cough were 

selected. Their detailed past history, family and personal 

history of tuberculosis, asthma, smoking, diabetes 

mellitus, hypertension and drug history was recorded. 

After general and local examination, baseline 

investigations for CBC, RBS, LFT, KFT, Sputum AFB, 

Chest X Ray (PA view), ECG, USG abdomen and pelvis 

was done. As per selection criteria pre and post 

bronchodilator pulmonary function tests was done. 

Patient with 24 hour post bronchodilator FEV1/FVC < 

70% and FEV1 ≥30% predicted and less than 80% 

predicted were recruited. Most of the patients were on 

background therapy with SABA, anti-microbial agents, 

etophylline and theophylline, antihistaminic, cough 

suppressants. Patients were randomly allocated to group I 

or group II using online random table. Patients in both the 

group were given salbutamol rota caps in case of 

exacerbation as a rescue medication. 

Follow up was done per week initially for 4 weeks, twice 

weekly from 4 weeks to 12 weeks and per 4 weeks from 

12 weeks to 24 weeks. In each follow up signs and 

symptoms, post bronchodilator FEV1 and adverse drug 

reaction (ADR) and tolerability were recorded. 

Results were expressed as percentage and mean±SEM. 

The differences in mean between the two groups were 

analysed by repeated measures of ANOVA followed by 
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Turkeys multiple comparison. P value less than 0.05 were 

considered statistically significant. Graph pad prism 

version 6 was used for calculation. 

RESULTS 

Table 1: Baseline characteristics of the patients (n=30) 

receiving (I+T) OD and (F+B) BD. 

Variables Group I Group II 

No. of patients 

(n=30) (%) 

No. of patients 

(n=30) (%) 

Age in 

years 

40-50 10 (33.3%) 12 (40%) 

50-70 20 (66.7%) 18 (60%) 

Gender Men 26 (86.7%) 22 (73.3%) 

Women 4 (13.3%) 8 (26.7%) 

Table 2: Symptom complaints in COPD patients. 

Symptom No. of patients (n=30) (%) 

Cough 30 200 

Sputum 30 200 

Breathlessness 34 68 

Wheeze 10 20 

Tiredness on exercise 3 6 

Chest discomfort 8 16 

Total 60 patients of COPD satisfying selected criteria 

were divided into two groups of 30 each randomly. 

Group I received indacaterol (I) 150 mcg DPI once daily 

and tiotropium (T) 18 mcg DPI once daily, while group II 

received formoterol (F) 12 mcg DPI twice daily and 

budesonide (B) 200 mcg DPI twice daily. Table 1 show 

the demographic characteristics. 

Table 1 shows demographic profile of COPD patients 

which was comparable. In both group majority of patients 

were from 50-70 years. Mean age was 55±5 years in 

group I and 53± 2 years in group II. Amongst these 

86.7% men were in group I and 73.3% men were in 

group II. Women patients were less (13.3% in group I 

and 26.7% in group II) since smoking habits were less in 

indian women. 

Table 2 shows commonest complaints were cough with 

sputum followed by breathlessness, wheeze, tiredness on 

exercise, chest discomfort. Table 3 shows difference in 

FEV1 improvement at 4 weeks. 

Improvement in FEV1 at the end of 4 weeks in group I 

was 50 to 100ml in 73.3% COPD patients and was 101 to 

150ml in 26.7% COPD patients while improvement in 

FEV1 at the end of 4 weeks in group II was 50 to 100ml 

in 83.3% COPD patients and was 101 to 150ml in 16.7% 

COPD patients. There was difference of only 10%. P 

value was not significant. Table 4 shows difference in 

FEV1 improvement at 12 weeks. 

Improvement in FEV1 at the end of 12 weeks was 50 to 

100ml in 30% of COPD patients, was 101 to 150ml in 

63.3% of COPD patients and 151 to 170ml in 6.7% 

COPD patients in group I. While improvement in FEV1 

at the end of 12 weeks in group II was 50 to 100ml in 

46.7% COPD patients, was 101 to 150ml in 50% COPD 

patients and 151 to 170ml in 3.3% COPD patients. There 

was a difference of 16.7%, 13.3% and 3.4% respectively. 

P value was significant (<0.05). Table 5 shows difference 

in FEV1 improvement at 24 weeks. 

Table 3: Improvement in FEV1 (ml) at 4 weeks in 

COPD patients (n=30) receiving (I+T) OD and (F+B) 

BD. 

FEV1 

(ml) 

Group I Group II  P 

value No. of 

patients 

(n=30) 

% No. of 

patients 

(n=30) 

%  

50 to 

100 ml 

22 73.3 25 83.3 NS 

101 to 

150 ml 

8 26.7 5 16.7 NS 

Table 4: Improvement in FEV1 (ml) at 12 weeks in 

COPD patients (n=30) receiving (I+T) OD and (F+B) 

BD. 

FEV1 

(ml) 

Group I Group II  P 

value No. of 

patients 

(n=30) 

% No. of 

patients 

(n=30) 

% 

50 to 

100 ml 

9 30 14 46.7 < 0.05 

101 to 

150 ml 

19 63.3 15 50 < 0.05 

151 to 

170 ml 

2 6.7 1 3.3 < 0.05 

Improvement in FEV1 at the end of 24 weeks in group I 

was 50 to 100 ml in 20% COPD patients, was 101 to 

150ml in 63.3% COPD patients and 151 to 170 ml in 

16.7% COPD patients while in group II the improvement 

in FEV1 at the end of 24 weeks was 50 to 100ml in 

46.7% COPD patients, was 101 to 150ml in 43.3% 

COPD patients and 151 to 170ml in 10% COPD patients. 

There was a difference of 26.7%, 20% and 6.7% 

respectively. P value was significant (< 0.05). Table 6 

and Figure 1 shows difference in FEV1 improvement at 

4, 12, 24 weeks. 
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Table 5: Improvement in FEV1 (ml) at 24 weeks in COPD patients (n=30) receiving (I+T) OD and (F+B) BD. 

FEV1 (ml) Group I Group II  P value 

No. of patients (n=30) % No. of patients 

(n=30) 

% 

50 to 100 ml 6 20 14 46.7 <0.05 

101 to 150 ml 19 63.3 13 43.3 < 0.05 

151 to 170 ml 5 16.7 3 10 < 0.05 

Table 6: Difference in improvement in FEV1 (ml) at 4 weeks, 12 weeks and 24 weeks in COPD patients (n=30) 

receiving (I+T) OD and (F+B) BD. 

Weeks Group FEV1 (m±SEM) P value 95% CI 

4 weeks I 85.77±4.002 < 0.001 77.48 to 93.85 

II 77.33±5.6 61.88 to 84.78 

12 weeks I 112.3±4.7 < 0.001 102.7 to 121.9 

II 103.0±6.36 89.98 to 116.0 

24 weeks I 125.3±5.18 < 0.001 114.7 to 135.9 

II 112.7±5.89 200.6 to 124.7 

 

There was statistically significant (CI) improvement in 

FEV1 85.77±4.002 (77.48 to 93.85) in group I at 4weeks 

and at 12 weeks 112.3±4.7 (102.7 to 121.9) and at 24 

weeks 125.3±5.18 (114.7 to 135.9). 

Table 7 shows ADR. Both groups tolerated these study 

drugs well. No serious adverse drug event reported in 

both the group. The ADR are shown in table 7. Adverse 

effects were comparable in two groups. Cough was 

reported in 16.6% patients (10% in group I and 6.7% in 

group II), hoarseness of voice reported in 6.7% patients 

(group II), tremors in 10% patients (group II), dryness of 

mouth in 10% patients (6.7% in group I and 3.3% in 

group II), palpitation in 10% patients (6.7% in group I 

and 3.3% in group II), Bad taste in 6.7% patients (3.3% 

in group I and 3.3% in group II), headache in 6.7% 

patients (group II), sore throat in 3.3% patient (group II) 

and other in 6.7% patients (3.3% in each group), side 

effects under others included nausea, diarrhoea, 

irritability, etc. 

Table 8 shows duration of COPD illness. In group I the 

COPD duration was less than 2 years in 53.3% patients 

while in group II it was 46.7% patients. While it was 2 to 

5 years in 30% patients in group I and 33.3% in group II 

patients. Duration was more than 5 years in 16.7% 

patients in group I and 20% in group II. 

Table 7: ADR reported in COPD patients (n=30) 

receiving (I+T) OD and (F+B) BD over 24 weeks. 

ADR Group I Group II  

No. of 

patients 

(n=30) 

% No. of 

patients 

(n=30) 

% 

Cough on 

inhalation 

3 10 2 6.66 

Hoarseness of 

voice 

0 0 2 6.66 

Tremors 0 0 3 10 

Dryness of 

mouth 

2 6.66 1 3.33 

Palpitations 2 6.66 1 3.33 

Bad taste 1 3.33 1 3.33 

Headache 0 0 2 6.66 

Sore throat 0 0 1 3.33 

Others 1 3.33 1 3.33 

 

Table 8: Duration of COPD in patients (n=30) receiving (I+T) OD and (F+B) BD. 

Duration Group I Group II  

No. of patients (n=30) % No. of patients (n=30) % 

0 to 2 years 16 53.3 14 46.7 

2 to 5 years 9 30 10 33.3 

More than 5 years 5 16.7 6 20 
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Figure 1: FEV1 improvement after 4, 12, 24 weeks in 

group 1 and group 2. 

DISCUSSION 

In this study both combinations indacaterol and 

tiotropium once daily DPI and formoterol and budesonide 

twice daily DPI were efficacious, safe, and well tolerated 

in moderate to severe COPD over 24 weeks however 

indacaterol and tiotropium once daily DPI was more 

efficacious and safe.
2,9

 Two parallel group of 30 patient 

each of both gender with mean age of 55±5 years with 

postbronchodilator FEV1 ≥ 30% predicted and less than 

80% predicted were included in this study. 

The improvement in FEV1 seen in both groups but higher 

value were observed in indacaterol and tiotropium at 12 

and 24 weeks. 

The indacaterol and tiotropium OD DPI 24 hour post 

dose (trough) at the end of 4 week was tested first. The 

FEV1 improved to 50-200 ml from baseline in 73.3% 

patients but was less than formoterol and budesonide BD 

DPI (83.3%). The FEV1 was 101-150 ml in 26.7% 

patients which was more than formoterol and budesonide 

BD DPI (16.7%). (I+T = M ± SEM = 85.77 ± 4.012, 

95%CI 77.48 - 93.85, p > 0.05) results were not 

significant implying that both combinations are equally 

efficacious over 4 weeks use (F+B= M±SEM = 77.33± 

5.6, 95%CI 61.88 - 84.78, p > 0.05%). 

The indacaterol + tiotropium OD DPI 24 hour post dose 

(trough) at the end of 12 weeks showed the FEV1 

improvement of 50-200ml in 30% patients, of 101-150ml 

in 63.3% patients and of 151-170 ml in 6.7% patients 

(M±SEM = 112.30±4.690, 95% CI 102.7 - 121.9, p < 

0.05%) while in formoterol and budesonide BD DPI the 

values were of 50-200ml in 46.7% patients, 101-150ml in 

50% patients and 151-170 ml in 3.4% patients. P value 

was significant implying that I+T was significantly more 

efficacious than F+B (M±SEM = 103±6.4, 95% CI 

89.98-116.0, P <0.05%). 

The indacaterol and tiotropium OD DPI 24 hour post 

dose at the end of 24 weeks showed FEV1 improvement 

of 50-200ml in 20% patients, 101-150ml in 63.3% 

patients and 151-170 ml in 16.7% patients. ( M ± SEM = 

125.3 ± 5.18, 95%CI 114.7-135.9, p<0.05%) while in 

F+B BD DPI the FEV1 improvements were 50-200ml in 

46.7%, 101-151ml in 43.3% patients, 151-170 ml in 10% 

patients. P value was statistically significant implying 

that I+T OD DPI was more efficacious than formoterol 

and budesonide BD DPI. (M ± SEM =112.7±5.9, 95% CI 

200.6-124.7, P<0.05%).  

The 50-200 ml FEV1 achievements were greater in 

formoterol and budesonide BD DPI throughout the 

testing period of 24 weeks while achievements of 151-

170ml of FEV1 were more in indacaterol and tiotropium 

OD DPI group.
5
 

Bronchodilators which increase FEV1 are the mainstay of 

therapy. Use of LABA OD/BD resulted in improved 

clinical outcome and compliance. According to GOLD 

guidelines LABA are mainstay of treatment of COPD. 

Combination of indacaterol 150 mcg + tiotropium 18 mcg 

OD DPI improves bronchodilatation by different 

mechanisms, increased efficacy, reduce dose, raise 

compliance and reduce ADR. Preferentially LABA act on 

smaller bronchioles while LAMA act on bigger bronchi.  

Formoterol + budesonide BD is a combination of LABA 

+ ICS (inhalational corticosteroid budesonide) is 

available as FDC or separate preparations providing long 

term bronchodilation by formoterol and anti-

inflammatory action by budesonide.
10

 Adverse effects are 

low in both as tiotropium and budesonide have low 

systemic bioavailability.
5
 

Outcome of this study showed improved FEV1 lung 

functions with both the treatment but efficacy was more 

with indacaterol + tiotropium OD DPI compared to 

formoterol + budesonide BD DPI. These observations are 

in agreement with other studies.
16

  

INDORSE and INLIGHT
 
trials tested dose, safety and 

efficacy of indacaterol 150mcg, formoterol 12 mcg, 

tiotropium 18 mcg over 26 weeks.
3,4

 Indacaterol achieved 

more than 170 ml of FEV1 over 52 weeks and also 

reduced exacerbations. INLIGHT study done on 

indacaterol 150 mcg showed more efficacy vs placebo on 

large population achieving FEV1 of 130 ml over 12 

weeks. Indacaterol reduce rescue medications and 

improved health status. INLIGHT study tested 

indacaterol OD vs salmeterol for 26 weeks caused 

increase FEV1 up to 170ml plus less rescue medication 

required. The study by COPE et al
 
compared indacaterol 

150 vs FDC formoterol + budesonide, salmeterol + 

fluticasone, indacaterol was more efficacious.
5,13

 

In our study indacaterol + tiotropium achieved FEV1 of 

170ml after 12-24 weeks in 23.4% patients and in 

formoterol + budesonide group in 13.3% patients.
10

 Dahl 

et al used indacaterol 150 mcg and formoterol 12 mcg for 

1 year in COPD patient found indacaterol more 

efficacious.
6
 Also MEHLER et al.

7,8
 showed that 
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112.3 

125.3 
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112.7 
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indacaterol and tiotropium 18mcg was more efficaceous 

with mild ADR. Kerwin et al.
8 

 

Overall ADR noticed over a period of 24 weeks were less 

and comparable in both groups. No SAE were reported. 

In indacaterol + tiotropium cough on inhalation (3), 

dryness of mouth (2) were the most reported side effects, 

palpitation (2), bad taste (1), other (1) were reported 

voluntarily. In formeterol+budesonide group cough on 

dry powder inhalation in (2) hoarseness of voice (2), 

tremors (3), dryness of mouth (1), palpitation (1) taste 

alteration (1), headache (1), sore throat (1), excess 

sweating (1). These were in agreement with other trials, 

were similar to placebo and comparable to other 

LABA.
3,8,11,14,15

 Our study had some limitations. 

Sample size was small, to detect small but potentially 

significant difference. Our is a open label trial, duration 

of study was short, COPD cases due to other causes were 

not included, also had less women sample. The 

Indacaterol + tiotropium is costly hence compliance may 

change due to cost. We have not compared FDC. Side 

effects studied were self-reported, objective assessment 

and lab abnormalities were not assessed. We did not 

follow patients hence efficacy safety beyond 24 weeks 

remained untested. Further studies are needed over 

extended period and using large sample size, testing cost 

effectiveness. 

CONCLUSION 

In conclusion, the present study observed indacaterol and 

tiotropium once daily DPI given together separately 

showed statistically significant FEV1 improvement and 

clinical improvement versus formoterol and budesonide. 

ADR also were low except cough and hoarseness of voice 

in both groups. Both combinations are efficacious and 

well tolerated, however indacaterol and tiotropium was 

found more efficacious. Thus indacaterol and tiotropium 

once daily in moderate to severe COPD provide superior 

bronchodilation in comparison to formoterol and 

budesonide twice daily. More studies are needed to test 

long term safety. 
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