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hronic obstructive pulmonary disease (COPD) is the 

fourth leading cause of death in the world.1 In the United 
States, the annual death rate from COPD is over 100,000 

and approximately 33% of patients with COPD will require medi-
cal attention due to an exacerbation.2 COPD is characterized by 
airflow limitation that is often caused by noxious particles or gas, 
such as cigarette smoke.1 The disease is not reversible, but pro-
gression can be delayed and symptoms can be controlled with 
proper treatment.1  

Drug therapy for COPD aims to reduce symptoms such as 
dyspnea, improve exercise tolerance, reduce exacerbations and 
hospitalizations, and improve quality of life.1 Long-acting musca-
rinic antagonists (LAMAs) and long-acting beta adrenergic ago-
nists (LABAs) are recommended for patients who are not ade-
quately controlled with a short-acting beta adrenergic agonist 
(SABA).1,3 LAMAs and LABAs are the mainstay of therapy for 
most patients and several new drugs in these classes have recently 
been granted FDA-approved indications for the treatment of 
COPD.4 The most recently approved LAMA, umeclidinium, re-
ceived an FDA-approved indication on April 30, 2014, as a once-
daily maintenance treatment of airflow obstruction in patients 
with COPD.4 The purpose of this article is to review the pharma-
cologic profile, clinical trials, side effects, dosing, and cost associ-
ated with umeclidinium. 

Activation of the muscarinic receptors by acetylcholine re-
sults in smooth muscle contraction and mucus secretion in the 
lungs, leading to bronchoconstriction of the airways.5 Long-acting 
muscarinic antagonists, such as umeclinidium, prevent the actions 
of acetylcholine by binding to the muscarinic receptors, thereby 
preventing bronchoconstriction.6 Umeclinidium can bind to mus-
carinic receptors M1 through M5; however, it has a higher affinity 

for the M3 receptors, which are expressed predominantly on the 
smooth muscles of the lung airways.6  The pharmacokinetic prop-
erties of umeclidinium are outlined in Table 1. 

Phase II Trials 
Phase II clinical trials were performed to determine the safety 

and efficacy of umeclidinium in both healthy individuals and those 
with COPD. The phase II trials evaluated multiple doses and dos-
ing schedules for umeclidinium. The first trial, completed in 
March 2010, evaluated the safety and efficacy of umeclidinium 
administered once or twice daily compared to placebo in patients 
with COPD.5 Included in this study were 176 patients aged  40 to 
80 years, with a ≥10 pack-year history of smoking, and a diagnosis 
of COPD. Patients were randomly assigned in equal proportion to 
treatment with one of the following: umeclidinium 62.5 mcg, 125 
mcg, 250 mcg, 500 mcg, or 1000 mcg, each administered once 
daily; umeclidinium 62.5 mcg, 125 mcg, or 250 mcg, each adminis-
tered twice daily; placebo administered in the morning and the 
evening; or, tiotropium 18 mcg once daily. Patients completed 
three different treatment periods, lasting two weeks each, and 
were assigned a different treatment each time. After each two-
week treatment regimen, forced expiratory volume in one second 
(FEV1) was measured against baseline to assess any improvement. 
The primary outcome of this trial was the change in trough FEV1 
from baseline to day 15 of each treatment period. The results of 
this clinical trial showed that all once daily dosing regimens signifi-
cantly improved pulmonary function compared to placebo. Im-
provements in trough FEV1 ranged from 95 to 186 mL over pla-
cebo for the once daily umeclidinium doses and from 79 to 172 
mL for the twice daily umeclidinium regimens. Additionally, once 
daily dosing was comparable to tiotropium in terms of FEV1 im-
provement, which had a change in FEV1 trough of 105 mL. The 
authors concluded that twice-daily dosing of umeclidinium pro-
vided no extra benefit compared to once-daily dosing of umec-
lidinium.5  
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Table 1  |  Pharmacokinetics of umeclidinium. 7,8 
Absorption   

Cmax 5-15 minutes 

Bioavailability 13% (inhaled); <1% (oral) 

Distribution   

Vd ~86 L 

Metabolism CYP2D6 and substrate of P-gp 
transporters 

Elimination Oral: 92% in feces, < 1% in urine 

Half-life 11 hours 
Cmax = maximum concentration; Vd = volume of distribution. 
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mL) for the umeclidinium 125 mcg dose. Other end points are 
summarized in Table 2. Both doses were well tolerated over the 
12 weeks of treatment with the adverse effects being similar 
among all 3 treatment arms (additional information on adverse 
effects are discussed below in the Adverse Effects section). Both 
umeclidinium doses were effective for treating COPD, with no 
greater efficacy observed in the group receiving umeclidinium 125 
mcg. Thus, umeclidinium 62.5 mcg once daily received the FDA-
approved indication for treatment in COPD.4 

Another phase III trial was recently completed in June 2015 
and evaluated umeclidinium 62.5 mcg once daily versus tiotropi-
um 18 mcg once daily in patients with COPD.11 The study includ-
ed patients ≥40 years of age with ≥10 pack-year smoking history 
and a FEV1/FVC <0.70. The results of the study have yet to be 
published.  

The most commonly reported adverse events in the phase III 
trial were dry throat, dyspnea, cough and dysphonia.10 Table 3 
summarizes adverse effects from phase III clinical trials for any 
adverse reaction with an incidence >2%. During the trial, seven 
patients total withdrew while on the umeclidinium 62.5 mcg dose 
and thirteen withdrew while taking umeclidinium 125 mcg daily. 
Of the seven patients that withdrew while on umeclidinium 62.5 
mcg dose, five were from COPD exacerbations, one was from 
supraventricular tachycardia, and one withdrew consent. Three 
patients withdrew while on the umeclidinium 125 mcg dose from 
COPD exacerbations and two from adverse effects such as tach-
yarrhythmia and coronary artery stenosis. The remaining eight 
patients withdrew from lack of efficacy, ECG abnormalities, or 
being lost to follow-up. 

Precautions 
Umeclidinium has an FDA-approved indication for mainte-

nance treatment of COPD, and should not be used as a rescue 
inhaler for patients experiencing acute symptoms of shortness of 
breath due to a relatively slow onset of action.7 Paradoxical bron-
chospasm can occur while taking this medication, which should 
prompt discontinuation of umeclidinium. Other precautions in-
clude hypersensitivity reactions in patients that have severe milk 
protein allergies, worsening of narrow-angle glaucoma, and wors-
ening of urinary retention due to anticholinergic effects.  

 

A second phase II trial examined the efficacy of once daily 
versus twice daily dosing of umeclidinium compared to placebo.9 
The inclusion criteria and study design were similar to the afore-
mentioned phase II trial, except for the use of different doses of 
umeclidinium. Patients (n=163) were randomly assigned to one of 
the following: umeclidinium 15.6 mcg, 31.25 mcg, 62.5 mcg, or 
125 mcg, each administered once daily; umeclidinium 15.6 mcg or 
31.25 mcg, each administered twice daily; placebo; or tiotropium 
as an active comparator arm.9 Patients received three treatment 
regimens for one week each with a 10 to 14 day washout period 
between every treatment cycle. The primary outcome examined 
change in trough FEV1 from baseline to day 8 of each treatment 
cycle. Both once- and twice-daily dosing of umeclidinium showed 
statistically significant change from baseline FEV1 compared to 
placebo and had similar results to the tiotropium arm. The once-
daily dosing regimens exhibited a range from 101 to 183 mL (all 
p<0.001 for the change from baseline) in trough FEV1 and the 
twice-daily dosing ranged from 134 to 142 mL (p<0.001). The 
comparator arm of tiotropium once daily had a change in trough 
FEV1 of 101 mL (p<0.001). Umeclidinium 62.5 mcg and umec-
lidinium 125 mcg once- daily dosing showed the greatest improve-
ment in trough FEV1 on day 8 of each treatment cycle and there-
fore were the two dosing regimens studied in phase III clinical 
trials.9  

 
Phase III Trials 

A phase III trial, completed in February 2012, evaluated the 
safety and efficacy of umeclidinium in patients with COPD.10 In 
this study, 2016 patients were randomly assigned to receive umec-
lidinium 62.5 mcg or 125 mcg once daily, or matching placebo. 
Patients aged ≥40 years were included in the study if they had a 
10 pack-year history of smoking and a diagnosis of COPD. The 
majority of enrolled subjects were men and the average age of the 
overall trial population was 63 years. All patients had an FEV1 
≤79% and the majority of patients were GOLD stage II to III. 
The primary outcome was a change in FEV1 from baseline to day 
85 of the trial. The study also examined 0-6 hour weighted mean 
trough FVC, transitional dyspnea index (TDI), and health out-
comes based on the St. George’s Respiratory Questionnaire 
(SGRQ).  

The study results showed a statistically significant improve-
ment in FEV1 from baseline to day 85 in both the umeclidinium 
62.5 mcg and 125 mcg once daily treatment arms compared to 
placebo.10 The least squares mean (LSM) change in placebo-
adjusted FEV1 after 85 days was 127 mL (95% CI, 52-202 mL) for 
the 62.5 mcg umeclidinium dose and 152 mL (95% CI, 76-229 

Adverse Effects 

Table 2  |  Study results from phase III trial for umeclidinium 62.5 mcg  and 125 mcg once daily at day 85.10 
Outcome Umeclidinium 62.5 mcg p-value Umeclidinium 125 mcg p-value 
Trough FEV1 127 mL (52 to 202 mL) <0.001 152 mL (76 to 229 mL) <0.001 
Trough FVC 193 mL (74 to 313 mL) 0.002 236 mL (114 to 358 mL) <0.001 
0–6 h weighted mean FVC 243 mL (123 to 363 mL) <0.001 318 mL (196 to 439 mL) <0.001 
TDI focal scoresa 1.0 (0.0 to 2.0) 0.05 1.3 (0.3 to 2.3) <0.05 
Change in SGRQ total scoreb -7.90 (-12.20 to -3.60) <0.001 -10.87 (-15.25 to -6.49) <0.001 
Results are reported as the least square mean change from baseline compared to placebo (95% CI). Positive values indicate an increase in that 
variable; negative values indicate a decrease in that variable. 
aChange in TDI focal score of ≥1 unit was considered a clinically meaningful improvement. 
bSGRQ responders were defined as ≥4 unit reduction. 
FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity; TDI = transitional dyspnea score; SGRQ = St. George’s respiratory ques-
tionnaire. 

Precautions & Drug Interactions 
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Drug Interactions 
Umecidinium should be avoided in patients taking other anti-

cholinergic medications as this combination may increase the risk 
of anticholinergic-related adverse effects such as dry mouth, con-
stipation, and urinary retention.7 Umeclidinium also should not be 
used with tiotropium or ipratropium as this combination will have 
additive anticholinergic effects. Umeclidinium should be used 
cautiously in patients taking oxymorphone due to increased risk of 
paralytic ileus and increased risk of respiratory and CNS depres-
sion.12 One study showed that combining umeclidinium with ve-
rapamil, a P-gp inhibitor, led to an increase in AUC of umeclidini-
um; however, the clinical significance of this interaction is not 
known.7 Umeclidinium given with CYP2D6 inhibitors, such as 
ritonavir, could result in increased umeclidinium plasma concen-
trations so close monitoring is advised when these agents are ad-
ministered concurrently.13,14  

The recommended dose of umeclidinium is 62.5 mcg once 
daily.7 Umeclidinium is dispensed as a dry powder inhaler that 
contains 30 doses per device. The device contains a dose counter 
and when opened, the powder is ready to be inhaled. Patients 
should be informed to only open the device when ready for use, 
as the dose will be lost if the inhaler is subsequently closed with-
out being used. Proper inhaler technique is important for patients 
to receive the full benefit of the drug, thus patient counseling is 
necessary for all new prescriptions.  

Umeclidinium was evaluated in both normal and poor 
CYP2D6 metabolizers.7 No significant differences in drug expo-
sure were seen between both groups of subjects, therefore no 
dosing adjustment is necessary based on CYP2D6 phenotype. 
Similarly, no dose adjustments are needed for patients with renal 
or hepatic impairment. 

Umeclidinium is currently only available as brand name In-
cruse Ellipta®. A brief survey of local Gainesville retail pharmacies 
places the cash cost (i.e., without insurance or discounts) of this 
drug at ~$290 for a one month supply. However, coupons are 
available for patients without insurance that can reduce the cost to 
~$240 per month supply; at the time of this writing, these cou-
pons can be used indefinitely.15 In comparison, Spiriva, another 
LAMA, has a cash cost of approximately $380 (~$330 with availa-
ble coupons) per month. 

Umeclidinium is a once-daily LAMA recently approved for 
the maintenance treatment of COPD.4 This drug has shown simi-

lar efficacy and adverse effects as other LAMAs. Additional clini-
cal trials have been completed to further elucidate the exact role in 
therapy for umeclidinium, particularly compared with tiotropium, 
however the results have yet to be published. Currently published 
clinical trials have shown that umeclidinium 62.5 mcg inhaled 
once daily is an effective therapy for the treatment of COPD as 
evidenced by significant improvement in FEV1 after 12 weeks.10 
Based on pricing quoted in the Gainesville area, the cost of umec-
lidinium appears to be significantly less than its primary competi-
tor, tiotropium; however, the publication of additional trial data 
comparing umeclidinium and tiotropium should help elucidate the 
place in therapy for these LAMAs for the treatment of COPD.15 
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Cost 

Table 3  |  Adverse effects with an incidence >2% observed in a phase III clinical trial of umeclidinium.10 

Adverse Reaction Umeclidinium 62.5 mcg  
(n=69) 

Umeclidinium 125 mcg 
(n=69) 

Placebo  
(n=68) 

Headache 7% 14% 10% 

Nasopharyngitis 12% 10% 10% 

Cough 1% 7% 1% 

Upper respiratory tract infections 3% 3% 0% 

Summary 

References 
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TM Neohaler®): A New Maintenance 

Treatment for COPD 
 

Jonathan Phelps, PharmD Candidate 

Increased cAMP levels cause relaxation of bronchial smooth mus-
cle and inhibition of release of mediators of immediate hypersen-
sitivity from cells, especially from mast cells.8 Glycopyrrolate is a 
long-acting antagonist at muscarinic receptors and has similar 
affinity to each of the muscarinic receptor subtypes from M1 to 
M5.13 In the lung airways, inhaled glycopyrrolate exhibits pharma-
cological effects through inhibition of M3 receptor at the smooth 
muscle leading to bronchodilation.8  

 
Pharmacokinetics 

Following inhalation of indacaterol/glycopyrrolate, the medi-
an times to reach peak plasma concentrations of indacaterol and 
glycopyrrolate are approximately 15 minutes and 5 minutes, re-
spectively.8 Bioavailability of indacaterol after inhalation is ap-
proximately 43% to 45%. Systemic exposure occurs from a com-
bination of pulmonary and intestinal absorption. Indacaterol 
steady-state is achieved within 12 to 15 days. Glycopyrrolate, fol-
lowing repeated once-daily inhalations, achieves steady-state with-
in 1 week of initiating treatment. In vitro investigations indicate 
that UGT1A1 is the only UGT isoform that metabolizes in-
dacaterol.12 CYP3A4 is the main enzyme responsible for hydrox-
ylation of indacaterol. In vitro studies show that indacaterol is a 
low affinity substrate for the efflux pump P-glycoprotein. Hy-
droxylation of glycopyrrolate results in a number of mono- and 
bis-hydroxylated metabolites. Hydrolysis results in the formation 
of a carboxylic acid derivative (M9).13 Further in vitro studies have 
shown that multiple CYP enzymes contribute to the oxidative 
biotransformation of glycopyrrolate. Furthermore, the hydrolysis 
to M9 is likely catalyzed by cholinesterases from the swallowed 
dose fraction of orally inhaled glycopyrrolate.13 The amount of 
indacaterol excreted unchanged via urine is generally lower than 
2% of the dose.12 Renal clearance of indacaterol is, on average, 
between 0.46 L/h and 1.20 L/h.8 Following oral administration of 
indacaterol, the fecal route of excretion dominates the urinary 
route: indacaterol is excreted into human feces mainly as un-
changed parent drug (54% of the dose).8 Renal elimination of 
glycopyrrolate accounts for about 60% to 70% of total clearance 
of systemically available glycopyrrolate, whereas non-renal clear-
ance processes account for about 30 to 40%.13  Summary of phar-
macokinetic properties for indacaterol and glycopyrrolate are lo-
cated in Table 1.  

Indacaterol/glycopyrrolate was evaluated in the phase III 
EXPEDITION trial program which consisted of two 12-week 
efficacy studies (FLIGHT 1 & 2) and one 52-week safety study 
(FLIGHT 3), which are summarized in Table 2. 

Clinical Trials 

hronic obstructive pulmonary disease (COPD) is a respir-
atory condition marked by progressive and reversible air-
flow limitations.1,2 The leading cause of COPD is expo-

sure of lung tissue to irritants such as smoked tobacco products 
and other air pollutants.3,4 More an 11 million people have been 
diagnosed with COPD, however an estimated 24 million may be 
living with the disease unaware.5 COPD is the third leading cause 
of death in the United States, killing more than 120,000 Ameri-
cans and 3 million people worldwide each year.6-8 The U.S. Cen-
ters for Disease Control estimates that COPD results in $36 bil-
lion in annual financial costs in the United States, with a projected 
increase to an estimated $49 billion by 2020.9  

Current treatment of COPD is aimed at prevention of the 
disease and guided by disease severity. Treatment options focus 
on controlling symptoms, decreasing the number of exacerba-
tions, and improving patient quality of life.10 Therapy should be 
guided based on the degree of airflow limitation as well as the 
severity of symptoms and the risk of exacerbations. For patients 
with more advanced disease, GOLD patient group B and C, addi-
tion of a second long-acting bronchodilator such as a long acting 
β agonist (LABA) in combination with a long acting muscarinic 
antagonist (LAMA) may provide a synergistic effect with poten-
tially better results.10,11 

Indacaterol/glycopyrrolate (Utibron Neohaler®) is a new 
LABA/LAMA combination product that recently received an 
FDA-approved indication for the long-term maintenance treat-
ment of airflow obstruction in patients with chronic COPD. The 
purpose of this article is to review the pharmacology, clinical tri-
als, dosing, adverse reactions, and cost associated with this new 
treatment option.  

Mechanism of Action 
Indacaterol is a LABA, and when inhaled, acts locally to stim-

ulate the β2-adrenergic receptors in the lungs, causing relaxation 
of bronchial smooth muscle. Relaxation of smooth muscle pro-
duces bronchodilation and a resultant increase in bronchial air-
flow.8 This process is believed to be mediated, in part by increased 
activity of adenyl cyclase, an intracellular enzyme responsible for 
the formation of cyclic-3’,5’ adenosine monophosphate (cAMP).12 

C 

Pharmacology 

Table 1  |  Pharmacokinetic properties of indacaterol/
glycopyrrolate.  
Property Indacaterol Glycopyrrolate 
tmax 15 minutes 5 minutes 
t1/2 40-56 hours 3 hours 
Bioavailability 43-45% 40% 
Protein binding 94-96% 38-41% 

Elimination Renal, 2-6%;  
Feces, 90% 

Renal, 60-70%; 
Biliary, 30-40% 

Metabolism CYP3A4, CYP1A1, 
CYP2D6, UGT1A1 

multiple CYP 
enzymes 

tmax = time to maximum concentration;  t1/2 = half-life. 
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glycopyrrolate 27.5/25 mcg twice daily, and indacaterol 75 mcg 
once daily.15 The primary objective was to evaluate the safety and 
tolerability of varying indacaterol/glycopyrrolate doses compared 
to indacaterol in terms of adverse event (AE) reporting rates over 
a 52 week treatment period. Other objectives included evaluation 
of safety and tolerability in terms of vital signs, ECG, and labora-
tory parameters as well as time to treatment discontinuation.  

Overall, 615 patients were randomly assigned to treatment, of 
which 88.8% completed the study. The incidence of all AEs and 
serious AEs were similar across the treatments.15  Discontinuation 
from study treatment due to AEs were lowest for indacaterol/
glycopyrrolate 27.5/12.5 mcg twice daily (2.5%) followed by in-
dacaterol/glycopyrrolate 27.5/25 mcg twice daily (3.9%) and in-
dacaterol 75 mcg once daily (5.8%). COPD worsening 
(exacerbation) was the most commonly reported AE. In total, 9 
deaths were reported during the study and were comparable be-
tween treatment groups. None of the deaths were suspected to be 
related to the study medication. Major adverse cardiovascular 
events and cardiovascular deaths were comparable across the 
treatment groups. The study reported no clinically meaningful 
differences in laboratory tests, ECG and vital signs. The overall 
safety and tolerability of indacaterol/glycopyrrolate 27.5/12.5 mcg 
twice daily in patients with moderate to severe COPD was similar 
to indacaterol.  

A summary of adverse events from the FLIGHT 1 and 
FLIGHT 2 studies can be found in Table 3. Adverse reactions 
were similar in the long-term safety trial as well as the 12-week 
placebo-controlled trials. Adverse reactions that occurred with a 
frequency greater than or equal to 2% in the group receiving in-
dacaterol/glycopyrrolate 27.5 mcg/15.6 mcg twice-daily that ex-
ceeded the frequency of indacaterol 75 mcg once-daily in this trial 
were upper and lower respiratory tract infection, pneumonia, diar-
rhea, headache, gastroesophageal reflux disease, hyperglycemia, 
and rhinitis. 

Other common adverse reactions were nasopharyngitis and 
hypertension. The proportion of patients who discontinued treat-
ment due to adverse reactions was 2.95% for the indacaterol/
glycopyrrolate-treated patients and 4.13% for placebo-treated 
patients. Subjects received 1 dose twice-daily of the following: 
indacaterol/glycopyrrolate 27.5 mcg/15.6 mcg, indacaterol 27.5 
mcg, glycopyrrolate 15.6 mcg, or placebo. Other adverse reactions 
occurring more frequently with indacaterol/glycopyrrolate than 
with placebo, but with an incidence of less than 1%, include dys-
pepsia, gastroenteritis, chest pain, fatigue, peripheral edema, rash/
pruritus, insomnia, dizziness, bladder obstruction/urinary reten-
tion, atrial fibrillation, palpitations, tachycardia.   

Although indacaterol has a higher affinity for β2 versus β1 
receptors, adverse cardiovascular effects, such as tachycardia, pal-
pitations, and ischemia, may be observed. Other common adverse 
effects due to activation of beta-receptors include skeletal muscle 
tremors, and cramps, insomnia, decreases in serum potassium, 
and increases in blood glucose.8 Additionally indacaterol/ glyco-
pyrrolate may cause immediate hypersensitivity reactions, worsen-
ing of narrow-angle glaucoma, and worsening of urinary retention.  

All LABAs are contraindicated in patients with asthma with-
out the use of a long-term asthma maintenance medication. In-

The FLIGHT 1 and FLIGHT 2 studies were 12-week, multi-
center, randomized, double-blind, parallel-group, placebo- and 
active-controlled studies.14 Patients were randomly assigned in a 
1:1:1:1 fashion to indacaterol/glycopyrrolate (27.5/15.6 mcg twice 
daily), indacaterol (27.5 mcg twice daily), glycopyrrolate (15.6 mcg 
twice daily), or placebo. The selection of the indacaterol/
glycopyrrolate dose was based on the FDA-approved doses for 
once-daily indacaterol (75 mcg) and glycopyrrolate (15.6 mcg 
twice daily). To match the fine-particle doses of indacaterol in the 
combination with the monotherapy product, the dose of in-
dacaterol in the combination of indacaterol/glycopyrrolate was 
adjusted from 75 mcg to 55 mcg, corresponding to a dose of 27.5 
mcg twice daily.  

The primary objective was to assess the indacaterol/
glycopyrrolate combination compared to each individual compo-
nent by comparing the standardized area under the curve from 0-
12 hours for forced expiratory volume in 1 second (FEV1) at 12 
weeks. A secondary objective was to demonstrate the superiority 
of indacaterol/glycopyrrolate compared with placebo at week 12 
in terms of the change in St. George’s Respiratory Questionnaire 
(SGRQ) total score from baseline. Other secondary objectives 
were to demonstrate the superiority of indacaterol/glycopyrrolate 
compared with placebo in terms of FEV1 AUC0–12h, predose 
trough FEV1, the transition dyspnea index (TDI) total score, daily 
rescue medication use, and daily symptoms as reported by patients 
in their e-diary at week 12.  

Patients were included in the FLlGHT 1 and FLIGHT 2 
studies if they were aged 40 years or older, and had stable but 
symptomatic, moderate-to-severe COPD according to the GOLD 
2011 criteria.14 Of the combined 2043 subjects included in both 
trials, 63% were men and 91% were white with a mean age of 63 
years and an average smoking history of 47 pack-years (52% iden-
tified as current smokers). At screening, the mean post-
bronchodilator percent predicted FEV1 was 55%, the mean post-
bronchodilator FEV1/forced vital capacity (FVC) ratio was 50%, 
and the mean percent reversibility was 23%.  

The pooled analysis of FLIGHT 1 and FLIGHT 2 looked at 
treatment difference FEV1  AUC0–12h by the end of 12 weeks as 
the primary outcome (Table 2).  Indacaterol/glycopyrrolate treat-
ment versus the respective monocomponents (indacaterol alone 
and glycopyrrolate alone), had treatment differences of 103 mL 
and 88 mL, respectively (p<0.001), in favor of the combination 
product.14 In the same analysis, indacaterol/glycopyrrolate, com-
pared with placebo, resulted in a treatment difference of 246 mL 
(p<0.001), favoring indacaterol/glycopyrrolate. Furthermore, 
indacaterol alone and glycopyrrolate alone, had treatment differ-
ences of 143 mL and 158 mL, respectively (p<0.001), verses pla-
cebo, favoring the active drugs. This pooled analysis supports the 
use of combination indacaterol/glycopyrrolate over either mono-
component alone.  

Similarly, the key secondary objective of superior improve-
ment in SGRQ total score and in the number of patients with a 
clinically meaningful improvement (defined as a decrease of 4 U 
in SGRQ total score) was achieved. Improvement in other lung 
function variables and quality of life (QoL) measurements were 
also statistically significant for the indacaterol/glycopyrrolate 
group compared to the other treatment arms. Finally dyspnea, 
rescue medication use, and daily symptoms were significantly re-
duced in patients receiving indacaterol/glycopyrrolate treatment.15  

The FLIGHT 3 study was a 52-week, multicenter, double 
blind study that randomly assigned patients (1:1:1) to indacaterol/
glycopyrrolate 27.5/12.5 mcg twice daily, indacaterol/

Adverse Events 

Precautions & Contraindications 
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gesting allergic reaction occur, specifically angioedema, urticaria, 
or skin rash, indacaterol/glycopyrrolate should be discontinued 
and use of an alternative therapy should be considered. In-
dacaterol/glycopyrrolate should be used with caution in patients 
with severe hypersensitivity to milk proteins.  

Indacaterol/glycopyrrolate, like all drugs containing sympa-
thomimetic amines, should be used cautiously in patients with 
convulsive disorders or thyrotoxicosis, and in patients who are 
unusually sensitive to sympathomimetic amines. The drug should 
be used with caution in patients with narrow-angle glaucoma. 
Because of the included anticholinergic agent, this drug should be 
used with caution in patients with urinary retention.  

β2-adrenergic agonists may produce significant hypokalemia 
in some patients, and possibly adverse cardiovascular effects. The 
decrease in serum potassium is usually transient, and does not 
require supplementation. Inhalation of high doses of β2-
adrenergic agonists may also increase plasma glucose.  

The recommended dose of indacaterol/glycopyrrolate is the 
inhalation of the contents of one capsule (27.5 mcg/15.6 mcg) 
twice daily using the Neohaler device. Administration should be at 

dacaterol/glycopyrrolate is not indicated for the treatment of 
asthma. Indacaterol/glycopyrrolate is also contraindicated in pa-
tients who have demonstrated a hypersensitivity to indacaterol, 
glycopyrrolate or to any of the ingredients.8 The drug should not 
be initiated in patients with acutely deteriorating or potentially life
-threatening episodes of COPD; since it has not been studied in 
patients with acutely deteriorating COPD. Indacaterol/
glycopyrrolate should not be used for the relief of acute symp-
toms. When initiating indacaterol/glycopyrrolate, patients who 
have taken oral or inhaled, short-acting β2-agonist on a regular 
basis (e.g., 4 times a day) should be counseled to stop the regular 
use of these drugs and use them only for symptomatic relief of 
acute respiratory symptoms.  

Indacaterol/glycopyrrolate should not be used more often 
than recommended, at higher doses than recommended, or in 
combination with other medications containing LABAs, as an 
overdose can occur. Similar to other inhaled medicines, in-
dacaterol/glycopyrrolate can produce paradoxical bronchospasm 
that may be life threatening. If paradoxical bronchospasm occurs 
following dosing with indacaterol/glycopyrrolate, patients should 
be treated immediately with an inhaled, short-acting bronchodila-
tor. Immediate hypersensitivity reactions have also been reported 
after administration of indacaterol or glycopyrrolate. If signs sug-

Table 3  |  Pooled Safety data from FLIGHT 1 and FLIGHT 2 studies 

Adverse Event 

Indacaterol/
Glycopyrrolate 

(n=508) 
Indacaterol 

(n=511) 
Glycopyrrolate 

(n=513) 
Placebo  
(n=508) 

Patients with at least one AE, n (%) any group 221 (43.5) 195 (38.2) 214 (41.7) 219 (43.11) 
COPD 77 (15.2) 79 (15.5) 89 (17.4) 102 (20.1) 
Nasopharyngitis 21 (4.1) 13 (2.5) 12 (2.3) 9 (1.8) 
Hypertension 10 (1.9) 5 (1.0) 5 (1.0) 7 (1.4) 
Headache 7 (1.4) 10 (2.0) 9 (1.8) 10 (2.0) 
upper respiratory tract infection bacterial 9 (1.8) 15 (2.9) 14 (2.7) 16 (3.2) 
Back pain 9 (1.8) 7 (1.4) 2 (0.4) 3 (0.6) 
Cough 8 (1.8) 7 (1.4) 6 (1.2) 13 (2.6) 
Oropharyngeal pain 8 (1.8) 4 (0.8) 8 (1.6) 6 (1.2) 
Viral upper respiratory tract infection 6 (1.2) 5 (1.0) 5 (1.0) 9 (1.8) 
Bronchitis 4 (0.8) 6 (1.2) 6 (1.2) 8 (1.6) 
Dyspnea -- 2 (0.4) 1 (0.2) 11 (2.2) 
Death -- 3 (0.6) 3 (0.6) 1 (0.2) 
SAE 16 (3.2) 18 (3.5) 20 (3.9) 21 (4.1) 
Cardiac disorders 3 (0.6) 5 (1.0) 2 (0.4) 2 (0.4) 
Respiratory and mediastinal disorders 3 (0.6) 7 (1.4) 9 (1.8) 12 (2.4) 
Patients with ≥1 adjudicated serious CCV AE 5 (1.0 ) 3 (0.6) 2 (0.4) 2 (0.4) 
MACE* 3 (0.59) 2 (0.39) 1 (0.19) 1 (0.20) 
Non-MACE serious CCV AE* 2 (0.39) 1 (0.20) 1 (0.19) 1 (0.20) 
Discontinuation of treatment because of AE 15 (3.0) 10 (2.0) 8 (1.6) 21 (4.1) 
Discontinuation of treatment because of SAE 7 (1.4) 6 (1.2) 2 (0.4) 6 (1.2) 
Discontinuation of treatment because of non-SAE 10 (2.0) 5 (1.0) 6 (1.2) 15 (3.0) 
AE requiring dose interruption 5 (1.0 ) 3 (0.6) 7 (1.4) 2 (0.4) 
AE requiring additional therapy 131 (25.8) 112 (23.9) 129 (25.1) 134 (26.4) 
Data are presented as n (%). AE = adverse event; COPD = chronic obstructive pulmonary disease; CCV = cardiovascular or cerebrovascular; MACE 
= major adverse cardiovascular event; SAE = serious adverse event.  
*Adjudicated events. 

Dosing & Administration 



harma P ote N 

http://pharmacy.ufl.edu/pharmanote/ 8 �  MARCH 2016            VOL. 31, ISSUE 6 

PHARMANOTE®  

Published by the UF Family Practice Residency 
Program and the Departments of Community 

Health & Family Medicine and Pharmacotherapy 
& Translational Research  

University of Florida  

Editor-in-Chief 
John G. Gums, PharmD, FCCP 

Managing Editor 

Steven M. Smith, PharmD, MPH, BCPS 

Associate Editor 
R. Whit Curry, MD 

Assistant Editor 

Andrew Y. Hwang, PharmD, BCPS 

The material contained in this newsletter has been prepared for informational 
purposes only. The articles are the work product of the individual authors to 
whom each article is attributed. The articles contained herein should not be 
used without proper permission or citation. Should you have questions about 
any of the content in this newsletter please contact the Editor.  

the same time of the day (1 capsule in the morning and 1 capsule 
in the evening). More frequent administration or a greater number 
of inhalations of indacaterol/glycopyrrolate is not recommended. 
The capsules should be stored in the blister packs, and should 
only be removed immediately before use. Patients should be in-
structed to use a new inhaler with each prescription. No dosage 
adjustment is required for geriatric patients, patients with mild and 
moderate hepatic impairment, or patients with mild-to-moderate 
renal impairment.  

Cost data for indacaterol/glycopyrrolate (Utibron Neo-
haler®) and other maintenance COPD medications have been 
summarized in Table 4. The average price for indacaterol/
glycopyrrolate is comparable to other medications currently on 
the market with similar indications. 

Indacaterol/glycopyrrolate (Utibron Neohaler®) is a new 
LABA/LAMA combination product that recently received an 
FDA-approved indication for the long-term maintenance treat-
ment of airflow obstruction in patients with chronic COPD. This 
new therapeutic option may be best indicated for patients present-
ing in GOLD stage II to IV whose symptoms are not well-
controlled with a single long-acting bronchodilator. Clinical trials 
have shown that the combination drug is superior in terms of 
FEV1 AUC0-12h when compared with the respective individual 
components and placebo. The approved dose is one capsule 
(containing 27.5 mcg indacaterol and 15.6 mcg glycopyrrolate) 
inhaled twice daily at the same time each day.  
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Cost Comparison 

Table 4  |  Price comparison between Utibron Neo-
haler® and other COPD medications. 

Drug Pricea 
Utibron Neohaler® 

(indacaterol/glycopyrrolate) $330.09 - $335.31 

Spiriva® (tiotropium) $330.35 - $332.77 
Serevent® (salmeterol) $337.40 - $339.87 
Brovana® (arformoterol) $763.34 - $783.45 
Arcapta® (indacaterol) $221.49 - $227.70 
Tudorza® (aclidinium) $308.90 - $317.18 

aAverage price for 30 day supply in Gainesville, FL.16 
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