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Brovana and other drugs for patients with COPD 
 
 

Learning Objectives 

Upon successful completion of this course, you will be able to 

● Identify the definition of the word Brovana 

● List its primary uses 

● Identify similar relatively drugs that are being used for treatment of COPD 

● Identify the potential side-effects of Brovana 

Introduction 

 

What the Manufacturer says: 

BROVANA Inhalation Solution Available by Prescription for 
Patients with Chronic Obstructive Pulmonary Disease (COPD) 

Brovana® (arformoterol tartrate) Inhalation Solution — an FDA-
approved, nebulized, long-acting bronchodilator for chronic 
obstructive pulmonary disease (COPD) — was commercially 
introduced in April 2007 and is available by prescription.  

BROVANA is approved for the twice-daily, long-term maintenance 
treatment of bronchoconstriction in patients with COPD, which 
includes chronic bronchitis and emphysema. BROVANA represents 
an exciting treatment option for the millions of patients with COPD. Until BROVANA was 
approved, patients requiring nebulized bronchodilator treatment only had short-acting 
bronchodilators to choose from as a nebulized treatment option.  

BROVANA is an FDA-approved long-acting bronchodilator for use with a nebulizer.  
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What is the most important information I should know about Brovana? 

Do not use this medication to treat a sudden bronchospasm attack. It will not work fast enough to 
reverse your symptoms. Use another, faster-acting inhalation medication to treat sudden attacks of 
bronchospasm. Call your doctor right away if you feel that this medicine is not working as well as 
usual, or if you think you need to use more than usual. An increased need for medication could be an 
early sign that your condition is getting worse. Salmeterol, a medicine similar to arformoterol, has been 
shown to increase the risk of asthma-related death. It is not known whether arformoterol could cause 
this same effect in people with chronic obstructive pulmonary disease. It is critical that you use only 
the prescribed dose of this medicine and follow all patient instructions for safe use of the medication. 
Talk with your doctor about your individual risks and benefits in using Brovana. 
 
  
 

What is Brovana? 

Brovana is a bronchodilator. It works by relaxing muscles in the airways to improve breathing. 
Brovana is used to prevent bronchoconstriction in people with chronic obstructive pulmonary disease 
(COPD), including chronic bronchitis and emphysema. Brovana will not treat a bronchospasm attack 
that has already begun. 
Brovana may also be used for purposes other than those listed in this medication guide. 

What should I discuss with my healthcare provider before using Brovana? 

Do not use this medication if you are allergic to Brovana. Salmeterol, a medicine similar to 
arformoterol, has been shown to increase the risk of asthma-related death. It is not known whether 
arformoterol could cause this same effect in people with COPD. It is critical that you use only the 
prescribed dose of this medicine and follow all patient instructions for safe use of the medication. Talk 
with your doctor about your individual risks and benefits in using Brovana.  
Before using Brovana, tell your doctor if you are allergic to any medications, or if you have: heart 
disease, a heart rhythm disorder or high blood pressure; epilepsy or other seizure disorder; diabetes; 
glaucoma; a thyroid disorder; liver disease; or  a personal or family history of "Long QT syndrome."  
If you have any of these conditions, you may not be able to use Brovana, or you may need a dosage 
adjustment or special tests during treatment. 
 
 
FDA pregnancy category C. This medication may be harmful to an unborn baby. Tell your doctor if 
you are pregnant or plan to become pregnant during treatment. It is not known whether this medication 
passes into breast milk or if it could harm a nursing baby. Do not use Brovana without telling your 
doctor if you are breast-feeding a baby. Do not give this medication to anyone under 18 years old 
without your doctor's advice.  
 
 
 
 
 

How should I use Brovana? 

Use this medication exactly as it was prescribed for you. Do not use the medication in larger amounts, 
or use it for longer than recommended by your doctor. Follow the directions on your prescription label. 
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This medication comes with patient instructions for safe and effective use. Follow these directions 
carefully. Ask your doctor or pharmacist if you have any questions. 
Do not use Brovana to treat a sudden bronchospasm attack. It will not work fast enough to reverse your 
symptoms. Use another, faster-acting inhalation medication to treat sudden attacks of bronchospasm. If 
you were switched from a short-acting bronchodilator to Brovana, stop using the other bronchodilator 
and use it only for a sudden bronchospasm attack. Short-acting bronchodilators include albuterol 
(Proventil, Ventolin, Combivent), bitolterol (Tornalate), levalbuterol (Xopenex), metaproterenol 
(Alupent, Metaprel), or pirbuterol (Maxair).  
 
Call your doctor right away if you feel that this medicine is not working as well as usual, or if you 
think you need to use more than usual. An increased need for medication could be an early sign that 
your condition is getting worse.  
 
COPD is usually treated with a combination of different drugs. To best treat your condition, use all of 
your medications as directed by your doctor. Do not change your doses or medication schedule without 
advice from your doctor. 
 
Keep this medicine in the foil pouch until you are ready to use it. Once a pouch is opened, you must 
use the medicine right away. Throw the empty pouch away where children and pets cannot get to it. 
Store the foil pouches in the refrigerator but do not allow them to freeze. You may store the foil 
pouches at room temperature but you must use them within 6 weeks. Store the single-use vials at room 
temperature and protect them from heat and light. Do not use any medicine if it does not look clear and 
colorless in the vial.  
 

What happens if I miss a dose? 

Skip the missed dose and wait until your next regularly scheduled dose. Do not use two doses at the 
same time. It is important to use Brovana regularly to get the most benefit. Get your prescription 
refilled before you run out of medicine completely. 
 

What happens if I overdose? 

Seek emergency medical attention if you think you have used too much of this medicine. An overdose 
of Brovana can be fatal.  
Symptoms of an Brovana overdose may include chest pain, fast or irregular heartbeats, nervousness, 
tremor, muscle cramps, feeling light-headed, and fainting. 
 

What should I avoid while using Brovana? 

Do not use a second long-acting inhaled bronchodilator such as formoterol (Foradil) or salmeterol 
(Serevent, Advair) unless your doctor has told you to. 
 
 
 
 

What are the possible side effects of Brovana? 
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Get emergency medical help if you have any of these signs of an allergic reaction: hives; difficulty 
breathing; swelling of your face, lips, tongue, or throat. Call your doctor at once if you have any of 
these serious side effects:  

 bronchospasm (wheezing, chest tightness, trouble breathing); 
 chest pain, fast or pounding heart beats, restless feeling, tremor; 
 feeling short of breath, even with mild exertion; 
 swelling, rapid weight gain; 
 white patches or sores inside your mouth or on your lips; or 

dry mouth, increased thirst, drowsiness, restless feeling, confusion, nausea, vomiting, increased 
urination, muscle pain or weakness, fast heart rate, feeling light-headed, or fainting. 

 
 
 

Other, less serious side effects may be more likely to occur, such as: 
 weakness; headache, sleep problems (insomnia); 
 nausea, vomiting, diarrhea; 
 leg cramps; 
 fever; 
 stuffy nose, dry mouth; or 
 hoarseness or deepened voice. 

Side effects other than those listed here may also occur. Talk to your doctor about any side effect that 
seems unusual or that is especially bothersome. 
 

BROVANA(TM) Inhalation Solution Study Data Presented at American College of 
Chest Physicians Annual Conference. 
Publication: Business Wire  
Date: Thursday, October 25 2007 
 

MARLBOROUGH, Mass. -- Sepracor Inc. (Nasdaq: SEPR) today announced that it presented safety 
and efficacy data from several studies of BROVANA([TM] )(arformoterol tartrate) Inhalation Solution 
at CHEST 2007, the annual meeting of the American College of Chest Physicians, in Chicago.  

The Effect of Twice-Daily Nebulized Arformoterol on QTC in Subjects With COPD  

An Open-Label Study of Arformoterol Inhalation Solution and Racemic Formoterol Dry-Powder Inhaler 
in Subjects With COPD  

 

 

This Phase II, open-label, randomized, multicenter, multiple-dose, 3-way crossover study (n=39) 
evaluating BROVANA 15 mcg, and formoterol 12 mcg and formoterol 24 mcg, both administered by 
dry-powder inhaler (DPI), was designed to assess systemic exposure to the single isomer, (R,R)-
formoterol, in each medication, and airway function efficacy for each of the treatment arms in patients 
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with COPD. (R,R)-Formoterol is the single isomer that is responsible for bronchodilation in racemic 
formoterol, which is a mixture of (R,R)- and (S,S)-isomers.  

All treatment groups demonstrated similar improvements in airway function as measured by changes in 
FEV1 (forced expiratory volume in one second; a test of lung function) from predose and over the 12-
hour dosing periods, on the first and last days of each treatment sequence. However, in this study, mean 
steady state concentrations of (R,R)-formoterol were similar for the BROVANA 15 mcg and formoterol 
12 mcg groups, and higher concentrations of (R,R)-formoterol were observed in the formoterol 24 mcg 
group. All treatments were well tolerated and adverse events were similar for all groups.  

Baseline BODE (Body mass index, Obstruction, Dyspnea and Exercise capacity) Correlates With 
Baseline Dyspnea Index (BDI) and Baseline St. George&apos;s Hospital Respiratory Questionnaire 
(SGRQ), But Not With Changes in These Measures Following LABA (long-acting beta-agonist) 
Treatment in Two 12-Week Double-Blind Trials  

BODE is an index that incorporates assessments of COPD symptoms, pulmonary function, nutritional 
status and exercise capacity and is believed to be a better indicator than FEV1 alone in predicting death 
and hospitalization in patients with COPD. This post-hoc analysis of a double-blind, double-dummy, 
randomized, placebo- and active-controlled, multicenter, parallel-group study assessed the relationship 
between pre-treatment BODE level and two other patient-based COPD severity measures, as well as 
whether change in these measures was related to pre-treatment BODE scores in patients administered 
either BROVANA or salmeterol. The analysis showed that baseline BODE scores had a moderate 
correlation with BDI and baseline SGRQ scores. A one-unit increase in the severity of COPD measured 
by BODE was associated with a 3.7-unit increase in the SGRQ and a 0.46-unit worsening of dyspnea on 
the BDI scale. The changes observed in dyspnea and SGRQ scores after administration of placebo, 
salmeterol or BROVANA were not associated with baseline BODE score. These results support the 
BODE index as a useful instrument to assess COPD severity, but suggest that the index is insensitive in 
predicting patients who will have improvements in two other COPD severity scales when given inhaled 
long-acting bronchodilator therapy.  

 

The Influence of Breathing Pattern During Nebulization on the Emitted Dose of Arformoterol  

This study assessed whether various simulated breathing patterns would affect the amount of 
BROVANA that a patient would inhale when using a PARI LC([R]) PLUS nebulizer to deliver the 
medication. Overall, there appeared to be no substantial difference in the amount of delivered 
medication for any of the simulated breathing patterns in this study. However, less residual medication 
was recovered from the nebulizer with longer inspiratory duration. These results suggest that the 
breathing pattern used during nebulization does not have a major influence on the amount of medication 
delivered. However, like all other nebulized treatments, the amount delivered to the lungs will depend 
upon patient factors, the nebulizer used and compressor performance.  

"Use of long-acting bronchodilators is central to the long-term, maintenance treatment of 
bronchoconstriction in patients with COPD.  

Prior to the launch of BROVANA, patients with COPD who use medications delivered by nebulizer had 
to depend on more frequent dosing with short-acting beta-agonists to manage their symptoms," said 
Mark Corrigan, Executive Vice President of Research and Development at Sepracor Inc.  

"The use of BROVANA as a long-term, maintenance therapy is consistent with GOLD guidelines1 for 
patients with moderate, severe or very severe COPD. We believe that BROVANA is an important 
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therapeutic option for these patients, who comprise approximately 70 percent of those diagnosed with 
COPD in the U.S."2  
 
 

About BROVANA  

BROVANA is a long-term, twice-daily (morning and evening), maintenance treatment of 
bronchoconstriction in patients with COPD, including chronic bronchitis and emphysema. BROVANA 
is for use by nebulization only.  

 

 

About COPD  

According to the National Center for Health Statistics, COPD is the fourth leading cause of death in the 
U.S. and it is estimated to be the third leading cause by the year 2020. Approximately 12 million adults 
in the U.S. are reported to have COPD, although approximately 24 million adults have evidence of 
impaired lung function, which may indicate that COPD is under-diagnosed, according to the National 
Heart, Lung, and Blood Institute. COPD is a slowly progressive disease of the airways that is 
characterized by a gradual loss of lung function and includes chronic bronchitis, chronic obstructive 
bronchitis and emphysema, or combinations of these conditions.  

   
 

BROVANA has not been demonstrated to have an impact on the progression of disease or the survival of 
patients with COPD.  

Important Safety Information  

Long-acting beta2-adrenergic agonists may increase the risk of asthma-related death. Data from a large 
placebo-controlled U.S. study that compared the safety of another long-acting beta2-adrenergic agonist 
(salmeterol) or placebo added to usual asthma therapy showed an increase in asthma-related deaths in 
patients receiving salmeterol. This finding with salmeterol may apply to arformoterol (a long-acting 
beta2-adrenergic agonist), the active ingredient in BROVANA.  

Data are not available to determine whether the rate of death in patients with COPD is increased by long-
acting beta2-adrenergic agonists. BROVANA is indicated for the long-term, twice-daily (morning and 
evening) maintenance treatment of bronchoconstriction in COPD, including chronic bronchitis and 
emphysema. BROVANA is for use by nebulization only. BROVANA is not indicated for the treatment 
of acute episodes of bronchospasm, i.e. rescue therapy. BROVANA should not be initiated in patients 
with acutely deteriorating COPD, which may be a life-threatening condition.  

 

BROVANA should not be used in conjunction with other inhaled, long-acting beta2-agonists. 
BROVANA should not be used with other medications containing long-acting beta2-agonists. As with 
other inhaled beta2-agonists, BROVANA can produce paradoxical bronchospasm that may be life 
threatening. If paradoxical bronchospasm occurs, BROVANA should be discontinued immediately and 
alternative therapy instituted. BROVANA, like other beta2-agonists, can produce a clinically significant 
cardiovascular effect in some patients as measured by increases in pulse rate, blood pressure, and/or 
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symptoms. Although such effects are uncommon after administration of BROVANA at the 
recommended dose, if they occur, the drug may need to be discontinued. In addition, beta-agonists have 
been reported to produce ECG changes, such as flattening of the T wave, prolongation of the QTC 
interval and ST segment depression. The clinical significance of these findings is unknown. BROVANA, 
as with other sympathomimetic amines, should be used with caution in patients with cardiovascular 
disorders, especially coronary insufficiency, cardiac arrhythmias and hypertension; in patients with 
convulsive disorders or thyrotoxicosis; and in patients who are unusually responsive to sympathomimetic 
amines.  

In clinical studies, the numbers and percent of patients who reported adverse events were comparable in 
the BROVANA 15 mcg twice daily and placebo groups. The most frequent adverse events reported in 
patients taking BROVANA were pain (8%), chest pain (7%), back pain (6%), diarrhea (6%) and sinusitis 
(5%). BROVANA, as with other long-acting beta2-adrenergic agonists, should be administered with 
extreme caution to patients being treated with monoamine oxidase inhibitors, tricyclic antidepressants, or 
drugs known to prolong the QTC interval because these agents may potentiate the action of adrenergic 
agonists on the cardiovascular system.  

 

Please visit the BROVANA web site at www.brovana.com for complete prescribing information.  

About Sepracor  

Sepracor Inc. is a research-based pharmaceutical company dedicated to treating and preventing human 
disease by discovering, developing and commercializing innovative pharmaceutical products that are 
directed toward serving unmet medical needs. Sepracor&apos;s drug development program has yielded a 
portfolio of pharmaceutical products and candidates with a focus on respiratory and central nervous 
system disorders. Sepracor&apos;s corporate headquarters are located in Marlborough, Massachusetts.  

Forward Looking Statement  

This news release contains forward-looking statements that involve risks and uncertainties, including 
statements with respect to safety, efficacy and potential benefits of BROVANA. Among the factors that 
could cause actual results to differ materially from those indicated by such forward-looking statements 
are: Sepracor&apos;s ability to fund further clinical trials and the results of such clinical trials; 
Sepracor&apos;s ability to successfully commercialize BROVANA; continued growth of the COPD 
market; the scope of Sepracor&apos;s trademarks and patents and the success of challenges by others of 
Sepracor&apos;s patents and trademarks; Sepracor&apos;s ability to attract and retain qualified sales 
personnel and other employees; and certain other factors that may affect future operating results and are 
detailed in Sepracor&apos;s Quarterly Report on Form 10-Q for the quarter ended June 30, 2007 and 
other periodic filings that Sepracor has made with the Securities and Exchange Commission.  

 

In addition, the statements in this press release represent Sepracor&apos;s expectations and beliefs as of 
the date of this press release. Sepracor anticipates that subsequent events and developments may cause 
these expectations and beliefs to change. However, while Sepracor may elect to update these forward-
looking statements at some point in the future, it specifically disclaims any obligation to do so. These 
forward-looking statements should not be relied upon as representing Sepracor&apos;s expectations or 
beliefs as of any date subsequent to the date of this press release.  
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1 The Global Initiative for Chronic Obstructive Lung Disease 2006.  

2 Percentages from Datamonitor DMHC2147, 2005. In: Pipeline Insight: Asthma/COPD. Reference 
code: DMHC2251. November 2006.  

Brovana is a trademark of Sepracor Inc. PARI LC is a registered trademark of PARI Respiratory 
Equipment, Inc.  

 

What others are saying about Brovana 

Drugs Approved by the FDA 
Drug Name: Brovana (arformoterol tartrate) 

The following information is obtained from various newswires, published medical journal articles, and 
medical conference presentations.  

 

Company: Sepracor 

Approval Status: Approved in October 2006 

Treatment for: Chronic Obstructive Pulmonary Disease 

 
General Information 

Brovana is a selective beta2-adrenergic bronchodilator. Beta2-receptors are the predominant adrenergic 
receptors in bronchial smooth muscle. They cause stimulation of intracellular adenyl cyclase which in 
turn causes relaxation of bronchial smooth muscle.  

Brovana is specifically indicated for the long term, twice daily maintenance treatment of 
bronchoconstriction in patients with chronic obstructive pulmonary disease (COPD), including chronic 
bronchitis and emphysema.  

Brovana is supplied as 2 mL of a sterile solution in unit-dose, low-density polyethylene vials 
individually overwrapped in foil. It is designed for use as an inhalation solution. The recommended 
initial dose of the drug is 15 mcg administered twice a day (morning and evening) by nebulization. 

 

 

 

Clinical Results 

FDA Approval 
FDA approval of Brovana was based on the results of two clinical trials. These were identical, 12-
week, double-blind, placebo- and active-controlled, randomized, multi-center, parallel group trials. A 
total of 1,456 subjects were enrolled. Subjects received 15 or 25 mcg of Brovana twice daily, 50 mcg 
of Brovana once daily or placebo. Both trials included salmeterol inhalation aerosol, 42 mcg twice 
daily as an active comparator. In both trials Brovana administered at 15 mcg twice daily resulted in 
significantly greater post-dose bronchodilation (as measured by percent change from study baseline 
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FEV1 at the end of the dosing interval over the 12 weeks of treatment) compared to placebo. At the 25 
and 50 mcg doses, Brovana did not demonstrate sufficient enough benefit on a number of endpoints to 
support the use of higher doses. In addition, when compared to placebo, the subjects treated with 
Brovana demonstrated improvements in peak expiratory flow rates, supplemental ipratropium and 
rescue albuterol use.  

 

 

 

Ongoing Study Commitments 

o Sepracor has agreed to conduct a multicenter, randomized, placebo-controlled, 
large, simple safety trial to evaluate the effects of long term use of Brovana 
Inhalation Solution in patients with COPD. 
Protocol Submission: August 2007 
Study Start: December 2007 
Final Report Submission: December 2012  

o Sepracor has agreed to conduct a a safety and tolerability study with one or 
more doses and one or more dose levels of Brovana Inhalation Solution in 
children with asthma and/or obstructive airway disease. 
Protocol Submission: June 2007 
Study Start: September 2007 
Final Report Submission: December 2008  

o Sepracor has agreed to conduct a safety and efficacy study with one or more 
doses and one or more dose levels of Brovana Inhalation Solution in children 
with asthma and/or obstructive airway disease presenting with an acute 
exacerbation. 
Protocol Submission: September 2008 
Study Start: January 2009 
Final Report Submission: May 2011 

Side Effects 

Adverse events associated with the use of Brovana may include, but are not limited to, the following:  

o Chest pain  

o Back pain  

o Diarrhea  

o Sinusitis  

o Leg cramps  

o Dyspnea  

o Rash 
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In addition, Brovana has been seen to cause infrequent yet clinically significant changes 
in systolic and/or diastolic blood pressure, pulse rate and electrocardiograms. Treatment 
should be used with caution in patients with cardiovascular disorders, especially 
coronary insufficiency, cardiac arrhythmias, and hypertension; in patients with 
convulsive disorders or thyrotoxicosis; and in patients who are unusually responsive to 
sympathomimetic amines. Beta-agonist medications may also produce significant 

hypokalemia in some patients. Brovana is contraindicated in patients with a history of hypersensitivity 
to arformoterol, racemic formoterol or to any other components of this product. 

Mechanism of Action 

Brovana is a selective beta2-adrenergic bronchodilator. Beta2-receptors are the predominant adrenergic 
receptors in bronchial smooth muscle. They cause stimulation of intracellular adenyl cyclase, the 
enzyme that catalyzes the conversion of adenosine triphosphate (ATP) to cyclic-3',5'-adenosine 
monophosphate (cyclic AMP). Increased intracellular cyclic AMP levels cause relaxation of bronchial 
smooth muscle and inhibition of release of mediators of immediate hypersensitivity from cells, 
especially from mast cells. 

Literature References 

Campbell SC, Criner GJ, Levine BE, Simon SJ, Smith JS, Orevillo CJ, Ziehmer BA Cardiac 
safety of formoterol 12mug twice daily in patients with chronic obstructive pulmonary disease. 
Pulmonary pharmacology & therapeutics 2006 Jul 11  

Cheer SM, Scott LJ Formoterol: a review of its use in chronic obstructive pulmonary disease. 
American journal of respiratory medicine : drugs, devices, and other interventions. 2002;1(4):285-300  

Aalbers R, Ayres J, Backer V, Decramer M, Lier PA, Magyar P, Malolepszy J, Ruffin R, 
Sybrecht GW Formoterol in patients with chronic obstructive pulmonary disease: a randomized, 
controlled, 3-month trial. The European respiratory journal : official journal of the European Society 
for Clinical Respiratory Physiology 2002 May;19(5):936-43. 

 

International Medicine-World Report 

Issue: March 2007 
Brovana: First Nebulized Long-Acting Beta2-Agonist for COPD 

 
Arformoterol tartrate inhalation solution (Brovana; Sepracor) is the first inhaled long-acting beta2-
adrenergic agonist to be approved for use with a nebulizer for the treatment of patients with chronic 
obstructive pulmonary disease (COPD). The other currently available beta2-agonists indicated for the 
treatment of COPD—including salmeterol (Serevent Diskus) and formoterol (Foradil Aerolizer)—are 
administered as dry-powder inhalers, and the only bronchodilators available so far in a nebulized form 
are short-acting agents.    

The National Institutes of Health estimates that more than 12 million Americans have been diagnosed 
with COPD, but about 24 million adults who smoke have evidence of impaired lung function.  

Arformoterol tartrate—a single isomer form of formoterol—was approved by the FDA in October 
2006 and is expected to become available in the next few months. Unlike formoterol, it was not studied 
for asthma therapy.  
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Nicola A. Hanania, MD, FCCP, director of the Asthma Clinical Research Center at Baylor College of 
Medicine in Houston, Tex, is a principal investigator of the arformoterol pivotal studies. Dr Hanania 
emphasizes that in clinical trials, the efficacy of arformoterol was very similar to that of salmeterol, but 
the new medication has some distinct advantages.  

One of the advantages arformoterol has over salmeterol and formoterol is that it is the first long-acting 
beta2-agonist to be delivered in a nebulized formulation, instead of by dry-powder devices.  

 

“Many patients with COPD like their inhalers, but others don’t like dry-powder devices, and they 
prefer a nebulizer ….We now have smaller devices that deliver drugs in a shorter period of time. And a 
nebulized long-acting agent is a new thing that many COPD patients would prefer,” he explains. Dr 
Hanania hopes that this appeal will translate into better patient compliance, which is an issue “with any 
chronic disease.”  

Another advantage of arformoterol is its rapid onset of action. Arformoterol “has immediate onset of 
action, within a minute or two, just like a rescue medication, although it is not approved to be used as a 
rescue medication. But the action delivers for 12 hours, and it is a twice-a-day medication,” he says.  

Mechanism of Action  
Beta2-agonists work by attaching to the beta-receptors on bronchial smooth-muscle cells, Dr Hanania 
explains. Once this attachment occurs—which happens quickly with arformoterol and formoterol and 
more slowly with salmeterol—and the receptor is activated, it causes relaxation of bronchial smooth 
muscle and inhibition of release of mediators of immediate hypersensitivity from cells, particularly 
from mast cells.  

“Smooth-muscle cells in the airways are not the only cells that have these receptors,” Dr Hanania 
points out. “These beta-receptors are present in other cells, like inflammatory cells, and there are 
suggestions from animal studies that beta2-agonists, including arformoterol, may have several 
nonbronchodilatory effects that may enhance their effect in the treatment of COPD; however, these 
effects need to be further evaluated in human studies.”  

For now, the most important effect of long-acting beta2-agonists is significantly improved 
bronchodilation, he says.  

Evidence from Clinical Trials    
Arformoterol was evaluated in 2 identical 12-week, double-blind, placebo- and active-controlled, 
randomized, multicenter, parallel-group, US trials that included a total of 1456 adult patients with 
COPD (age, 34-89 years). Inclusion criteria were previous clinical diagnosis of COPD; >15 pack-year 
smoking history; spirometry testing showing forced expiratory volume in 1 second (FEV1) ≤65% of 
predicted and >0.70 L; and an FEV1/forced vital capacity ratio ≤70%.  

Each trial compared arformoterol 15 or 25 μg twice daily, and 50 μg once daily with placebo and also 
included salmeterol, 42 μg twice daily, as an active comparator.  

Results of both studies showed that arformoterol offered significantly greater postdose bronchodilation 
compared with placebo (Table). The 15-μg twice-daily dosage significantly improved bronchodilation 
in the 12 hours after dosing throughout the 12 weeks of the studies relative to placebo.  
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The 25-μg twice-daily and 50-μg once-daily dosages of arformoterol offered no additional benefits 
over the twice-daily 15-μg dose, and they were associated with dose-related side effects.  

The median time to the onset of clinically significant bronchodilation was 6.7 minutes in patients 
treated with 15 μg of arformoterol compared with 30 to 48 minutes with salmeterol.  

Prescribing Arformoterol  
Arformoterol is indicated for the long-term maintenance of bronchoconstriction in adults with COPD, 
including chronic bronchitis and emphysema.  

The recommended dose is 15 μg twice daily, once in the morning and once in the evening, 
administered with a standard jet nebulizer attached to an air compressor. The total daily dose should 
not exceed 30 μg.  

Because larger doses used in clinical trials did not improve patient outcomes but did result in an 
increase in side effects, patients should be told not to take more than the prescribed daily dose (up to 
30 μg/day).  

This agent is available as 15 μg arformoterol in a 2-mL sterile solution packaged in individually 
wrapped vials, to be used with the nebulizer.  

When prescribing arformoterol, patients should also be prescribed a short-acting inhaled beta2-
adrenergic agonist for the relief of acute respiratory symptoms. The new nebulizer should not be 
prescribed as monotherapy.  

Who Is a Good Candidate?  
Dr Hanania advises that arformoterol therapy should be considered in patients with moderate-to-severe 
COPD who have daily symptoms. Patients with very mild COPD who have intermittent symptoms 
may be able to control their disease with short-acting agents that can be used on an as-needed basis.  

“When…patients with moderate-to-severe COPD have symptoms that occur every day, that’s when the 
use of a long-acting bronchodilator like arformoterol plays a major role,” he says.    

It should not be prescribed in patients with asthma, because it has not been tested in this population. It 
should also not be used as a rescue medication, because it is not approved as such in this country, and 
patients should be made aware of this when prescribing this agent, Dr Hanania stresses.  

Side Effects, Precautions  
The packaging for arformoterol includes a black box warning about the risk of asthma-related deaths 
with long-acting beta2-agonists, such as arformoterol. Contraindications and other precautions include:  
• Do not use as rescue therapy  
• Do not use in patients with acutely deteriorating COPD  
• Do not use in children  
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• Do not co-administer with other long-acting beta2-agonists  
• When beginning treatment, instruct patients to discontinue regular use (>4 times per day) of short-
acting beta2-agonists and to use them only for the symptomatic relief of acute respiratory symptoms  
• Use with caution in patients with cardiovascular disease  
• Because arformoterol has a pregnancy category C, it should only be used during pregnancy when the 
benefits to the mother justify the potential risks to the fetus.  

In clinical trials, the side-effect profile of arformoterol was similar to that of salmeterol at the approved 
dose of 15 μg twice a day, Dr Hanania says. At higher doses, there may be a dose-dependent adverse 
effect.  

“There is also some evidence of some loss of efficacy that can happen shortly after using this drug, but 
this effect usually plateaus…with prolonged therapy, and so there is no need for patients to increase 
their dose with time,” he adds. “But it does occur with this drug, just like it occurs with most other 
beta2-agonists, but it is not of major clinical significance.”  

 

The most common side effects (reported by ≥5% of patients) in two 12-week trials that compared 
arformoterol (15 μg twice daily) with placebo, respectively, included pain (8% vs. 5%), chest pain (7% 
vs. 6%), back pain 6% vs. 2%), diarrhea (6% vs. 4%), and sinusitis (5% vs. 4%). Leg cramps, dyspnea, 
and rash were each reported by 4% of patients using arformoterol. The first article describing these 
studies will be published in an upcoming issue of Clinical Therapeutics.  
Drug Interactions  
A number of drugs may interact with arformoterol, including other adrenergic agents, aminophylline, theophylline (e.g., Bronkodyl, 
Elixophyllin), steroids, diuretics (including potassium-sparing diuretics), monoamine oxidase inhibitors, tricyclic antidepressants, 
drugs known to prolong the QTc interval, and beta-blockers.  

AARC Seeks Clarification on Brovana Reimbursement 

April 26, 2007 

AARC has contacted CMS to request clarification on their policies for the reimbursement of Brovana 
(arfomoterol) in the home care setting. 
 
Brovana, a new long-acting beta agonist (LABA), has recently been introduced, but has not yet been 
assigned a reimbursement code for home use. Therefore, availability of the medication to patients 
discharged from the hospital may be limited, interrupting the continuity of care and depriving patients 
of an efficacious medication. 
 
AARC has urged CMS to quickly provide clarification on the use of Brovana. “Given the current 
uncertainty, problems are arising concerning access to Brovana outside the hospital which poses a 
threat to the continuity of care for COPD patients and undermines appropriate management and control 
of their condition,” said Sam Giordano in his letter to the Region D Medical Director. 
 
The AARC asks for immediate clarification on the policy and then a swift evaluation and assignment 
of a J code for the medication. 
 
In the letter, AARC points out that Brovana is decreasing the frequency of treatment, as physicians 
quickly use Brovana as one of the front line treatments for patients with COPD. 
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AARC will be following this issue and will alert members when CMS has issued a response to our 
letter or a clarification on the home use of Brovana. 

 

 

 

 

 

SURVIVAL AMONG CHRONIC OBSTRUCTIVE PULMONARY DISEASE PATIENTS 
USING FLUTICASONE AND SALMETEROL 

IN COMBINATION VS OTHER INHALED STEROIDS AND LONG-ACTING 
BRONCHODILATORS ALONE 

 
Douglas W. Mapel MD, MPH* Leila S. Nelson PhD Eva Lydick PhD 
Joan Soriano MD Kourtney J. Davis PhD Lovelace Clinic Foundation, 
Albuquerque, NM 

 
PURPOSE: Retrospective studies suggest that use of inhaled corticosteroids (ICS) may improve 
survival in COPD, particularly when combined 
with a long-acting beta agonist (LABA). However, the methods used to conduct these studies have 
been questioned, and none have examined what effect the newer combination ICS/LABA inhalers may 
have on survival. The goal of this project was to further examine the 
relationship between ICS treatment, with or without LABA, and survival in COPD. 
 
METHODS: COPD patients were identified from the GroupHealth, Henry Ford, Harvard Pilgram, 
and Lovelace HMO programs. All patients 
who were diagnosed with COPD between September 1, 2000 and August 31, 2001 and who had at 
least 3 months treatment with either a combined 
fluticasone/salmeterol inhaler (FSI, N_866), any ICS used with a LABA (ICS/LABA, N_525), ICS 
alone (N_742), LABA alone (N_531), or a 
short-acting bronchodilator alone (SABD, N_1832), were included. Analyses were conducted using 
three different approaches to help reduce potential biases. 
 
RESULTS: In the main Cox proportional hazards models, use of FSI, ICS/LABA, and ICS alone had 
significant survival benefits as compared to 
SABD alone, after adjustment for differences in age, gender, comorbidities, asthma status, and disease 
severity (HRs 0.638, 0.603, and 0.784, 
respectively, p_0.05). Propensity score matching, which reduces the clinical differences between the 
treatment groups versus the SABD reference group, yielded very similar results. Nested case-control 
matching based on survival status, which is not subject to immortal time bias, 
continued to show a highly significant survival benefit for FSI, while the other treatments also had 
favorable RR but did not reach statistical 
significance. 
 
CONCLUSION: In this retrospective cohort, treatment with ICS is associated with improved survival 
in COPD, and combination of an ICS 
with a LABA either in a combined inhaler or separately is associated with additional survival benefit. 
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CLINICAL IMPLICATIONS: The survival benefits observed in randomized clinical trials with FSI 
in severe COPD do appear to translate 
to a survival benefit for COPD patients treated in the general population. DISCLOSURE: Douglas 
Mapel, Grant monies (from industry related sources) This study was funded by a grant from 
GlaxoSmithKline; Employee Dr. Davis is an employee of GlaxoSmithKline.  
 
 
 
Dr. Soriano is a former employee of GlaxoSmithKline; Consultant fee, speaker bureau, advisory 
committee, etc. Dr. Mapel is a speaker and consultant for 
GlaxoSmithKline, Pfizer, and Boehringer Ingelheim; Product/procedure/ technique that is considered 
research and is NOT yet approved for any 
purpose, Use of inhaled corticosteroids for COPD. 
 
PHARMACOECONOMIC OUTCOMES OF LEVALBUTEROL AND RACEMIC 
ALBUTEROL IN INPATIENTS REQUIRING 
NEBULIZATION (POLARIS) 
James F. Donohue MD* Nicola A. Hanania MD Ronald L. Ciubotaru 
MD Nadine Barry RN Raymond Claus MS William T. Andrews MD 
University of North Carolina, Chapel Hill, NC 
 
PURPOSE: Previous studies demonstrated that treatment of bronchospasm with levalbuterol resulted 
in significantly fewer nebulizer treatments 
and/or decreased total cost of care vs treatment with racemic albuterol. This study utilized a 
multicenter, randomized, prospective, 
open-label design in patients hospitalized for acute asthma or COPD to evaluate these outcomes, and 
the relative cost-effectiveness of the two 
treatments. 
 
METHODS: Upon admission to the hospital, patients were randomly 
assigned to treatment with levalbuterol 1.25 mg Q8h (N_241) or racemic 
albuterol, administered per routine standing hospital orders (usually 
Q4-6h; N_238). Standing orders with matching beta-agonist were provided 
for rescue treatments. The primary efficacy endpoint was the total 
number of nebulizations during hospital stay. Secondary endpoints included 
measures of pulmonary function and length and cost of hospital 
stay. Cost-effectiveness analyses were conducted using actual patient costs 
and an efficacy score (scale 0-100) derived from a general health 
assessment question. 
RESULTS: Patients randomized to receive levalbuterol required significantly 
fewer total nebulizations (median 10 vs 12; p_0.031) and 
scheduled nebulizations compared with racemic albuterol (median 9 vs 
11; p_0.009). No significant differences in the number of rescue nebulizations, 
median length of hospital stay, median time to discharge, or total 
hospital costs ($3,676 for levalbuterol vs $3,841 for racemic albuterol) 
were noted. The primary pharmacoeconomic analysis using Subject 
General Well-Being as the measure of efficacy showed use of levalbuterol 
was $165 less costly with an increase of  2 units in effectiveness 
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compared with racemic albuterol. Results using Beta-Mediated Treatment 
Effects and Disease Symptom Assessments were consistent. Bootstrap 
re-sampling methodology showed levalbuterol to be cost-effective in 
approximately 67% of the 10,000 simulations. 
 
 
 
CONCLUSION: Compared with racemic albuterol, levalbuterol resulted 
in administration of significantly fewer total and scheduled nebulizations 
without an increase in rescue nebulizations, supporting its use 
every 8 hours. 
CLINICAL IMPLICATIONS: Levalbuterol 1.25mg Q8h in hospitalized 
patients with asthma or COPD reduced total and scheduled nebulizer 
treatments without increasing the cost of therapy and may be cost 
effective when compared with use of racemic albuterol. 
DISCLOSURE: James Donohue, Consultant fee, speaker bureau, 
advisory committee, etc. Consultant and Advisor to Sepracor Inc.; Other 
Clinical Investigator for Sepracor Inc. 
EFFICACY AND SAFETY OF NEBULIZED ARFORMOTEROL 
IN COPD: A PROSPECTIVE, PHASE III CLINICAL TRIAL 
J. P. Hanrahan MD, MPH* W. B. Smith MD K. Sciarappa PhD W. K. 
McVicar PhD R. A. Baumgartner MD Sepracor Inc., Marlborough, MA 
PURPOSE: Airway function improvement with arformoterol, a longacting 
_2 agonist that is the (R,R)-isomer of formoterol, and salmeterol 
were compared with placebo in patients with COPD in a multicenter, 
double-blind, double-dummy, randomized trial. 
METHODS: Patients (mean age: 63 yrs, 60% male) had non-asthmatic 
COPD (mean FEV1 1.24 L, 41% predicted). Treated patients (n_739) 
received either nebulized arformoterol (15 _g BID, 25 _g BID, or 50 _g 
QD), salmeterol 42 _g BID (via MDI), or placebo BID for 12 weeks. The 
primary efficacy endpoint was the % change from baseline in morning 
trough FEV1 (12 hrs after the evening dose for the BID groups, 24 hours 
postdose for the QD group) modeled over 12 weeks. 
RESULTS: The LSmean % improvement in morning trough FEV1 
was greater in all arformoterol groups (15 _g BID: 15.7%; 25 _g BID: 
21.0%, 50 _g QD: 17.8%) and in the salmeterol group (17.3%) than 
placebo (5.3%; p-values _0.001). After 12 weeks of daily dosing, all active 
treatments continued to provide significant improvement vs placebo 
(active: 12.9-16.2%; placebo: 4.6%; p-values _0.003). Improvements in 
the key secondary efficacy endpoint, the LSmean 0-12-hr % change in 
FEV1 AUC from predose (% FEV1 AUC(0-12hr)) modeled over 12 
weeks, were greater for arformoterol (13.5-19.4%) and salmeterol (10.7%) 
than for placebo (2.5%; p-values _0.001). At the end of 12 weeks, 
LSmean % FEV1 AUC(0-12hr) values increased 9.2-15.5% for the 
arformoterol groups vs 2.2% for placebo (p-values _0.001); improvement 
for salmeterol was 5.8% (p_0.02 vs placebo). For this endpoint, significantly 
greater improvement was observed for all arformoterol doses vs 
salmeterol over the double-blind period and at 12 weeks (p-values 
_0.029). All treatments were well tolerated. 
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CONCLUSION: In this Phase 3 trial, arformoterol-treated patients 
demonstrated significant and sustained improvement in airway function 
over 12 weeks of treatment. 
 
 
CLINICAL IMPLICATIONS: Nebulized arformoterol resulted in 
stable maintenance improvement of bronchoconstriction, and may be a 
beneficial therapy for patients with COPD. Support for this study 
provided by Sepracor Inc. 
DISCLOSURE: J. Hanrahan, Employee Drs. Hanrahan, Sciarappa, 
McVicar, and Baumgartner are employees of Sepracor Inc.; Consultant 
fee, speaker bureau, advisory committee, etc. Dr. Smith is an investigator 
for Sepracor Inc.; Other Support for this study provided by Sepracor Inc. 

Wednesday, October 25, 2006 

 

In the same “family” 

Symbicort® Turbuhaler® provides both the anti-inflammatory budesonide (Pulmicort®) and the rapid- 
and long-lasting bronchodilator formoterol (Oxis®) in the same inhaler. 

Symbicort SMART® is a new treatment approach for asthma. Symbicort SMART is Symbicort used 
for both maintenance and relief. With Symbicort SMART, the underlying inflammation is treated with 
every inhalation of both maintenance and reliever therapy, making it a more effective treatment 
appraoch than traditional gold standard therapy, improving daily symptom control and reducing 
asthma attacks. It is also a simpler regimen since a separate short-acting bronchodilator is no longer 
needed. 

With Symbicort SMART, patients take a maintenance dose of Symbicort in line with normal practice 
to establish asthma control and take additional inhalations ‘as needed’ of Symbicort if symptoms 
occur, to provide both rapid symptom relief and increased asthma control. 

Symbicort SMART may be prescribed for adult patients suitable for combination treatment. However, 
Symbicort SMART is not licensed for use in children (6-11 years of age) or adolescents (12-17 years 
of age). 

Children and adolescents can be prescribed Symbicort just as before. 

Prescribing information varies from country to country 

 

International Approvals 
International Approvals: Symbicort SMART, Alimta, Xyrem 

 

March 19, 2007 — Health Canada has approved budesonide plus formoterol fumarate dehydrate 
inhalation aerosol with a flexible regimen for the maintenance and rescue treatment of asthma in 
patients aged 12 years and older, and a new indication for pemetrexed injection, allowing its use for 
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the second-line treatment of non–small cell lung cancer. The European Commission has approved a 
new indication for sodium oxybate oral solution in the treatment of narcolepsy with cataplexy in 
adults. 

 
 

Budesonide/Formoterol Inhaler (Symbicort SMART) for Rescue and Maintenance Therapy in 
Canada 

On March 6, Health Canada approved budesonide plus formoterol fumarate dehydrate inhalation 
aerosol (Symbicort Maintenance and Reliever Therapy [SMART], made by AstraZeneca Canada) for 
the long-term maintenance treatment of asthma and as rescue therapy for acute episodes in patients 
aged 12 years and older. 
 
According to a company news release, the glucocorticosteroid and rapid, long-lasting β2-agonist 
SMART regimen represents a new approach to asthma management: treating underlying inflammation 
with each inhalation. Patients are instructed to take a maintenance dose for asthma control and 
additional doses as required for symptoms, thus avoiding the need for multiple inhalers.  
Health Canada's approval was based in part on data from a double-blinded study (COMPASS1, N = 
3335) that compared the new regimen of budesonide/formoterol with a doubled maintenance dose of 
the old regimen, and with a similar dose of fluticasone/salmeterol).  
 
Results showed that the new budesonide/formoterol regimen (SMART) demonstrated similar efficacy 
to a doubled maintenance dose and both were significantly more effective than fluticasone/salmeterol, 
decreasing the risk for severe asthma attacks and total number of severe episodes by 33% and 39%, 
respectively.  
 
The company notes that although asthma control levels were similar for both groups, patients 
following the new regimen received a lower overall steroid load during the 6-month study period. 
 
Budesonide/formoterol maintenance and reliever therapy was previously approved in the European 
Union, Argentina, Australia, Brazil, Mexico, the Philippines, Switzerland, and Thailand.  
 
In the United States, budesonide/formoterol inhalation therapy is approved by the Food and Drug 
Administration for the maintenance treatment of asthma only. The recommended dosing regimen is 2 
oral inhalations administered twice daily. 
 

Pemetrexed Injection (Alimta) for Second-Line Treatment of NSCLC in Canada 
 
On January 11, Health Canada approved a new indication for pemetrexed injection (Alimta, made by 
Eli Lilly Canada, Inc), allowing its use as monotherapy for locally advanced or metastatic non–small 
cell lung cancer (NSCLC) after prior chemotherapy. 
 
The approval was based on the results of a large phase 3 clinical trial showing that pemetrexed therapy 
yielded mean survival and overall response rates comparable to those for docetaxel (8.3 vs 7.9 months 
and 9.1% vs 8.8%, respectively); mean progression-free survival was 2.9 months for both groups. 
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The advantage of pemetrexed over docetaxel was demonstrated by its favorable adverse event profile. 
In the study, pemetrexed vs docetaxel was linked to a significantly lower incidence of grade 3 or 4 
neutropenia (5.3% vs 40.2%; P < .001), neutropenia with fever requiring hospitalization (1.5% vs 
13.4%; P < .001), and hair loss (6.4% vs 37.7%; P < .001), although transient elevations in alanine 
transaminase were noted (1.9% vs 0.0%; P = .028).  
 
Common grade 3 or 4 toxicities associated with use of pemetrexed and occurring at rates similar to 
those of docetaxel included anemia (8%), fatigue (16%), anorexia (5%), and infection without 
neutropenia (6%). 
 
The recommended dosing regimen for pemetrexed consists of a 10-minute infusion administered every 
3 weeks. Concurrent administration of vitamin supplements with folic acid and vitamin B12 can help 
reduce adverse effects associated with pemetrexed use. 
 
Pemetrexed was previously approved by Health Canada and the US Food and Drug Administration 
(FDA) in combination with cisplatin for the treatment of malignant pleural mesothelioma, a cancer 
associated with asbestos exposure. The NSCLC indication was approved by the FDA in 2004. 
 

Sodium Oxybate (Xyrem) for Narcolepsy With Cataplexy in EU 
 
On March 12, the European Commission (EC) approved a new indication for sodium oxybate oral 
solution (Xyrem, Jazz Pharmaceuticals, Inc, and marketed by UCB Pharma, Inc), allowing its use for 
the treatment of narcolepsy with cataplexy in adults. 
 
According to a company news release, an extended clinical trial program (N > 700) has demonstrated 
the drug's ability to "reduce daytime sleepiness, lower the number of cataplexy attacks, improve night-
time sleep quality, and produce clinically relevant improvement in daytime functioning — an 
important component of quality of life." 

The most commonly reported adverse reactions associated with sodium oxybate therapy (incidence, 
10% - 20%) include dizziness, nausea, and headache.  
 
Sodium oxybate should not be used in patients with succinct semialdehyde dehydrogenase deficiency 
or in those being treated with opioids or barbiturates; because it is the sodium salt of gamma 
hydroxybutyrate, patients should be evaluated for a history of depression and drug abuse prior to 
initiation of treatment. 
 
Caution is advised in treating patients with underlying respiratory disorders due to the drug's potential 
to induce respiratory depression; concomitant use of benzodiazepines is not recommended and patients 
should be warned against consumption of alcohol. 

Sodium oxybate was previously approved by the EC and the US Food and Drug Administration (FDA) 
for the treatment of cataplexy associated with narcolepsy; it is also approved by the FDA for the 
treatment of excessive daytime sleepiness and cataplexy associated with narcolepsy. 
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Symbicort 

How does it work? 
 
Symbicort turbohaler contains two active ingredients, budesonide and formoterol fumarate (previously 
known as eformoterol fumarate in the UK) . 
 
Budesonide is a type of medicine known as a corticosteroid. Corticosteroids are hormones that are 
produced naturally by the adrenal glands. They have many important functions, including control of 
inflammatory responses. Budesonide is a synthetic corticosteroid and is used to decrease inflammation 
in the lungs. (NB. Corticosteroids are often simply called steroids, but it should be noted that they are 
very different from another group of steroids, called anabolic steroids, which have gained notoriety 
because of their abuse by some athletes and body builders.)  
 
When budesonide is inhaled into the lungs it is absorbed into the cells of the lungs and airways. Here it 
works by preventing the release of certain chemicals from the cells. These chemicals are important in 
the immune system and are normally involved in producing immune and allergic responses that result 
in inflammation. By decreasing the release of these chemicals in the lungs and airways, inflammation 
is reduced.  
 
In asthma, and in chronic obstructive airways disease (COPD) such as chronic bronchitis, the airways 
tighten due to inflammation and can also be blocked by mucus. This makes it difficult for air to get 
into and out of the lungs. Budesonide is used in asthma and COPD to prevent the inflammation and 
excess mucus formation, and therefore help prevent asthma attacks and shortness of breath.  
 
Formoterol is a type of medicine called a long-acting beta 2 agonist or bronchodilator. It works by 
acting on receptors in the lungs called beta 2 receptors. When formoterol stimulates these receptors it 
causes the muscles in the airways to relax. This allows the airways to open.  
 
In asthma and COPD there is narrowing of the airways. By relaxing and opening the airways, 
formoterol makes it easier to breathe. Formoterol starts to work in one to three minutes and its effects 
last for about 12 hours. 
 
Inhaling the medicines allows them to act directly in the lungs where they are needed. It also reduces 
the potential for side effects in other parts of the body, as the amount absorbed into the blood through 
the lungs is lower than if it is taken by mouth.  
 
The turbohaler does not require co-ordination of pressing a canister and breathing in at the same time, 
like metered dose inhalers do. Instead, you simply breathe in through the mouthpiece of the turbohaler 
and the medicine will follow the inhaled air into the lungs. You may not taste or feel the medicine as it 
is inhaled. It is important to breathe in forcefully and deeply through the mouthpiece to ensure that an 
optimal dose is delivered to the lungs. Never breathe out through the mouthpiece. You can get more 
advice from your doctor, asthma nurse or pharmacist on using the turbohaler. 
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What is it used for? 

 Asthma. 

Symbicort turbohaler is used to treat people whose asthma is not controlled with regular corticosteroids 
and as needed short-acting bronchodilators (relievers, e.g. salbutamol). As it is a single inhaler it can 
also simplify treatment for people who are already using both a corticosteroid inhaler and a long-acting 
bronchodilator inhaler.  
 
Symbicort can be used in one of two ways in the treatment of asthma. It can be taken regularly to 
prevent asthma attacks (maintenance therapy), with a separate reliever inhaler (e.g. salbutamol) used to 
relieve asthma attacks. Alternatively, it can be used regularly to prevent asthma attacks AND used as a 
reliever when needed to relieve asthma attacks (maintenance and reliever therapy). The maintenance 
and reliever approach is only suitable for adults aged 18 years and over using the Symbicort 100/6 or 
Symbicort 200/6 strengths. 

 Chronic obstructive pulmonary disease (COPD). 

Symbicort is used for people with severe COPD who have repeated attacks of breathlessness, despite 
regular use of long-acting bronchodilators such as formoterol or salmeterol. 
 
Only the Symbicort 200/6 and 400/12 strengths are suitable for treating COPD. 
 
Warning! 

 Follow the printed instructions you have been given with this medicine carefully. You should 
breath in forcefully and deeply through the mouthpiece of the turbohaler to ensure the correct 
dose reaches the lungs. You may not taste or feel any medication when using the turbohaler, as 
only a small amount of medicine is released. Never breath out through the mouthpiece. 

 Inhaling corticosteroids can sometimes cause a fungal infection called in the mouth called oral 
thrush. To minimize the risk of this, you should rinse your mouth with water after each time 
you use this inhaler. Consult your doctor if you develop white patches in your mouth or throat, 
as these are symptoms of thrush and it may need to be treated. 

 Don't exceed the dose of this medicine that your doctor has recommended you use.  

 If you have been prescribed Symbicort turbohaler as maintenance and reliever therapy for 
asthma, you should make sure you carry it with you at all times so you can use it to relieve an 
asthma attack if needed. If you have been prescribed a separate reliever inhaler you should 
make sure you carry that with you at all times to relieve shortness of breath if needed. 

 

 If you need to use your reliever medicine (either your separate reliever inhaler, e.g. salbutamol, 
or your Symbicort turbohaler) more frequently, or if it becomes less effective at treating 
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attacks, you should consult your doctor because this may indicate that you are having a flare-up 
of your asthma or COPD, or it is getting worse.  

 You should not suddenly stop using this medicine, even if you don't currently have any 
symptoms, unless your doctor tells you otherwise. This is because stopping maintenance 
treatment is likely to make your asthma/COPD symptoms return.  

 Inhalers may cause an unexpected increase in wheezing and difficulty breathing (paradoxical 
bronchospasm) straight after using them. If this happens, don't use the inhaler again, use a 
separate reliever inhaler to open your airways and consult your doctor immediately.  

 Inhaled corticosteroids have considerably fewer side effects than steroids taken by mouth. 
However, when taken for long periods of time at high doses, inhaled steroids do have the 
potential to cause side effects such as glaucoma, cataracts, thinning of the bones (osteoporosis), 
slowed growth in children and adolescents, and to suppress the functioning of the adrenal 
glands (glands that produce natural steroid hormones). For this reason your doctor will 
prescribe the lowest effective dose to control your symptoms, and monitor for these side 
effects. Do not exceed the dose of this medicine that your doctor has prescribed for you. It is 
recommended that children receiving long-term treatment with corticosteroids have their 
growth monitored. If a child's growth appears to be slowed your doctor may refer them to a 
pediatrician. For further information talk to your doctor or pharmacist.  

 People with severe asthma should have regular blood tests to monitor the amount of potassium 
in their blood. This is because low oxygen levels in the blood (hypoxia) and various asthma 
medicines, including this one, can potentially lower blood potassium levels. 

Use with caution in 

 Severe liver disease. 

 Diabetes. 

 Thyrotoxicosis. 

 Tumour of the adrenal gland (phaeochromocytoma). 

 Heart disease characterized by thickening of the internal heart muscle and a blockage inside the 
heart (hypertrophic obstructive cardiomyopathy). 

 Narrowing of the main artery that leaves the heart to supply blood to the body (aortic stenosis). 

 Fast, abnormal heart rhythms (tachyarrhythmias). 

 Abnormal heart rhythm seen on a heart monitoring trace (ECG) as a 'prolonged QT interval'. 

 Heart disease caused by inadequate blood flow to the heart (ischemic heart disease). 



 
 

24

 Severe cardiovascular disease. 

 Severe heart failure. 

 Very high blood pressure (severe hypertension). 

 A weakening in the wall of an artery that causes it to bulge outwards (aneurysm). 

 Untreated low potassium blood levels (hypokalaemia). 

 Fungal or viral infections in the airways. 

 Tuberculosis affecting the lungs. 

Not to be used in 

 Known sensitivity or allergy to any ingredient. 

 Symbicort 100/6 turbohaler is not recommended for children under six years of age. Symbicort 
200/6 and 400/12 turbohalers are not recommended for children under 12 years of age. 

This medicine should not be used if you are allergic to one or any of its ingredients. Please inform your 
doctor or pharmacist if you have previously experienced such an allergy. 
 
If you feel you have experienced an allergic reaction, stop using this medicine and inform your doctor 
or pharmacist immediately. 
 
Pregnancy and breastfeeding 
 
Certain medicines should not be used during pregnancy or breastfeeding. However, other medicines 
may be safely used in pregnancy or breastfeeding providing the benefits to the mother outweigh the 
risks to the unborn baby. Always inform your doctor if you are pregnant or planning a pregnancy, 
before using any medicine. 

 It is important that asthma is well controlled in pregnant women. Wherever possible, asthma 
medications should be taken by inhaler, as this minimizes the amount of medicine that enters 
the bloodstream and crosses the placenta. This medicine should be used with caution during 
pregnancy. Seek medical advice from your doctor.  

 In general, asthma inhalers can be used as normal during breastfeeding, because the amount of 
medicine that passes into the breast milk after using an inhaler is negligible and unlikely to 
harm the baby. However, it is not known if the medicines in this inhaler pass into breast milk 
and you should seek medical advice from your doctor before breastfeeding while using this 
medicine.  

Label warnings 
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 Do not stop taking this medication except on your doctor's advice. 

 Follow the printed instructions you have been given with this medication. 

Side effects 
 
Medicines and their possible side effects can affect individual people in different ways. The following 
are some of the side effects that are known to be associated with this medicine. Because a side effect is 
stated here, it does not mean that all people using this medicine will experience that or any side effect. 

 Shaking, usually of the hands (tremor). 

 Awareness of your heartbeat (palpitations). 

 Headache. 

 Yeast infection of the mouth (oral thrush). 

 Throat irritation. 

 Cough and hoarseness. 

 Dizziness and nausea. 

 Muscle cramps. 

 Increased heart rate (tachycardia). 

 Disturbed sleep. 

 Agitation. 

 Nervousness. 

 Bruises. 

 Rash or itching. 

 Low blood potassium level (hypokalaemia). 

 High blood glucose level (hyperglycaemia). 

 Chest pain (angina). 
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 Depression. 

 Behavioral disturbances in children. 

 Systemic effects (e.g., Cushing's syndrome, suppression of the adrenal glands, slowed growth 
in children and adolescents, decreased bone mineral density, cataracts and glaucoma) may 
occur after taking high doses for prolonged periods - see warning above.  

The side effects listed above may not include all of the side effects reported by the drug's 
manufacturer. 
 
For more information about any other possible risks associated with this medicine, please read the 
information provided with the medicine or consult your doctor or pharmacist. 
 
How can this medicine affect other medicines? 
 
It is important to tell your doctor or pharmacist what medicines you are already taking, including those 
bought without a prescription and herbal medicines, before you start treatment with this medicine. 
Similarly, check with your doctor or pharmacist before taking any new medicines while using this one, 
to ensure that the combination is safe.  
 
Beta-blockers such as atenolol, propranolol or timolol should not generally be taken with this 
medicine. This is because beta-blockers have an opposite action to formoterol and can cause the 
airways to narrow, which can result in breathing difficulties for people with asthma. This problem has 
sometimes been seen with eye drops containing beta-blockers, e.g. used for glaucoma.  
 
This medicine may potentially decrease the amount of potassium in the blood. If it is taken in 
combination with any of the following medicines, which can also lower potassium in the blood, the 
risk of a low blood potassium level (hypokalaemia) is increased:  

 other beta 2 agonists, such as salbutamol and salmeterol  

 oral corticosteroids, such as prednisolone  

 diuretics, e.g. bendroflumethiazide and furosemide 

 xanthine derivates, e.g. theophylline. 

A low blood potassium level can have serious effects, which is why people with severe asthma, who 
may be taking several of these medicines, should have their blood potassium level monitored regularly.  
 
People taking digoxin may have an increased risk of abnormal heart rhythms if they experience 
abnormally low blood potassium levels while taking this medicine. 
 
There may be an increased risk of abnormal heart rhythms (prolonged QT interval on the heart 
monitoring trace or ECG) if this medicine is taken in combination with other medicines that can have 
this effect, such as the following:  
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 certain antihistamines (terfenadine, astemizole, mizolastine)  

 certain medicines for abnormal heartbeats (antiarrhythmics, e.g. quinidine, disopyramide, 
procainamide)  

 certain antidepressants, e.g. amitriptyline, imipramine, maprotiline  

 certain antipsychotics, e.g. thioridazine, chlorpromazine, sertindole, haloperidol  

 certain antimalarials, e.g. halofantrine, chloroquine, quinine  

 erythromycin.  

The following medicines may increase the amount of budesonide that is found in the bloodstream after 
inhaling this medicine:  

 the antifungals ketoconazole and itraconazole 

 protease inhibitors for HIV infection, such as ritonavir.  

These medicines can therefore increase your exposure to budesonide and so increase the risk of side 
effects on the rest of the body (systemic side effects, for example, decreased production of natural 
steroid hormones by the adrenal glands (adrenal suppression) and Cushing's syndrome.) Due to this 
risk, these medicines should be avoided where possible in people using Symbicort. Symbicort 
maintenance and reliever therapy is not recommended for people having long-term treatment with any 
of these medicines.  
 
If this medicine is taken with the following medicines there may be a risk of a rise in blood pressure: 

 furazolidone 

 monoamine oxidase inhibitor antidepressants (MAOIs), e.g. phenelzine 

 procarbazine. 

 

Roundtable discussion of Brovara, Symbicort and other drugs being utilized recently:       

Brovana has been on the market for at least 6 months or longer (time flies when you're having fun) and 
our sales rep isn't even detailing it in our 
area as an acute care drug as the niche they are looking for is the long-term user and the advantage is 
BID frequency via a nebulizer instead of 
an  DI.  We haven't seen it even requested by any of our physicians here for the acute situation.  There 
are other products, e.g. Xopenex that specify a 
specific nebulizer and compressor, but that's only because they used that specific nebulizer in clinical 
trials and the FDA won't allow them to say 
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they can use it with ever brand out there unless they test it with each one. I didn't see anything unusual 
or different about Brovana that is any 
different then other medications in this same classification.  It's just a long-acting 
bronchodilator in solution, not a suspension. 
 
You hit on some good points and questions.  It doesn't make any sense to follow a racemic beta-
adrenergic antagonist with a single enantiomeric version, much less to follow up on a short-acting 
followed immediately by a long-acting version of the same class.   But, here, once again, we have a 
practice that has become virtually the "standard of care" without one shred of empiric evidence, nor 
any focused investigation even to collect data AND it is being accepted as casually as it is cavalierly 
bandied about!  I'll speak more to that in a minute. 
 
A good reason NOT to have Foradil be the rescue even though it onsets quicker than 
Albuterol/Xopenex is that it's long-acting and shouldn't be used outside the 
prescribed intervals, else the deaths that generated the black box warning on it and Serevent would 
apply to many more than to mainly hypertensive black patients with severe asthma. 
 
To nebulize Foradil treads one into treacherous marshes as an off-label question arises, as well as 
issues of the practice of pharmacy/compounding and the like.   
So, I'd be loathe to even go there, let alone appease a physician who asked for nebulized Foradil.  
 
Now to my additional discussion and bringing up of a new consideration that arises from the pattern 
involved from which the previous question was raised; that of giving short AND long-acting beta 
agonists in the first place, especially as scheduled treatments on both accounts.  Not one study has been 
conducted to look at the consequence/advisability or safety of administering short-acting beta-agonists 
followed by long-acting beta-agonists.  Yet, I am finding it all too common a 
practice, even the current and widespread modus operandé in managing those with COPD.    
 
Docs are instructing their patients to take the Albuterol or Xopenex and then follow it some short 
interval later with the long-acting version, then Spiriva and then the ICS.  Besides being double dosing 
and theoretical overkill, I have asked time and again what is the purpose and advantage of this practice.   
I am told like a 
universal chorus that the "short-acting opens up the airways to allow deeper penetration of the long-
acting beta-agonist".   
 
Many of my patients came to me with the prescription and instructions for short-acting followed by 
long-acting beta agonists.   As well, many EFFORTS members were dosing with the same sequence 
pattern.   
 A goodly percent of all these folks were complaining that the long-acting versions weren't all that the 
manufacturers and doctors cracked them up to be.   Many had abandoned the long-acting suggesting 
that it was a waste of money, since it didn't do enough to make it worth the expenditure.   Others 
continued taking it but related that it didn't do much but did seem to help some. 
 
I got to thinking that with Spiriva and Atrovent, the question of interference of one over the other if 
taken too close and in particular sequence was investigated, 
generating the caution that Atrovent shouldn't be taken any time too soon before Spiriva as it can tie up 
the receptor sites preventing binding of Spiriva, therefore 
reducing it's effectiveness.  I reasoned that the same potential exists for short-acting and long-acting 
beta-agonists.   So I had my patients adjust the sequence of their medications to take the long-acting 
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FIRST and the short-acting after no less than 30 minutes interval and ultimately only PRN (as most 
were 
prescribed in the first place).   What I found was that almost every patient noticed a dramatic 
improvement in the action of the long-acting version.   More than half 
found that they did not need nearly as much short-acting beta-agonist, many even stopping it 
altogether.   ALL had dramatic improvement in control of symptoms.  I passed the information on to 
EFFORTS where it was followed by many members virtually all of whom experienced dramatic 
improvement.   I even got posts from several physician practices who changed the order of the 
sequence they prescribed for their patients and dramatically improved most of the patients in their 
practices. 
 
It prompted me to devise a sequence chart which we posted on the EFFORTS website and refer 
thousands to for information and recommendations.   Not too long ago, I got a post from Dr Sandhaus 
at National Jewish.   He is the Alpha-1 guru and physician advocate and runs the Alpha-1 division 
there at National Jewish.   He was very collegial in discussing the question of sequence and potential 
interference of short-acting with long-acting beta-agonists, but didn't feel there was anything to it, 
opining that there are enough beta receptors to go around that there wouldn't be a question of 
interference.   Yet, he couldn't explain my observations and feed back from so many AND the 
predictability in difference of response with no more than difference of dosing order.   I haven't been 
able to get good explanation or information from a knowledgeable pharmacokineticist, though I haven't 
presented this case to any of the big fish who might 'cipher' it out.    
 
I have discussed this issue with a couple of list mates here who suggesting I present it to y'all here and 
see what you think.   So the questions are: 
 
1) What do you think of a practice that arises and becomes the "standard of care" without any direct 
testing or evidence to support the premise upon which it is based?    
 
2) Specifically, what do you think about administering short-acting beta-agonists as a 'preparation' for 
taking long-acting versions shortly thereafter? 
 
 
 
3) If Ipratropium Bromide can tie up receptors and block Tiotropium from binding, what's to say that 
short-acting beta-agonists cannot tie up receptor sites blocking long-acting from binding, reducing the 
action effectiveness and duration in both cases?   Does anyone have any information on the 
pharmcokinetics at play here? 
 
 
Subject: Brovana, the new wonder drug??? 
 
It's my impression that Brovana is merely a single isomer version of Foradil.....akin to Xopenex being 
a single isomer version of Albuterol.   
 
If one believes that the (supposed?) inert isomer in Foradil is a Trojan Horse of inflammation then it 
would make sense to use Brovana instead of Foradil.  But other than that rationale.....is there any 
reason to use Brovana instead of Foradil?   
 
If it's the nebulization route...I've heard some people are nebulizing the Foradil capsules.   
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Foradil has a quicker onset of action, why I've heard Symbicort (Foradil/Budesonide mixture) being 
touted as superior to Advair.  But, as it's not supposed to be used as a rescue medication, might not that 
lull people into over use?   
 
We had an MD order Brovana the other day.  The Pharmacy didn't have it stocked but the MD bought 
in a box she got approved for use (those free samples heh?).  Patient was ordered on 
Albuterol/Atrovent nebs, Budesonide HHN, and then Brovana.  It struck me as inconsistent that 
someone would order a patient to get a double isomer Albuterol (not Xopenex) and then a single 
isomer version of Foradil (Brovana).  But I've stopped trying to make sense of what some of our docs 
order!  Patient got transferred to a step down unit, Brovana box supply ran out.  Other covering doc 
DC'd the Brovana (and no Foradil ordered). 

 

Copd patient comments 

The Symbicort SMART dosing ,allowing the use of Symbicort for both  maintenance and rescue ( 
http://www.medscape.com/viewarticle/553804 ) is  
widely accepted throughout the world except by the FDA. If the concern here  is the legality(?) of 
allowing the use of symbicort as a rescue medication,  
then I understand your concern. However if the concern is for the patient  alone then I believe you are 
worrying unnecessarily. 
 
I am a COPD patient invited here by one of the RRT's on this list. I have been lurking for a month or 
so and will  probably continue to do just that! However I am on the Symbicort SMART  dosing system 
and find it very effective for me, so felt it just might be  useful to comment here! 
I have a question for the group here.   My apologies if this has been discussed earlier.  
One of our pulmonologists came in to our unit raving about a brand new bronchodilator that "knocked 
the snot right out" of him, and he was so impressed that he wants to start it on 2 of his ventilator 
patients in our ltach.    A rep brought him Brovana, which is just another fancy form of 
serevent or (more closely akin to) foradil.    The doc brought in a Ziploc bag full of this stuff and 
pharmacy entered it in the system.     
We had no literature, so I went online and pulled up a pdf file on this stuff put out by the FDA.   It's 
afomoterol tartrate15mcg in 2cc saline unit dose, a long-acting Bronchodilator to be given BID.     
Our argument is that we have no knowledge of the drug since it just hit the market a few months ago, 
and we have no idea how it will affect our vents.    Not to mention if the patients have rxns to the med 
and codes, because the list medication interactions has a lot of meds that this type of patient would be 
using.   I reminded the doctor that it will be the therapist who dispensed the medication.    The doctor 
said he'd take full responsibility.   I told him that's like going on a blind date that ends up a total 
disaster and then saying, 'I'll call you in the morning.'   
  
Anyway, in the PDF it also states this med must be given with a jet nebulizer hooked to a compressor.    
Sepracor has an ad, if you will, on Google, but no reference to using special nebulization on the cover 
page of the ad.  We are waiting for the rep to in-service us on it. 
  
So it ain't going to happen for us, at least for the present. 
  
I was wondering if anyone has had any contact with this med, or is nebulizing it, or whatever.    I'm 
assuming because it's a jet neb it needs to be  a certain particle size.     I just remember having 
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problems with vent filters after giving Pulmicort unit doses.    It crystallized the filter, and the patient’s 
wob would increase greatly if the filter was not removed post tx. 
 
New speaker  
As with many other drugs tested with PARI nebs and compressors, the disclaimer statement is a 
mundane necessity.  It doesn't mean it shouldn't be given with any other equipment.  It just means they 
didn't test it on anything else.   Brovana isn't the first drug that carries the 'safety and efficacy has not 
been established 
with any system other than PARI' disclaimer.   There is nothing else surprising on the DrugLib.com 
info, either.   After the hullabaloo with Serevent, ALL long-acting beta-adrenergics carry the same 
warning.   Yet, the danger of death insofar as those who succumbed is confined to very specific and 
unusual circumstances in acute asthmatics, only.  IMO, the warning is overkill and alarmist.   But, the 
FDA today, is 'reactive', rather than proactive because of their other highly publicized faux pas'. 
    
While it's true I can't tell you definitively that it's safe to deliver through a vent circuit.  But, I would 
contend that it will react no differently than 
Albuterol or Atrovent or Serevent or any of the other solutions that have been nebulized so much in the 
past.  But, you have to do what you feel best doing.   
Just be careful.   The doctor may not ultimately view your objection and hesitation with the same 
magnanimity you are projecting it.  Your good intentions 
could end up working against you. 
      
The safety and efficacy of BROVANA have been established in clinical trials when administered using 
the PARI LC PLUS® nebulizers and PARI DURA-NEB® 3000 compressors. The safety and efficacy 
of BROVANA when administered using other nebulizer systems has not been established.  
 
 
 
 
Granted, that's a release from October 06. However, things like that make me nervous, especially when 
talking about giving this through the vent.  
 
Any info to the contrary, amigo, would be greatly appreciated. This doc is gunning for me, and it'd be 
nice to talk to someone who's given this through the vent, if 
anyone actually has attempted that. 
 
 

Brovana (Arformoterol Tartrate Inhalation) – Summary 
 BROVANA SUMMARY  

BROVANA™ 
(arformoterol tartrate) Inhalation Solution 
15 mcg*/2 mL  

BROVANA (arformoterol tartrate) Inhalation Solution is a sterile, clear, colorless, aqueous solution of 
the tartrate salt of arformoterol, the (R,R)-enantiomer of formoterol. Arformoterol is a selective beta2-
adrenergic bronchodilator.  
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BROVANA (arformoterol tartrate) Inhalation Solution is indicated for the long term, twice daily 
(morning and evening) maintenance treatment of bronchoconstriction in patients with chronic 
obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema. BROVANA is 
for use by nebulization only.  

 
WARNING: 

Long-acting beta 2 -adrenergic agonists may increase the risk of asthma-related death. Data 
from a large placebo-controlled US study that compared the safety of another long-acting beta 2 -
adrenergic agonist (salmeterol) or placebo added to usual asthma therapy showed an increase in 
asthma-related deaths in patients receiving salmeterol. This finding with salmeterol may apply to 
arformoterol (a long-acting beta 2 -adrenergic agonist), the active ingredient in BROVANA (see 
WARNINGS).  

 

 

 

 

 

 

 

 

 

BROVANA NEWS HIGHLIGHTS  

Published Studies Related to Brovana (Arformoterol Inhalation) : 

 

Nebulized arformoterol in patients with COPD: A 12-week, multicenter, 
randomized, double-blind, double-dummy, placebo- and active-controlled trial. 

Author(s): Baumgartner RA, Hanania NA, Calhoun WJ, Sahn SA, Sciarappa K, Hanrahan JP  

Affiliation(s): Sepracor Inc., Marlborough, Massachusetts, USA.  

Publication date & source: 2007-02, Clin Ther., 29(2):261-78.   

Publication type:  

OBJECTIVE: The aim of this study was to assess the efficacy and tolerability of nebulized 
arformoterol tartrate (a selective, long-acting beta(2)-adretlergic agonist that is the [R,R] isomer of 
formoterol) and salmeterol xinafoate versus placebo in patients with chronic obstructive pulmonary 
disease (COPD).  
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METHODS: This 12-week, multicenter, randomized, double-blind, double-dummy, placebo- and 
active-controlled trial was conducted at 60 centers across the United States. Male and female patients 
aged >/=35 years with physician-diagnosed COPD received arformoterol (15 mug BID, 25 mug BID, 
or 50 mug QD via nebulizer), saleterol (42 mug BID via metered dose inhaler), or placebo. Pulmonary 
function was assessed by spirotnetry; dyspnea, by the Transitional Dyspnea Index (TDI); and health 
status, by the St. George's Respiratory Questionnaire (SGRQ). Adverse events (AEs) were assessed by 
site personnel at all clinic visits (screening, first dose at week 0, and at weeks 3, 6, 9, 12, and follow-
up). COPD exacerbations were defined as worsening respiratory status requiring a change in 
medication or an unscheduled provider visit. RESULTS:: A total of 717 patients received study 
medication.The demographic composition of all treatment arms was similar. The mean age was 62.9 
years, 58% were men, and mean baseline forced expiratory volume in 1 second (FEV(1)) was 1.2 L 
(41% predicted). Mean improvement in trough FEV(1) over 12 weeks was significantly greater with 
all 3 arfortttoterol doses (15 mug BID, +16.9%; 25 mug BID, +18.9%;,50 mug QD, +14.9%) and for 
salmeterol (+17.4%) relative to placebo (+6.0%; P < 0.001). There were significantly greater 
improvements in the mean percentage change in FEV(1) AUC(0-12h) from the predose value over 12 
weeks (15 mug BID, 12.7%, 25 mug BID, 13.9%, 50 mug QD, 18.9%; salmeterol, 9.8%) versus 
placebo (2.7%; P </= 0.001); all doses of arfortnoterol were statistically different from salmeterol for 
this end point (P </= 0.024). At week 12, TDI focal scores were significantly greater with all 
arformoterol doses compared with placebo (mean [95% CI]: 15 mug BID, 0.97 [0.25-1.69]; 25 mug 
BID, 1.08 [0.3-1.86]; 50 mug QD, 1.04 [0.32-1.771), suggesting treatment-associated improvement in 
dyspnea, however, the difference between salmeterol and placebo was not statistically significant (0.36 
[-0.40 to 1.12]). Improvements in health status, as measured using SGRQ total scores, were -2.6 to -3.6 
U in the arforinoterol groups, -4.4 U for saltneterol, and -1.2 U for placebo; 95% CI of differences 
versus placebo suggested significant improvement for the arfortnoterol 25 mug BID and salmeterol 
groups. There was a similar frequency of AEs and COPD exacerbations across all groups, including 
placebo. CONCLUSIONS:: In this trial, patients with moderate to severe COPD administered 
nebulized arformoterol over 12 weeks were observed to have significant and sustained improvements 
in airway function and dyspnea compared with placebo. The results also suggest that all doses of 
arforrnoterol, including the lowest dose (15 mug BID), were effective. Overall, nebulized arformoterol 
was well tolerated. 

 

Safety and Efficacy of Arformoterol Tartrate Inhalation Solution in Subjects with 
Chronic Obstructive Pulmonary Disease 

Information source: Sepracor, Inc. 
Information obtained from ClinicalTrials.gov on December 31, 2007 

Link to the current ClinicalTrials.gov record.  

 

Condition(s) targeted: Chronic Obstructive Pulmonary Disease; Bronchitis; Emphysema  

Intervention: Arformoterol tartrate inhalation solution (Drug)  

Phase: Phase 3  

Enrollment status: Completed  

Sponsored by: Sepracor, Inc.  
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Official(s) and/or principal investigator(s):  
John Hanrahan, MD, Study Chair, Affiliation: Sepracor, Inc.  

Summary 

To evaluate the long-term safety and monitor the long-term efficacy of arformoterol over a period of 6 
months in subjects with chronic obstructive pulmonary disease (COPD).  

Clinical Details 

Official title: Multicenter, Double-Blind, Double-Dummy, Randomized, Active-Controlled, Parallel 
Group Long-Term Safety Study of 15 Î¼g and 25 Î¼g Arformoterol Tartrate Inhalation Solution BID 
in Subjects With Chronic Obstructive Pulmonary Disease  

Study design: Treatment, Randomized, Double Blind (Subject, Caregiver, Outcomes Assessor), 
Active Control, Parallel Assignment, Safety/Efficacy Study  

Primary outcome: The overall occurrence of adverse events, in particular COPD exacerbations.  

Secondary outcome: Safety assessments, including clinical laboratory parameters, ECG, and Holter 
monitoring. Efficacy assessments, including degrees of airflow obstruction, other measures of lung 
function, and patient-reported functioning outcomes.  

Detailed description: This is a double-blind, double-dummy, multicenter, randomized, active-
controlled, parallel group, outpatient, safety study to evaluate the long term safety of arformoterol in 
the treatment of subjects with COPD. Study participation will be over approximately 6 months.  

Eligibility 

Minimum age: 35 Years. Maximum age: N/A. Gender(s): Both.  

 

Criteria:  

Key Inclusion Criteria: Male and female subjects must be at least 35 years old at the time of consent 
Subjects must have a pre-established, documented primary clinical diagnosis of non-asthmatic COPD 
or are referred for diagnosis of non-asthmatic COPD Subjects must have a Â³15 pack-year smoking 
history and a baseline breathlessness severity grade of Â³2 (Modified Medical Research Council 
[MMRC] Dyspnea Scale Score) 
 at visits 1 and 2 Female subjects Â£65 years of age must have a negative serum pregnancy test, 
females of childbearing potential must be using an acceptable method of birth control Subjects must be 
in general good health. Key Exclusion criteria: Subjects with a history of asthma, with the exception of 
asthma diagnosed in childhood Subjects with a blood eosinophil count >5% of total white blood cell 
count Subjects have had a febrile illness within 72 hours (3 days) before Screening Visit 1 Subjects 
with a chest x-ray that suggests a diagnosis other than COPD (e. g., diagnostic of pneumonia, other 
infection, atelectasis, or pneumothorax or other active/ongoing pulmonary conditions)  
 
 

CLINICAL PHARMACOLOGY 

Mechanism of Action 

Arformoterol, the (R,R)-enantiomer of formoterol, is a selective long-acting beta2-adrenergic receptor 
agonist (beta2-agonist) that has two-fold greater potency than racemic formoterol (which contains both 
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the (S,S) and (R,R)-enantiomers). The (S,S)-enantiomer is about 1,000-fold less potent as a beta2-
agonist than the (R,R)-enantiomer. While it is recognized that beta2-receptors are the predominant 
adrenergic receptors in bronchial smooth muscle and beta1-receptors are the predominant receptors in 
the heart, data indicate that there are also beta2-receptors in the human heart comprising 10% to 50% of 
the total beta-adrenergic receptors. The precise function of these receptors has not been established, but 
they raise the possibility that even highly selective beta2-agonists may have cardiac effects.  

The pharmacologic effects of beta2-adrenoceptor agonist drugs, including arformoterol, are at least in 
part attributable to stimulation of intracellular adenyl cyclase, the enzyme that catalyzes the conversion 
of adenosine triphosphate (ATP) to cyclic-3′,5′-adenosine monophosphate (cyclic AMP). Increased 
intracellular cyclic AMP levels cause relaxation of bronchial smooth muscle and inhibition of release 
of mediators of immediate hypersensitivity from cells, especially from mast cells.  

In vitro tests show that arformoterol is an inhibitor of the release of mast cell mediators, such as 
histamine and leukotrienes, from the human lung. Arformoterol also inhibits histamine-induced plasma 
albumin extravasation in anesthetized guinea pigs and inhibits allergen-induced eosinophil influx in 
dogs with airway hyper-responsiveness. The relevance of these in vitro and animal findings to humans 
is unknown.  

Animal Pharmacology 

In animal studies investigating its cardiovascular effects, arformoterol induced dose-dependent 
increases in heart rate and decreases in blood pressure consistent with its pharmacology as a beta-
adrenergic agonist. In dogs, at systemic exposures higher than anticipated clinically, arformoterol also 
induced exaggerated pharmacologic effects of a beta-adrenergic agonist on cardiac function as 
measured by electrocardiogram (sinus tachycardia, atrial premature beats, ventricular escape beats, 
PVCs).  

Studies in laboratory animals (minipigs, rodents, and dogs) have demonstrated the occurrence of 
arrhythmias and sudden death (with histologic evidence of myocardial necrosis) when beta-agonists 
and methylxanthines are administered concurrently. The clinical significance of these findings is 
unknown.  

Pharmacokinetics 

The pharmacokinetics (PK) of arformoterol have been investigated in healthy subjects, elderly 
subjects, renally and hepatically impaired subjects, and chronic obstructive pulmonary disease (COPD) 
patients following the nebulization of the recommended therapeutic dose and doses up to 96 mcg.  

Absorption 

In COPD patients administered 15 mcg arformoterol every 12 hours for 14 days, the mean steady-state 
peak (R,R)-formoterol plasma concentration (Cmax) and systemic exposure (AUC0-12h) were 4.3 pg/mL 
and 34.5 pg*hr/mL, respectively. The median steady-state peak (R,R)-formoterol plasma concentration 
time (tmax) was observed approximately one half hour after drug administration.  

Systemic exposure to (R,R)-formoterol increased linearly with dose in COPD patients following 
arformoterol doses of 5 mcg, 15 mcg, or 25 mcg twice daily for 2 weeks or 15 mcg, 25 mcg, or 50 mcg 
once daily for 2 weeks.  
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In a crossover study in patients with COPD, when arformoterol 15 mcg inhalation solution and 12 and 
24 mcg formoterol fumarate inhalation powder (Foradil® Aerolizer™) was administered twice daily 
for 2 weeks, the accumulation index was approximately 2.5 based on the plasma (R,R)-formoterol 
concentrations in all three treatments. At steady state, geometric means of systemic exposure (AUC0-

12h) to (R,R)-formoterol following 15 mcg of arformoterol inhalation solution and 12 mcg of 
formoterol fumarate inhalation powder were 39.33 pg*hr/mL and 33.93 pg*hr/mL, respectively (ratio 
1.16; 90% CI 1.00, 1.35), while the geometric means of the Cmax were 4.30 pg/mL and 4.75 pg/mL, 
respectively (ratio 0.91; 90% CI 0.76, 1.09).  

In a study in patients with asthma, treatment with arformoterol 50 mcg with pre- and post-treatment 
with activated charcoal resulted in a geometric mean decrease in (R,R)-formoterol AUC0-6h by 27% 
and Cmax by 23% as compared to treatment with arformoterol 50 mcg alone. This suggests that a 
substantial portion of systemic drug exposure is due to pulmonary absorption.  

Distribution 

The binding of arformoterol to human plasma proteins in vitro was 52-65% at concentrations of 0.25, 
0.5 and 1.0 ng/mL of radiolabeled arformoterol. The concentrations of arformoterol used to assess the 
plasma protein binding were higher than those achieved in plasma following inhalation of multiple 
doses of 50 mcg arformoterol.  

Metabolism 

In vitro profiling studies in hepatocytes and liver microsomes have shown that arformoterol is 
primarily metabolized by direct conjugation (glucuronidation) and secondarily by O-demethylation. At 
least five human uridine diphosphoglucuronosyltransferase (UGT) isozymes catalyze arformoterol 
glucuronidation in vitro. Two cytochrome P450 isozymes (CYP2D6 and secondarily CYP2C19) 
catalyze the O-demethylation of arformoterol.  

Arformoterol did not inhibit CYP1A2, CYP2A6, CYP2C9/10, CYP2C19, CYP2D6, CYP2E1, 
CYP3A4/5, or CYP4A9/11 enzymes at >1,000-fold higher concentrations than the expected peak 
plasma concentrations following a therapeutic dose.  

Arformoterol was almost entirely metabolized following oral administration of 35 mcg of radio-
labeled arformoterol in eight healthy subjects. Direct conjugation of arformoterol with glucuronic acid 
was the major metabolic pathway. Most of the drug-related material in plasma and urine was in the 
form of glucuronide or sulfate conjugates of arformoterol. O-Desmethylation and conjugates of the O-
desmethyl metabolite were relatively minor metabolites accounting for less than 17% of the dose 
recovered in urine and feces.  

Elimination 

After administration of a single oral dose of radio-labeled arformoterol to eight healthy male subjects, 
63% of the total radioactive dose was recovered in urine and 11% in feces within 48 hours. A total of 
89% of the total radioactive dose was recovered within 14 days, with 67% in urine and 22% in feces. 
Approximately 1% of the dose was recovered as unchanged arformoterol in urine over 14 days. Renal 
clearance was 8.9 L/hr for unchanged arformoterol in these subjects.  

In COPD patients given 15 mcg inhaled arformoterol twice a day for 14 days, the mean terminal half-
life of arformoterol was 26 hours.  

Special Populations 
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Gender 

A population PK analysis indicated that there was no effect of gender upon the pharmacokinetics of 
arformoterol.  

Race 

The influence of race on arformoterol pharmacokinetics was assessed using a population PK analysis 
and data from healthy subjects. There was no clinically significant impact of race upon the 
pharmacokinetic profile of arformoterol.  

Geriatric 

The pharmacokinetic profile of arformoterol in 24 elderly subjects (aged 65 years or older) was 
compared to a younger cohort of 24 subjects (18-45 years) that were matched for body weight and 
gender. No significant differences in systemic exposure (AUC and Cmax) were observed when the two 
groups were compared.  

Pediatric 

The pharmacokinetics of arformoterol have not been studied in pediatric subjects.  

 

 

 

Hepatic Impairment 

The pharmacokinetic profile of arformoterol was assessed in 24 subjects with mild, moderate, and 
severe hepatic impairment. The systemic exposure (Cmax and AUC) to arformoterol increased 1.3 to 
2.4-fold in subjects with hepatic impairment compared to 16 demographically matched healthy control 
subjects. No clear relationship between drug exposure and the severity of hepatic impairment was 
observed. BROVANA should be used cautiously in patients with hepatic impairment.  

 

Renal Impairment 

The impact of renal disease upon the pharmacokinetics of arformoterol was studied in 24 subjects with 
mild, moderate, or severe renal impairment. Systemic exposure (AUC and Cmax) to arformoterol was 
similar in renally impaired patients compared with demographically matched healthy control subjects.  

Pharmacogenetics 

Arformoterol is eliminated through the action of multiple drug metabolizing enzymes. Direct 
glucuronidation of arformoterol is mediated by several UGT enzymes and is the primary elimination 
route. O-Desmethylation is a secondary route catalyzed by the CYP enzymes CYP2D6 and CYP2C19. 
In otherwise healthy subjects with reduced CYP2D6 and/or UGT1A1 enzyme activity, there was no 
impact on systemic exposure to arformoterol compared to subjects with normal CYP2D6 and/or 
UGT1A1 enzyme activities.  
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Pharmacodynamics 

Systemic Safety and Pharmacokinetic/ Pharmacodynamic Relationships 

The predominant adverse effects of inhaled beta2-agonists occur as a result of excessive activation of 
systemic beta-adrenergic receptors. The most common adverse effects may include skeletal muscle 
tremor and cramps, insomnia, tachycardia, decreases in plasma potassium, and increases in plasma 
glucose.  

Effects on Serum Potassium and Serum Glucose Levels 

Changes in serum potassium and serum glucose were evaluated in a dose ranging study of twice daily 
(5 mcg, 15 mcg, or 25 mcg; 215 patients with COPD) and once daily (15 mcg, 25 mcg, or 50 mcg; 191 
patients with COPD) BROVANA in COPD patients. At 2 and 6 hours post dose at week 0 (after the 
first dose), mean changes in serum potassium ranging from 0 to –0.3 mEq/L were observed in the 
BROVANA groups with similar changes observed after 2 weeks of treatment. Changes in mean serum 
glucose levels, ranging from a decrease of 1.2 mg/dL to an increase of 32.8 mg/dL were observed for 
BROVANA dose groups at both 2 and 6 hours post dose, both after the first dose and 14 days of daily 
treatment.  

 

 

Electrophysiology 

The effect of BROVANA on QT interval was evaluated in a dose ranging study following multiple 
doses of BROVANA 5 mcg, 15 mcg, or 25 mcg twice daily or 15 mcg, 25 mcg, or 50 mcg once daily 
for 2 weeks in patients with COPD. ECG assessments were performed at baseline, time of peak plasma 
concentration and throughout the dosing interval. Different methods of correcting for heart rate were 
employed, including a subject-specific method and the Fridericia method.  

Relative to placebo, the mean change in subject-specific QTc averaged over the dosing interval ranged 
from -1.8 to 2.7 msec, indicating little effect of BROVANA on cardiac repolarization after 2 weeks of 
treatment. The maximum mean change in subject-specific QTc for the BROVANA 15 mcg twice daily 
dose was 17.3 msec, compared with 15.4 msec in the placebo group. No apparent correlation of QTc 
with arformoterol plasma concentration was observed.  

Electrocardiographic Monitoring in Patients with COPD 

The effect of different doses of BROVANA on cardiac rhythm was assessed using 24-hour Holter 
monitoring in two 12-week double-blind, placebo-controlled studies of 1,456 patients with COPD (873 
received BROVANA at 15 or 25 mcg twice daily or 50 mcg once daily doses; 293 received placebo; 
290 received salmeterol). The 24-hour Holter monitoring occurred once at baseline, and up to 3 times 
during the 12-week treatment period. The rates of new-onset cardiac arrhythmias not present at 
baseline over the double-blind 12-week treatment period were similar (approximately 33-34%) for 
patients who received BROVANA 15 mcg twice daily to those who received placebo. There was a 
dose-related increase in new, treatment emergent arrhythmias seen in patients who received 
BROVANA 25 mcg twice daily and 50 mcg once daily, 37.6% and 40.1 %, respectively. The 
frequencies of new treatment emergent events of non-sustained (3-10 beat run) and sustained (>10 beat 
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run) ventricular tachycardia were 7.4% and 1.1% in BROVANA 15 mcg twice daily and 6.9% and 
1.0% in placebo. In patients who received BROVANA 25 mcg twice daily and 50 mcg once daily the 
frequencies of non-sustained (6.2% and 8.2%, respectively) and sustained ventricular tachycardia 
(1.0% and 1.0%, respectively) were similar. Five cases of ventricular tachycardia were reported as 
adverse events (1 in BROVANA 15 mcg twice daily and 4 in placebo), with two of these events 
leading to discontinuation of treatment (2 in placebo).  

There were no baseline occurrences of atrial fibrillation/ flutter observed on 24-hour Holter monitoring 
in patients treated with BROVANA 15 mcg twice daily or placebo. New, treatment emergent atrial 
fibrillation/ flutter occurred in 0.4% of patients who received BROVANA 15 mcg twice daily and 
0.3% of patients who received placebo. There was a dose-related increase in the frequency of atrial 
fibrillation/ flutter reported in the BROVANA 25 mcg twice daily and 50 mcg once daily dose groups 
of 0.7% and 1.4%, respectively. Two cases of atrial fibrillation/ flutter were reported as adverse events 
(1 in BROVANA 15 mcg twice daily and 1 in placebo).  

Dose-related increases in mean maximum change in heart rate in the 12 hours after dosing were also 
observed following 12 weeks of dosing with BROVANA 15 mcg twice daily (8.8 bpm), 25 mcg twice 
daily (9.9 bpm) and 50 mcg once daily (12 bpm) versus placebo (8.5 bpm).  

Tachyphylaxis/ Tolerance 

In two placebo-controlled clinical trials in patients with COPD involving approximately 725 patients 
in each, the overall efficacy of BROVANA was maintained throughout the 12-week trial duration.  
However, tolerance to the bronchodilator effect of BROVANA was observed after 6 weeks of dosing, 
evidenced by a decrease in bronchodilator effect as measured by FEV1. FEV1 improvement at the end 
of the 12-hour dosing interval decreased by approximately one third (22.1% mean improvement after 
the first dose compared to 14.6% at week 12). Tolerance to the FEV1 bronchodilator effect of 
BROVANA was not accompanied by other clinical manifestations of tolerance in these trials. 
 
 
 

CLINICAL TRIALS 

Adult COPD Trials 

BROVANA (arformoterol tartrate) Inhalation Solution was studied in two identical, 12-week, double-
blind, placebo- and active-controlled, randomized, multi-center, parallel group trials conducted in the 
United States (Clinical Trial A and Clinical Trial B). A total of 1,456 adult patients (age range: 34 to 
89 years; mean age: 63 years) with COPD who had a mean FEV1 of 1.3 L (42% of predicted) were 
enrolled in the two clinical trials. The diagnosis of COPD was based on a prior clinical diagnosis of 
COPD, a smoking history (greater than 15 pack-years), age (at least 35 years), spirometry results 
(baseline FEV1 ≤ 65% of predicted value and >0.70 L, and a FEV1/ forced vital capacity (FVC) ratio 
≤70%). About 80% of patients in these studies had bronchodilator reversibility, defined as a 10% or 
greater increase FEV1 after inhalation of 2 actuations (180 mcg) racemic albuterol from a metered dose 
inhaler). Both trials compared BROVANA 15 mcg twice daily (288 patients), 25 mcg twice daily (292 
patients), 50 mcg once daily (293 patients) with placebo (293 subjects). Both trials included salmeterol 
inhalation aerosol, 42 mcg twice daily as an active comparator (290 patients).  

In both 12-week trials, BROVANA 15 mcg twice daily resulted in significantly greater post-dose 
bronchodilation (as measured by percent change from study baseline FEV1 at the end of the dosing 
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interval over the 12 weeks of treatment, the primary efficacy endpoint) compared to placebo. 
Compared to BROVANA 15 mcg twice daily, BROVANA 25 mcg twice daily and 50 mcg once daily 
did not provide sufficient additional benefit on a variety of endpoints, including FEV1, to support the 
use of higher doses. Plots of the mean change in FEV1 values obtained over the 12 hours after dosing 
for the BROVANA 15 mcg twice daily dose group and for the placebo group are provided in Figures 
1 and 2 for Clinical Trial A, below. The plots include mean FEV1 change observed after the first dose 
and after 12 weeks of treatment. The results from Clinical Trial B were similar.  

 
Figure 1 Mean Change in FEV1 Over Time for Clinical Trial A at Week 0 (Day 1) 

 
Figure 2 Mean Change in FEV1 Over Time for Clinical Trial A at Week 12 

BROVANA 15 mcg twice daily significantly improved bronchodilation compared to placebo over the 
12 hours after dosing (FEV1 AUC0-12h). This improvement was maintained over the 12 week study 
period.  

Following the first dose of BROVANA 15 mcg, the median time to onset of bronchodilation, defined 
by an FEV1 increase of 15%, occurred at 6.7 min. When defined as an increase in FEV1 of 12% and 
200 mL, the time to onset of bronchodilation was 20 min after dosing. Peak bronchodilator effect was 
generally seen within 1-3 hours of dosing.  

In both clinical trials, compared to placebo, patients treated with BROVANA demonstrated 
improvements in peak expiratory flow rates, supplemental ipratropium and rescue albuterol use.  
 
 

INDICATIONS AND USAGE 
BROVANA (arformoterol tartrate) Inhalation Solution is indicated for the long term, twice daily 
(morning and evening) maintenance treatment of bronchoconstriction in patients with chronic 
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obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema. BROVANA is 
for use by nebulization only. 
 

DOSAGE AND ADMINISTRATION 

The recommended dose of BROVANA (arformoterol tartrate) Inhalation Solution for COPD patients 
is 15 mcg administered twice a day (morning and evening) by nebulization. A total daily dose greater 
than 30 mcg (15 mcg twice daily) is not recommended. BROVANA should be administered by the 
inhaled route via a standard jet nebulizer connected to an air compressor (see the accompanying 
Medication Guide). BROVANA should not be swallowed. BROVANA should be stored refrigerated 
in individual unit dose, low-density polyethylene (LDPE) vials sealed in single foil pouches. Vials 
should be removed from the foil pouches and used immediately after opening.  

If the recommended maintenance treatment regimen fails to provide the usual response, medical 
advice should be sought immediately, as this is often a sign of destabilization of COPD. Under these 
circumstances, the therapeutic regimen should be re-evaluated and additional therapeutic options 
should be considered.  

No dose adjustment is required for patients with renal or hepatic impairment. However, since the 
clearance of BROVANA is prolonged in patients with hepatic impairment, they should be monitored 
closely.  

The drug compatibility (physical and chemical), efficacy, and safety of BROVANA when mixed with 
other drugs in a nebulizer have not been established.  

The safety and efficacy of BROVANA have been established in clinical trials when administered 
using the PARI LC PLUS® nebulizers and PARI DURA-NEB® 3000 compressors. The safety and 
efficacy of BROVANA when administered using other nebulizer systems has not been established. 
 
 

HOW SUPPLIED 

BROVANA (arformoterol tartrate) Inhalation Solution is supplied in a single strength (15 mcg of 
arformoterol, equivalent to 22 mcg of arformoterol tartrate) as 2 mL of a sterile solution in unit-dose, 
low-density polyethylene (LDPE) vials individually overwrapped in foil. BROVANA is available in a 
shelf-carton containing 30 or 60 individually pouched vials.  

NDC 63402-911-30: carton of 30 unit-dose individually pouched vials.  

NDC 63402-911-60: carton of 60 unit-dose individually pouched vials.  

CAUTION: Federal law (U.S.) prohibits dispensing without prescription.  

Storage 

Store BROVANA in the protective foil pouch under refrigeration at 36°-46°F (2°-8°C). Protect from 
light and excessive heat.  
Once the foil pouch is opened, the contents of the vial should be used immediately. Discard any vial if 
the solution is not colorless. Unopened foil pouches of BROVANA can also be stored at room 
temperature 68°-77°F, (20°-25°C) for up to 6 weeks. If stored at room temperature, discard if not used 
after 6 weeks or if past the expiration date, whichever is sooner. 
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ADVERSE REACTIONS 

Experience in Adult Patients with COPD 

Of the 1,456 COPD patients in the two 12-week, placebo-controlled trials, 288 were treated with 
BROVANA (arformoterol tartrate) inhalation solution 15 mcg twice daily and 293 were treated with 
placebo. Doses of 25 mcg twice daily and 50 mcg once daily were also evaluated. The numbers and 
percent of patients who reported adverse events were comparable in the 15 mcg twice daily and 
placebo groups.  

The following table shows adverse events where the frequency was greater than or equal to 2% in the 
BROVANA 15 mcg twice daily group and where the rates of adverse events in the BROVANA 15 
mcg twice daily group exceeded placebo. Ten adverse events demonstrated a dose relationship: 
asthenia, fever, bronchitis, COPD, headache, vomiting, hyperkalemia, leukocytosis, nervousness, and 
tremor.  

Table 1: Number of Patients Experiencing Adverse Events from Two 12 Week, Double-Blind, Placebo 
Controlled Clinical Trials 

* Reported terms coded to “Lung Disorder” were predominantly pulmonary or chest congestion.  

 BROVANA 
15 mcg  
twice daily 

Placebo 

 n (%) n (%) 

Total Patients 288 (100) 293 (100) 

Pain 23 (8) 16 (5) 

Chest Pain 19 (7) 19 (6) 

Back Pain 16 (6) 6 (2) 

Diarrhea 16 (6) 13 (4) 
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Sinusitis 13 (5) 11 (4) 

Leg Cramps 12 (4) 6 (2) 

Dyspnea 11 (4) 7 (2) 

Rash 11 (4) 5 (2) 

Flu Syndrome 10 (3) 4 (1) 

Peripheral Edema 8 (3) 7 (2) 

Lung Disorder* 7 (2) 2 (1) 

Adverse events occurring in patients treated with BROVANA 15 mcg twice daily with a frequency of 
<2%, but greater than placebo were as follows:  

 Body as a Whole: abscess, allergic reaction, digitalis intoxication, fever, hernia, injection site 
pain, neck rigidity, neoplasm, pelvic pain, retroperitoneal hemorrhage  

 Cardiovascular: arteriosclerosis, atrial flutter, AV block, congestive heart failure, heart block, 
myocardial infarct, QT interval prolonged, supraventricular tachycardia, inverted T-wave  

 Digestive: constipation, gastritis, melena, oral moniliasis, periodontal abscess, rectal 
hemorrhage  

 Metabolic and Nutritional Disorders: dehydration, edema, glucose tolerance decreased, gout, 
hyperglycemia, hyperlipemia, hypoglycemia, hypokalemia  

 Musculoskeletal: arthralgia, arthritis, bone disorder, rheumatoid arthritis, tendinous 
contracture  

 Nervous: agitation, cerebral infarct, circumoral paresthesia, hypokinesia, paralysis, 
somnolence, tremor  

 Respiratory: carcinoma of the lung, respiratory disorder, voice alteration  

 Skin and Appendages: dry skin, herpes simplex, herpes zoster, skin discoloration, skin 
hypertrophy  

 Special Senses: abnormal vision, glaucoma  

 Urogenital: breast neoplasm, calcium crystalluria, cystitis, glycosuria, hematuria, kidney 
calculus, nocturia, PSA increase, pyuria, urinary tract disorder, urine abnormality.  
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Overall, the frequency of all cardiovascular adverse events for BROVANA in the two, placebo 
controlled trials was low and comparable to placebo (6.9% in BROVANA 15 mcg twice daily and 
13.3% in the placebo group). There were no frequently occurring specific cardiovascular adverse 
events for BROVANA (frequency ≥1% and greater than placebo).  

The rate of COPD exacerbations was also comparable between the BROVANA 15 mcg twice daily 
and placebo groups, 12.2% and 15.1%, respectively.  

Other adverse reactions which may occur with selective beta2-adrenoceptor agonists such as 
BROVANA; include angina, hypertension or hypotension, tachycardia, arrhythmias, nervousness, 
headache, tremor, dry mouth, palpitation, muscle cramps, nausea, dizziness, fatigue, malaise, 
hypokalemia, hyperglycemia, metabolic acidosis and insomnia.  

Drug Abuse and Dependence 

There were no reported cases of abuse or evidence of drug dependence with the use of BROVANA in 
the clinical trials.  

 

OVERDOSAGE 

The expected signs and symptoms associated with overdosage of BROVANA (arformoterol tartrate) 
Inhalation Solution are those of excessive beta-adrenergic stimulation and/or occurrence or 
exaggeration of any of the signs and symptoms listed under ADVERSE REACTIONS, e.g., angina, 
hypertension or hypotension, tachycardia, with rates up to 200 bpm, arrhythmias, nervousness, 
headache, tremor, dry mouth, palpitation, muscle cramps, nausea, dizziness, fatigue, malaise, 
hypokalemia, hyperglycemia, metabolic acidosis and insomnia. As with all inhaled sympathomimetic 
medications, cardiac arrest and even death may be associated with an overdose of BROVANA.  

Treatment of overdosage consists of discontinuation of BROVANA together with institution of 
appropriate symptomatic and/or supportive therapy. The judicious use of a cardioselective beta-
receptor blocker may be considered, bearing in mind that such medication can produce bronchospasm. 
There is insufficient evidence to determine if dialysis is beneficial for overdosage of BROVANA. 
Cardiac monitoring is recommended in cases of overdosage.  

Clinical signs in dogs included flushing of the body surface and facial area, reddening of the ears and 
gums, tremor, and increased heart rate. A death was reported in dogs after a single oral dose of 5 
mg/kg (approximately 4500 times the maximum recommended daily inhalation dose in adults on a 
mg/m2 basis). Death occurred for a rat that received arformoterol at a single inhalation dose of 1600 
mcg/kg (approximately 430 times the maximum recommended daily inhalation dose in adults on a 
mg/m2 basis). 
 
 

CONTRAINDICATIONS 
BROVANA (arformoterol tartrate) Inhalation Solution is contraindicated in patients with a history of 
hypersensitivity to arformoterol, racemic formoterol or to any other components of this product. 
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Test 
 
 
Brovana (and other drugs for patients with COPD) 
1. BROVANA is approved for the twice-daily, _______ maintenance treatment of 
bronchoconstriction in patients with COPD, which includes chronic bronchitis and 
emphysema. 
o  emergency 
o  short-term 
o  long-term 
o  None of the above 
 
2. Brovana is a bronchodilator. It works by _______ muscles in the airways to improve 
breathing. 
o  stimulating 
o  paralyzing 
o  relaxing 
o  None of the above 
 
3. Before using Brovana, tell your doctor if you are allergic to any medications, or if you 
have: 
o  diabetes 
o  glaucoma 
o  liver disease 
o  All of the above 
 
4. Symptoms of an Brovana overdose may include _______ muscle cramps, feeling light- 
headed, and fainting. 
o  fast or irregular heartbeats 
o  chest pain 
o  tremor 
o  All of the above 
 
5. Other possible side effects of Brovana include _______. 
o  bronchospasm 
o  chest pain 
o  dry mouth 

 All of the above 
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6. BODE is an index that incorporates assessments of _______ and exercise capacity and is 
believed to be a better indicator than FEV1 alone in predicting death and hospitalization 
in patients with COPD. 
o  COPD symptoms 
o  pulmonary function 
o  nutritional status 
o  All of the above 
 
7. Like all other nebulized treatments, the amount delivered to the lungs will depend upon 
_______. 
o  patient factors 
o  the nebulizer used 
o  compressor performance 
o  All of the above 
 
8. While you are using Brovana, Do not use a second long-acting inhaled bronchodilator 
such as _______ unless your doctor has told you to. 
o  Foradil 
o  Serevent 
o  Advair 
o  All of the above 
 
9. BROVANA is an FDA-approved long-acting bronchodilator for use with a(n) _______. 
o  filter 
o  nebulizer 
o  MDI 
o  None of the above 
 
10. BROVANA is a long-term, twice-daily (morning and evening), maintenance treatment 
of bronchoconstriction in patients with COPD, including chronic bronchitis and 
emphysema. BROVANA is for use by nebulization only. 
o  True 
o  False 
 
11. Approximately _____ million adults in the U.S. are reported to have COPD. 
o  6 
o  9 
o  12 
o  18 
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12. Do not use Brovana to treat a sudden bronchospasm attack because it _______. 
o  will cause a myocardial infarction 
o  will clog up the MDI 
o  will not work fast enough to reverse your symptoms 
o  None of the above 
 
 
13. The most frequent adverse events reported in patients taking BROVANA were _______. 
o  chest pain 
o  back pain 
o  diarrheo 
o  All of the above 
 
14. Brovana is supplied as 2 mL of a sterile solution in unit-dose, low-density polyethylene 
vials _______. 
o  made of plastic 
o  individually overwrapped in foil 
o  made of glass 
o  None of the above 


