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Chronic obstructive pulmonary disease 
(COPD) continues to impact the lives 
of Americans each day. In 2008, 

according to the Centers for Disease Control 
and Prevention, 13.1 million U.S. adults (aged 
18 and over) were estimated to have COPD. And 
this number continues to grow. 

And because of this we are proud to deliver 
Trends in COPD—a special supplement 
 dedicated to COPD and brought to you by the 
editors of ADVANCE for Respiratory Care 
& Sleep Medicine and ADVANCE for NPs & 
PAs. Although these communities address 
COPD throughout the year in print and online, 
this supplement includes general articles for 
both communities and targeted  content for 
the respiratory and NP and PA communities. 
We wanted to offer a comprehensive guide to 
disease, including more information on how 
practitioners can help their patients cope with 
COPD as well as raise awareness of the  disease. 

Additionally, we are proud to have had lead-
ers in the field of respiratory participate in this 
issue. Leaders at the COPD Foundation, COPD 
Alliance, Alpha-1 Foundation and the National 
Association for Medical Direction of Respira-
tory Care (NAMDRC) contributed engaging 
articles that we hope will resonate with our 
communities. 

Our cover story, “Chronic Obstructive 
Pulmonary Disease: A Public Health Crisis 
in the U.S.,” written by a COPD Foundation 
team discusses the 2011 telephone survey by 
the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS). The survey included COPD as 
a core question in all 50 states, the District 
of Columbia and U.S. territories. This infor-
mation gathered provided useful data on the 
disease, which ultimately helps healthcare 
providers learn more about this disease. The 

COPD Foundation team writes, “It is won-
derful that this long-awaited information is 
available, but the information alone will not 
create the tipping point in the fight against 
COPD.  However, it can be the impetus that 
ignites the movement, elevating COPD to the 
national conversation as an emerging public 
health  crisis that can—and must—be stopped.”

In “Relieving COPD Symptoms in Sta-
ble COPD,” Donna D. Gardner, MSHP, RRT, 
FAARC, writes about pharmacologic therapies 
that are used to reduce dyspnea and the num-
ber and severity of exacerbations. Gardner 
also discusses in detail the signs and symp-
toms of an infection or exacerbation, includ-
ing severe and frequent coughing, increased 
shortness of breath at rest and cold or flu 
symptoms, to name a few. 

Another emerging topic in the treatment 
of COPD is transitional care. In the article, 

“COPD: A Mandate for Improved Transitional 
Care,” M. Catherine Wollman, DNP, CRNP, 
GNP-BC discusses transitional care programs 
that can help reduce the burden of COPD on 
patients, their families and the healthcare sys-
tem. Various models are examined, from hos-
pital-to-home to palliative care models. “Qual-
ity care for chronic disease and COPD requires 
a fundamental shift in how that care is deliv-
ered,” writes Dr. Wollman. 

It is evident that COPD is a disease that has 
numerous implications in the long term. How-
ever, with proper education and increased dia-
logue, patients along with their families and 
healthcare providers can transform the spec-
trum of treatment and care. 

Lynn Nace
Publisher, Editor
Lnace@advanceweb.com
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Chronic obstructive pulmonary  disease 
(COPD) is a major global health con-
cern. The World Health Organiza-

tion (WHO) and National Heart Lung Blood 
Institute (NHLBI) have undertook major ini-
tiatives to bring this disease to the forefront of 
patients’ and practitioners’ mind as much as 
heart disease. COPD is a common, prevent-
able and treatable disease. The disease itself 
is a result of chronic inflammation of the air-

ways and destruction of the lung parenchyma 
leading to progressive airflow limitation.1 The 
inflammation is due to a combination of fac-
tors such as genetic susceptibility and envi-
ronmental exposures.2 Unfortunately, there 
are no therapies available to reverse the dam-
age that this does to the lung parenchyma so 
treatment is aimed at improving physiologic 
function, decreasing exacerbations and limit-
ing complications. The best practices in COPD 

are those capable of combining a multidisci-
plinary team that includes nurses, respiratory 
therapist, physical therapists, pharmacists 
and doctors to offer an integrative approach 
to patient care. 

EpidEmiology and Economics 

COPD is a leading cause of morbidity and 
mortality worldwide, claiming the lives of 
137,353 Americans in 2009.3 Overall, the 
cost of this disease to society is quite high. In 
2010, the cost of COPD was projected to be 
approximately $49.9 billion, including $29.5 
billion in direct healthcare expenditures, $8 
billion in indirect morbidity costs and $12.4 
billion in indirect mortality costs.4 Despite 
this, under diagnosis and under recognition 
still are problems that affect the accuracy of 
the data stated above.5,6

diagnosis of copd

The diagnosis should be considered in any 
patient with the combination of symptoms 
and risk factors on initial presentation. The 
hallmark symptoms of COPD are chronic 
and progressive dyspnea, cough and sputum 
production. While usually considered pro-
gressive, these symptoms may not always be 
present and actually vary day to day even in 
cases of severe COPD.7 Studies have shown 
that history and physical can almost always 
make the diagnosis of airflow obstruction. 
The combination of these three symptoms in a 
patient can lead to a COPD diagnosis:  patient 
reported smoking history of more than 55 
packs per year, wheezing on auscultation and 
patient self-reported wheezing, which leads to 
a very high likelihood of airflow obstruction. 
The absence of the above findings can help 
exclude COPD as a likely diagnosis.8

disEasE Risk factoRs

Identification of risk factors for COPD is 
important in any patient with the above pre-
sentation. Traditionally, cigarette9 smoking is 
the most common risk factor; however, the 
use of other types of tobacco (for instance, a 
pipe, cigar or water pipe10) as well as mari-
juana, 11need to be assessed as these also 
are risk factors for COPD. Air pollution and 
inhalation of particles can adversely affect the 
lungs and can come from a range of sources. 
For many, occupational exposure is the 

BEST PRACTICES FOR 
ChRONIC OBSTRUCTIvE 
PUlmONARy DISEASE (COPD)
By Gustavo Ferrer, MD; J. Ryan Schroeder, DO; Anas Hadeh, MD; and Jose F. Ramirez, MD
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first reason but an increasingly recognized 
risk factor is the burning of biomass fuels 
for cooking. Biomass fuels consist of wood, 
animal dung, crop residues and coal burned 
in open fires or stoves. This risk factor is 
seen in women or children from developing 
countries. Although overlooked in the past, 
it is now recognized by the global medical 
 community. 

gEnEtics and alpha-1  
antitRypsin dEficiEncy

Genetic disorders can predispose a patient to 
COPD. In patients who present at a younger 
age (less than 50 years old) and have a strong 
family history of the disease, α1-antitrypsin 
deficiency should be considered.12 The initial 
test is a serum concentration of α1-antitryp-
sin, a value of 15% to 20% of the normal is 
highly suggestive of the disease. The patient 
should be referred for genetic counseling and 
confirmatory testing.

physical Exam

Physical signs of airflow limitation such as 
prolonged expiration or wheezing typically 
are not present until significant impairment 
of lung function has occurred.13,14

spiRomEtRy tEst

Spirometry is a test that can confirm and 
assess the severity of airflow obstruction. 
This is done by using both the FEV1 and the 
FEV1/FVC ratio.15 Now with the release of 
the new GOLD guidelines it is being recom-
mended as required to make the diagnosis of 
COPD.16 Spirometry can be performed in any 
healthcare setting and gives a reproducible 
and objective measure of airflow obstruction.

combinEd assEssmEnt 

Based on the level of airflow obstruction, 
risk of exacerbations, as well as symp-
toms, patients are divided into four groups 
A through D. Level of airflow obstruction is 
determined by spirometry as discussed above. 
Objectively measuring symptoms can be done 
by two free easily accessible questionnaires 
the COPD Assessment Test (CAT) or the Mod-
ified Medical Research Council (mMRC). Both 
can be used to assess symptoms and thereby 
designate to which group the patient belongs. 
Risk of future exacerbations is based on his-

tory of past exacerbations.17 The overall risk is 
determined by either GOLD classification or 
history of exacerbations, whichever indicates 
the highest risk should be used. To determine 
the combined assessment ascertain if the 
patient belongs on the left or right side based 
on the questionnaires, the CAT or mMRC. 
Risk is gauged by both spirometry and sub-
sequent GOLD grade of severity or history 
of exacerbations in the past year. Whichever 
assessment indicates the highest risk should 
be used. For example, if a patient’s CAT score 
is greater than 10, their GOLD classification is 
1, but they have had 2 or more exacerbations 
in the past year, then they would still be placed 
in Group D. 

tREatmEnt options

The following are available treatment options 
for the management of COPD: 

Stable COPD Management: The two pri-
mary goals of COPD management are to 
reduce current symptoms and reduce the 
risk of future events.16 At this point none of the 
medications available can reverse the patho-
logical process taking place and the long-term 
decline in lung function. The only interven-
tion that has been proven to slow the decline 
in lung function and modify the disease is 
smoking cessation.18  Therefore identifying 
and reducing exposures to risk factors are of 
primary importance in management of COPD. 

Pharmacological Treatment: Pharmaco-
logic treatment is recommended based on 
which group the patient belongs. Patients 
belonging to Group A have a low risk of 
exacerbations and few symptoms; there-
fore, a short acting bronchodilator, either an 
anticholinergic (ipratropium, Atrovent) or 
β2-agonist (albuterol, Ventolin), as needed is 
recommended. A second choice for patients 
in Group A is a combination of short-acting 
bronchodilators or a long-acting broncho-
dilator. Group B patients still are considered 
low risk for exacerbations but experience 
more significant symptoms, hence long act-
ing bronchodilators (formoterol, Foradil or 
tiotropium, Spiriva) are recommended over 
short acting as needed inhalers as they have 
been proven to be superior.19,20 If breath-
lessness is severe then a combination of 
long-acting broncho dilators (i.e., formoterol, 
Foradil and tiotropium, Spiriva) can be used.21 

Group C patients are recommended to be on 
a long-acting anticholinergic (tiotropium, 
Spiriva) or a combination of inhaled corti-
costeroid (i.e., budesonide) and long acting 
β2-agonist (formoterol/budesonide, Symbi-
cort).22 In patients with chronic bronchitis, 
FEV1 < 50% and frequent exacerbations a 
phosphodiesterase-4 inhibitor (romflumilast, 
Daliresp) can also be added.23 For Group D 
patients all the recommendations regarding 
Group C patients apply and all three classes of 
drugs can be prescribed with benefit.24

Non-pharmacologic Treatment: Non- 
pharmacologic treatment encompasses long-
term oxygen, rehabilitation, vaccination and 
surgery. Long-term oxygen therapy should 
be given to patients who have severe resting 
hypoxemia defined as PaO2 ≤ 55mmHg or 
SpO2 ≤ 88%.15  Pulmonary rehabilitation is 
recommended to any patient with COPD to 
improve exercise tolerance.25 A yearly influ-
enza vaccine has been shown to decrease 
influenza-related acute respiratory illness 
in COPD patients and is therefore recom-
mended.26 The pneumococcal polysaccha-
ride vaccine is recommended for all patients 
with COPD.27

Surgical Treatment: There are few surgi-
cal options available to patients with COPD. 
Lung volume reduction surgery, bullectomy 
and lung transplantation all have a role in 
carefully selected patients with severe COPD. 
Before those options are recommended, a dis-
cussion regarding the pros and cons must be 
discussed with the patient, primary clinician, 
surgeon and pulmonologist. 

ExacERbations of copd

Exacerbations of COPD are defined as an 
acute event characterized by clinical wors-
ening of the patients respiratory symptoms 
that leads to a change in medications.28 
Short-acting bronchodilators β2-agonists with 
or without short acting anticholinergic are the 
preferred bronchodilators for exacerbations. 
They can be delivered either via nebulizers or 
metered dose inhalers; however, the nebuliz-
ers can be more convenient for sicker patients 
and subsequently used more often. 

stERoids and antibiotics

Systemic corticosteroids also are recom-
mended at a dosage of 30 to 40 mg a day for a 
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total of 10 to 14 days.2 Antibiotics are recom-
mended for any patient requiring mechani-
cal ventilation, non-invasive or invasive, or 
when the patient has clinical signs of bacte-
rial infection associated with the exacerba-
tion, such as increase sputum purulence.2 
The choice of antibiotic is based on the local 
bacterial resistance pattern. However, the 
routine use of antibiotics is not indicated in 
patients with clinically stable COPD other 
than treating infectious exacerbation and 
other bacterial infections. 

oxygEn and VEntilation suppoRt

Oxygen therapy should be started to improve 
hypoxemia with a target saturation of 88% 
to 92%.29 Ventilatory support can be pro-
vided with either invasive (i.e., intubation) or 
non-invasive (i.e., BiPAP) mechanical venti-
lation. If the patient has severe dyspnea with 
clinical signs of increased work of breathing, 
accessory muscle usage, paradoxical motion 
of the abdomen and does not meet the indi-

cations for invasive mechanical ventilation 
then a trial of non-invasive mechanical ven-
tilation is highly encouraged as it has been 
shown to reduce rates of both intubation 
and  mortality.30 

hospitalization and follow up

Data regarding the optimal duration of 
 inpatient admission is insufficient and to 
the timing of discharging a patient is largely 
driven by clinical improvement. Prior to dis-
charge is an appropriate time to reinforce 
smoking cessation if necessary. Pulmonary 
rehabilitation also should be considered, as 
it has shown to decrease the rates of read-
mission and mortality in patient who have 
recently experienced an exacerbation.31 For 
patients who are hypoxemic during the exac-
erbation arterial blood gases prior to dis-
charge and in the following 3 months should 
be obtained to determine if long term supple-
mental oxygen therapy is required. 

On follow up, the patient must be assessed 

for possible comorbidities such as ischemic 
heart disease, congested heart failure, atrial 
fibrillation, hypertension, osteoporosis, 
 anxiety, depression, metabolic syndrome and 
lung cancer.    

COPD is a prevalent, costly disease that 
is still under recognized in the medical 
community. Together, with an integrated 
approach, patient care that lowers readmis-
sions and improves quality of life for these 
patients is possible.  n

RefeRences aRe available online at 

www.adVancEwEb.com
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I
n the United States, it kills one  person 
every four minutes,1 only one out of 
every 15 adults has been diagnosed,2 
and it costs more than 50 billion dollars 
annually. It has a profound effect on 
those living with it, our nation’s health-

care system and our workforce. Chronic 
obstructive pulmonary disease (COPD) is an 
emerging public health crisis. It is under-di-
agnosed, debilitating, life-threatening, and 

requires urgent action by the public, policy 
makers, healthcare providers and commu-
nity organizations. Unfortunately, this incur-
able but treatable disease has not received the 
attention, resources and priority it should. 

COPD is the third leading cause of death 
in the U.S.1 and the second leading cause of 
disability.3 Until recently, there were no reli-
able estimates of COPD’s impact at the state 
level, an important step toward raising the 

profile of COPD. In 2011, the Behavioral Risk 
Factor Surveillance System (BRFSS), the 
nation’s largest public health telephone sur-
vey, included COPD as a core question in all 
50 states, the District of Columbia and U.S. 
territories. This happened because of tire-
less efforts of COPD Foundation advocates 
and funding provided by the National Heart, 
Lung and Blood Institute (NHLBI). Twen-
ty-one states, DC and Puerto Rico added an 
optional module of questions that provided 
information about diagnosis, healthcare uti-
lization and quality of life impact.

It is wonderful that this long-awaited infor-
mation is available, but the information alone 
will not create the tipping point in the fight 
against COPD. However, it can be the impetus 
that ignites the movement, elevating COPD 
to the national conversation as an emerging 
public health crisis that can — and must — 
be stopped.

The BRFSS data is a missing piece to the 
puzzle that will allow advocacy groups such 
as the COPD Foundation, to gain traction with 
state policy makers, similar to the Centers for 
Medicare and Medicaid Services’ decision to 
include COPD as a future focus of its Hospital 
Readmissions Reduction Program. This was 
the catalyst needed to move COPD onto the 
radar screens of health systems across the 
country. Data regarding COPD hospitaliza-
tions, mortality, national estimates of preva-
lence and more has been available for some 
time now. However, no matter how severe a 
picture these statistics painted about COPD, 
in most cases, it was impossible to paint that 
picture for each state. Without the ability to 
relate the argument to the local level, it is 
easy for policymakers to defer action. If we as 
a country are going to stop COPD from con-
tinuing its advancement in prevalence, sever-
ity and economic impact, action is urgent.

As the third leading cause of death in the U.S., 
it is crucial healthcare providers know the 
facts about this debilitating disease.  
By John W. Walsh; Byron Thomashow, MD; David Mannino, MD; and Jamie Sullivan, MPH
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what did thE bRfss data say  
about copd in thE u.s.?

Geographic Differences: The Centers for Dis-
ease Control and Prevention (CDC) published 
the 2011 BRFSS COPD data in its Morbid-
ity and Mortality Weekly Report (MMWR) 
in November 2012. The data confirmed that 
COPD’s impact on our nation is severe but 
not uniform. Overall, 6.3% of respondents 
(n=39,038) answered that they have been told 
by a healthcare provider that they have been 
diagnosed with COPD, equivalent to more 
than 15 million Americans. This is on top of 
the NHLBI’s estimate that there are another 12 
million in the U.S. with impaired lung function 
and no COPD diagnosis.4 

There were significant differences in prev-
alence at a state level, ranging from a preva-
lence of 4% in Washington and Minnesota to 
9.3% in Kentucky. This is in agreement with 
well-known geographic variation in tobacco 
use, with higher smoking prevalence in the 
Midwest (21.8%) and South (21.0%).5 The 
BRFSS prevalence map does differ signifi-
cantly from the mortality map, likely due to 
the variation in factors that drive mortality 
such as age of onset, diagnosis and local pat-
terns of classification.

Socio-demographic Differences: For years, 
COPD was stigmatized as a disease of the 
elderly, Caucasian male smoker. The COPD 
Foundation has spent the last nine years try-
ing to dispel this myth and shine a light on 
the real face of COPD. The BRFSS data vali-
dated the COPD Foundation’s position, reveal-
ing that COPD is impacting women at higher 
rates than men and has a significant impact in 
working age populations. COPD was reported 
by more women than men (6.7% vs. 5.2%) and 
since 2000 has killed more women than men 
each year. Prevalence in the 45-54 and 55-64 
age groups was reported as 6.6% and 9.2%, 
respectively. Among those over 65, the prev-
alence rate was 11.6%. African-American and 
Caucasian respondents were more likely to 
report COPD compared to Hispanics (6.1% 
and 6.3% vs. 4.0%, respectively).

Socioeconomic Differences: Perhaps one 
of the most striking details revealed in the 
BRFSS data was the income and educa-
tion gradient. There were large discrepan-

cies in prevalence by income and education 
level. Nationally, individuals with household 
incomes less than $25,000 reported a 5.7% 
higher rate of COPD than those with incomes 
between $50,000 and $74,999. At a state level 
this variation grew even larger. Kentucky is a 
good example; the prevalence is the highest 
in the nation at 9.3% but, among those with 
household incomes less than $15,000 a year, 
the prevalence rate jumps to a shocking 21.6%. 
Similarly, those without a high school diploma 
had a higher prevalence of COPD in compar-
ison to those with high school education or 
college (9.5% vs. 6.8% and 4.6%, respectively). 

Other Details: The BRFSS data published by 
CDC and the wealth of data contained in the 
raw data file also shed light on risk factors, uti-
lization and co-occurring conditions. Histor-
ically, COPD has been stigmatized as a smok-
er’s disease that must be addressed through 
the lenses of risk factors only, in part con-
tributing to the reduced attention level to the 
chronic disease itself. The BRFSS data showed 
that 24.9% of respondents that had a COPD 
diagnosis had never smoked, and 63.1% were 
never or former smokers. The data also show-
cased the close relationship between COPD 
and asthma, a relationship that is attracting 
the attention of researchers and clinicians 
nationwide. Those respondents with a his-
tory of asthma were significantly more likely 
to have been diagnosed with COPD (20.3%) 
than those without asthma (3.8%).

The optional module data from 21 states, 
DC and Puerto Rico provided even more 
details about the use of spirometery, medi-
cation, physician and hospital services and 
the impact on quality of life. As more anal-
ysis is done, this data will prove invaluable 
in efforts to raise the priority level placed on 
COPD at a state level where healthcare uti-
lization is a major focus of quality improve-
ment and cost reduction efforts. Up to 35% 
of adults less than 45 years of age reported a 
diagnosis of COPD without a breathing test. 
Approximately half of all the respondents 
reported using at least one daily medication 
for COPD control and more than 17% had 
visited the emergency room and/or hospital 
within the last 12 months because of their 
COPD. Lastly, the majority of respondents 
reported that COPD negatively impacts their 

quality of life, a number that likely grows as 
the disease progresses. 

Limitations: No one data source is going to 
be the definitive outlook on COPD in the U.S., 
however the BRFSS data sets the stage toward 
raising the profile of COPD in the public health 
community as BRFSS is a long-trusted source 
of public health statistics in the U.S. There are 
significant limitations that must be considered 
when interpreting the information. For exam-
ple, the survey does not include individuals liv-
ing in institutions such as nursing homes or 
assisted-care facilities. The diagnosis of COPD 
in this survey is based on “self-report” and 
therefore may result in underestimation or 
overestimation of COPD prevalence. 

what doEs thE bRfss mEan 
foR thE copd community?

We have only begun to realize a small frac-
tion of the knowledge we can gain from this 
large data set. The existing information in the 
MMWR and from other data sources should 
raise concerns among and beyond the COPD 
community, including employers, policymak-
ers and all those who can be part of a sys-
tem-wide response to COPD in the U.S. 

COPD is a Disparities Issue: First and fore-
most, we must understand and address 
COPD’s role as a disparities issue. Those 
who are the most vulnerable among us 
are the most severely impacted. While it is 
known that tobacco use increases in lower 
income and education levels, more analysis 
is required to understand the etiology behind 
the increased impact of COPD in this commu-
nity. There must be a call to action for policy-
makers to identify solutions that will provide 
access to quality preventive and maintenance 
care, effectively decreasing the burden on 
public programs and improving the overall 
quality of life. 

The COPD Foundation is monitoring the 
implementation of the Affordable Care Act 
with a particular eye toward ensuring the 
patient community has improved access to 
the care they need, especially those least 
able to afford it. Employers also can play a 
role, since the jobs posing the highest risk for 
developing COPD tend to correspond to lower 
income and education levels. To that end, 
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the COPD Foundation has established an 
online Employer Toolkit to enable employers 
to spread awareness, promote screening and 
ensure access to health management services 
for individuals living with COPD. 

COPD is not just a disparities issue in terms 
of socio-demographic factors, as seen by the 
optional module data. There is a  disparity 
between the care a COPD patient should 
receive, from diagnosis to maintenance, and 
what patients receive on average. There are 
thousands of excellent healthcare providers 
in the U.S. that are in need of quality educa-
tion on how best to handle the growing COPD 
patient population. With leadership from the 
COPD Foundation’s Medical and Scientific 
Advisory Committee (MASAC), a new COPD 
Foundation Guide for the Diagnosis and Man-
agement of COPD will be released in spring 
2013. According to MASAC and COPD Foun-
dation Board of Directors member Dr. Ste-
phen Rennard, “This guide is designed to 
provide clinicians with an up-to-date, com-
plete, practical and easy-to-use approach to 
the COPD patient. While there are a num-
ber of available guidelines, statements and/
or guidance documents, they are usually not 
practical for primary care practitioners who 
see the majority of COPD patients.”

We Must Adjust Our Messages: The COPD 
Foundation has been working tirelessly in the 
community to find and screen at-risk adults 
since 2004, and the NHLBI’s Learn More 
Breathe Better campaign has placed signif-
icant emphasis on identifying better ways 
to facilitate communication between at-risk 
individuals and healthcare providers. During 
these interactions, it is evident that most for-
mer or never smokers falsely believe they are 
not at risk for COPD.

Tobacco prevention and cessation efforts 
are vital to improving our nation’s health and 
preventing the development of COPD in the 
first place. However, the fact that a major-
ity of adults with COPD have quit smoking 
or were never smokers highlights the need 
to reach non-smoking, younger, minority 
and female populations with awareness 
campaigns such as DRIVE4COPD. To stop 
premature mortality, reduce the severity of 
disease, improve productivity and quality of 
life, and reduce burdensome costs on indi-

viduals and our healthcare system, we must 
do a better job of identifying COPD before it 
reaches a severe state. Growing awareness 
of the full complement of risk factors is the 
first step in this challenge. 

Former and never smokers — as well as cur-
rent smokers — need to believe they may be 
at risk for COPD and they must understand 
the importance of monitoring lung health. 
Healthcare providers are essential partners 
in starting the conversation about possible 
symptoms and they must look beyond the 
current smoker and ensure all patients are 
prompted to discuss their lung health. The 
DRIVE4COPD Risk Screener offers a sim-
ple way to accomplish this goal with five brief 
questions that shed light on an individual’s 
risk for developing COPD. 

Looking Into the Future: The COPD Founda-
tion, along with its volunteers from the public 
health, patient, clinical and research commu-
nities, has committed to examining the BRFSS 
raw data files to ensure that this information 
is used to better understand COPD’s impact 
and ignite community change. Soon the CDC 
will release state-specific fact sheets contain-
ing additional data from each state, and many 
in the field have begun preparing publications 
on important issues such as co-morbid condi-
tions and impact among females. 

The COPD Foundation has funded a fel-
lowship at the CDC in order to perform addi-
tional analysis of state health department 
COPD activities. This information will aid 
in our understanding of the regional infra-
structures in place to address COPD, espe-
cially in those states with the most severe 
impact. The COPD Foundation continues 
to partner with state health departments to 
ensure COPD is integrated into their coordi-
nated chronic disease efforts, and the Oper-
ation435 Program is training more and more 
patient, caregiver and healthcare provider 
advocates to be effective communicators 
with policymakers at all levels.

The BRFSS data confirms long-held beliefs 
that COPD is an emerging public health cri-
sis and requires urgent action. COPD is a 
systemic problem that requires a coordi-
nated and comprehensive solution. The 
COPD Foundation is leading the nation in 
developing and supporting COPD aware-

ness, early diagnosis, education, research, 
and public health programs. 

Over the next days, weeks and months, all 
healthcare professionals are needed to take 
action in their communities to ensure the 
message is heard loud and clear. The BRFSS 
data is the wake-up call for all stakeholders 
to join in improving the lives of the millions 
impacted by this common, serious and costly 
disease. COPD is a public health crisis but, 
with everyone’s help, the opportunities for 
progress are great. n
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C hronic obstructive pulmonary dis-
ease (COPD) is a leading cause of 
morbidity and mortality worldwide. 

In the U.S., it is the third leading cause of 
death and the second leading cause of disabil-
ity accounting for more than $50 billion dol-
lars in healthcare expenditures. In 1998, the 
Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) was formed to help increase 
attention to the prevention and management 
of COPD. The initial consensus report from 
the group was released in 2001 with a subse-
quent revision in 2006.1 The most recent revi-
sion was published recently in 2011 and forms 
the basis for this report.2

initial gold stRatEgy

The initial two documents focused on the 
diagnosis, management and prevention of 
COPD in an attempt to increase awareness 
of the disease. These documents discussed 
the importance of disease detection, disease 
classification based upon lung function (i.e., 
simple spirometry) and treatment options 

(i.e., pharmacologic and nonpharmacologic). 
With the ever-increasing knowledge base that 
has been developed in the field over the last 
decade, the most recent revision incorporates 
those findings into this global  strategy.

The initial guidelines focused several 
items. First, the classification of COPD sever-
ity in a simple and reproducible fashion was 
based on the spirometric measure of FEV1 
and was called a “staging” strategy based 
upon the belief that most patients would 
advance through a progression of the dis-
ease based on the degree of airflow limita-
tion. Second, various treatment objectives 
were recommended both pharmacologic 
(i.e., short- and long-acting beta-2-agonists, 
short- and long-acting muscarinics, theoph-
ylline, corticosteroids, oxygen) and non-
pharmacologic (i.e., vaccine administration, 
pulmonary rehabilitation, preventative mea-
sures) based upon the disease classification. 
Finally, the ability to achieve an improve-
ment of both symptoms and health status 
was discussed.1 

2011 gold stRatEgy

The multitude of scientific and clinical advances 
in the field throughout the last decade and these 
advances form the basis for the newly revised 
2011 GOLD strategy. Several new recom-
mendations have been incorporated into this 
updated strategy including a revised classifica-
tion of COPD severity, treatment objectives and 
approach to patient management.2,3 

The definition of COPD has been slightly 
revised. COPD is a “common preventable and 
treatable disease characterized by persistent 
airflow limitation that is usually progressive 
and associated with an enhanced chronic 
inflammatory response in the airways and 
the lung to noxious particles and gases. Exac-
erbations and comorbidities contribute to the 
overall severity in individual patients.” This 
definition more fully characterizes those 
important characteristics that are present in 
a patient who has COPD.

The assessment of a patient with COPD has 
now been expanded to include a patient’s level 
of symptoms, exacerbation history, severity 
of airflow limitation and the identification of 
comorbidities. The goals of this assessment 
are to determine how the disease affects 
the overall health status of the individual as 
well as the risk of future exacerbations. This 
assessment forms the basis for the initiation 
and maintenance of the various therapeutic 
options. Spirometry is now required to make 
a confident diagnosis of the disease. 

It is important to assess the degree of air-
flow limitation and is most often performed 
by the use of simple spirometry. Airflow lim-
itation is divided into four grades using the 
fixed ratio, post-bronchodilator FEV1/FVC 
ratio of less than 0.7. These severity grades 
also are known as GOLD stages and include: 
mild (FEV1 > 80% predicted)(GOLD stage 1), 
moderate (50 < FEV1 >80% predicted)

GlOBAl STRATEGy FOR ThE DIAGNOSIS, 
mANAGEmENT AND PREvENTION OF 
ChRONIC OBSTRUCTIvE PUlmONARy DISEASE
Since its founding in 1998, GOLD has worked to establish guidelines 
for COPD and helped improve patients’ diagnosis. By Brian W. Carlin, MD
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(GOLD stage 2), severe (35 < FEV1 > 50% 
predicted)(GOLD stage 3), and very severe 
(> 35% predicted)(GOLD stage 4).

Symptom assessment can be easily per-
formed using one of two tools [either the 
Modified Research Council (mMRC) dyspnea 
scale or the COPD assessment test (CAT)]. An 
mMRC grade greater than or equal to 2 or a 
CAT score greater than or equal to 10 indicates 
a high level of symptoms. Exacerbation risk 
assessment can be performed using either 
the GOLD spirometry classification or the 
individual patient’s history of exacerbations. 
Patients with a GOLD severity 3 or 4 spirom-
etry class or those with two or more exacer-
bations over the previous year would be con-
sidered to be at high risk.

Comorbidities occur frequently in patients 
with COPD and should be actively sought 
out. Such comorbidities as cardiovascular 
disease, metabolic syndrome, osteoporosis, 
depression, anxiety, lung cancer and skele-
tal muscle dysfunction are present in many 
patients with COPD. The presence of COPD 
may increase the risk of development of some 
of these comorbidities ( i.e., lung cancer). Once 
a comorbidity is diagnosed, appropriate ther-
apy can be instituted.

Combining these various assessments in 
a simplified fashion helps to provide a mul-
tidimensional analysis of what is occurring 
in each individual from both an airflow lim-
itation standpoint and a clinical standpoint. 
Each patient can be placed into a more specific 
group (A-D) based on symptoms and level of 
risk. These groups are: A (less symptoms and 
low risk); B (more symptoms and low risk); C 
(less symptoms and high risk); and D (more 
symptoms and high risk).

Within the new strategy, overall manage-
ment for patients with COPD includes infor-
mation on the management of stable COPD, 
exacerbations and comorbidities. The rec-
ommended approach to the management 
of a patient with stable COPD includes both 
pharmacologic and nonpharmacologic treat-
ments. The pharmacologic strategies include 
the use of bronchodilators (beta-agonists, 
anticholinergics), theophyllines, phospho-
diesterase-4-inhibitors and corticosteroids 
(inhaled and oral). Specific choices (recom-
mended and alternative) for each category 
(A-D) in regards to the pharmacologic man-

agement can be found in the GOLD strategy 
document website.2 

The nonpharmacologic strategies include 
regular physical activity, pulmonary rehabil-
itation and vaccination administration (influ-
enza and pneumococcal). For those patients 
in any category (A-D), smoking cessation is 
an essential treatment strategy and physical 
activity is a recommended treatment strategy. 
For those patients in groups B-D, pulmonary 
rehabilitation is an essential treatment strat-
egy. Vaccination administration depends upon 
the recommendations by the health depart-
ment in the local area(s).

IMPLEMENTATION OFTHE GOLD STRATEGy
At each visit with the primary care provider, 
the patient should be evaluated for changes 
in symptoms and smoking status. The use of 
the CAT questionnaire could be done every 
3 months to help in this overall evaluation. 
Lung function should be tracked by spirome-
try at least once yearly. The frequency, sever-
ity and causes for exacerbations also should 
be evaluated at each visit. This should include 
inquiry as to whether the patient required any 
unscheduled visits (i.e., telephone calls, emer-
gency department or acute care visits), needed 
any unscheduled medications or had needed 
hospitalization. 

An exacerbation is characterized as an 
acute event in which the patient has an 
increase in respiratory symptoms (cough, 
dyspnea and sputum production) beyond the 
normal day-to-day variation in symptoms 
that leads to a change in medication regimen. 
The exacerbations often are precipitated by 
viral or bacterial upper or lower respiratory 
tract infections. The goal of treatment is to 
minimize the ongoing impact of the exac-
erbation and to prevent the development of 
future exacerbations. It has been shown that 
a person who has had one exacerbation in 
the past is at a significantly increased risk for 
future exacerbations.4 During an exacerba-
tion, a short-acting inhaled beta-agonist with 
or without a short-acting anticholinergic is 
the preferred treatment. Systemic cortico-
steroids and antibiotics have been shown to 
shorten recovery time and reduce the risk of 
treatment failure. Preventive measures (i.e., 
smoking cessation, influenza and pneumo-
coccal vaccination, good hand-washing tech-

nique, avoidance of factors known to cause an 
exacerbation, and appropriate use of medica-
tions and inhalers) should be an integral part 
of each person’s management algorithm.

In many instances, a patient might require 
hospital admission. Potential indications for 
hospital assessment for hospital admission 
include: marked increase in the intensity of 
symptoms, severe underlying COPD, onset 
of cyanosis or peripheral edema, failure of an 
exacerbation to respond to outpatient ther-
apy, frequent exacerbations, older age, or 
insufficient home support. Provided hospital 
admission is necessary various treatment rec-
ommendations based upon the severity of the 
exacerbation can then be initiated.

As noted previously, other diseases are 
often present in addition to the underlying 
COPD. These comorbidities (including cor-
onary artery disease, osteoporosis, heart 
failure, hypertension, anxiety, depression, 
metabolic syndrome, lung cancer and sleep 
disordered breathing) often have a significant 
impact on the overall prognosis. Many, such 
as anxiety, depression, or osteoporosis, often 
are undiagnosed. Frequently, lung cancer is 
seen and is the most common cause of death 
in patients with mild COPD. Each person 
with COPD should undergo the appropriate 
screening for such comorbidities and have 
treatment initiated based upon currently rec-
ommended guidelines.5

In a recently conducted study, the abil-
ity of this new stratification system (GOLD 
groups A-D) to predict the clinical course of 
COPD was evaluated.6 It was found in more 
than 6,600 patients with COPD that this new, 
multidimensional classification system pro-
vided better diagnostic separation regarding 
predicting exacerbations than the previous 
2007 GOLD stratification based only on FEV1 
measurement. Interestingly, survival was bet-
ter in the more severe COPD group C (low 
lung function but less shortness of breath) 
than in the less severe group B (much better 
lung function but more shortness of breath). 
This subgroup B warrants special attention, 
as the poorer prognosis in those patients with 
a higher level of dyspnea could be caused by 
other comorbid diseases (i.e., cardiovascular 
disease or cancer).

The newest version of the GOLD strat-
egy is a based upon the latest research in 
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the field and adds upon the previously devel-
oped strategies. The 2011 GOLD strategy is 
an “international” document and should not 
be regarded as a clinical “guideline” per se. It 
provides information on the detection of the 
disease, the assessment of disease severity 
based on clinical and spirometric measures, 
the use of various pharmacologic and non-
pharmacologic therapies, the management 
of exacerbations and the assessment for var-
ious comorbidities. Depending upon the area 
of the world in which the information is being 
used (i.e., North America or Europe versus a 
developing country), strategy(ies) should be 
used for the development of a country’s guide-
lines for the evaluation and management of 
an individual patient with COPD. The use of 
such strategies should help to improve the 
quality of life of each patient and reduce the 
overall morbidity, and hopefully, the mortal-
ity associated with the disease. n
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T he year 2013 is the 50th anniversary 
of the discovery of   by the Swed-
ish researchers Sten Eriksson and 

Carl-Bertil Laurell. Alphas, the term most 
commonly used by patients themselves to 
identify those who have Alpha-1 Antitrypsin 
Deficiency, lack a protease inhibitor, a type of 
protein made in the liver that works to protect 
the lungs. Without this protein, individuals 
are not protected from inflammation caused 
by infection and inhaled irritants such as 
tobacco smoke. Ultimately, Alphas often 
develop symptoms of chronic obstructive pul-
monary disease (COPD) and/or liver disease. 

To celebrate the anniversary, Alphas 
from around the world will take part in an 
International Congress in Barcelona, Spain, 
April 11-13 to mark the very beginning of 
Alpha-1 history. 

“The anniversary is stimulating Alpha-1 
communities around the globe to promote 
Alpha-1 awareness, advocacy and research,” 
said John Walsh, president and chief execu-
tive officer (CEO) of the Alpha-1 Foundation. 

“Though Alpha-1 is the most common known 
genetic risk factor for emphysema and is often 
referred to as genetic COPD, it is still often 
overlooked with 90% of Alphas remaining 
 undiagnosed.”

Walsh said the Barcelona Congress is “the 
highlight of a calendar filled with events 
and activities to mark the anniversary year. 
I expect that 2013 will be a landmark year, 
in honoring the history of Alpha-1, in rais-
ing international awareness, and in prog-
ress toward developing promising new 
Alpha-1 therapies.”

These are exciting times for the Alpha-1 
Foundation, which actually began because 
of discouraging news. In 1994, the National 
Heart, Lung and Blood Institute (NHLBI) 
of the National Institutes of Health made it 
clear that it would no longer fund intramural 
research on Alpha-1 Antitrypsin Deficiency at 
the end of its seven-year longitudinal study of 
Alpha-1 that ran from 1989 to 1996. 

And that led to the founding of the Foun-
dation in 1995, by Sandy Lindsey, Susan 
Stanley, and Walsh, all Alphas who lived in 
Miami, Fla. “A group of Alphas simply decided 
it was unacceptable to stop funding research 
on new treatments and a cure for Alpha-1. If 
research was to continue, the Alpha-1 com-
munity would have to take responsibility for 
making it happen,” Walsh said.

The Alpha-1 Foundation has invested 
nearly $47 million to support Alpha-1 Anti-
trypsin Deficiency research and programs 
at 94 institutions in North America, Europe, 
the Middle East and Australia. The Founda-
tion has established a broad range of activities 
and programs including the Alpha-1 Research 
Registry, the Alpha-1 Coded Testing (ACT) 
Study, the Florida Targeted Detection Pro-
gram, international scientific conferences, 

the Building Friends for a Cure 
community outreach program, 
and the Gordon L. Snider Crit-
ical Issues Workshop Series. In 
2010, the Foundation decided to 
add an aggressive push toward 
new therapies to its longstand-
ing research efforts.

thE alpha-1 pRojEct

“Today’s science has opened 
avenues undreamed of when 
the Alpha-1 Foundation began 
its research efforts,” said Walsh. 

“Research, much of it funded 
by the Foundation, has identi-
fied the basic causes of Alpha-1 
liver and lung disease. We have 
been approached by many com-
panies in the biopharmaceutical 
industry, interested in partner-
ing with us to develop new ther-
apies for Alpha-1.”

The Alpha-1 Project was cre-
ated to form just such partner-
ships, Walsh said. The Alpha-1 
Project, a wholly owned for-

profit subsidiary of the Foundation, was cre-
ated to accelerate the discovery, development 
and commercialization of treatments, drug 
therapies and cures for Alpha-1.

“From the perspective of an impa-
tient patient with Alpha-1, the only way 
we are going to get the job done is if we 
can directly fund translational research 

– the drug development process.”
Walsh said these efforts are beginning to 

pay off now. “The Alpha-1 Project expects to 
announce its first investments in potential 
therapies and key translational research proj-
ects this year.”

 thE foundation’s histoRy

The Alpha-1 Foundation is dedicated to pro-
viding the leadership and resources that will 
result in increased research, improved health, 

AlPhA-1 FOUNDATION: DEDICATED TO A CURE
This not-for-profit is committed to curing Alpha-1 
through research and education. By Bob Campbell
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worldwide detection and a cure for Alpha-1 
Antitrypsin Deficiency. In fact, a majority 
of the board of directors is either diagnosed 
with Alpha-1 or has a family member diag-
nosed with Alpha-1.

The overriding goal of the Foundation is to 
cure Alpha-1.

The specific aims of the Alpha-1 Foun-
dation’s peer-reviewed and program 
grants are to promote research that will even-

tually result in the improved health of Alphas, 
with a focus on the lung and liver disease of 
Alpha-1. The program supports basic science 
and clinical research; the development and 
testing of treatments for the disease; bioeth-
ics and social research; and the promotion of 
education of members of the medical commu-
nity regarding Alpha-1.

Recognized for its good operating prac-
tices, accountability and  responsible gover-
nance, the Alpha-1 Foundation has received 
the highest possible ratings from the 
National Health Council’s Full Compliance 
Certification; Charity Seal from the Better 
Business Bureau’s Wise Giving Alliance; an 
Exceptional 4-Star rating by Charity Navi-
gator; and the highest rating from GuideStar 
Exchange.

For more about the Alpha-1 Foundation, 
visit http://alpha-1foundation.org. n 

Bob Campbell is communications director at 
Alpha-1 Foundation. 

Online COuRSe TeACHeS ReSPiRATORy 
 THeRAPiSTS TO iDenTiFy AlPHAS.
A new course, sponsored in part by the Alpha-1 Foundation and offered by the American 
Association for Respiratory Care (AARC), is helping respiratory therapists to better understand 
Alpha-1 and identify it in COPD patients.

“Emerging Roles for the Respiratory Therapist in Alpha-1 Antitrypsin Deficiency” is available 
online as part of the AARC’s fee-based self-study courses. This three-credit CRCE course 
focuses on the pathology, manifestations, detection and augmentation of Alpha-1, as well as 
emerging therapies and the role that respiratory therapists can play in diagnosis and treatment.

Course presenters include James Stoller, MD, head of respiratory therapy at the Cleveland 
Clinic; Charlie Strange, MD, director of the Alpha-1 Coded Testing (ACT) Study at the Medical 
University of South Carolina; and Robert Sandhaus, MD, PhD, clinical director of the Alpha-1 
Foundation and medical director of AlphaNet.

For more information about the course, visit www.aarc.org/education/alpha1_course
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A wareness of chronic obstructive 
pulmonary disease (COPD) has 
long been a puzzle, or perhaps our 

awareness is only a matter of perception. Cur-
rently, in 2013, awareness of COPD is better, 
but does that mean there is a good under-
standing of the disease? Does the general pub-
lic truly understand COPD? And if they don’t, 
do they need to understand it?

These are tough questions with no easy 
answers. Let’s draw some comparisons and 
analogies. For example, if a group of adults 
was asked about diabetes, their answers might 
include words like insulin, blood sugar, test-
ing and daily injections. Most people will say 
diabetics have to watch what they eat and 
that there is a correlation between diabetes 
and obesity. Beyond that, the depth of under-
standing probably is limited. 

Another example of healthcare awareness: 
A recent cover story in the New York Times 
Magazine examined breast cancer aware-
ness and research. The article, “Our Feel-
Good War on Breast Cancer,” revealed that 
huge sums of money spent promoting breast 
cancer awareness actually have, raised the 
level of awareness but have not spurred fur-
ther efforts. For instance, professional base-
ball players use pink bats and football players 
wear pink shoes to raise “awareness” of breast 
cancer, but it is a matter of legitimate debate to 
discuss how much of that awareness has been 
translated into substantive research. 

Additionally, there are ongoing efforts to 
raise awareness of obesity, heart disease and 
other common causes of death in the U.S., 
many of which are preventable. But how can 
we focus on COPD, and will success be mea-
sured by improving the public awareness and 
knowledge of COPD, or will it be measured by 
some other metric, such as a reversal in the 
incidence of COPD?

In years past, many in the pulmonary field 
were intrigued with pharmaceutical com-
pany television commercials that featured 
COPD-related products. Many questioned 
why the term “COPD” was referenced exclu-
sively in these commercials instead of the 

words “chronic obstructive pulmonary dis-
ease.” Used alone, with no formal description, 
the acronym offered little point of reference. 
When mid-level professionals at the pharma-
ceutical firms were questioned about the prac-
tice, the standard reply was, “We have only 
30 seconds to get our message across, and we 
don’t have the time to actually say ‘chronic 
obstructive pulmonary disease.’” Interest-
ingly, that trend has reversed over the last few 
years;commercial messages now offer clear 
explanations about COPD, which certainly is 
a step in the right direction.

Additionally, the National Heart, Lung, and 
Blood Institute’s (NHLBI) efforts to raise pub-
lic awareness of COPD should be applauded. 
The national campaign—COPD Learn More 
Breathe Better®—aims to: increase awareness 
of COPD, increase understanding that COPD 
is treatable and encourage people at risk to 
take a breathing test and talk to their health-
care providers about treatment options. The 
campaign also provides resources to promote 
awareness, and these resources can be cus-
tomized and localized for regional use. 

However, the challenge is broader than 
awareness of COPD—the real challenge is 

doing something about it. Just as awareness 
of air pollution is helpful, it is better to get peo-
ple to stop smoking. And that, as everyone in 
the pulmonary arena knows, is a huge, com-
plex challenge.

Despite the NHLBI’s recent awareness cam-
paign, COPD is a poor stepchild there and does 
not receive the research funding it deserves, 
especially considering the broad impact of 
COPD on the cost of healthcare specifically 
and the cost to the overall economy in general. 
In practical political terms, COPD must com-
pete with other diseases for limited research 
dollars, and it has been losing that fight for 
decades. The pulmonary community is frag-
mented, with some pulmonologists focused 
on critical care, others on sleep and others on 
rehabilitation. Acquiring more research dol-
lars requires a commitment from the pulmo-
nary community, as well as a commitment 
from patients and families impacted by COPD 
to stand up and be counted. It is time to move 
well beyond the misconception that COPD is 
invariably tied to smoking, a voluntary action. 
Yes, smokers do get COPD, but non-smokers 
also develop COPD. Exactly how frequently the 
incidence of COPD is tied to personal habit and 
behavior may not be as clear as it is with obe-
sity, but the stigma persists.

In terms of awareness, there are several 
fights worth fighting. A public campaign is 
important, especially for a disease with such 
a significant financial impact on the econ-
omy. More importantly, we need to mount an 
awareness campaign targeted to policy mak-
ers who are unaware of all the implications 
of COPD and the limited level of research 
devoted to it but are sensitive to the opinions 
of voters. 

To paraphrase a line from George Orwell’s 
Animal Farm: “Some people are more equal 
than others.” He was right, especially in the 
context of the political climate in Washington, 
DC, and the U.S. Congress. Until legislators 
feel the heat from constituents as well as pul-
monary special interests, COPD will remain 
the poor stepchild, unable to move awareness, 
research and public perceptions in a direction 
that mirrors its importance. n

Phillip Porte is executive director of the 
National Association for Medical Direction 
of Respiratory Care (NAMDRC). 
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C hronic obstructive pulmonary disease 
(COPD) is a common, preventable, 
treatable disorder associated with 

disabling symptoms, skeletal muscle dysfunc-
tion and impaired quality of life. Significant 
morbidity and mortality are associated with 
COPD, resulting in 739,000 hospitalizations 
and 15.4 million office visits annually.1 COPD 
is now the third leading cause of death in the 
United States, and it is the only leading cause 
of death that is on the rise.2

In most age and ethnic groups, COPD is 
more common in women than in men.3 Today, 
more women die of COPD than men.3 The cause 
of the increased prevalence among women is 
unknown, but it may be due to increased smok-
ing rates.4 COPD is associated with systemic 
manifestations and multiple comorbidities, 
including cardiovascular disease, gastroesoph-

ageal reflux disease (GERD), osteoporosis 
and mood disorders.5 Importantly, COPD is 
underdiagnosed and therefore undertreated. 
Nurse practitioners and physician assistants 
play a key role in the accurate diagnosis and 
effective treatment of COPD.

Key areas of importance for NPs and PAs 
are early recognition, accurate diagnosis, 
ongoing effective treatment and regular fol-
low-up to improve COPD outcomes and influ-
ence morbidity and mortality. Challenges 
include patient adherence to treatment, cli-
nician use of evidence-based guidelines, and 
prevention and timely management of exac-
erbations and comorbidities. 

oVERViEw of copd

COPD is characterized by persistent airflow 
limitation, exacerbations and comorbidi-

ties that worsen severity and disability.5 The 
Global Strategy for the Diagnosis, Manage-
ment and Prevention of COPD was estab-
lished in 2001 and its guidelines were updated 
in 2011. Key points of the guidelines are that 
COPD is a common, preventable, persistent 
disease characterized by airflow limitation 
that is often progressive and associated with 
chronic inflammatory airway and pulmonary 
response to noxious irritants. Exacerbations 
and comorbidities influence severity. Emphy-
sema (destruction of lung parenchyma) and 
chronic bronchitis (chronic cough and sputum 
production) are combined under the umbrella 
term COPD, with each having variable contri-
bution to the disease.6 The greatest risk factor 
for COPD is smoking.7

scREEning and diagnosis

Screening and accurate diagnosis of COPD in 
patients with risk factors may improve timely 
diagnosis and effective treatment. A clini-
cal diagnosis of COPD should be considered 
in people who have dyspnea, chronic cough 
and/or sputum production and a history 

SCREENING PRACTICES TO PROmOTE 
EARlIER DIAGNOSIS OF COPD
Better recognition should reduce morbidity 
and mortality. By Chris Garvey, FnP, MSn, MPA, FAACVPR
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NPs & PAs

of exposure to risk factors including smoking.6 
Despite its considerable prevalence, COPD 
often goes undiagnosed and untreated.3,7 
Assessment of COPD includes evaluation of 
symptoms, severity of airflow limitation, risk 
of exacerbation and presence of comorbidities. 
A primary clue to COPD is the insidious onset 
and progression of symptoms. COPD-related 
symptoms such as dyspnea, cough, wheeze, 
fatigue and dysphoria commonly occur in 
other disorders, further complicating disease 
assessment and detection. Patients may also 
underreport COPD-related symptoms. 

A validated screening tool for COPD is 
available from the COPD Alliance at http://
www.copd.org/screening/survey The COPD 
Population ScreenerTM (COPD-PS) includes 
five questions related to the patient’s smoking 
history and symptoms, and is scored based on 
the patient's risk for COPD. All patients who 
score five or greater on the COPD-PS should 
undergo spirometry testing to confirm diag-
nosis.8 The tool can be used in office practices 
or can be completed online by patients.

The COPD Assessment Test (CAT) http://
catestonline.co.uk measures the impact of 
COPD on a person’s life, and changes in a 
patient’s health status over time. The tool has 
eight items that describe severity or control of 
various respiratory symptoms and health sta-
tus.9,10 Scores for the individual items may pro-
vide insight into the impact of different com-
ponents of COPD on a patient’s life which can 
be explored further through consultation and 
intervention9,10 A CAT score should be consid-
ered in the context of FEV1, exacerbation fre-
quency, and co-morbidities. Those with more 
severe COPD and/or more frequent exacerba-
tions would be expected to have higher CAT 
scores than persons with milder COPD.9,10 

Questionnaires such as the COPD Assess-

ment Test may be useful for screening, but 
they are not suitable for diagnosis of COPD.11 
The gold standard for diagnosing COPD is spi-
rometry or full pulmonary function testing, 
however, these tools may be underused.12 In 
addition to accurately diagnosing COPD and 
staging its severity, spirometry may help dif-
ferentiate COPD from asthma.13 

assEssmEnt and goals 
of managEmEnt

The goals of COPD management include 
relief of symptoms, improvement of exercise 
 tolerance and health status, reduced risk of 
disease progression, and prevention of exac-
erbation and mortality.6 The Global Initiative 
for Chronic Obstructive Lung Disease (GOLD) 
guidelines are international evidence-based 
guidelines for COPD management that out-
line principles for the prevention, diagnosis 
and treatment of COPD.6 Clinicians may not be 
familiar with or not use these guidelines.14

The GOLD staging system classifies COPD 
airflow limitation or obstruction based on 
post-bronchodilator spirometry or pulmo-
nary function tests (see table). Two critical 
values of spirometry are forced vital capac-
ity (FVC), which is the total forced exhaled 
breath after a maximal inhalation, and the 
forced expiratory volume in 1 second (FEV1) 
equal to the first second of FVC. COPD criteria 
include an FEV1 of at least 70% of FVC (FEV1 
/FVC ratio). GOLD staging of airflow limita-
tion uses four categories of severity based on 
FEV1 (see table).6 As airflow limitation wors-
ens, the FEV1 declines.

managEmEnt of copd

GOLD uses a stepwise approach to COPD 
management based on the above stages 
of severity. Management includes reduc-

ing risk factors through smoking cessation, 
reducing exposures to irritants such as bio-
mass cooking, vaccination against influenza 
and pneumococcal pneumonia, and pulmo-
nary rehabilitation for improvement of func-
tion, symptoms and quality of life. The cor-
nerstone of pharmacologic management of 
COPD is the use of long-acting bronchodila-
tors, particularly in patients with moderate to 
severe COPD. 

Inhaled steroids should be prescribed for 
patients with very severe COPD and risk of 
exacerbation. Short-acting beta-agonists may 
be used for rescue and exacerbations (with or 
without short-acting anticholinergics).6,15

It is important to note that patients with 
COPD should not rely on rescue medication 
alone. Increased frequency of rescue medica-
tion use may indicate worsening of disease.16

COPD ExACERBATIONS
COPD exacerbations contribute to long-term 
decline in lung function17 and worsening 
health status. Goals of COPD exacerbation 
management include minimizing the impact 
of current exacerbations and preventing 
future episodes.6

making an impact

COPD is a common, often progressive and dis-
abling disease. Despite the absence of cure and 
the broad impact of the disease on health, NPs 
and PAs can greatly influence the disease and its 
consequences through appropriate screening, 
accurate diagnoses, effective treatment based 
on evidence-based guidelines and ongoing 
clinical follow-up. The cornerstone of effective 
pharmacologic treatment is long-acting bron-
chodilators. Important and effective treatment 
also includes vaccination against influenza and 
pneumococcal pneumonia, pulmonary reha-
bilitation and prevention, early detection, and 
effective management of  exacerbations. n

RefeRences aRe available online at 
www.adVancEwEb.com/nppa

Chris Garvey is an adult nurse practitioner who 
is manager of Pulmonary & Cardiac Rehabilita-
tion at Seton Medical Center in Daly City, Calif. 
She is also a member of the treatment team at 
the University of California San Francisco Sleep 
Disorders Center in San Francisco.

TABLE: STAGES OF COPD

Stage I Mild COPD FEV1/FVC < 0.70 FEV1 ≥ 80% normal

Stage II Moderate COPD FEV1/FVC < 0.70 FEV1 50%–79% normal

Stage III Severe COPD FEV1/FVC < 0.70 FEV1 30%–49% normal

Stage IV Very Severe COPD FEV1/FVC < 0.70
FEV1 < 30% normal, or < 
50% normal with chronic 
respiratory failure*

* Usually requiring long-term oxygen therapy
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C hronic obstructive pulmonary dis-
ease (COPD) is a preventable and 
treatable disease characterized by 

persistent airflow limitation that is usually 
progressive.1 Airflow obstruction in COPD is 
caused by a chronic inflammatory response to 
noxious particles (e.g., cigarette smoke) that 
induces parenchymal tissue destruction and 
causes structural narrowing of the small air-
ways, diminishing the ability of the airways 
to remain open during exhalation.1 The pres-
ence of persistent airflow limitation1 and the 
magnitude of bronchodilator reversibility2 are 
assessed using spirometry. 

The Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) guidelines define 
persistent airflow limitation as a postbron-
chodilator forced expiratory volume in 1 sec-
ond (FEV1)/forced vital capacity (FVC) ratio 
of < 0.70. This measurement is used to con-
firm a diagnosis of COPD.1 Postbronchodila-

tor FEV1 percentages of predicted values are 
used to classify COPD severity after diagno-
sis (mild: FEV1 ≥ 80% predicted; moderate: 
FEV1 50% to < 80% predicted; severe: FEV1 
30% to < 50% predicted; very severe: FEV1 < 
30% predicted.1 

Reversibility of airflow limitation gener-
ally refers to the magnitude of improvement 
in FEV1 and/or FVC values after bronchodila-
tor or corticosteroid treatment.2 Much confu-
sion exists surrounding the concept of revers-
ibility and the role of reversibility testing in 
clinical practice.

In the past, bronchodilator reversibility was 
used diagnostically to differentiate between 
COPD and asthma because patients with 
COPD were thought to have little or no revers-
ibility of airflow obstruction, and patients with 
asthma were viewed as having fully reversible 
airflow obstruction.2 Additionally, it was long 
believed that reversibility to short-acting bron-

chodilators can predict a patient’s response 
to long-term bronchodilator therapy.3 How-
ever, recent research found that these beliefs 
are inaccurate, and updated COPD guide-
lines state that the degree of bronchodilator 
reversibility is not recommended for differen-
tial diagnosis with asthma and should not be 
used to predict long-term response to mainte-
nance bronchodilator treatment.1 Thus, find-
ings from bronchodilator reversibility testing 
should be interpreted with caution and in the 
context of other clinical assessments.2

EpidEmiology, pathogEnEsis 
and diagnosis

Chronic airflow limitation that is reversible 
and results in pathologic lung and extrapulmo-
nary changes4,5 is a leading cause of morbidity 
and mortality and a major socioeconomic bur-
den worldwide.4,6-8 COPD-attributable mor-
tality is substantial. The disease is the fourth 
leading cause of chronic morbidity and mor-
tality in the United States.9-11

COPD is the sequelae of pulmonary inflam-
mation, the most common cause of which is 
cigarette smoking.4,9,11 Other known risk 
factors include genetics, advancing age and 
frequent respiratory infections. In COPD, 
chronic airflow restriction is the culmina-
tion of airway inflammation and remodel-
ing (small airway disease), loss of alveolar 
attachments and decreased lung elastic recoil 
(parenchymal destruction).4 Oxidative stress 
and an excess of proteinases in the lung exac-
erbate inflammation and contribute to resul-
tant pathologic changes.4

Comorbidities such as cardiovascular dis-
ease, diabetes and depression are common in 
patients with COPD, adding to the complexity 
of diagnosis and subsequent management.12 
Spirometry is recommended in all patients 
who may have COPD and is considered the 
gold standard for the diagnosis and moni-
toring of COPD.4 It is the most widely avail-
able and reproducible lung function test for 
measuring airflow obstruction, and use of 
an adequate dose of an inhaled bronchodi-
lator is recommended to minimize variabil-
ity of readings.4

classification of copd sEVERity

The GOLD program was established to 
develop evidence-based clinical guide-

ThERAPEUTIC OPTIONS FOR COPD
The GOLD guidelines provide the blueprint. 
By Gabriel Ortiz, MPAS, PA-C, DFAAPA 
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lines for comprehensive COPD management.4 
The GOLD guidelines outline four compo-
nents of an effective treatment plan: assess 
and monitor disease, reduce risk factors, man-
age stable COPD, and manage exacerbations.4

Goals of treatment for COPD include pre-
vention and control of symptoms, reduction 
in exacerbation frequency and severity, atten-
uation of progression, and improvement in 
health status and exercise tolerance.4 The 
treatment options for COPD are outlined at 
www.goldcopd.org. Treatment choices are 
guided by symptom severity, comorbidities, 
treatment response and adverse event profiles.4

tREatmEnt REcommEndations 

Recommendations for treating COPD 
according to GOLD stage are summarized 
at www.goldcopd.org.4 Across all stages of 
disease severity, a short-acting β2-adrener-
gic agonist or short-acting anticholinergic 
agent can be added as needed; if unavail-
able, theophylline (which is associated with 
increased toxicity) may be considered.4

In patients with COPD, bronchodilators are 
central to preventing or managing symptoms 
and can be given as needed or as maintenance 
medication.1 In patients with severe and very 
severe COPD and frequent exacerbations that 
are not adequately controlled with long-act-
ing bronchodilators, the addition of an inhaled 
corticosteroid is recommended.13 The goals 
of treatment are to reduce symptoms, reduce 
risk and reduce mortality.1 The current GOLD 
guidelines recommend assessing the patient’s 
risk based on the GOLD spirometric classi-
fications of the severity of airflow limitation 
and exacerbation history in the past year and 
patient symptoms using the Modified Medi-
cal Research Council (mMRC) questionnaire 
or the COPD Assessment Test (CAT).1 The 
mMRC is a measure of breathlessness that 
predicts mortality risk and relates to health 
status, and the CAT is an eight-item ques-
tionnaire that assesses health status impair-
ment.1 This approach classifies patients into 
one of four categories (A, B, C or D) based on 
whether the patient has low or high risk and 
fewer or more symptoms.1 Based on the four 
patient categories, the pharmacologic recom-
mendations for treating COPD are presented 
at www.goldcopd.org.1

Smoking cessation is the most effective 

and cost-effective way to reduce the risk of 
developing COPD and slowing its progres-
sion.4 Pulmonary rehabilitation has the 
potential to improve not only lung function 
but also a number of nonpulmonary issues.4 
Components include exercise training, nutri-
tional counseling and education. Consider-
ations for selection include functional status, 
dyspnea severity, motivation and smoking 
status. Although there is no evidence that 
smokers would benefit less than nonsmok-
ers, some practices consider smoking ces-
sation as a requirement for participating in 
pulmonary rehabilitation.4 

updatEd stRatEgiEs

The recently updated GOLD guidelines pro-
vide contemporary strategies for COPD pre-
vention, diagnosis and management based on 
existing evidence in these areas. Short- and 
long-acting bronchodilators (LABAs) and 
inhaled corticosteroids (ICSs) are important 
components of the pharmacologic manage-
ment of COPD, for which treatment decisions 
are to be guided by disease severity. Combi-
nation maintenance therapy with an ICS and 
LABA is recommended for reducing repeated 
exacerbations in stages III or IV. Emerging 
evidence suggests potential benefits of com-
bination ICS and LABA treatment in patients 
with GOLD stage II COPD and with triple 
combination therapy in patients with COPD; 
however, these treatment approaches are not 
recommended by the 2009 GOLD guidelines, 
and additional studies are needed to explore 
their potential benefits and risks. Finally, 
smoking cessation should be a key component 
of any COPD management plan in patients 
with COPD who are smokers, and pulmonary 
rehabilitation programs should be considered 
in all patients with COPD. For more informa-
tion, visit www.goldcopd.org. n
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Q uality issues and poor health out-
comes are especially troubling for 
patients with chronic obstructive 

pulmonary disease (COPD). These patients 
have complex medical regimens, are rou-
tinely hospitalized, require multiple provid-
ers, and move frequently across healthcare 
settings. Patients and their caregivers expe-
rience transfers or transitions among primary 
care, acute care and long-term care with inad-
equate communication among institutions 
and providers.1 Transitional care programs 
can reduce the overall burden of COPD on 
patients, families and the healthcare system. 

tRansitions of caRE

Transitional care is defined as a set of actions 
designed to ensure coordination and conti-
nuity of care based on a comprehensive plan 
of care reflecting current information about 
the patient’s treatment goals, preferences and 

health or clinical status.1

During all transition points of care, patients 
are at risk for medical errors, overlap and 
duplication of services, inappropriate care 
and lack of follow through for critical ele-
ments of the care plan.2 Patients with COPD 
may be admitted or discharged to an emer-
gency department (ED), hospital, nursing 
home or home care. During a hospitalization, 
the patient may go from the ED to the inten-
sive care unit, to a step down unit and possi-
bly to palliative or end-of-life care. Patient and 
family interactions with providers and plans 
of care during those multiple transitions cre-
ate the transitional care experience. 

flaws duRing tRansitions 

The National Transitions of Care Coalition 
(NTOCC) reports that poor transitions com-
promise patient safety and quality of care, 
place significant burden on patients, fam-

ilies and caregivers, and increase costs to 
patients, providers and payers.3 Recently dis-
charged patients are sent home with complex 
plans of care but little knowledge of how to 
manage their medications, treatments and 
follow-up requirements. 

Within 30 days of discharge, more than 
19% of Medicare beneficiaries are rehospital-
ized.4 The Medicare Payment Advisory Com-
mission estimates that up to 76% of these 
readmissions may be preventable.5 Readmis-
sion rates for COPD exceed 18%, topped only 
by heart failure (HF) at 23%.6

In general, information is not transferred to 
community-based providers in a timely fashion. 

Prior to the first post-discharge visit, pri-
mary care providers (PCPs) typically receive 
a discharge summary for their patients only 
12% to 34% of the time. Even when discharge 
summaries are received, they lack test results, 
treatments, discharge medications and fol-
low-up plans.7 

Errors resulting from poor communica-
tion strongly affect quality of care.8 Fifty per-
cent of medication errors and 20% of harm-
ful adverse drug events occur at transition 
points in care because of poor communication 
among healthcare providers.9 

Most clinicians have minimal experience in 
more than one level of care and find it difficult 
to support effective cross-site collaboration.10 
Complex patients are not usually followed by 
any one provider across settings. Families 
commonly grow frustrated by questions from 
clinicians who are not aware of their unique 
problems and the necessity to provide the 
same information to multiple providers.11

policy changEs

Increased complexity of care, chronic dis-
ease and the aging population are shifting 
the way medical care is organized, from inci-
dent-based care to episode-based care. This is 
producing major changes in reimbursement. 
The legislative mandates and reimburse-
ment structures of the Patient Protection and 
Affordable Care Act (PPACA)12 encourage 

COPD: A mANDATE FOR ImPROvED TRANSITIONAl CARE
Programs to reduce overall disease burden. By M. Catherine Wollman, DnP, CRnP, GnP-BC
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healthcare systems to move away from frag-
mented fee-for-service care to bundled and 
coordinated care that is reimbursed on the 
basis of quality rather than quantity.13 Under 
the new structure, payers will reward systems 
for high-quality, low-cost care and impose 
penalties for failure to coordinate care and 
for rehospitalization. 

The PPACA authorizes bundled pay-
ment to accountable care organizations in 
a method that inherently supports the use 
and cost of transitional care services.14 The 
concept of bundled reimbursement promotes 
an incentive to work together to ensure that 
patients receive all the services they need. 
In anticipation of ongoing major changes, 
healthcare organizations and providers 
are seeking innovative and evidence-based 
methods to prevent readmission of patients 
with chronic diseases.15 Some of these meth-
ods are outlined below.

hospital modEls 

Hospitalists play a critical role in treating cur-
rent and preventing future exacerbations of 
COPD. However, the hospitalist model has 
contributed to the burden of care coordina-
tion by creating an added requirement for 
communication between the hospitalist and 
the PCP.16 As a result, evidence-based tran-
sitional care models have been developed in 
acute care settings. Better Outcomes for Older 
Adults through Safe Transitions, also known 
as Project BOOST, was developed by the Soci-
ety of Hospital Medicine. It incorporates pro-
cesses for improved communication with 
community providers, comprehensive admis-
sion and discharge tools, and an assessment 
of readiness for the patient and family prior to 
discharge.17 Re-engineered Discharge (RED) 
is a research group at Boston University Med-
ical Center that develops and tests strategies 
to improve the hospital discharge process 
with outcomes of improved patient safety 
and reduced readmissions.18 Project BOOST 
and Project RED have both achieved statis-
tically significant reductions in readmissions 
and offer toolkits with best practice resources. 

In addition to utilizing evidence-based med-
ical care, hospitalists must support improved 
communication among members of the 
inpatient and outpatient health care teams, 
patients and caregivers. Hospital discharge 

summaries, for example, should be transmit-
ted to the primary PCPs and be available at the 
first follow-up visit.19

The Hospital to Home (H2H) initiative 
was developed by the American College of 
Cardiology and the Institute for Healthcare 
Improvement to reduce cardiovascular-re-
lated hospital readmissions and improve the 
transition from acute care to outpatient care 
for patients hospitalized with cardiovascular 
disease.20 Although H2H specifically refer-
ences patients with cardiovascular disease, 

the website provides a central clearinghouse 
of information and tools appropriate for the 
patient with COPD. The tools focus on early 
follow-up, post-discharge medication man-
agement, and patient awareness of warning 
signs and symptoms.

hospital-to-homE modEls

Mary D. Naylor, PhD, RN, has completed 
extensive randomized, controlled trials to 
develop a transitional care model (TCM) 
that uses an advanced practice nurse to pro-
vide transitional care to high-risk older adults 
during hospitalization and in the home for up 
to 3 months. The TCM identifies patient goals, 
provides coordination and continuity of care 
during episodes of illness, and develops a plan 
with the involvement of patient and family — 
all in collaboration with the patient’s providers 
and the healthcare team.21

The primary purpose of the evidence-based 

TCM is to positively influence patient out-
comes during and following an acute episode 
of illness. It provides patients and caregiv-
ers with the knowledge, skills and resources 
essential to maintain or improve health status, 
and to prevent rehospitalization. During hos-
pitalization, the TCM nurse focuses on collab-
oration with inpatient and outpatient provid-
ers, identification of unique discharge needs, 
discharge education, and the medication plan 
and medication reconciliation. 

Home visits are a critical component of 
the TCM and would be invaluable following a 
hospitalization for the patient with COPD. The 
home assessment validates how patients and 
caregivers are managing symptoms, medica-
tions and activities of daily living. The envi-
ronment is assessed for the presence of irri-
tants such as smoke, as well as safety features 
such as grab bars or assistive devices. At the 
end of the episode of care, continuity is estab-
lished with the primary care provider via a 
summary of comprehensive patient informa-
tion. Additional referrals and/or support for 
transfer to another level of care are provided, 
when appropriate.22

Eric Coleman, MD, developed the Care 
Transitions Intervention, which provides sup-
port and education for the patient and family 
caregiver. Traditionally, the patient and the 
caregiver must learn to become their own care 
coordinators and struggle to manage multi-
ple factors. In Coleman’s model, patients with 
complex care needs and their caregivers work 
with a transition coach and learn self-man-
agement skills to support the transition from 
hospital to home during a 4-week program. 
The coach is an APRN or RN who has received 
training in the Care Transitions Intervention 
program. This intervention is centered on 
medication self-management, development 
of a personal health record, timely primary 
care/specialty care follow-up, and knowledge 
of red flags that indicate a worsening in their 
condition and how to respond.1

long-tERm caRE modEl

A well-known and increasingly replicated evi-
dence-based program in long-term care facil-
ities is Interventions to Reduce Acute Care 
Transfers or INTERACT II. INTERACT II is 
a quality improvement program designed to 
improve the care of nursing home resi-

Transitional Care Models
•  Care Transitions Program: 

http://www.caretransitions.org

•  Interventions to reduce Acute Care 
Transfers (INTerACT II): 
http://interact2.net/

•  Project bOOsT (better Outcomes for 
Older adults through safe Transitions): 
http://www.hospitalmedicine.org/
ResourceRoomRedesign/RR_CareTran-
sitions/CT_Home.cfm

•  Project reD (re-engineered Discharge): 
http://www.bu.edu/fammed/projectred/
index.html

•  Transitional Care Model: 
http://www.transitionalcare.info

25Trends in COPD

https://secure.advanceweb.com/Login.aspx


NPs & PAs

dents by identifying situations that commonly 
result in transfers to the hospital. Education 
and resources are available for nursing home 
staff to help them manage situations effec-
tively and safely in the nursing home without 
transfer, when possible. This model provides 
a framework in which the decision to hospital-
ize focuses less on institutional and medical 
personnel needs and more on the quality of 
life of older patients and the most appropriate 
setting for their care.23

INTERACT II tools assist nursing staff to 
identify exacerbations of COPD and prevent 
hospital transfers. Other INTERACT docu-
ments identify residents who may be appro-
priate for hospice or palliative care, including 
those with cor pulmonale, chronic hypercap-
nia or decreased independence due to wors-
ening lung function.23 

patiEnt-cEntEREd mEdical homE

The patient-centered medical home (PCMH) 
is a redesigned primary care practice based on 
principles of the chronic care model. National 
standards describe specific criteria for pri-
mary care practices to collect data and share 
information to provide patient-centered care. 
Providers work in teams and coordinate and 
track care over time. 

The PCMH plan of care for COPD includes 
ongoing proactive care as opposed to reac-
tive care that treats an acute crisis. Sched-
uled visits for COPD patients may be indi-
vidual or group visits and include medication 
management and education, spirometry and 
disease staging, inhaler training, or smoking 
cessation. Various members of the interdis-
ciplinary team may be involved in the indi-
vidual or group visits. The PCMH enhances 
patient involvement through technology sup-
port that includes personal health information 
files, updated medication lists, involvement in 
support networks, or improved communica-
tion with providers.23

palliatiVE caRE

The focus of any transitional care model is to 
provide comprehensive and accurate data at 
the time of patient transition to support clini-
cal problem solving and decision making that 
enhances function and quality of life. If tran-
sitions of care occur, a priority should be to 
verify the level of care the patient desires and 

confirm that a copy of the advance directive, 
living will or health care proxy is available to 
the institution and providers. 

CONCLuSION
High risk, vulnerable COPD patients reflect 
the true necessity for transitional care. 

Quality care for chronic disease and COPD 
requires a fundamental shift in how that care 
is delivered. Evidence-based transitional care 
models are essential to support continuity 
and communication across levels of care to 
reduce COPD exacerbations, hospitalizations 
and costs. n
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w ith earlier detection, proper 
treatment and patient education, 
much can be done to decrease the 

burden of living with chronic obstructive pul-
monary disease (COPD).

Many people do not realize that COPD is now 
the third leading cause of death and the second 
leading cause of disability in the United States. 
While the prevalence of cardiovascular disease 
has declined over the years, COPD continues to 
rise. In fact, 12 million people have been diag-
nosed with COPD and an additional 12 million 
are likely to have COPD and don’t even know it. 
Today, more women are dying from COPD than 
men and someone with COPD dies every four 
minutes.1 Respiratory therapists can help in the 
diagnosis and treatment of COPD, improve the 
lives of those who already have the disease and 
prevent others from developing it by  providing 
good education.

whERE should copdEducation bEgin?

Years ago, COPD patients—even those who 
had near-death COPD exacerbations—usually 

were sent home from the hospital with oxygen 
orders, medications and instructions not to 
smoke. Patient education, pulmonary rehabil-
itation and home visits weren’t ever discussed, 
and it wouldn’t be long before COPD patients 
were back in the hospital again in even worse 
shape. Many died. Respiratory professionals 
often felt helpless in caring for these patients. 

Today we know there is much more to offer 
COPD patients than a handed down death 
sentence. In fact, many COPD patients now 
receive COPD education from the respira-
tory therapist while still in the hospital, and 
educational activities don’t stop there. COPD 
educators help transition patients with COPD 
from the hospital to home and on to lung cen-
ters or specialists where they can be managed 
effectively with proper treatment plans that 
may include pulmonary rehabilitation. With 
this type of care, hospitalizations, lengths of 
stay due to COPD and the number of physi-
cian office visits are declining, and quality of 
life is improving for these patients. In some 
areas of the nation, respiratory therapists 

work in physician offices offering COPD edu-
cation that includes developing an individu-
alized action plan that teaches patients better 
ways of living with COPD through managing 
their symptoms.2,3 

Finding the time to begin patient education 
while in the hospital can be a challenge, but 
it is an important factor in improving patient 
outcomes and patient satisfaction. Patient 
education adds value to the service provided 
by respiratory therapists and to the discharge 
planning healthcare team.

Ideally, patient education would begin 
when a patient initially is diagnosed in the 
physician’s office. However, many people 
with COPD are not diagnosed until they have 
been admitted to the hospital. Because they 
are unaware of COPD risk factors and early 
symptoms, people often think their condi-
tion is related to aging or being out of shape. 
It is important to create greater awareness 
of COPD and its the risks and symptoms, as 
well as helping diagnosed patients understand 
strategies to manage their COPD.

Respiratory therapists could make a huge 
impact for COPD patients by seeing them in 
their home. However, currently there is 

EDUCATING PATIENTS wITh COPD
Early intervention and education can help 
COPD patients lead productive lives. 
By Mary Hart, MSHCA, RRT, Ae-C, FAARC
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no reimbursement for respiratory therapists 
to provide home care and it therefore is not 
available to most COPD patients. 

mEthods of tEaching

It is important to have information readily 
available for teachable moments. Educational 
materials should be written at a level that 
patients may understand and clinicians must 
be aware of possible learning barriers. Print 
should not be too small for patients to read — if 
they can read at all. Others may have a difficult 
time hearing or seeing. The clinician should 
evaluate each patient and provide a method 
of teaching that is suitable for each individ-
ual. Teaching methods may include written 
material, videos, audio devices and one-on-
one discussion. Teaching tools may include 
medication delivery devices, oxygen equip-
ment/supplies, lung models, COPD action 
plan, examples of exercises, and local pulmo-
nary rehabilitation programs/Better Breath-
ing Club locations. Have the patient perform 
a return demonstration of the technique being 
taught, such as how to use medication deliv-
ery devices properly or breathing techniques, 
to allow evaluation of their skills and under-
standing.4 It is important to review informa-
tion with the patient on a regular basis. Every 
patient encounter is a teachable moment!

topics to discuss with copd patiEnts

Initial education of a patient diagnosed with 
COPD should include the definition of their dis-
ease. Having patients understand more about 
COPD allows them to make more informed 
decisions about their treatment and become 
more compliant with prescribed therapies.5

Additional topics include:
• Stop smoking! 

Smoking cessation and avoidance of sec-
ondhand smoke are the best things some-
one can do to improve their life with COPD. 
Neither is easy, but physicians can prescribe 
treatments to help.6

•  Take COPD medications as prescribed by 
a doctor
Patients should have a good understanding 
of their medications, how they work, what 
they do, when to take them, and how to take 
them properly.4 They should let their physi-
cian know about side effects and ask about 
new medications that may be  available. 

Teach them how to make a complete list of 
their medications and instruct them to carry 
it with them at all times.

• Stay active and exercise
Staying active is difficult when someone 
can’t breathe. Patients should work with 
their physicians to develop an exercise pro-
gram that will help strengthen muscles to 
help them breathe better, improve strength 
and endurance, and improve ability to per-
form activities of daily living. Pulmonary 
rehabilitation offers comprehensive indi-
vidualized education and training of how to 
live with COPD.7 

• Get flu and pneumonia vaccines
People with COPD can become very ill during 
flu season and have an increased chance of 
getting pneumonia. Encourage them to get a 
flu shot annually and the pneumonia vaccine 
every five years. They should avoid crowds 
and wash their hands frequently.5 

• Choose foods that offer good nutrition
Staying at a healthy weight is important for 
controlling COPD, but it often is difficult for 
individuals with COPD to do so. Selecting 
healthier foods can help maintain weight. 
Instruct patients to eat several smaller 
meals a day to avoid a full stomach, which 
makes it harder to breathe. Teach them to 
eat slowly, avoid gas-producing foods that 
can cause the stomach to swell and to drink 
plenty of fluids to help thin mucous. 

• Conserve energy and control stress
People with COPD must learn to pace them-
selves to avoid getting worn out during the 
day. Some tips to offer are: move slower 
to conserve energy and avoid shortness of 
breath, rearrange the home so that most 
things are at waist level, avoid bending and 
lifting as much as possible, use assistive 
devices to help with activities of daily living.
COPD patients also must learn to relax and 

be stress free, using techniques like breath-
ing exercises, visualization and meditation. 
Pursed-lip breathing may help in relaxation 
and improve breathing.7 

usE oxygEn as pREscRibEd

Many people with COPD will need supplemen-
tal oxygen due to hypoxemia.6 Oxygen ther-
apy can improve quality of life and may allow 
hypoxic individuals to live longer. There are 
many devices available to make oxygen ther-

apy easier and more comfortable, even with 
activity. Portable devices are now lightweight 
and make it possible to travel with oxygen. 

Respiratory therapists can have a great 
impact on the lives of their COPD patients by 
being aware of their fears and the realities of 
life with COPD. Be conscious and compassion-
ate of issues such as:
•  Fears of losing independence, not being 

able to care for themselves, not being able 
to drive;

•  The need to focus every day, every minute, 
on breathing — something most of us take 
for granted;

•  Possible comorbidities that may relate to 
and/or affect COPD;

•  Financial concerns — sometimes people 
have to choose between getting their medi-
cations or eating.
There are many resources available to offer 

ideas for patient education and to share with 
COPD patients. The following organizations 
offer free information for healthcare provid-
ers, patients and caregivers:
• American College of Chest Physicians

www.chestnet.org
• American Thoracic Society

www.thoracic.org
• National Heart, Lung and Blood Institute

www.nhlbi.nih.gov
• COPD Foundation

www.copdfoundation.org
• American Lung Association

www.lungusa.org
• National Lung Health Education Program

www.nlhep.org
• American Association for Respiratory Care

www.aarc.org n

suggEstEd REading
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C hronic obstructive pulmonary dis-
ease (COPD) will rank fifth world-
wide in burden of disease by 2020.1 

Once COPD is diagnosed, the goal is to manage 
symptoms and future risk based on individual 
patient assessment. Patients with COPD need to 
be able to recognize symptoms and learn how 
to best manage them before they get out of con-
trol and cause an acute exacerbation. To reduce 
future risk, it is important to focus on prevent-
ing disease progression, preventing and treating 
exacerbations and reducing mortality.1

Symptoms associated with COPD are diffi-
cult for the clinician to measure.2,3 However, 
symptoms include coughing or “smoker’s 
cough,” shortness of breath upon exertion, 
increased production of mucus, or fatigue. 

Pharmacologic therapies are used to reduce 
dyspnea and to reduce the number and 
severity of exacerbations. Pharmacothera-
pies should be patient-specific and based on 

the severity of symptoms and airflow limita-
tions.1 It is best to use a combination therapy 
for patients who are symptomatic and have a 
FEV1 less than 60% of predicted.4 

classification of 
phaRmacologic thERapiEs

Choosing the best inhaled pharmacologic 
therapy should be patient-dependent based 
on the availability of medications and the 
patient’s response to the therapy and relief of 
symptoms.1 There are short acting beta ago-
nists (SABA) and short acting antimuscarinic 
agents (SAMA) prescribed on an as-needed 
basis to reduce symptoms.1 However, long-act-
ing beta agonists (LABA) and long-acting 
antimuscarinic agents (LAMA) are prescribed 
on a regular and daily basis to prevent symp-
toms and reduce exacerbations.1 

Combining LABA and LAMA bronchodi-
lators may improve efficacy and decrease side 

effects. Tiotropium is the LAMA agent used 
to decrease symptoms.1 Tiotropium with a 
LABA and inhaled corticosteroids (ICS) have 
been shown to improve respiratory symptoms 
related to lung function and reduce the rela-
tive risk for at least one exacerbation.5

ICS are indicated for COPD patients with 
a FEV1 less than 50% of predicted and have 
repeated exacerbations in a year requir-
ing treatment with antibiotics or oral corti-
costeroids.1,4 Daily ICS are preventive and 
may improve symptoms, lung function and 
decrease the frequency of exacerbations. It 
will take approximately two weeks before the 
patient feels a difference and the patient should 
be instructed to keep taking this medication 
even when they feel well. Combination of an 
ICS and LABA with the LAMA may provide 
relief, yet the literature is controversial.1,5 

Patient education related to proper use of 
medication devices is essential. Some 

RElIEvING COPD SymPTOmS IN STABlE COPD 
 By Donna D. Gardner, MSHP, RRT, FAARC
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devices require great coordination while 
others are more simplistic to use. Available 
devices include a metered dose inhaler with a 
spacer, dry powder inhaler or breath-activated 
 inhalers. Compliance and adherence to treat-
ment is vital to successful symptom control. 

REcognizing signs and symptoms 
of infEction oR ExacERbation

COPD may worsen if the patient continues 
to smoke, is not exercising or properly using 
the inhaler medications or when exposed to 
triggers such as infections, irritants and aller-
gens.6 It is best for COPD patients to prevent 

infections by avoiding people who are sick 
and regularly washing their hands. When 
COPD patients are tuned in to their symp-
toms and able to recognize signs of an exac-
erbation, they can get a jump start to getting 
back into control. These signs are unique to 
each patient and may include:
•  Increased shortness of breath at rest, 

including wheezing and coughing;
•  Severe and frequent coughing;
•  Increase in amount, change in color (from 

yellow to green) and consistency (thicker or 
sticky) of sputum; 

•  Cold or flu symptoms, such as runny nose, 
sore throat, achy feeling, chills, fever;

•  Pedal edema in ankles or hands and unex-
plained weight gain;

•  Irritability, forgetfulness, confusion, sleep-
iness;

•  Trouble sleeping and using more than one 
pillow; 

•  Increased fatigue and lack of energy, morn-
ing headache, dizzy or restlessness;

•  An infection, viral or bacterial, usually 
will cause an exacerbation. Many times a 
viral infection leads to a bacterial infection 
and the bacterial infection will need to be 
treated with antibiotics.6 

Vaccinations

All COPD patients are recommended to have 

the influenza and pneumonia vaccinations. 
These two vaccines reduce serious illness 
and death in COPD patients. It is best for these 
vaccines to contain the killed or live inacti-
vated viruses. 

smoking cEssation

Coughing and shortness of breath symp-
toms often are ignored by patients who 
smoke. They brush off the cough as a “smok-
er’s cough” and reason that they are short of 
breath upon exertion because they are out of 
shape. However, coughing due to smoking 
will not be relieved unless the patient stops 

smoking. To reduce the progression of COPD, 
smoking cessation is the most effective and 
cost effective measure.7 “Treating Tobacco 
Use and Dependence,” an evidence-based 
guideline sponsored by the U.S. Department 
of Health and Human Services and released 
in 2000, is the most comprehensive guideline 
available.7 It is available at www.surgeongen-
eral.gov/tobacco/default.htm 

There are a variety of nicotine replace-
ment therapies (nicotine patch, gum, lozenge, 
inhalers and nasal sprays) and oral medica-
tions used to control the urge to smoke (Well-
butrin, Zyban, and Chantix) available on the 
market.7 Use of these medications should 
be monitored by the healthcare provider to 
ensure that they do not interfere with other 
medications being used. 

sputum pRoduction 

Sputum is normal for everyone, however, 
COPD may make the sputum thicker. An 
expectorant such as guaifensesin in a pill or 
liquid form will thin the sputum and make it 
easier to clear from the airways.6 One of the 
best methods to help with thick sputum is to 
drink at least eight glasses of water each day. 
All patients with COPD should avoid alco-
hol, coffee and tea, as these dry and dehy-
drate mucus and make it more difficult to 
cough out. 

bREathing tEchniquEs

COPD patients benefit from learning how to 
use diaphragmatic breathing to save energy.6 
This technique entails sitting in a chair, plac-
ing one hand on the stomach or right below 
the ribs and the other hand on the chest, and 
inhaling slowly through the nose. The hand on 
the abdomen should move up and out while 
the hand on the chest remains still. Exhale 
through pursed lips to cause the hand on the 
abdomen to move in towards the spine.6

To strengthen the abdominal muscles, it 
may be beneficial to use inspiratory-expira-
tory muscle trainers. These devices increase 

respiratory muscle strength and enhance exer-
cise tolerance. They have a set of resistors or 
small holes in variety of sizes through which 
the patient inhales and exhales. This type of 
resistance training improves the strength of 
the inspiratory and expiratory muscles. 

Airway clearance therapies are essential to 
keep the lungs healthy. There are a number of 
airway clearance therapies, such as positive 
expiratory pressure (PEP) therapy, which helps 
build pressure in the lungs in order to loosen 
and clear mucus. Some therapies may include 
a vibratory resistance (flutter or acapella) 
device that uses resistance to create a positive 
pressure on expiration to keep the airways 
open and allow the patient to huff or cough 
to get sputum up and out. Some pilot studies 
using the high frequency chest wall oscillation 
device demonstrated reduction in symptoms 
and improvement in quality of life.8,9 

Pulmonary rehabilitation (PR) is essential 
for stable COPD patients. Evidence supports 
PR and demonstrates it promotes a reduc-
tion in hospitalizations and improved health 
status and exercise capacity for all patients 
with COPD.1,5 The benefits of exercise include 
improving exercise tolerance and symptoms 
of dyspnea and fatigue. 

Pulmonary rehabilitation programs offer 
structured and monitored exercise training, 
nutrition advice and education about main-

The COPD Foundation recommends recognizing the signs and symptoms of anxiety 
or panic attack, including tachycardia, shortness of breath, sense of terror, dizziness, 
nausea, chest pain, hot flashes or sudden chills and parasthesia in fingers or toes.
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taining and improving lung function. A pro-
gram typically lasts a minimum of six weeks, 
however longer programs may have more 
effective results.6 Pulmonary rehabilita-
tion is provided through a multidisciplinary 
care team that is tailored to the patient and 
designed to optimize physical activity. The 
benefits gained from a rehabilitation pro-
gram may wane if a patient stops exercise 
training; it is essential that these programs 
continue for the long term. 

consERVE EnERgy and 
REcognizE stREss

It is important to for COPD patients to con-
serve energy and avoid getting overtired.6 
Energy conservation strategies may include 
using cart with wheels to move heavy house-
hold items like dishes, laundry or tools.6 It may 
be beneficial to dress, undress, put on makeup 
and shave while sitting down. The home should 
be arranged so that essential items are at waist 
level, reducing the need to bend or stretch to 
get items. It is important to rest after meals to 
allow the body to digest food. 

Stress can be debilitating for COPD patients, 
so they must be able to recognize when their 
stress is moving to the chronic state and employ 
coping strategies.. Strategies may include lis-
tening to music, exercising and stretching, 
talking about feelings, personal or group ther-
apy, relaxing and mediation, or  biofeedback.10

In regard to recognizing and accepting 
COPD, patients may demonstrate the same 
emotions as a person who has experienced 
a major loss and move through the stages 
of the grieving process — denial, anger, bar-
gaining, sadness or depression, and accep-
tance. Patients may feel anxious or panic 
when transitioning through these stages. The 
COPD Foundation recommends recognizing 
the signs and symptoms of anxiety or panic 
attack, including tachycardia, shortness of 
breath, sense of terror, dizziness, nausea, 
chest pain, hot flashes or sudden chills and 
parasthesia in fingers or toes.10

To work through these feelings, it is recom-
mended to sit in the tripod position and use 
the pursed lip breathing technique. This is 
sitting upright and leaning forward with the 
arms on the lap or table. Breathing in through 
the nose, pucker the lips like as if to whis-
tle or getting ready to be kissed, breathe out 

through the lips. This will create back pressure 
and keep the small airways open a bit longer to 
lengthen the expiratory time to get the air out. 
It is essential to drop the shoulders, relax the 
muscles of the shoulders and arms.6,10 

long-tERm oxygEn thERapy 

Patients who exhibit signs of hypoxemia such 
as confusion or irritability benefit from oxy-
gen therapy.4 The indications for long-term 
oxygen therapy (LTOT) include: a PaO2 at 
or less than 55 mmHg on room air at rest, 
or a SaO2 at or below 88% with or without 
hypercapnia confirmed twice over a three 
week period, or a PaO2 between 55 mm Hg 
- 60 mm Hg or SaO2 of 88% with evidence of 
pulmonary hypertension, peripheral edema 
suggesting congestive cardiac failure or poly-
cythemia with a hematocrit >55%.1 LTOT 
reverses hypoxemia, prevents hypoxia and 
may improve life expectancy when worn for 
more than 15 hours a day, especially sleeping 
hours. LTOT reverses secondary polycythe-
mia, improves cardiac function at rest and 
exercise. If a COPD patient is hypoxemic at 
rest they will be hypoxemic during exercise; 
wearing oxygen during exercise will decrease 
dyspnea and improve tolerance.11,12

VEntilatoRy suppoRt

Combining noninvasive ventilation (NIV) 
with LTOT may be of some use in a selected 
subset of stable COPD patients who have pro-
nounced daytime hypercapnia.1,13 Initiating 
NIV offers clear benefits for those patients 
with COPD and obstructive sleep apnea.13 n
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RESPIRATORy CARE & SLEEP MEDICINE

C hronic obstructive pulmonary 
 disease (COPD) is defined as “a pre-
ventable and treatable disease state 

characterized by airflow limitation that is 
not fully reversible. The airflow limitation is 
usually progressive and is associated with 
an abnormal inflammatory response of the 
lungs to noxious particles or gases, primar-
ily caused by cigarette smoking. Although 
COPD affects the lungs, it also produces sig-
nificant systemic consequences.”1 Because of 
the significant systemic effects of COPD, opti-
mal clinical management requires a broad 
approach that includes both non-pharma-
cologic as well as pharmacologic therapies. 
Pulmonary rehabilitation is an essential non- 
pharmacologic treatment option for individ-
uals with COPD.2,3,4

The American Thoracic Society and Euro-
pean Respiratory Society define pulmonary 
rehabilitation as: “… an evidence-based, mul-
tidisciplinary, and comprehensive interven-
tion for patients with chronic respiratory dis-
eases who are symptomatic and often have 
decreased daily life activities. Integrated into 
the individualized treatment of the patient, 
pulmonary rehabilitation is designed to 
reduce symptoms, optimize functional status, 
increase participation, and reduce healthcare 
costs through stabilizing or reversing systemic 
manifestations of the disease.”5 The compo-
nents of this intervention include patient 
assessment, exercise training, self-manage-
ment education, and psychosocial support. 

It is important to understand the compo-
nents of pulmonary rehabilitation, the ben-
efits of this intervention and the rationale 

behind its effectiveness.  Pulmonary rehabil-
itation also plays a role in COPD exacerba-
tion—an area of increasing interest given its 
considerable impact on healthcare-associated 
costs and patient-centered outcomes.

bEnEfits and RationalE

Recognized benefits from pulmonary reha-
bilitation. include decreased dyspnea and 
fatigue, improved functional status, increased 
exercise tolerance, enhanced health-related 
quality of life, reduced health care utilization, 
and (following a hospitalization for an exacer-
bation) reduced mortality risk (Table 1). 

The impressive benefits of pulmonary reha-
bilitation typically are realized without an 
improvement in physiologic measurements 
of lung function such as the FEV1. This is 
explained by the fact that systemic abnormal-
ities (such as peripheral muscle dysfunction), 
co-morbidities (such as anxiety and depres-
sion), and maladaptive behaviors (such as 
inadequate self-management skills) play a 
major role in COPD morbidity. Pulmonary 
rehabilitation identifies, targets and treats 
these abnormalities.6 

componEnts of pulmonaRy 

REhabilitation

Patient assessment and selection criteria: 
Pulmonary rehabilitation is a patient-centered 
intervention. As such, a thorough assessment 
is needed in order to understand the patient’s 
unique physiologic and functional impair-
ments and to set realistic and achievable 
goals with that individual. The initial assess-
ment includes a thorough history and physi-

cal and a review of the medical record with 
a focus on co-morbidities. Additional assess-
ments include tests of physiologic function 
(e.g., FEV1 and O2 saturation), tests of exer-
cise capacity (i.e., six minute walk test), and 
questionnaire assessments of symptom bur-
den (e.g., Modified Medical Research Coun-
cil dyspnea rating), and health status (e.g., 
Chronic Respiratory Questionnaire). 

General indications for referral to pulmo-
nary rehabilitation include persistent respira-
tory symptoms and/or functional limitations 
despite otherwise optimal medical therapy. 
A specific pulmonary function abnormality, 
such as an FEV1 below a particular thresh-
old, should not be the sole criterion for pul-
monary rehabilitation admission. The sever-
ity of COPD is influenced by much more than 
simply airflow limitation.7 Therefore, symp-
tom burden and functional limitation are the 
major indications for referral. 

Contraindications to pulmonary reha-
bilitation are few but include conditions 
that would place the patient at substantially 
increased risk (such as unstable angina) or 
conditions that would significantly interfere 
with the rehabilitative process (such as dis-
abling arthritis).8

Exercise training: Considered the corner-
stone of comprehensive pulmonary reha-
bilitation, exercise training includes upper 
and lower extremity endurance training and 
strength training. The rationale for exer-
cise training is that COPD also can be con-
sidered a disease of the muscles. Muscle 
abnormalities include decreased mass, alter-
ations in fiber-type, and decreased oxidative 
enzymes. Because of this, exercise training is 
highly effective in improving exercise toler-
ance in COPD patients.9,10,11,12,13 The principles 
of exercise training in COPD patients are not 
dissimilar from those of healthy individuals 
and include intensity (higher levels lead to 
greater gains), specificity (just those muscles 
trained will show an effect) and reversibility 
(cessation of regular exercise training results 
in decreased gains).14 

Although maximal exercise often is con-
strained by ventilatory limitations, COPD 
patients nonetheless are capable of exercis-
ing for prolonged periods of time at levels that 
are close to their peak exercise capacity and 
can achieve a physiologic training effect.15,16 

PUTTING PUlmONARy
REhABIlITATION INTO PERSPECTIvE
By linda nici, MD, and Richard ZuWallack, MD

TABLE 1: RECOGNIZED BENEFITS FROM PuLMONARy REHABILITATION IN COPD

• Decreased dyspnea and fatigue
• Improved functional status
• Increased exercise capacity
• Improved health-related quality of life
• Reduced health care utilization 
• Reduced mortality in the peri-exacerbation period
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 Maximizing bronchodilation before exercise 
training, interval training (alternating high and 
low intensities) and oxygen supplementation 
during exercise may allow for higher training 
intensity in some COPD patients.17,18,19 Strength 
training yields additive benefits to endurance 
training.20 Although pulmonary rehabilitation 
programs can vary considerably in length, the 
optimal duration of exercise training should 
depend on the progress of an individual 
patient. In general, longer duration programs 
tend to produce greater beneficial effects. 21 

Self-management education: Often, there 
is a misconception that pulmonary rehabili-
tation and exercise training are synonymous. 
However, education is an integral component 
of pulmonary rehabilitation.5 Its focus has 
changed over recent years, from simple didac-
tic education to the promotion of self-efficacy 
through teaching self-management skills 
and fostering collaborative self-care.22 This 
includes the implementation of an action plan 
for early recognition and treatment of exacer-
bations.23 Important topics addressed during 
pulmonary rehabilitation education include 
inhaler technique, medication compliance 
and advance directives.24,25 Self-management 
education can be highly effective in improving 
health status and reducing health care costs.26

Psychosocial support: Anxiety, depres-
sion, poor coping mechanisms and inade-
quate self-management skills are common in 
COPD and contribute to its burden.27,28 Pul-
monary rehabilitation can reduce symptoms 
of anxiety and depression.29 Coping strategies 
and relaxation and stress management tech-
niques, including progressive muscle relax-
ation, identification of stressors and panic 
control techniques, may be effective. Often 
the COPD patient fears dyspnea-producing 
activity; simply having that patient exercise 
under supervision in a supportive environ-
ment can help relieve this symptom. Partic-
ipation by family members and friends may 
provide additional emotional support.

 
maintaining bEnEfits

The benefits of pulmonary rehabilitation 
in exercise capacity and health status tend 
to diminish over months to years following 
the end of the formal intervention. The rea-
sons behind this may include progression of 
disease, intercurrent COPD exacerbations, 

new and progressive co-morbidities, and 
decreased exercise and activity levels. To 
address the latter, programs often provide 
for post-rehabilitation maintenance exer-
cise. Establishing long-term behavior change 
through promoting effective self-management 
strategies should be most effective in long-
term maintenance of benefits.

applying pulmonaRy REhabilitation 
pRinciplEs to thE copd ExacERbation

The COPD exacerbation is costly to both the 
patient and the healthcare system, resulting 
in accelerated declines in lung function, pro-
longed decreases in functional performance 
and in health-related quality of life, increased 
health care utilization, and higher mortality 
risk.30 In addition, exacerbations are respon-
sible for a large proportion of the total cost 
of care for this common disease. Pulmonary 
rehabilitation at the time of the COPD exacer-
bation has substantial effects in three distinct 
areas: (1) prevention of the exacerbation; (2) 
reduction in its severity; and (3) restoration 
of the patient’s functional status.

When provided during disease stability, sev-
eral components of pulmonary rehabilitation 
directly or indirectly may reduce the frequency 
and/or severity of subsequent exacerbations. 
Pulmonary rehabilitation promotes adherence 
to medical therapy through self-management 
education, and the regular use of inhaled cor-
ticosteroids and long-acting bronchodilators 
are associated with fewer COPD exacerba-
tions.31,32 Higher levels of physical activity, 
which may result from pulmonary rehabili-
tation, are associated with fewer respiratory 
and all-cause hospitalizations.33 Finally, the 
development and implementation of an indi-
vidualized, collaborative action plan leads to 
the early recognition and treatment of the 
exacerbation, thereby lessening its impact.34

The exercise training component of pul-
monary rehabilitation also can be initiated 
during hospitalization at the time of the 
COPD exacerbation. This may lessen the del-
eterious effects of inactivity and systemic 
inflammation on muscle function, thereby 
diminishing the reductions seen in func-
tional performance and health-related qual-
ity of life.35 Additionally, exercise training in 
the peri- exacerbation period can restore lost 
levels of function and self-management edu-

cation can reduce the likelihood and severity 
of future exacerbations.

In the immediate post-hospitalization 
period, symptom burden is high, functional 
status is considerably decreased, healthcare 
needs are numerous, and the risk of repeated 
hospitalization is very high. Greater collabo-
ration among healthcare professionals in the 
hospital and the community during this deli-
cate transition is crucial. Pulmonary rehabil-
itation can facilitate the integration of care by 
performing a comprehensive assessment of 
the patient at the time of hospital discharge, 
developing an individualized plan of care, 
and providing the framework for sharing this 
plan with the patient, family and all pertinent 
health care providers.36,37,38 

looking foRwaRd

Pulmonary rehabilitation is an important 
component of the integrated care of the COPD 
patient. The essence of integrated care is to 
provide the right therapy to the right patient 
at the right time. This includes seamless 
care across settings (hospital, rehabilitation, 
community) and disciplines (primary care, 
subspecialty, home services).39 Because pul-
monary rehabilitation is an integrated, inter-
disciplinary intervention in the manage-
ment of COPD, it can be a model for optimal 
management of this chronic disease. While 
its components are most commonly pack-
aged in a program, they can and should be 
integrated into the lifelong management of 
patients with COPD. 

COPD remains a disease where morbidity 
and mortality exact a high toll, but therapeu-
tic options can improve patient-centered out-
comes and optimize the use of scarce health-
care dollars. n
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BROVANA® (arformoterol tartrate) Inhalation Solution 15 mcg*/2 mL
*potency expressed as arformoterol 
FOR ORAL INHALATION ONLY
BRIEF SUMMARY

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 obstructive pulmo nary disease (COPD), including chronic bronchitis and emphy-
sema. BROVANA is for use by nebulization only.

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.
All LABA, including BROVANA, are contraindicated in patients with asthma without use of a
long-term asthma control medication. (see WARNINGS).

WARNINGS
• ASTHMA RELATED DEATH

Long-acting beta2-adrenergic agonists may increase the risk of asthma-related death.
The safety and efficacy of BROVANA in patients with asthma have not been established.
All LABA, including BROVANA, are contraindicated in patients with asthma without use
of a long-term asthma control medication (see CONTRAINDICATIONS).
– A 28-week, placebo-controlled US study comparing the safety of salmeterol with

placebo, each added to usual asthma therapy, showed an increase in asthma-related
deaths in patients receiving salmeterol (13/13, 176 in patients treated with salmeterol
vs. 3/13, 179 in patients treated with placebo; RR 4.37, 95% CI 1.25, 15.34). The
increased risk of asthma-related death may represent a class effect of the long-acting
beta2-adrenergic agonists, including BROVANA. No study adequate to determine
whether the rate of asthma related death is increased in patients treated with BROVANA
has been conducted.

– Clinical studies with racemic formoterol (Foradil® Aerolizer™) suggested a higher inci-
dence of serious asthma exacerbations in patients who received racemic formoterol
than in those who received placebo. The sizes of these studies were not adequate to
precisely quantify the differences in serious asthma exacerbation rates between treat-
ment groups.

• The studies described above enrolled patients with asthma. 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 for bronchoconstriction in chronic obstructive pulmonary disease (COPD), and
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. The use of BROVANA in this setting is inappropriate.

• BROVANA should not be used in children as the safety and efficacy of BROVANA have not
been established in pediatric patients.

• 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.

• When beginning treatment with BROVANA, patients who have been taking inhaled, short-
acting beta2-agonists on a regular basis (e.g., four times a day) should be instructed to
discontinue the regular use of these drugs and use them only for symptomatic relief of
acute respiratory symptoms.

• See PRECAUTIONS and Information for Patients.

Paradoxical Bronchospasm
As with other inhaled beta2-agonists, BROVANA can produce paradoxical broncho spasm
that may be life-threatening. If paradoxical bronchospasm occurs, BROVANA should be dis-
continued immediately and alternative therapy instituted.

Deterioration of Disease
COPD may deteriorate acutely over a period of hours or chronically over several days or
longer. If BROVANA no longer controls the symptoms of broncho constriction, or the patient’s
inhaled, short-acting beta2-agonist becomes less effective or the patient needs more inhala-
tion of short-acting beta2-agonist than usual, these may be markers of deterioration of dis-
ease. In this setting, a re-evaluation of the patient and the COPD treatment regimen should
be undertaken at once. Increasing the daily dosage of BROVANA beyond the recommended
15 mcg twice daily dose is not appropriate in this situation.

Cardiovascular Effects
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
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 insuffi-
ciency, cardiac arrhythmias, and hypertension (see PRECAUTIONS, General).

Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of BROVANA as demon -
strated by cases of anaphylactic reaction, urticaria, angioedema, rash and bronchospasm.

Do Not Exceed Recommended Dose
Fatalities have been reported in association with excessive use of inhaled sympathomimetic
drugs. As with other inhaled beta2-adrenergic drugs, BROVANA should not be used more
often, at higher doses than recommended, or with other long-acting beta-agonists.

PRECAUTIONS
General
BROVANA (arformoterol tartrate) Inhalation Solution should not be used to treat acute
symptoms of COPD. BROVANA has not been studied in the relief of acute symptoms and
extra doses should not be used for that purpose. When prescribing BROVANA, the physician
should also provide the patient with an inhaled, short-acting beta2-agonist for treatment of
COPD symptoms that occur acutely, despite regular twice-daily (morning and evening) use
of BROVANA. Patients should also be cautioned that increasing inhaled beta2-agonist use is
a signal of deteriorating disease for which prompt medical attention is indicated (see Infor-
mation for Patients).
BROVANA, like other sympathomimetic amines, should be used with caution in patients with
cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias, and hyper-
tension; in patients with convulsive disorders or thyrotoxicosis; and in patients who are
unusually responsive to sympathomimetic amines. Clinically significant changes in systolic
and/or diastolic blood pressure, pulse rate and electrocardiograms have been seen infre-
quently in individual patients in controlled clinical studies with arformoterol tartrate. Doses
of the related beta2-agonist albuterol, when administered intravenously, have been reported
to aggravate preexisting diabetes mellitus and ketoacidosis. 
Beta-agonist medications may produce significant hypokalemia in some patients, possibly
though intracellular shunting, which has the potential to produce adverse cardiovascular
effects. The decrease in serum potassium is usually transient, not requiring supplementation. 
Clinically significant changes in blood glucose and/or serum potassium were infrequent dur-
ing clinical studies with long-term administration of BROVANA at the recommended dose.

Information for Patients
Patients should be instructed to read the accompanying Medication Guide with each new
prescription and refill. Patients should be given the following information:
1. Patients should be informed that long-acting beta2-adrenergic agonists, such as

BROVANA, increase the risk of asthma-related death. All LABA, including BROVANA, are
contraindicated in patients with asthma without use of a long-term asthma control med-
ication (see CONTRAINDICATIONS).

2. BROVANA is not indicated to relieve acute respiratory symptoms and extra doses should
not be used for that purpose. Acute symptoms should be treated with an inhaled, short-
acting, beta2-agonist (the health-care provider should prescribe the patient with such
medication and instruct the patient in how it should be used). Patients should be
instructed to seek medical attention if their symptoms worsen, if BROVANA treatment
becomes less effective, or if they need more inhalations of a short-acting beta2-agonist
than usual. Patients should not inhale more than one dose at any one time. The daily
dosage of BROVANA should not exceed one ready-to-use vial (15 mcg) by inhalation
twice daily (30 mcg total daily dose).

3. Patients should be informed that treatment with beta2-agonists may lead to adverse
events which include palpitations, chest pain, rapid heart rate, tremor, or nervousness.

4. Patients should be instructed to use BROVANA by nebulizer only and not to inject or swal-
low this inhalation solution.

5. Patients should protect BROVANA ready-to-use vials from light and excessive heat. 
The protective foil pouches should be stored under refrigeration between 2ºC and 8ºC
(36º–46ºF). They should not be used after the expiration date stamped on the container.
After opening the pouch, unused ready-to-use vials should be returned to, and stored in,
the pouch. An opened ready-to-use vial should be used right away. Discard any ready-to-
use vial if the solution is not colorless.

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

7. Women should be advised to contact their physician if they become pregnant or if they
are nursing.

8. It is important that patients understand how to use BROVANA appropriately and how it
should be used in relation to other medications to treat COPD they are taking.

Drug Interactions
If additional adrenergic drugs are to be administered by any route, they should be used with
caution because the pharmacologically predictable sympathetic effects of BROVANA may be
potentiated.
When paroxetine, a potent inhibitor of CYP2D6, was co-administered with BROVANA at
steady-state, exposure to either drug was not altered. Dosage adjustments of BROVANA are
not necessary when the drug is given concomitantly with potent CYP2D6 inhibitors.
Concomitant treatment with methylxanthines (aminophylline, theophylline), steroids, or
diuretics may potentiate any hypokalemic effect of adrenergic agonists.
The ECG changes and/or hypokalemia that may result from the administration of non-
potassium sparing diuretics (such as loop or thiazide diuretics) can be acutely worsened 
by beta-agonists, especially when the recommended dose of the beta-agonist is exceeded.
Although the clinical significance of these effects is not known, caution is advised in the 
co-administration of beta-agonists with non-potassium sparing diuretics.
BROVANA, as with other beta2-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 the action of adrenergic agonists on the cardio-
vascular system may be potentiated by these agents. Drugs that are known to prolong the
QTc interval have an increased risk of ventricular arrhythmias. The concurrent use of intra-
venously or orally administered methylxanthines (e.g., aminophylline, theophylline) by
patients receiving BROVANA has not been completely evaluated. In two combined 12-week
placebo controlled trials that included BROVANA doses of 15 mcg twice daily, 25 mcg twice
daily, and 50 mcg once daily, 54 of 873 BROVANA-treated subjects received concomitant
theophylline at study entry. In a 12-month controlled trial that included a 50 mcg once daily
BROVANA dose, 30 of the 528 BROVANA-treated subjects received concomitant theophylline
at study entry. In these trials, heart rate and systolic blood pressure were approximately 
2-3 bpm and 6-8 mm Hg higher, respectively, in subjects on concomitant theophylline com-
pared with the overall population.

WARNING: ASTHMA RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA) increase the risk of asthma-related
death. Data from a large placebo-controlled US 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 is considered a class effect of LABA, including
arformoterol, the active ingredient in BROVANA (see WARNINGS). The safety and effi-
cacy of BROVANA in patients with asthma have not been established. All LABA, includ-
ing BROVANA, are contraindicated in patients with asthma without use of a long-term
asthma control medication (see CONTRAINDICATIONS).

Beta-adrenergic receptor antagonists (beta-blockers) and BROVANA may interfere with the
effect of each other when administered concurrently. Beta-blockers not only block the thera-
peutic effects of beta-agonists, but may produce severe bronchospasm in COPD patients.
Therefore, patients with COPD should not normally be treated with beta-blockers. However,
under certain circumstances, e.g., as prophylaxis after myocardial infarction, there may be
no acceptable alternatives to the use of beta-blockers in patients with COPD. In this setting,
cardioselective beta-blockers could be considered, although they should be administered
with caution.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies were conducted in mice using oral administration and rats using inhala-
tion administration to evaluate the carcinogenic potential of arformoterol. 
In a 24-month carcinogenicity study in CD-1 mice, arformoterol caused a dose-related
increase in the incidence of uterine and cervical endometrial stromal polyps and stromal cell
sarcoma in female mice at oral doses of 1 mg/kg and above (AUC exposure approximately
70 times adult exposure at the maximum recommended daily inhalation dose).
In a 24-month carcinogenicity study in Sprague-Dawley rats, arformoterol caused a statisti-
cally significant increase in the incidence of thyroid gland c-cell adenoma and carcinoma in
female rats at an inhalation dose of 200 mcg/kg (AUC exposure approximately 130 times
adult exposure at the maximum recommended daily inhalation dose). There were no tumor
findings with an inhalation dose of 40 mcg/kg (AUC exposure approximately 55 times adult
exposure at the maximum recommended daily inhalation dose).
Arformoterol was not mutagenic or clastogenic in the following tests: mutagenicity tests in
bacteria, chromosome aberration analyses in mammalian cells, and micronucleus test in
mice.
Arformoterol had no effects on fertility and reproductive performance in rats at oral doses
up to 10 mg/kg (approximately 2700 times the maximum recommended daily inhalation
dose in adults on a mg/m2 basis).

Pregnancy: Teratogenic Effects
Pregnancy Category C
Arformoterol has been shown to be teratogenic in rats based upon findings of omphalocele
(umbilical hernia), a malformation, at oral doses of 1 mg/kg and above (AUC exposure
approximately 370 times adult exposure at the maximum recommended daily inhalation
dose). Increased pup loss at birth and during lactation and decreased pup weights were
observed in rats at oral doses of 5 mg/kg and above (AUC exposure approximately 1100
times adult exposure at the maximum recommended daily inhalation dose). Delays in devel-
opment were evident with an oral dose of 10 mg/kg (AUC exposure approximately 2400
times adult exposure at the maximum recommended daily inhalation dose).
Arformoterol has been shown to be teratogenic in rabbits based upon findings of malposi-
tioned right kidney, a malformation, at oral doses of 20 mg/kg and above (AUC exposure
approximately 8400 times adult exposure at the maximum recommended daily inhalation
dose). Malformations including brachydactyly, bulbous aorta, and liver cysts were observed
at doses of 40 mg/kg and above (approximately 22,000 times the maximum recommended
daily inhalation dose in adults on a mg/m2 basis). 
There are no adequate and well-controlled studies in pregnant women. BROVANA should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Use in Labor and Delivery
There are no human studies that have investigated the effects of BROVANA on preterm labor
or labor at term. Because beta-agonists may potentially interfere with uterine contractility,
BROVANA should be used during labor and delivery only if the potential benefit justifies the
potential risk.

Nursing Mothers
In reproductive studies in rats, arformoterol was excreted in the milk. It is not known whether
arformoterol is excreted in human milk. Because many drugs are excreted in human milk,
caution should be exercised when BROVANA is administered to a nursing woman.

Pediatric
BROVANA is approved for use in the long term maintenance treatment of bronchoconstric-
tion associated with chronic obstructive pulmonary disease, including chronic bronchitis
and emphysema. This disease does not occur in children. The safety and effectiveness of
BROVANA in pediatric patients have not been established.

Geriatric
Of the 873 patients who received BROVANA in two placebo-controlled clinical studies in
adults with COPD, 391 (45%) were 65 years of age or older while 96 (11%) were 75 years
of age or older. No overall differences in safety or effectiveness were observed between
these subjects and younger subjects. Among subjects age 65 years and older, 129 (33%)
received BROVANA at the recommended dose of 15 mcg twice daily, while the remainder
received higher doses. ECG alerts for ventricular ectopy in patients 65 to ≤75 years of age
were comparable among patients receiving 15 mcg twice daily, 25 mcg twice daily, and
placebo (3.9%, 5.2%, and 7.1%, respectively).
A higher frequency (12.4%) was observed when BROVANA was dosed at 50 mcg once daily.
The clinical significance of this finding is not known. Other reported clinical experience has
not identified differences in responses between the elderly and younger patients, but greater
sensitivity of some older individuals cannot be ruled out.

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 evalu-
ated. 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

BROVANA 15 mcg Placebo
twice daily

n (%) n (%)
Total Patients 288 (100) 293 (100)
Pain 23 (8) 16 (5)
Chest Pain 16 (6) 13 (4)
Back Pain 16 (6) 6 (2)
Diarrhea 16 (6) 13 (4)
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)

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

Adverse events occurring in patients treated with BROVANA 15 mcg twice daily with a fre-
quency 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, somno-
lence, 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.
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 cardiovascu-
lar 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, ner -
vousness, 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 occur-
rence or exaggeration of any of the signs and symptoms listed under ADVERSE REACTIONS,
e.g., angina, hypertension or hypo tension, tachycardia, with rates up to 200 bpm, arrhyth-
mias, nervousness, headache, tremor, dry mouth, palpitation, muscle cramps, nausea, dizzi-
ness, fatigue, malaise, hypokalemia, hyperglycemia, metabolic acidosis and insomnia. As
with all inhaled sympathomimetic medications, cardiac arrest and even death may be asso-
ciated 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 over-
dosage 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 inhala-
tion 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 recom-
mended daily inhalation dose in adults on a mg/m2 basis).

Manufactured for: 
Sunovion Pharmaceuticals Inc. Marlborough, MA 01752 USA
For customer service, call 1-888-394-7377
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BROVANA® (arformoterol tartrate) Inhalation Solution 15 mcg*/2 mL
*potency expressed as arformoterol 
FOR ORAL INHALATION ONLY
BRIEF SUMMARY

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 obstructive pulmo nary disease (COPD), including chronic bronchitis and emphy-
sema. BROVANA is for use by nebulization only.

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.
All LABA, including BROVANA, are contraindicated in patients with asthma without use of a
long-term asthma control medication. (see WARNINGS).

WARNINGS
• ASTHMA RELATED DEATH

Long-acting beta2-adrenergic agonists may increase the risk of asthma-related death.
The safety and efficacy of BROVANA in patients with asthma have not been established.
All LABA, including BROVANA, are contraindicated in patients with asthma without use
of a long-term asthma control medication (see CONTRAINDICATIONS).
– A 28-week, placebo-controlled US study comparing the safety of salmeterol with

placebo, each added to usual asthma therapy, showed an increase in asthma-related
deaths in patients receiving salmeterol (13/13, 176 in patients treated with salmeterol
vs. 3/13, 179 in patients treated with placebo; RR 4.37, 95% CI 1.25, 15.34). The
increased risk of asthma-related death may represent a class effect of the long-acting
beta2-adrenergic agonists, including BROVANA. No study adequate to determine
whether the rate of asthma related death is increased in patients treated with BROVANA
has been conducted.

– Clinical studies with racemic formoterol (Foradil® Aerolizer™) suggested a higher inci-
dence of serious asthma exacerbations in patients who received racemic formoterol
than in those who received placebo. The sizes of these studies were not adequate to
precisely quantify the differences in serious asthma exacerbation rates between treat-
ment groups.

• The studies described above enrolled patients with asthma. 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 for bronchoconstriction in chronic obstructive pulmonary disease (COPD), and
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. The use of BROVANA in this setting is inappropriate.

• BROVANA should not be used in children as the safety and efficacy of BROVANA have not
been established in pediatric patients.

• 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.

• When beginning treatment with BROVANA, patients who have been taking inhaled, short-
acting beta2-agonists on a regular basis (e.g., four times a day) should be instructed to
discontinue the regular use of these drugs and use them only for symptomatic relief of
acute respiratory symptoms.

• See PRECAUTIONS and Information for Patients.

Paradoxical Bronchospasm
As with other inhaled beta2-agonists, BROVANA can produce paradoxical broncho spasm
that may be life-threatening. If paradoxical bronchospasm occurs, BROVANA should be dis-
continued immediately and alternative therapy instituted.

Deterioration of Disease
COPD may deteriorate acutely over a period of hours or chronically over several days or
longer. If BROVANA no longer controls the symptoms of broncho constriction, or the patient’s
inhaled, short-acting beta2-agonist becomes less effective or the patient needs more inhala-
tion of short-acting beta2-agonist than usual, these may be markers of deterioration of dis-
ease. In this setting, a re-evaluation of the patient and the COPD treatment regimen should
be undertaken at once. Increasing the daily dosage of BROVANA beyond the recommended
15 mcg twice daily dose is not appropriate in this situation.

Cardiovascular Effects
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
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 insuffi-
ciency, cardiac arrhythmias, and hypertension (see PRECAUTIONS, General).

Immediate Hypersensitivity Reactions
Immediate hypersensitivity reactions may occur after administration of BROVANA as demon -
strated by cases of anaphylactic reaction, urticaria, angioedema, rash and bronchospasm.

Do Not Exceed Recommended Dose
Fatalities have been reported in association with excessive use of inhaled sympathomimetic
drugs. As with other inhaled beta2-adrenergic drugs, BROVANA should not be used more
often, at higher doses than recommended, or with other long-acting beta-agonists.

PRECAUTIONS
General
BROVANA (arformoterol tartrate) Inhalation Solution should not be used to treat acute
symptoms of COPD. BROVANA has not been studied in the relief of acute symptoms and
extra doses should not be used for that purpose. When prescribing BROVANA, the physician
should also provide the patient with an inhaled, short-acting beta2-agonist for treatment of
COPD symptoms that occur acutely, despite regular twice-daily (morning and evening) use
of BROVANA. Patients should also be cautioned that increasing inhaled beta2-agonist use is
a signal of deteriorating disease for which prompt medical attention is indicated (see Infor-
mation for Patients).
BROVANA, like other sympathomimetic amines, should be used with caution in patients with
cardiovascular disorders, especially coronary insufficiency, cardiac arrhythmias, and hyper-
tension; in patients with convulsive disorders or thyrotoxicosis; and in patients who are
unusually responsive to sympathomimetic amines. Clinically significant changes in systolic
and/or diastolic blood pressure, pulse rate and electrocardiograms have been seen infre-
quently in individual patients in controlled clinical studies with arformoterol tartrate. Doses
of the related beta2-agonist albuterol, when administered intravenously, have been reported
to aggravate preexisting diabetes mellitus and ketoacidosis. 
Beta-agonist medications may produce significant hypokalemia in some patients, possibly
though intracellular shunting, which has the potential to produce adverse cardiovascular
effects. The decrease in serum potassium is usually transient, not requiring supplementation. 
Clinically significant changes in blood glucose and/or serum potassium were infrequent dur-
ing clinical studies with long-term administration of BROVANA at the recommended dose.

Information for Patients
Patients should be instructed to read the accompanying Medication Guide with each new
prescription and refill. Patients should be given the following information:
1. Patients should be informed that long-acting beta2-adrenergic agonists, such as

BROVANA, increase the risk of asthma-related death. All LABA, including BROVANA, are
contraindicated in patients with asthma without use of a long-term asthma control med-
ication (see CONTRAINDICATIONS).

2. BROVANA is not indicated to relieve acute respiratory symptoms and extra doses should
not be used for that purpose. Acute symptoms should be treated with an inhaled, short-
acting, beta2-agonist (the health-care provider should prescribe the patient with such
medication and instruct the patient in how it should be used). Patients should be
instructed to seek medical attention if their symptoms worsen, if BROVANA treatment
becomes less effective, or if they need more inhalations of a short-acting beta2-agonist
than usual. Patients should not inhale more than one dose at any one time. The daily
dosage of BROVANA should not exceed one ready-to-use vial (15 mcg) by inhalation
twice daily (30 mcg total daily dose).

3. Patients should be informed that treatment with beta2-agonists may lead to adverse
events which include palpitations, chest pain, rapid heart rate, tremor, or nervousness.

4. Patients should be instructed to use BROVANA by nebulizer only and not to inject or swal-
low this inhalation solution.

5. Patients should protect BROVANA ready-to-use vials from light and excessive heat. 
The protective foil pouches should be stored under refrigeration between 2ºC and 8ºC
(36º–46ºF). They should not be used after the expiration date stamped on the container.
After opening the pouch, unused ready-to-use vials should be returned to, and stored in,
the pouch. An opened ready-to-use vial should be used right away. Discard any ready-to-
use vial if the solution is not colorless.

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

7. Women should be advised to contact their physician if they become pregnant or if they
are nursing.

8. It is important that patients understand how to use BROVANA appropriately and how it
should be used in relation to other medications to treat COPD they are taking.

Drug Interactions
If additional adrenergic drugs are to be administered by any route, they should be used with
caution because the pharmacologically predictable sympathetic effects of BROVANA may be
potentiated.
When paroxetine, a potent inhibitor of CYP2D6, was co-administered with BROVANA at
steady-state, exposure to either drug was not altered. Dosage adjustments of BROVANA are
not necessary when the drug is given concomitantly with potent CYP2D6 inhibitors.
Concomitant treatment with methylxanthines (aminophylline, theophylline), steroids, or
diuretics may potentiate any hypokalemic effect of adrenergic agonists.
The ECG changes and/or hypokalemia that may result from the administration of non-
potassium sparing diuretics (such as loop or thiazide diuretics) can be acutely worsened 
by beta-agonists, especially when the recommended dose of the beta-agonist is exceeded.
Although the clinical significance of these effects is not known, caution is advised in the 
co-administration of beta-agonists with non-potassium sparing diuretics.
BROVANA, as with other beta2-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 the action of adrenergic agonists on the cardio-
vascular system may be potentiated by these agents. Drugs that are known to prolong the
QTc interval have an increased risk of ventricular arrhythmias. The concurrent use of intra-
venously or orally administered methylxanthines (e.g., aminophylline, theophylline) by
patients receiving BROVANA has not been completely evaluated. In two combined 12-week
placebo controlled trials that included BROVANA doses of 15 mcg twice daily, 25 mcg twice
daily, and 50 mcg once daily, 54 of 873 BROVANA-treated subjects received concomitant
theophylline at study entry. In a 12-month controlled trial that included a 50 mcg once daily
BROVANA dose, 30 of the 528 BROVANA-treated subjects received concomitant theophylline
at study entry. In these trials, heart rate and systolic blood pressure were approximately 
2-3 bpm and 6-8 mm Hg higher, respectively, in subjects on concomitant theophylline com-
pared with the overall population.

WARNING: ASTHMA RELATED DEATH
Long-acting beta2-adrenergic agonists (LABA) increase the risk of asthma-related
death. Data from a large placebo-controlled US 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 is considered a class effect of LABA, including
arformoterol, the active ingredient in BROVANA (see WARNINGS). The safety and effi-
cacy of BROVANA in patients with asthma have not been established. All LABA, includ-
ing BROVANA, are contraindicated in patients with asthma without use of a long-term
asthma control medication (see CONTRAINDICATIONS).

Beta-adrenergic receptor antagonists (beta-blockers) and BROVANA may interfere with the
effect of each other when administered concurrently. Beta-blockers not only block the thera-
peutic effects of beta-agonists, but may produce severe bronchospasm in COPD patients.
Therefore, patients with COPD should not normally be treated with beta-blockers. However,
under certain circumstances, e.g., as prophylaxis after myocardial infarction, there may be
no acceptable alternatives to the use of beta-blockers in patients with COPD. In this setting,
cardioselective beta-blockers could be considered, although they should be administered
with caution.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies were conducted in mice using oral administration and rats using inhala-
tion administration to evaluate the carcinogenic potential of arformoterol. 
In a 24-month carcinogenicity study in CD-1 mice, arformoterol caused a dose-related
increase in the incidence of uterine and cervical endometrial stromal polyps and stromal cell
sarcoma in female mice at oral doses of 1 mg/kg and above (AUC exposure approximately
70 times adult exposure at the maximum recommended daily inhalation dose).
In a 24-month carcinogenicity study in Sprague-Dawley rats, arformoterol caused a statisti-
cally significant increase in the incidence of thyroid gland c-cell adenoma and carcinoma in
female rats at an inhalation dose of 200 mcg/kg (AUC exposure approximately 130 times
adult exposure at the maximum recommended daily inhalation dose). There were no tumor
findings with an inhalation dose of 40 mcg/kg (AUC exposure approximately 55 times adult
exposure at the maximum recommended daily inhalation dose).
Arformoterol was not mutagenic or clastogenic in the following tests: mutagenicity tests in
bacteria, chromosome aberration analyses in mammalian cells, and micronucleus test in
mice.
Arformoterol had no effects on fertility and reproductive performance in rats at oral doses
up to 10 mg/kg (approximately 2700 times the maximum recommended daily inhalation
dose in adults on a mg/m2 basis).

Pregnancy: Teratogenic Effects
Pregnancy Category C
Arformoterol has been shown to be teratogenic in rats based upon findings of omphalocele
(umbilical hernia), a malformation, at oral doses of 1 mg/kg and above (AUC exposure
approximately 370 times adult exposure at the maximum recommended daily inhalation
dose). Increased pup loss at birth and during lactation and decreased pup weights were
observed in rats at oral doses of 5 mg/kg and above (AUC exposure approximately 1100
times adult exposure at the maximum recommended daily inhalation dose). Delays in devel-
opment were evident with an oral dose of 10 mg/kg (AUC exposure approximately 2400
times adult exposure at the maximum recommended daily inhalation dose).
Arformoterol has been shown to be teratogenic in rabbits based upon findings of malposi-
tioned right kidney, a malformation, at oral doses of 20 mg/kg and above (AUC exposure
approximately 8400 times adult exposure at the maximum recommended daily inhalation
dose). Malformations including brachydactyly, bulbous aorta, and liver cysts were observed
at doses of 40 mg/kg and above (approximately 22,000 times the maximum recommended
daily inhalation dose in adults on a mg/m2 basis). 
There are no adequate and well-controlled studies in pregnant women. BROVANA should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Use in Labor and Delivery
There are no human studies that have investigated the effects of BROVANA on preterm labor
or labor at term. Because beta-agonists may potentially interfere with uterine contractility,
BROVANA should be used during labor and delivery only if the potential benefit justifies the
potential risk.

Nursing Mothers
In reproductive studies in rats, arformoterol was excreted in the milk. It is not known whether
arformoterol is excreted in human milk. Because many drugs are excreted in human milk,
caution should be exercised when BROVANA is administered to a nursing woman.

Pediatric
BROVANA is approved for use in the long term maintenance treatment of bronchoconstric-
tion associated with chronic obstructive pulmonary disease, including chronic bronchitis
and emphysema. This disease does not occur in children. The safety and effectiveness of
BROVANA in pediatric patients have not been established.

Geriatric
Of the 873 patients who received BROVANA in two placebo-controlled clinical studies in
adults with COPD, 391 (45%) were 65 years of age or older while 96 (11%) were 75 years
of age or older. No overall differences in safety or effectiveness were observed between
these subjects and younger subjects. Among subjects age 65 years and older, 129 (33%)
received BROVANA at the recommended dose of 15 mcg twice daily, while the remainder
received higher doses. ECG alerts for ventricular ectopy in patients 65 to ≤75 years of age
were comparable among patients receiving 15 mcg twice daily, 25 mcg twice daily, and
placebo (3.9%, 5.2%, and 7.1%, respectively).
A higher frequency (12.4%) was observed when BROVANA was dosed at 50 mcg once daily.
The clinical significance of this finding is not known. Other reported clinical experience has
not identified differences in responses between the elderly and younger patients, but greater
sensitivity of some older individuals cannot be ruled out.

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 evalu-
ated. 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

BROVANA 15 mcg Placebo
twice daily

n (%) n (%)
Total Patients 288 (100) 293 (100)
Pain 23 (8) 16 (5)
Chest Pain 16 (6) 13 (4)
Back Pain 16 (6) 6 (2)
Diarrhea 16 (6) 13 (4)
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)

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

Adverse events occurring in patients treated with BROVANA 15 mcg twice daily with a fre-
quency 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, somno-
lence, 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.
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 cardiovascu-
lar 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, ner -
vousness, 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 occur-
rence or exaggeration of any of the signs and symptoms listed under ADVERSE REACTIONS,
e.g., angina, hypertension or hypo tension, tachycardia, with rates up to 200 bpm, arrhyth-
mias, nervousness, headache, tremor, dry mouth, palpitation, muscle cramps, nausea, dizzi-
ness, fatigue, malaise, hypokalemia, hyperglycemia, metabolic acidosis and insomnia. As
with all inhaled sympathomimetic medications, cardiac arrest and even death may be asso-
ciated 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 over-
dosage 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 inhala-
tion 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 recom-
mended daily inhalation dose in adults on a mg/m2 basis).

Manufactured for: 
Sunovion Pharmaceuticals Inc. Marlborough, MA 01752 USA
For customer service, call 1-888-394-7377
BROV038-12    05/2012
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For twice-daily maintenance treatment of COPD

INDICATION 
BROVANA 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.

ImpOrTANT SAfeTy INfOrmATION

Please see the Brief Summary of Prescribing Information on the following pages for additional Important Safety Information.
Please visit www.brovana.com for full Prescribing Information.

references: 1. Baumgartner RA, Hanania NA, Calhoun WJ, Sahn SA, Sciarappa K, Hanrahan JP. Nebulized arformoterol 
in patients with COPD: a 12-week, multicenter, randomized, double-blind, double-dummy, placebo- and active-controlled trial. 
Clin Ther. 2007;29(2):261-278. 2. BROVANA [prescribing information]. Marlborough, MA: Sunovion Pharmaceuticals Inc; 2012. 

BROVANA is a registered trademark of Sunovion Pharmaceuticals Inc.      
©2012 Sunovion Pharmaceuticals Inc.      All rights reserved.      6/12      BRO192-11

Long-acting beta2-adrenergic agonists (LABA) increase the risk of asthma-related death. Data from a large placebo-controlled US 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 
is considered a class effect of LABA, including arformoterol, the active ingredient in BrOVANA (see WArNINGS). The safety and efficacy of BrOVANA in patients with asthma have not been 
established. All LABA, including BrOVANA, are contraindicated in patients with asthma without use of a long-term asthma control medication (see CONTrAINDICATIONS).

WArNING: ASTHmA-reLATeD DeATH

With the right fit, they may get back into daily living

*No guarantee of coverage. 

The BROVANA® (arformoterol tartrate) basics
 Nebulized long-acting beta2-agonist

         BROVANA (arformoterol tartrate) should not be used with other  
             medications containing long-acting beta

2
-agonists.

                 12-hour bronchodilation, few daily troughs1

                                      While some tolerance to the bronchodilator effect was observed  
                            after 6 weeks of dosing (at the end of the dosing interval), it was  
                               not accompanied by other clinical manifestations of tolerance.1,2

                           Requires low peak inspiratory flow rate
                               As with other inhaled beta

2
-agonists, BROVANA can  

                                               produce paradoxical bronchospasm that may  
                                                       be life-threatening.

                                                        Minimal coordination  
                                                            or dexterity required

                                                              Covered under  
Medicare Part B*

                                                              To learn more, please visit 
                                                     us at www.brovana.com

Not an actual patient.
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