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This supplement to Federal Practitioner on chronic obstructive pulmonary disease (COPD), sponsored by a grant 
from Boehringer Ingelheim Pharmaceuticals, Inc. and Pfizer Inc, was developed with the aim of helping primary 
care providers in federal practice (chiefly, within the health care systems of the VA and DoD) make sense of and 
apply evidence-based recommendations for diagnosing and managing COPD. It is our hope that, after reading 

this supplement, you will be able to:

•	 Identify patients at risk for COPD and recognize the disease in its early stages.
•	 Confirm a suspected COPD diagnosis and assess disease severity using spirometry and other appropriate measures.
•	 Effectively apply the “step-up” approach to risk modification and pharmacologic treatment of stable COPD.
•	 	Discuss the multisystem approach to COPD management, including the proper use of oxygen supplementation, 

pulmonary rehabilitation, lung volume reduction, and lung transplantation. 
•	 Describe measures used to reduce the frequency and severity of acute COPD exacerbations.
•	 	Identify conditions that are associated or commonly coexist with COPD and discuss key points of their manage-

ment in the setting of COPD.

The opinions expressed herein are those of the authors and do not necessarily reflect those of Federal Practitioner, 
Quadrant HealthCom Inc., the U.S. government, or any of its agencies. The content of this supplement has undergone 
a medical-legal review process by the sponsor in order to ensure compliance with professional requirements. Some of 
the drugs or classes of drugs discussed in this supplement may not be listed on the VA national formulary or the DoD 
basic core formulary or addressed in VHA or DoD treatment guidelines. Please review complete prescribing informa-
tion for specific drugs or drug combinations—including indications, contraindications, warnings, and adverse effects—
before administering pharmacologic therapy to patients.
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Chronic obstructive pulmo-
nary disease (COPD) results 
in obstruction to a person’s 
airflow. It is a preventable 

and treatable condition, with partial, 
though not full, reversibility of the 
airflow obstruction possible.1–3 The 
disease is a common cause of mor-
bidity and mortality worldwide. In 
the United States, COPD currently is 
the fourth leading cause of mortality.1 

Whereas mortality from heart dis-
ease has fallen sharply in recent years, 
age-adjusted mortality from COPD 
rose almost 100% between 1970 and 
2002.1 In addition, COPD mortality 
is increasing among women—who 
died in equal numbers to men in 
2000.1 And the COPD mortality rate 
is projected to continue to increase in 
the foreseeable future.2

COPD is of particular concern in 
the VA health care system because 
rates of cigarette smoking, the major 
cause of COPD, are higher in veter-
ans than in the general population. 
After adjusting for age and sex, the 
smoking prevalence is 33% among 
VA patients, compared with 23% 
in the general population.4 In ad-
dition, according to a recent study 
conducted among VA patients, the 
independent risk factors for death 
and rehospitalization in patients dis-
charged after a severe COPD exac-
erbation include age, male gender, 

prior hospitalizations, and certain 
comorbid conditions—factors that 
characterize the majority of veteran 
patients.5 The risk of death in such 
COPD patients was 21% at one year 
and 55% at five years.5 

DiffiCulties with Diagnosis 
The diagnosis of COPD is some-
times difficult to establish because 
other obstructive lung diseases, such 
as asthma, share the disease’s hall-
mark airflow obstruction. COPD and 
asthma have differing etiologies and 
pathophysiologies, however, which 
means the common conditions may 
coexist in one individual. Further-
more, while COPD and asthma share 
many treatment options, the approach 
to treating the two conditions differs, 
with the emphasis on bronchodilators 
in COPD treatment and anti-inflam-
matory agents in asthma.1,3,6–9 

COPD often is not recognized 
until the patient’s airway and lungs 
have been damaged substantially, 
most likely due to the slow progres-
sion of the disease. It tends to “sneak 
up” on patients until airway ob-
struction reaches a critical point and 
COPD-related symptoms are evident. 

In differentiating between COPD 
and asthma, diagnostic confusion 
may result from relying too heavily 
on how much pulmonary function 
improves—indicated by improved 
forced expiratory volume in one sec-
ond (FEV

1
)—after a bronchodilator 

is used a single time in the labora-
tory. Yet guidelines of the Global Ini-
tiative for Obstructive Lung Disease 
(GOLD) state clearly that the degree 
of reversibility of airflow limitation 
should not be the basis for diagnosing 

COPD, differentiating COPD from 
asthma, or predicting the response 
to long-term treatment with bron-
chodilators or glucocorticosteroids.1 
Rather, the diagnoses of asthma and 
COPD are both based predominantly 
on clinical history. For a COPD di-
agnosis, pulmonary function testing 
provides the required confirmation of 
obstruction. 

reCent management  
guiDelines 
Including the most current GOLD 
guidelines, five major guidelines 
on the management of COPD have 
been issued or updated recently by 
prominent professional organizations 
(Table).1,3,6–8 Of these five guidelines, 
all but the American College of Phy-
sicians (ACP) guidelines grade and 
use information and evidence from 
a variety of sources, including ran-
domized, controlled trials; cohort 
studies; case control studies; rec-
ommendations from public policy 
organizations, such as the Advi-
sory Committee on Immunization 
Practices of the Centers for Disease 
Control and Prevention; and, when 
necessary, consensus. For the most 
part, these four guidelines are simi-
lar except that the GOLD guidelines 
emphasize pulmonary function stag-
ing and the other three guidelines 
emphasize clinical staging with such 
symptoms as dyspnea. 

The ACP guidelines differ from the 
other four guidelines in being based 
almost solely on randomized, con-
trolled trials of intervention studies 
of pharmaceutical agents and proce-
dures, such as pulmonary rehabilita-
tion. In addition, whereas the other 

the state of CoPD
Michael R. Littner, MD

With many organizations updating their COPD guidelines in recent years, it is impera-
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four guidelines emphasize immediate 
and short-term symptomatic benefit 
to individual patients, such as a reduc-
tion in dyspnea, the ACP guidelines 
focus on long-term benefit to groups 
of patients with COPD, such as im-
provement in health status and reduc-
tion in the number of exacerbations. 
The ACP guidelines recommend re-
serving long-acting bronchodilators 
and inhaled corticosteroids for pa-
tients with an FEV

1
 of less than 60% 

predicted to improve health status and 
reduce the number of exacerbations.8 

suPPlement overview
In the articles that follow, COPD 
experts guide the reader through a 
concise but comprehensive review of 
COPD diagnosis and management, 
including how to recognize the con-
dition in its early stages and identify 
patients at risk, manage stable disease 
with pharmacotherapy and with ad-
junctive and surgical therapies, man-
age common comorbid conditions, 
and prevent and treat acute exacerba-
tions. While this supplement refer-

ences current practice guidelines, it 
also emphasizes that veterans repre-
sent a unique group of patients who, 
while similar to the general popula-
tion in some ways, differ from it in 
being predominantly male and elderly 
and, generally, having more comor-
bidities. This review provides clini-
cians who serve this population with 
valuable information on the diagnosis 
and management of COPD. ●
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Table. Guidelines for the management of chronic obstructive pulmonary disease (COPD)1,3,6–8

Organization Guideline name Date published or updated

Global Initiative for Obstructive Global Strategy for the Diagnosis, 2007 
Lung Disease (GOLD)1 Management and Prevention of COPD

American Thoracic Society and  Standards for the Diagnosis and 2005 
European Respiratory Society  Management of Patients with COPD 
(ATS/ERS)3

VA/DoD Clinical Practice  Management of Chronic Obstructive 2007 
Guideline Working Group6 Pulmonary Disease

National Institute for Clinical  Clinical Guideline 12: Chronic Obstruc- 2004 
Excellence (NICE)7 tive Pulmonary Disease

American College of Physicians  Diagnosis and Management of Stable 2007 
(ACP)8 Chronic Obstructive Pulmonary Disease
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Chronic obstructive pulmonary 
disease (COPD) is associated 
with substantial morbidity 
and mortality worldwide.1,2 

It is responsible for about three mil
lion deaths annually or 5% of all 
global deaths, making it the fifth lead
ing cause of death worldwide. In the 
United States alone, an estimated 11.7 
million adults have been diagnosed 
with COPD, and nearly 125,000 pa
tients die of the disease each year.3,4 
Yet COPD is largely a preventable 
disease and responds well to treat
ment. Without intervention, however, 
COPD is usually progressive. 

Clinicians therefore need to rec
ognize individuals who are at risk for 
developing COPD or who have mild 
disease so management can be initi
ated before these patients experience 
substantial declines in lung function. 
This is not an easy task, however, be
cause symptoms of early COPD are 
nonspecific, and patients often ignore 
them for many years before seeking 
medical advice. As a result, practi
tioners must be aware of risk factors 
for COPD, be alert to possible signs 
and symptoms of disease in high risk 
individuals, and know how to con
firm their clinical suspicions. 

WHEN TO SUSPECT COPD 
COPD represents an inflammatory re
sponse of the lungs to noxious gases 

and particles. Early in the course of 
disease, both symptoms and physical 
findings tend to be nonspecific. 

Symptoms and medical history
Patients typically ignore early respi
ratory symptoms of COPD, such 
as cough, sputum production, and 
dyspnea, and seek medical atten
tion only when the disease has pro
gressed and dyspnea interferes with 
daily activities.5 The Global Initiative 
for Chronic Obstructive Lung Dis
ease (GOLD) therefore recommends 
that clinicians consider a diagnosis 
of COPD in any patient with such 
symptoms and a history of exposure 
to tobacco smoke or occupational 
dusts and chemicals, the chief etio
logic agents of COPD. GOLD, a joint 
initiative of the U.S. National Heart, 
Lung, and Blood Institute and the 
World Health Organization (WHO), 
was designed to increase awareness of 
COPD, improve prevention and man
agement of the disease by developing 
diagnostic criteria and management 
guidelines, and reduce COPDassoci
ated morbidity and mortality.

According to a survey of 573 indi
viduals with COPD, 58% of respon
dents had daily shortness of breath; 
53% coughed every day; and 49% had 
nighttime awakenings several times a 
week caused by coughing, wheezing, 
or shortness of breath.6 Many respon
dents reported breathlessness during 
daily activities: 72% when walking 
up one flight of stairs, 46% during 
light housework, 44% while washing 
or dressing, and 32% when talking. 
Overall, 34% of respondents reported 
that COPD prevented them from 
holding a job, and those who did 

work missed an average of 18.7 days 
a year for COPDrelated reasons.7 

In addition to eliciting a patient’s 
history of classic COPD symptoms, 
smoking history, and possible expo
sures to environmental pollutants, 
the VA/DoD COPD clinical practice 
guidelines identify the following 
other important elements of the ini
tial evaluation: (1) prior medical his
tory of asthma, allergies, or recurrent 
respiratory illness; (2) family history 
of COPD; (3) history of prior COPD 
exacerbations or hospitalizations; and 
(4) presence of comorbid conditions, 
especially coronary artery disease, 
congestive heart failure, and anxiety.8

Physical findings in COPD 
Findings of physical examination in 
a patient with early COPD may be 
nonspecific. As COPD progresses, 
the patient may exhibit tachypnea, 
tachycardia, or central cyanosis. 
Pursedlip breathing and use of ac
cessory respiration muscles are other 
signs of COPD. Examination of the 
chest may reveal hyperinflation, de
creased diaphragmatic excursion, 
hyperresonance, and distant breath 
sounds or wheezing. Destruction 
of alveoli can result in evidence of 
pulmonary hypertension, such 
as jugular venous distention, pe
ripheral edema, and a splitsecond 
heart sound. Pulse oximetry, which 
should be included in the vital sign 
component of a COPD evaluation, 
may demonstrate arterial oxygen  
desaturation. 

CONFIRMING THE DIAGNOSIS
Spirometry, which measures both 
forced expiratory volume in one sec

Early Recognition and Diagnosis
Amir Sharafkhaneh, MD, PhD, Charlie Lan, DO, Sheila GoodnightWhite, MD, and Nicola Hanania, MD

Individuals with COPD often do not seek medical help until they experience  
significant quality of life impairment. By identifying patients with mild COPD,  

clinicians can intervene to improve the course of this usually progressive disease. 
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ond (FEV
1
) and forced vital capac

ity (FVC), is used to confirm the 
COPD diagnosis. Postbronchodila
tor FEV

1
/FVC of less than 0.7 (70%) 

demonstrates the presence of some 
irreversible airflow limitation and a 
diagnosis of COPD—provided the pa
tient’s clinical history, symptoms, and 
risk factors point to a high probability 
of this diagnosis. In asthma, which 
sometimes is confused with COPD, 
airflow limitation often is completely 
reversible. 

Spirometric classification
Both the American Thoracic Soci
ety and GOLD have developed a 
simple classification of COPD based 
on FEV

1
 (Table).5,9 Although FEV

1
 

does not fully explain the complex 
clinical pathophysiology of COPD, 
it is a simple, reproducible spiromet
ric measurement that provides a rea
sonable marker for predicting COPD 
morbidity and mortality.10,11 The 
classification system helps clinicians 
communicate to patients the severity 
of their COPD, which fosters under
standing of the disease and reinforces 
the importance of smoking cessation 
and adherence to the overall manage
ment plan.

Other severity measures
Assessment of disease severity is 
important for determining disease 
prognosis, formulating a treatment 
regimen, and evaluating response to 
treatment. For example, in a patient 
with severe COPD, reduction of ex
acerbation frequency can be used as 
an endpoint for treatment response—
even though the patient may not per
ceive improvement in dyspnea with 
the intervention. In addition to spiro
metric classification, COPD severity 
is established by the patient’s level of 
symptoms, the degree to which symp
toms affect his or her daily life, and 
the presence of complications (such as 

respiratory failure, right heart failure, 
weight loss, and arterial hypoxemia).

The patient’s health status can be 
assessed using diseasespecific clinical 
measures, such as the Saint Georges’ 
Respiratory Questionnaire and the 
Chronic Respiratory Questionnaire. 
Degree of breathlessness can be 
evaluated with the modified Medi
cal Research Council scale. Exercise 
tolerance can be assessed through the 
sixminute walk test or incremental 
exercise testing in a laboratory. 

A group of investigators developed 
a relatively simple approach to de
termining disease severity that uses 
a multidimensional grading system 
to assess respiratory and systemic 
expressions of COPD. This index—
which gives a composite score for 
body mass index, airway obstruc
tion, dyspnea, and exercise capac
ity (BODE)—was found to be better 
than FEV

1
 measurement at predicting 

risk of death from any cause and from 
respiratory causes in patients with 
COPD.12

TREATING STABLE COPD
GOLD treatment recommendations 
for patients with stable COPD are 
characterized by a stepwise increase 
in therapy, depending on disease se
verity.5 For patients with stage I dis
ease, shortacting bronchodilators 
used on an asneeded basis are rec
ommended to control symptoms. 

For patients with stage II to IV dis
ease, the guidelines recommend add
ing scheduled maintenance therapy 
with one or more longacting bron
chodilators when symptoms are not 
adequately controlled, along with as
needed shortacting bronchodilators 
for rescue treatment. Also consider 
adding pulmonary rehabilitation—ex
ercise training, nutritional counseling, 
and patient education—in an effort to 
reduce symptoms, minimize activity 
limitations, and enhance quality of 
life. The guidelines recommend add
ing inhaled corticosteroids to main
tenance bronchodilator therapy for 
patients with stage III and stage IV 
disease who have had frequent exac
erbations. Finally, longterm oxygen 
therapy, designed to increase PaO

2
 

to 60 mm Hg or greater or arterial 
oxygen saturation to 90% or greater, 
should be added in patients with 
stage IV disease and evidence of hy
poxemia on room air.5,9 (These treat
ments are discussed in greater detail 
in the articles that follow.)

A FINAL WORD
Failure to recognize COPD early in 
the disease course may lead to poor 
symptom control and activity limita
tions. Such failure also results in utili
zation of health care resources and, in 
turn, to the high social and economic 
burden associated with this disease. 
None of the available pharmacologic  

Continued on page 11
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Table. Spirometric classification of severity  
of chronic obstructive pulmonary disease9

Stage Spirometry findings

I: Mild  FEV1
a/FVCb < 70%; FEV1 ≥ 80% predicted 

II: Moderate  FEV1/FVC < 70%; FEV1 ≥ 50% and < 80% predicted 

III: Severe  FEV1/FVC < 70%; FEV1 ≥ 30% and < 50% predicted 

IV: Very severe   FEV1/FVC < 70%; FEV1 < 30% predicted or < 50% 
predicted plus chronic respiratory failure

aFEV1 = forced expiratory volume in one second. bFVC = forced vital capacity.
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T he goals of therapy for pa-
tients with stable chronic ob-
structive pulmonary disease 
(COPD) are, according to the 

most recent version of the Global Ini-
tiative for Chronic Obstructive Lung 
Disease (GOLD) guidelines, to: re-
lieve symptoms, prevent disease pro-
gression, improve exercise tolerance, 
improve health status, prevent and 
treat complications, prevent and treat 
exacerbations, and reduce mortality. 
There is evidence that current phar-
macologic therapies, in combination 
with certain lifestyle modifications 
and prophylactic measures, can be 
used to promote each of these ends.1 

This article discusses strategies 
designed to help patients reduce the 
risk of COPD onset and progression. 
It reviews risk modification for pa-
tients at risk; describes the “step-up” 
approach to COPD therapy, which 
is advocated in the GOLD, VA/DoD, 
and American Thoracic Society/Euro-
pean Respiratory Society (ATS/ERS) 
guidelines1–3; outlines the pharmaco-
logic agents most commonly used to 
treat COPD; and highlights potential 
adverse effects and drug interactions 
for which clinicians should be on 
guard.

Risk ModificaTion
Nonpharmacologic measures to re-
duce the risk of COPD onset and pro-

gression include smoking cessation, 
prophylactic vaccinations against in-
fluenza and pneumococcal infection, 
pulmonary rehabilitation, attention 
to the comorbidities that are com-
mon in COPD, and appropriate life-
style and dietary measures. 

Cigarette smoking is responsible 
for about 75% to 80% of COPD.4,5 
For patients who still smoke, no 
therapy is as important as smok-
ing cessation in helping to prevent 
COPD onset and in reducing COPD 
progression and associated mortality. 
The VA offers structured, multidisci-
plinary smoking cessation programs 
at most, if not all, of its hospitals and 
clinics. The VA urges its health care 
providers to make full use of these 
important services for their patients.2

Vaccination, particularly against 
influenza, is another simple, eco-
nomical, and clinically effective pro-
phylactic measure for patients with 
COPD.1 Influenza vaccination should 
be given annually in the fall. Pneumo-
coccal vaccination is recommended 
for patients with COPD who are aged 
65 or older or who are younger than 
65 years and have a forced expiratory 
volume in one second (FEV

1
) of less 

than 40% predicted value.1 Pneumo-
coccal vaccination should be given 
twice in a lifetime, separated by an 
interval of six or more years.

Pulmonary rehabilitation also 
can have a major impact on qual-
ity of life, improving exercise toler-
ance and reducing hospitalization 
time for patients with COPD. In fact, 
preliminary evidence suggests that 

it may prolong survival in COPD.1 
The GOLD guidelines recommend 
pulmonary rehabilitation for patients 
with moderate COPD (defined as an 
FEV

1
 between 80% and 50% of pre-

dicted value) or more severe disease.1

sTep-Up TheRapy
Unlike asthma, COPD tends to pro-
gress over several years or decades, 
and its treatment is mainly symptom-
directed. Initially, therefore, phar-
macotherapy may consist of a single 
agent used on an as-needed basis. As 
symptoms progress, pharmacother-
apy is intensified in a stepwise man-
ner. The GOLD guidelines provide an 
illustration of this step-up approach 
that details recommended pharma-
cotherapy at each successive stage of 
COPD (Figure 1).1

Typically, over the course of sev-
eral years, patients experience acute 
exacerbations, characterized by a 
rapid worsening of symptoms and 
often associated with a viral respira-
tory infection. Acute exacerbations, 
which may become more frequent 
and severe as the disease progresses, 
are serious and often require an esca-
lation in therapy. Following such an 
exacerbation, the overall treatment 
plan should be reviewed and a step 
up in therapy, such as the addition 
of a second bronchodilator or the in-
troduction of inhaled glucocorticoid 
therapy, may be prescribed.

phaRMacoTheRapy
The pharmacologic agents cur-
rently used to treat COPD include 

Risk Modification and pharmacologic 
Management of stable disease

Nicholas J. Gross, MD, PhD

Current pharmacologic measures, combined with risk reduction strategies, can slow disease 
progression, improve quality of life, and even reduce mortality in patients with COPD.
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Edward Hines, Jr. VA Hospital in Hines, IL; a pro-
fessor emeritus at Stritch-Loyola School of Medi-
cine, Maywood, IL; and a fellow of the American 
College of Chest Physicians.



short- and long-acting beta
2
-selective 

agonists, short- and long-acting an-
ticholinergics, and combinations of 
these agents (Table).1 A variety of in-
haled corticosteroids are available, but 
only one—fluticasone—is currently 
FDA-approved for use in COPD and, 
then, only in a fixed-dose combina-
tion product (fluticasone propionate 
250 µg and salmeterol 50 µg inhala-
tion powder). In the United States, no 
inhaled glucocorticoid monotherapy 
is approved for treating COPD. The 
methylxanthines theophylline (sus-
tained release) and aminophylline 
also are used to treat COPD.1 

Both the GOLD guidelines and the 
ATS/ERS position paper include rec-
ommendations about which agents 

to use at each stage of COPD. In ad-
dition, Tashkin and Cooper have pro-
vided an algorithm illustrating two 
alternative pathways for introducing 
bronchodilator therapy, leading from 
GOLD stage I to GOLD stages III and 
IV disease.6 

For GOLD stage I (an FEV
1
 of 

80% predicted value or above), symp-
toms usually can be well controlled 
with as-needed use of a short-acting 
bronchodilator, such as the beta

2
-ad-

renergic receptor agonist albuterol, 
the anticholinergic ipratropium, or a 
combination product, given by me-
tered-dose inhaler (MDI). It should 
be noted that ipratropium, alone or 
in combination, is not FDA-approved 
for rescue therapy.6

In GOLD stage II (an FEV
1
 be-

tween 50% and 80% of predicted 
value), maintenance treatment is 
more appropriate than as-needed 
bronchodilation because symptoms 
are likely to be present on most days. 
Maintenance treatment may consist of 
more frequent administration of the 
short-acting agents used in stage I. As 
the GOLD guidelines state, however, 
long-acting agents are more effective, 
more convenient, and more likely to 
be of benefit.1,6 

Long-acting agents that may be 
used at this stage include the once-
daily, anticholinergic agent tiotropium 
and the twice-daily, beta-adrenergic 
agonists salmeterol and formoterol. 
These medications should be used 
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Figure 1. Therapy at each stage of chronic obstructive pulmonary disease, as recommended by the GOLD guidelines. Adapted 
with permission from: The Global Initiative for Chronic Obstructive Lung Disease (GOLD) Executive Committee. Global Strategy for 
the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease. http://www.goldcopd.com/Guidelineitem.
asp?l1=2&l2=1&intId=989. Updated December 2007. Accessed February 7, 2008.1 aFEV1 = forced expiratory volume in one second. 
bFVC = forced vital capacity.

 I: Mild II: Moderate III: Severe IV: Very severe

Active reduction of risk factor(s); influenza vaccination 

Add short-acting bronchodilator (when needed)

  Add regular treatment with one or more long-acting bronchodilators (when 
needed); add rehabilitation 

  Add inhaled glucocorticosteroids if repeated  
exacerbations

  Add long-term oxygen 
if chronic respiratory 
failure; consider surgical 
treatments

• FEV1
a/FVCb < 0.70 

• FEV1 ≥ 80% predicted

• FEV1/FVC < 0.70
•  50% ≤ FEV1 < 80%  

predicted

• FEV1/FVC < 0.70
•  30% ≤ FEV1 < 50%  

predicted

• FEV1/FVC < 0.70

•  FEV1 < 30% predicted  
or FEV1 < 50% pre-
dicted plus chronic 
respiratory failure



as approved and not more often for 
quick relief of breakthrough dyspnea. 
Short-acting bronchodilators should 
continue to be prescribed for rescue 
use between doses of the prescribed 
maintenance agent.6 

When the long-acting agent is 
tiotropium, the short-acting agent 
should be albuterol, because tiotro-
pium and ipratropium are both an-
ticholinergic agents, and it is more 
effective to use a rescue bronchodi-
lator from a different class than that 
used in maintenance therapy. When 
the long-acting agent is salmeterol 
or formoterol, ipratropium or an al-
buterol/ipratropium combination 

could be used—although ipratropium 
products are not FDA approved for 
rescue use. Albuterol also can provide 
effective rescue therapy for patients 
taking salmeterol or formoterol. The 
use of inhaled corticosteroids is not 
recommended in stage II unless the 
patient is experiencing frequent acute 
exacerbations despite optimal bron-
chodilator treatment.1,6 

In GOLD stage III (an FEV
1
 be-

tween 30% and 50% of predicted 
value), the increase in dyspnea and 
exercise intolerance may warrant an 
intensification of bronchodilator ther-
apy. To this end, an additional, long-
acting bronchodilator may be used to 

complement the bronchodilator used 
in the patient’s stage II therapy. At this 
stage, therefore, the patient may re-
ceive both tiotropium once daily and 
salmeterol or formoterol twice daily.6 
The two bronchodilator classes are 
compatible, and studies show that 
using both improves quality of life 
and lung function more than using a 
single long-acting agent.

The acute, life-threatening exacer-
bations patients often begin to expe-
rience in stage III may be associated 
with stepwise declines in lung func-
tion and quality of life, and contribute 
significantly to national health care 
costs. Inhaled corticosteroids have 
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Table. Drug formulations commonly used in stable COPDa,b 

  Solution for   Duration of 
Drug Inhaler (µg) nebulizer (mg) Oral (mg) action (hrs)

Short-acting beta2-agonists

Levalbuterol  45/puff (MDIc) 0.31, 0.63,  – 4–6 
  and 1.25/3 mL

Albuterol 108/puff (MDI) 1.25 and 2.5/3 mL 4, 5, and 8 (tablet);  4–6 
   0.024% (syrup) 

Long-acting beta2-agonists

Formoterol 12 (DPId) 0.02/2 mL – 12+

Arformoterol – 0.015/2 mL – –

Salmeterol 50 (DPI) – – 12+

Short-acting anticholinergics

Ipratropium bromide 17/puff (MDI)  0.5 – 6–8

Long-acting anticholinergics

Tiotropium 18 (DPI) – – 24+

Combination short-acting beta2-agonists plus anticholinergic in one inhaler

Albuterol/ 120/21/puff (MDI)  2.5/0.5/3 mL – 6–8 
ipratropium

Methylxanthines

Aminophylline – – 100 and 200 Variable,  
    up to 24

Theophylline (SRe) – – 100–600 Variable,  
    up to 24

Continued on next page



been shown to reduce the frequency 
of these events, and it is appropriate 
to add them to the patient’s pharma-
cotherapy at this stage.

Since no inhaled corticosteroid 
has FDA approval as monotherapy 
for COPD, this addition usually takes 
the form of substituting a long-acting 
beta-agonist in combination with an 
inhaled corticosteroid for the long-act-
ing beta-agonist the patient had been 
taking. At present, the only such com-
bination approved for COPD therapy 
is salmeterol/fluticasone in a 250/50-µg 
formulation. The only justification for 
using inhaled corticosteroids in COPD 
is to avoid acute exacerbations. Sev-
eral large, well conducted studies have 
demonstrated that their use does not 
alter the long-term, age-related decline 
in lung function typical of COPD.

When corticosteroid use is justi-
fied, the inhaled route is strongly 
preferred over oral administration, 
as it minimizes the risk of systemic 
complications. Although a two-week 
course of oral corticosteroids has been 
shown to be of benefit in controlling 
acute exacerbations,7 long-term oral 
corticosteroid use, even in modest 
doses, has been associated with osteo-
porosis and other adverse effects and 
should be avoided whenever possible.

For GOLD stage IV (an FEV
1
 

below 30% predicted value), all ther-
apies prescribed in previous COPD 
stages should be continued. For pa-
tients who are very symptomatic, a 
methylxanthine, such as theophyl-
line, may be added.1 To avoid adverse 
effects, the dose should be modest. 
A regimen consisting of theophyl- 

line 300 mg/day, by mouth is very un-
likely to lead to toxicity. Theophylline 
is popular with patients and often 
improves symptoms by mechanisms 
that are not yet well understood.1,3

At GOLD stage IV, long-term oxy-
gen therapy also should be consid-
ered. This is indicated when arterial 
oxygen saturation falls below 88%, 
with or without hypercapnia, or PaO

2
 

drops as low as 55 mm Hg.1 Treat-
ment decisions always must take into 
account any comorbid conditions, 
particularly coronary artery disease 
and chronic heart failure, which are 
so commonly associated with severe 
COPD. 

Antibiotics do not have a role in 
the maintenance treatment of COPD, 
though a short course may be benefi-
cial in managing acute exacerbations 
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Table. Drug formulations commonly used in stable COPDa,b  (continued)

Inhaled glucocorticosteroids

Beclomethasone 40 and 80 (MDI) – – –

Budesonide 90 and 180 (DPI)  0.25, 0.5, and  – – 
  1/2 mL 

Fluticasone 50 (DPI); 44, 110,  – – – 
 and 220 (MDI) 

Mometasone 200 (DPI)  – – –

Flunisolide HFA: 80 (MDI);   – – – 
 CFC: 250 (MDI)

Combination long-acting beta2-agonists plus glucocorticosteroids in one inhaler

Fluticasone/ 100/50, 250/50, and – – – 
salmeterol  500/50 (DPI); 45/21,  
 115/21, and 230/21 (MDI) 

Systemic glucocorticosteroids

Prednisone – – 5–60 –

Methylprednisolone – – 4, 8, 16, 24, and 32  –
aThis table was adapted by the author from Figure 5.3-4 in: The Global Initiative for Chronic Obstructive Lung Disease (GOLD)  
Executive Committee. Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease. 
http://www.goldcopd.com/Guidelineitem.asp?l1=2&l2=1&intId=989. Updated December 2007. Accessed February 7, 2008.1  
bCOPD = chronic obstructive pulmonary disease. cMDI = metered-dose inhaler. dDPI = dry powder inhaler. eSR = sustained release.

  Solution for   Duration of 
Drug Inhaler (µg) nebulizer (mg) Oral (mg) action (hrs)



associated with infectious causes.1 
There is also some evidence that pa-
tients with persistently purulent 
sputum, a possible indication of bron-
chiectasis, may benefit from antibi-
otic therapy if they have concomitant 
dyspnea and a high level of sputum 
production.1 

There is no role for alpha-1 anti-
trypsin therapy in COPD unless the 
patient has documented alpha-1 an-
titrypsin deficiency.1 Likewise, non-
steroidal anti-inflammatory agents, 
such as the leukotriene modifiers and 
cromones, have no place in COPD 
therapy unless the patient has coex-
istent asthma. Other pharmacologic 
treatments that either are not recom-
mended or are of questionable value 
in COPD include mucolytic agents, 
antioxidants, and opioids.

poTenTial adveRse effecTs 
of phaRMacoTheRapy
Fortunately, most therapeutic agents 
used in the treatment of COPD have 
been shown to be relatively free of se-
rious adverse effects throughout their 
widespread use over several years. 

Beta-agonists, both short- and 
long-acting, can cause such transient 
adrenergic effects as elevated heart 
rate, tremor, and palpitations; rarely, 
tachyarrhythmias occur.1 Slight tran-
sient decreases in serum potassium 
levels and PaO

2
 can occur, but these 

drops tend to be of minor clinical  
significance.1

The FDA has attached a black box 
warning to all long-acting beta-ago-
nists,8 following a study that showed 
a small but statistically significant in-
crease in mortality among asthmatic 
patients who used salmeterol as com-
pared to those who used a placebo.9 
Although the study design had some 
serious shortcomings that make it dif-
ficult to interpret this finding, and the 
subjects of the trial were asthmatic, 
the black box warning has been at-

tached to all formulations of both 
formoterol and salmeterol, includ-
ing those that are approved only for 
COPD. 

Anticholinergic agents, such as ip-
ratropium and tiotropium, are poorly 
absorbed, which limits systemic ef-
fects.1 Dry mouth is a fairly common 
occurrence but is usually mild.1 Dif-
ficult urination has been reported 
occasionally, but as the GOLD guide-
lines point out, there is a lack of data 
to prove a true causal relationship 
between the drug and these symp-
toms.1 Nevertheless, urinary reten-
tion is listed on the product labeling 
as an adverse effect of anticholinergic 
agents used for COPD. 

Pupil dilatation can occur if an 
anticholinergic drug gains access to 
the eye. This can occur when the 
patient is using a nebulized solution 
of ipratropium with a poorly fitting 
face-mask, or when a patient inadver-
tently places an ipratropium-contami-
nated finger in his or her eye. Patients 
should be warned to keep their fin-
gers free of any drug.

Glucocorticoids, given by mouth 
or systemically, have frequent, well 
known adverse effects that require 
use of the lowest effective dosage. In-
haled corticosteroids are less absorb-
able and tend to be administered in 
much smaller doses. Some, such as 
fluticasone, are eliminated by a single 
pass through the hepatic circulation, 
making them less likely—at least 
theoretically—to result in significant 
systemic levels.

Long-term use of inhaled cortico-
steroids does, however, result in ad-
verse effects in some patients. Skin 
bruising is common. More serious 
adverse effects include a reduction 
in bone mineral density, which is a 
precursor to osteoporosis.1 Glaucoma 
and cataracts, a slight increase in the 
incidence of pneumonia, and mild 
inhibition of the hypophyseal-adre-

nal axis have been associated with in-
haled corticosteroids in some studies.

Although serious adverse effects 
are rare, clinicians should bear in 
mind that inhaled corticosteroid use 
is a relatively new addition to COPD 
therapy. Since patients with COPD 
may begin therapy in their 50s and 
receive continuous treatment for the 
following 30 years, no current studies 
can predict accurately the potential 
adverse effects of corticosteroid treat-
ment over this length of time in the 
typically older COPD patient popula-
tion. For this reason, it is important 
to avoid use of inhaled corticosteroids 
until patients reach the stage at which 
such therapy is justified by the occur-
rence of frequent acute exacerbations. 

The adverse effects of methylxan-
thines became well known when their 
use was much more common. The 
dosages recommended today are quite 
modest by comparison. Nevertheless, 
the methylxanthines have a relatively 
narrow therapeutic index, and acci-
dental overdosage is a risk. Toxicity 
is dose-related. At low blood levels, 
nausea, vomiting, heartburn due to 
reflux, and headache can occur.1 At 
high blood levels, atrial and ventricu-
lar arrhythmias and grand mal sei-
zures can occur, sometimes with fatal 
outcomes.1 

Metabolism and inactivation of 
methylxanthines can be delayed by 
numerous factors, particularly in con-
gestive heart failure, hepatocellular 
disease, infection, or fever and with 
the coadministration of such medi-
cations as erythromycin, quinolone 
antibiotics, and cimetidine. In such 
cases, monitoring of serum theophyl-
line or aminophylline levels may be 
indicated, and the dosage of the meth-
ylxanthine may require adjustment. ●
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interventions can delay disease pro-
gression, but most maintenance 
medications can improve exercise tol-
erance and symptoms and decrease 
exacerbations. Although the presence 
of airflow limitation is key to assess-
ing COPD severity, patients with mild 
disease may have chronic cough and 
sputum production for many years 
while demonstrating relatively minor 
or even no spirometric abnormality. 
While it has not been proven that 
such individuals will go on to develop 
moderate or severe COPD, presence 
of these symptoms suggests high risk 
for COPD, indicating that these pa-
tients should be targeted for preven-
tive intervention, especially smoking 
cessation. ●
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The idea that chronic obstruc
tive pulmonary disease (COPD) 
is untreatable has been proven 
false. Today, it is widely recog

nized that a comprehensive, multisys
tem approach to COPD management 
may have a significant impact on  
such patient outcomes as functional 
capacity, healthrelated quality of life 
(HRQoL), rate and severity of exacer
bations, rate and frequency of hos
pitalizations, and survival.1–3

This article describes the compo
nents of multisystem COPD evalu
ation and management. It discusses 
both the adjunctive treatments that 
have measurable systemic benefits in 
the management of stable COPD and 
the surgical procedures that may be 
considered for certain patients. 

A new TreATmenT pArAdigm
The treatment of COPD, which pre
viously focused solely on respiratory 
symptoms, now addresses the multi
systemic manifestations of this con
dition, such as impaired functional 
capacity4 and malnutrition.5 This 
new paradigm requires clinicians to 
pursue a more integrated approach to 
COPD’s evaluation and treatment.

One tool that can be used to assess 
the multisystemic impact of COPD 
and to predict survival is the body 
mass index, degree of airflow obstruc
tion, functional dyspnea, and exercise 
capacity (BODE) index (Table).6 This 
index was developed and validated in 
a large population consisting primar
ily of veteran patients. Total BODE 
index scores range from 0 to 10, with 
scores of 7 or higher suggesting a 
poor prognosis.

It is important to evaluate COPD 
from a comprehensive multisystemic 
standpoint and to recognize that 
all manifestations of the disease are 
amenable to treatment. The pharma
cologic therapy of COPD should be 
complemented with domiciliary oxy
gen supplementation; pulmonary re
habilitation; and, in some cases, such 
interventions as lung volume reduc
tion (LVR) or lung transplantation.

AugmenTATion TherApy  
for AlphA-1 AnTiTrypsin  
deficiency
Some veterans with COPD have 
alpha1 antitrypsin deficiency. 
These patients usually present with 
severe reductions in forced expira
tory volume in one second (FEV

1
) 

at a younger age than patients with
out the deficiency. Although the de
ficiency is relatively rare, occurring 
in an estimated one of every 2,500 
Americans,7 the World Health Orga
nization, the American Thoracic Soci
ety, the European Respiratory Society, 
and the Alpha1 Foundation’s Medi
cal and Scientific Advisory Commit

tee recommend that all individuals 
diagnosed with COPD be tested for 
this deficiency.8 

Once identified, supplemental ad
ministration of an alpha1 proteinase 
inhibitor may be indicated, particu
larly if the patient is a young non
smoker.9 Although it is not entirely 
clear which patients are the best can
didates for replacement therapy, those 
with mild to moderate COPD in 
whom progression of the disease can 
be stalled, seemingly, would stand to 
benefit most from such treatment.

cough suppression And  
expecTorATion
While mucokinetic agents are uti
lized widely in COPD, little evidence 
supports the efficacy of this use. Only 
one multicenter, controlled study of 
organic iodide demonstrates a symp
tomatic benefit of these drugs in 
managing chronic bronchitis.10 The 
oral administration of acetylcysteine 
is controversial since a large trial of 
patients with COPD failed to show 
any substantial benefit for the drug in 
preventing lung function deteriora
tion or COPD exacerbations.11

oxygen TherApy
Hypoxemia, defined as a PaO

2
 of  

55 mm Hg or lower, is often seen in 
advanced COPD. Since hypoxemia 
in COPD is associated with increased 
mortality and health care resource 
utilization (HCRU),12 it is recom
mended that patients with stages III 
and IV COPD be evaluated by annual 
arterial blood gas studies.1
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The results of the Nocturnal Oxy
gen Therapy Trial and Medical Re
search Council studies showed that 
supplemental oxygen therapy im
proves survival in hypoxemic pa
tients with COPD.13,14 Supplemental 
oxygen should be provided to such 
patients for at least 15—and, ideally, 
24—hours a day to achieve improved 
survival.14 Other beneficial effects 
of longterm supplemental oxygen 
therapy include reductions in poly
cythemia, pulmonary hypertension, 
dyspnea, and nocturnal arrhythmias 
and improvements in neuropsychiat
ric testing and exercise tolerance.12 

Based on previous studies and cur
rent practice recommendations, the 
following findings are indications for 
initiating longterm oxygen therapy:
•	 	a PaO

2
 of 55 mm Hg or lower 

while breathing room air, or less 
than 60 mm Hg with signs of tis
sue hypoxia, such as polycythe
mia; or

•	 	an arterial oxygen saturation of 
88% or less—or 89% with signs of 
tissue hypoxia.
If hypoxemia is exclusively noc

turnal, use oxygen only at night. If it 
occurs exclusively with exercise, use 
oxygen only with exertion.

A measurement of PaO
2
 after 30 

minutes of breathing room air pro
vides the most accurate clinical basis 
for initiating oxygen therapy. After an 
initial diagnosis of hypoxemia, pulse 
oximetry may be used as a basis for 
adjusting oxygen delivery.

pulmonAry rehAbiliTATion
Pulmonary rehabilitation is essen
tial to the comprehensive manage
ment of symptomatic COPD. It has 
been shown to improve symptoms, 
HRQoL, and exercise performance,15 
while decreasing HCRU.16 Patients 
with symptomatic, moderate to severe 
disease are the best candidates for pul
monary rehabilitation, with the aim 

of preventing the disabling effects of 
endstage COPD. The rehabilitation 
program should have a multidisci
plinary approach to patients’ evalu
ation and treatment and sufficient 
resources to teach and supervise 
proper use of inhalers and nebulizers, 
breathing techniques, chest physical 
therapy, postural drainage, physical 
therapy, exercise conditioning (of the 
upper and lower extremities), oxy
gen utilization, and activities of daily 
living (imparting such techniques 
as work simplification and energy  
conservation).15

Pulmonary rehabilitation af
fects outcomes that predict survival 
in COPD. In an observational study 
comparing 246 veterans who did and 
did not complete a pulmonary reha
bilitation program, pulmonary reha
bilitation participants experienced 
an initial 19% improvement in the 
BODE index, compared to an initial 
4% worsening for nonparticipants.17 
This improvement corresponded with 
decreased twoyear mortality (7% ver
sus 39% for participants and nonpar
ticipants, respectively) and reduced 
length of hospital stay at one year (a 
20% decrease versus a 35% increase 
for participants and nonparticipants, 

respectively). The insufficient num
ber of VA pulmonary rehabilitation 
programs remains a hurdle to its 
widespread application.

surgicAl And nonsurgicAl 
lVr
Several surgical therapies for COPD 
have been introduced over the years, 
most of which attempt to alleviate 
symptoms of emphysema. For pa
tients with heterogeneous emphy
sema, who remain symptomatic in 
spite of optimal pharmacologic ther
apy, domiciliary oxygen supplementa
tion, and pulmonary rehabilitation, 
LVR surgery should be considered.18

When properly selected, patients 
with emphysema who are treated 
with LVR surgery show improvement 
in lung function, exercise capacity, 
symptoms, HRQoL, and survival.19 
LVR surgery also has been shown to 
improve disease severity as measured 
by the BODE index,20,21 and there are 
indications that such changes trans
late into a survival benefit, though 
not all patients with emphysema ben
efit from the procedure.21

Ideal candidates for LVR surgery 
have inhomogeneous upper lobe dis
ease, limited exercise performance 
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Table. The BODEa index6

 Score assigned for measured valueb

Component 0 1 2 3

Body mass index > 21 ≤ 21 – –

Airflow obstruction, as  ≥ 65 50–64 36–49 ≤ 35 
indicated by FEV1

c  
(% of predicted value)

MRCd dyspnea scale 0–1 2 3 4

Exercise capacity, as  ≥ 350 250–349 150–249 ≤ 149 
demonstrated by distance  
walked in 6 min (m)
aBODE = body mass index, airflow obstruction, dyspnea, and exercise capacity. bIndi-
vidual component scores are added to arrive at a total score that ranges from 0 to 10. 
Total BODE scores of 7 or higher suggest a poor prognosis. cFEV1 = forced expiratory 
volume in one second. dMRC = Medical Research Council.



after completing a comprehensive 
course of pulmonary rehabilitation, 
an FEV

1
 between 20% and 35% pre

dicted value, a diffusing capacity for 
carbon monoxide higher than 20% 
predicted value, significant hyperin
flation, and a low comorbid burden.22

LVR also can be achieved nonsur
gically without exposing patients to 
operative risks. Nonsurgical LVR in
volves the delivery of a washout so
lution and fibrinbased glue through 
bronchoscopically placed, oneway 
valves in order to seal, scar, and col
lapse target regions of abnormal 
lung tissue.23 In addition, emergent 
techniques that utilize biological 
substances have been shown to be ca
pable of inducing closure of emphy
sematous areas in selected patients 
with advanced COPD.24

Surgical LVR remains the technique 
most commonly used. Currently, ex
perience with nonsurgical LVR is lim
ited. Since the two techniques have 
not been compared in controlled, ran
domized, clinical trials, there is not yet 
an evidentiary basis for recommend
ing one technique over the other.

lung TrAnsplAnTATion
COPD is the number one indication 
for lung transplantation. Several is
sues must be considered when evalu
ating a candidate for this procedure, 
including the patient’s projected sur
vival without transplantation, degree 
of disability, and presence of comor
bid conditions.25

In general, patients should be 
younger than 65 years and free of 
medical conditions that could shorten 
survival. Patients with a BODE index 
score above 7 have a very poor prog
nosis without transplant and, there
fore, are good candidates.26 In patients 
with diffuse, severe emphysema, lung 
transplantation normalizes pulmo
nary function and improves both  
exercise capacity and HRQoL. The 

effect of lung transplantation on sur
vival remains controversial.25

A TreATAble diseAse
COPD is fully treatable. Pharmaco
logic and nonpharmacologic interven
tions improve patient outcomes and 
prolong survival. For patients whose 
symptoms persist despite optimal 
pharmacologic therapy, domiciliary  
oxygen supplementation, and pulmo 
nary rehabilitation, LVR and lung trans
plantation should be considered. ●
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E xacerbations of chronic ob-
structive pulmonary disease 
(COPD) are characterized by 
increases in sputum volume 

or purulence or worsening dyspnea. 
Patients with COPD experience such 
decompensations an average of one 
to three times each year. About 3% to 
16% of COPD exacerbations require 
hospitalization with an expected 
mortality ranging from 3% to 10%.1

Helping patients to avoid exac-
erbations or lessen their severity is 
therefore the clinician’s first prior-
ity, achieved by such strategies as 
smoking cessation and pulmonary 
rehabilitation. Because comorbid 
conditions that can mimic an exac-
erbation are common in COPD, it is 
essential to verify any apparent ex-
acerbations with a careful and com-
prehensive clinical evaluation. Once 
the diagnosis has been established, 
the exacerbation can be eased with 
therapies that optimize physiologic 
function and decrease airway inflam-
mation. Most patients can be treated 
at home.2

PREVENTING OR REDUCING 
ACUTE EXACERBATIONS 
Breaking the smoking habit is the 
best way to improve the course of 

COPD. Pulmonary rehabilitation, 
patient education regarding disease 
management, and vaccination also 
play a role in preventing or reducing 
acute exacerbations.  

Smoking cessation
Smoking is the primary cause of 
COPD, and smoking cessation is 
the most effective way to preserve 
lung function, which is essential for 
avoiding exacerbations. Indeed, the 
frequency of COPD exacerbations 
is associated significantly with lung 
function decline as measured by the 
forced expiratory volume in one sec-
ond (FEV

1
).3 In order to succeed, 

smoking cessation efforts must help 
the patient address the physical, psy-
chological, and behavioral aspects of 
tobacco dependence. Effective pro-
grams combine counseling and phar-
macotherapy, with pharmacotherapy 
nearly doubling long-term cessation 
rates seen with counseling alone. The 
patient who stops smoking over the 
long term derives the greatest health 
benefits. 

Pulmonary rehabilitation
Pulmonary rehabilitation, a struc-
tured management program, sup-
plements medical evaluation and 
treatment with exercise training, ed-
ucation, psychological therapy, and 
nutritional counseling. This training 
typically is considered for patients 
with moderate to severe COPD but 
can benefit patients at all stages of 
disease. Patients should participate 
in a program for at least two months 

to optimize improvement in physi-
cal deconditioning and weight and 
mood state control.4 Pulmonary reha-
bilitation has been shown to reduce 
the frequency of acute exacerbations 
and the number of hospitalizations 
for patients experiencing an acute ex-
acerbation.5,6

Self-management education
Continuing patient education in self-
management is necessary to achieve 
optimal medical therapy and fewer 
exacerbations. Indeed, data on pa-
tient adherence to COPD therapy are 
discouraging. According to a recent 
study, only about 63% of patients 
with COPD follow their prescribed 
medication regimen.7 Likewise, only 
32% of patients who receive com-
bined therapy of smoking cessation 
drugs and counseling remain smoke-
free at 12 months.8 In addition, only 
45% to 70% of patients who require 
long-term oxygen therapy use the 
oxygen as prescribed.9

Ongoing self-management educa-
tion under the supervision of a case 
manager improves adherence and re-
duces the unanticipated use of health 
services. Well thought out manage-
ment guidelines and improved phar-
maceutical agents for COPD cannot 
replace the need for continuous reas-
sessment of the social and psychologi-
cal barriers that commonly prevent 
the patient from benefiting from mod-
ern advances in COPD treatment.10 
Demonstrated health and economic 
benefits to the patient and society, re-
spectively, make it likely that, in the 
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future, self-management education 
programs will be incorporated rou-
tinely into COPD management plans.11

Vaccinations
Influenza is one of many causes of ex-
acerbations of COPD that can be lim-
ited effectively by annual vaccination. 
The vaccine is reported to reduce the 
incidence of any respiratory illness 
and pneumonia by more than 50% 
and to reduce the risk of death from 
infection by more than two thirds.12

Patients with COPD also have 
a high rate of pneumococcal infec-
tion, probably because of impaired 
pulmonary clearance mechanisms. As 
a result, Streptococcus pneumoniae is 
the primary pathogen in community- 
acquired pneumonia among patients 
with COPD. Pneumococcal polysac-
charide vaccine is effective in prevent-
ing pneumococcal pneumonia and 
bacteremia in immunocompetent in-
dividuals. The CDC recommends the 
vaccine for patients at high risk for 
infection, such as those with COPD.13 
Unfortunately, the effectiveness of this 
vaccine in individuals with chronic 
respiratory illness has not been uni-
form. Nonetheless, most physicians 
recommend the vaccination to their 
patients with COPD.12

RECOGNIZING ACUTE  
EXACERBATIONS
Definitions of acute exacerbations 
of COPD vary. The most widely ac-
cepted definition is based on clinical 
criteria, with an acute exacerbation of 
COPD considered a sudden or sub-
acute onset of worsening dyspnea, 
increased sputum volume, or the 
presence of sputum purulence. Such 
intermittent episodes of worsening 
of symptoms and lung function char-
acterize the natural history of COPD 
and contribute to the morbidity, mor-
tality, and quality-of-life issues associ-
ated with this disorder. 

Other disease processes can mimic 
an acute exacerbation of COPD: Pneu-
monia, myocardial ischemia, conges-
tive heart failure, pneumothorax, or 
pulmonary embolism may be misdi-
agnosed as an exacerbation of COPD. 
Other disorders that increase ventila-
tory demand, such as sepsis and meta-
bolic acidosis, also may imitate COPD 
exacerbations and should be consid-
ered in the differential diagnosis. 

Differentiating a COPD exacerba-
tion from other conditions rests on 
the physical examination, laboratory 
and radiologic studies, electrocardiog-
raphy (ECG), and pulmonary func-
tion testing. 

Physical examination
Patients with an acute exacerbation 
of COPD may be tachycardic, tachy-
pneic, or cyanotic and have varying 
degrees of respiratory distress, de-
pending on their baseline pulmonary 
function and the severity of the ex-
acerbation. Patients with ventilatory 
failure and hypercarbia may be con-
fused and somnolent. The pulmonary 
examination may reveal the use of 
accessory muscles of respiration, hy-
perinflation of the lungs, diminished 
air movement, and wheezing. Para-
doxical movement of the abdomen or 
a prominent second heart sound, or 
other evidence of pulmonary hyper-
tension, also may be present.

Laboratory tests
Arterial blood gas analysis is helpful 
in assessing the degree of hypoxemia 
as well as hypercarbia. A complete 
blood cell count may reveal leukocy-
tosis, especially when a respiratory 
infection is responsible for the ex-
acerbation. Serum electrolytes may 
demonstrate an elevated bicarbonate 
level, indicating chronic respiratory 
failure. Gram staining of expectorated 
sputum may help identify the patho-
gen responsible for the exacerbation. 

A serum theophylline level should be 
obtained if the patient is taking this 
medication as an outpatient. 

Radiologic studies
Chest roentgenograms help identify 
the presence of pneumonia. They also 
help to exclude pneumothorax and 
pulmonary edema from the differen-
tial diagnosis. If there is clinical sus-
picion of pulmonary thromboembolic 
disease, it is appropriate to obtain a 
spiral computed tomography scan of 
the chest and ultrasound of the lower 
extremities.

ECG
ECG is useful in ruling out myocar-
dial infarction. The ECG results may 
reveal the presence of atrial tachyar-
rhythmia, such as multifocal atrial 
tachycardia.

Pulmonary function testing
Although pulmonary function testing 
is not useful for diagnosing an acute 
exacerbation of COPD, it may help 
in determining the severity of the ex-
acerbation and the need for systemic 
steroids. An exacerbation often leaves 
patients unable to tolerate pulmonary 
function testing, however, or the ex-
acerbation may make it difficult to 
perform the test properly. 

MANAGING ACUTE  
EXACERBATIONS
Most patients with an acute exacer-
bation of COPD can be evaluated in 
an outpatient clinic and managed at 
home, though many of the diagnos-
tic modalities discussed here may 
not be available in the clinic setting. 
Treatment for mild or moderate ex-
acerbations is pharmacologic (Table). 
Patients with severe exacerbations 
may require nonpharmacologic thera-
pies as well and may need immediate 
treatment in an emergency depart-
ment (ED) or hospitalization.

16 • FEDERAL PRACTITIONER SUPPLEMENT • APRIL 2008



Outpatient management 
Outpatient management is appropri-
ate if the patient has stable vital signs, 
has an unimpaired level of conscious-
ness, does not exhibit evidence of res-
piratory distress, and has adequate 
disease resources to manage his or her  
disease at home (Figure). Pulse oxim-
etry, if available, is advisable because 
hypoxemia can develop or worsen 
with an exacerbation and can be life 
threatening. The patient with a low 
percent of arterial oxygen saturation 
should be referred to an acute care 
facility. 

In the outpatient setting, acute 
exacerbations typically are managed 
with increased doses of short-acting 
bronchodilators. As soon as possible, 
administer a short-acting beta

2
-ago-

nist a short-acting anticholineric, or a 
combination of both, using a metered 
dose inhaler with a spacer or aero-
sol nebulization. Because albuterol 
has a more rapid onset of action 
than ipratropium, it typically is used 
alone or in combination with ipratro-
pium.14 Albuterol has more adverse 
effects than ipratropium, however, 
and certain patients may benefit from 
increased administration of ipratro-
pium.15 Avoid using methylxanthines 
for an acute exacerbation of COPD, 
as they have not demonstrated a clear 
reduction in symptoms or hospital 
admissions and are associated with 
adverse effects.14,16

Up to half of COPD exacerbations 
are caused by bacterial infection of 
the airways.17 Antibiotic treatment 
of such exacerbations hastens their 
resolution. The choice of antibiotic 
is best determined by stratifying the 
exacerbation as complicated or un-
complicated. In an uncomplicated 
exacerbation, the patient has experi-
enced fewer than three exacerbations 
in the past 12 months, has a baseline 
FEV

1
 of greater than 50% predicted 

value, does not have cardiac disease, 

and has not been exposed to antibiot-
ics in the past three months. In this 
case, the patient should be treated 
with amoxicillin, doxycycline, com-
bined trimethoprim and sulfamethox-
azole, second- or third-generation 
cephalosporins, or extended-spec-
trum macrolides.18,19

The patient with a complicated 
exacerbation has experienced three 
or more exacerbations in the past 12 
months, has a baseline FEV

1
 of less 

than 50% predicted value, has cardiac 
disease, and has been exposed to anti-
biotics in the past three months. This 
type of patient should be treated with 
a combination beta-lactam/beta-lac-
tamase inhibitor or fluoroquinolones.19

The increased airway inflamma-
tion that is now recognized as an inte-
gral part of COPD exacerbations can 
be decreased with the use of systemic 
glucocorticosteroids. Oral glucocor-
ticosteroids therefore should be an 
option in the outpatient treatment of 

an acute exacerbation of COPD. Con-
sider a prednisone course of seven 
to no more than 14 days. Shorter 
courses have been shown to be as ef-
fective as 14-day courses.20

Instruct the patient to seek medical 
attention from his or her health care 
provider if symptoms do not improve 
within 48 to 72 hours after outpatient 
therapy begins. The patient may re-
quire referral to an acute care facility.

Inpatient management
The patient who has unstable vital 
signs, has altered mental status, exhib-
its respiratory distress, or cannot man-
age his or her illness at home should 
be referred to a higher care facility.

Because patients referred to an 
acute care facility typically are in res-
piratory distress, they generally will 
undergo simultaneous treatment and 
a diagnostic workup to rule out other 
diseases. Arterial blood gas analysis; 
levels of serum electrolytes, blood 
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Table. Medications for treatment of  
acute COPDa exacerbations 

Short-acting bronchodilators
•  Beta2-adrenergic agonists: albuterol, levalbuterol, metaproterenol, 

pirbuterol
•  Anticholinergic agent: ipratropium

Corticosteroids
•  Oral: prednisone, methylprednilisone
•  Intravenous: methylprednilisone

Antibiotics
•  Uncomplicated exacerbationb: doxycycline, trimethotrim/ 

sulfamethoxazole, second- or third-generation cephalosporins,  
extended-spectrum macrolides

•  Complicated exacerbationc: beta-lactam/beta-lactamase inhibitor, 
fluoroquinolones

aCOPD = chronic obstructive pulmonary disease. bThe patient with an uncomplicated 
exacerbation has experienced fewer than three exacerbations in the past 12 months, 
has a baseline forced expiratory volume in one second (FEV1) of greater than 50% pre-
dicted value, does not have cardiac disease, and has not been exposed to antibiotics in 
the past three months. cThe patient with a complicated exacerbation has experienced 
three or more exacerbations in the past 12 months, has a baseline FEV1 of less than 
50% predicted value, has cardiac disease, and has been exposed to antibiotics in the 
past three months.

PREVENTING AND MANAGING EXACERBATIONS
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Figure. Algorithm for assessing and managing acute exacerbations of COPD. aCOPD = chronic obstructive pulmonary disease. bMDI = 
metered-dose inhaler. cAntibiotic selection is based on the stratification of the patients as having a complicated or uncomplicated exac-
erbation. dNPPV = noninvasive positive pressure ventilation.

At least one sign of acute exacerbation of 
COPDa present:
• Increased dyspnea
• Increased sputum production
• Purulent sputum

Physical examination 
Unstable vital signs, altered men-
tal status, respiratory distress, or 
new or worsening hypoxemia

Unable to get care at home

Refer to emergency department 
or admit to hospital

Perform following tests:
• Arterial blood gases
• Serum electrolytes
•  Complete blood cell 

count
• Chest radiographs
• Electrocardiography

Treatment:
• Nebulized bronchodilators
•  Glucocorticosteroids (IV or oral) 
• AntibioticsC

NPPVD for respiratory failure with 
hypercarbia 

Intubation and conventional mechanical 
ventilation if NPPV fails or patient can’t 
tolerate it

Stable vital signs, unimpaired  
consciousness, and no  

respiratory distress

Able to get care at home

Outpatient management

Treatment:
• MDIb or nebulized bronchodilators
• Glucocorticosteroids (oral)c

• Antibiotics (oral)b

Reevaluate in 48 to 72 hours

Clinically improved

Continue outpatient treatment

Clinically worse or  
outpatient therapy failing



urea nitrogen, and creatinine; com-
plete blood cell count with a differ-
ential white blood cell count; chest 
radiographs; ECG; and sputum sam-
pling for Gram stain and bacterial cul-
tures are standard. It’s also important 
to obtain a serum theophylline level 
if the patient is receiving this medica-
tion on an outpatient basis. 

As in outpatient management, in-
patient therapy at an acute care facil-
ity typically consists of administering 
a short-acting beta

2
-agonist, anticho-

lineric, or a combination of both. 
Since patients at acute care facilities 
are more ill than those treated as out-
patients, these medications are usu-
ally delivered by aerosol nebulization. 
Once again, the adverse effect profile 
of albuterol may limit its use in favor 
of ipratropium, and methylxanthines 
should be avoided.15,16

Antibiotic selection is based on the 
same stratification profile as in out-
patient therapy. Since patients with 
more complicated COPD cases gen-
erally require more hospitalizations, 
they usually are treated with a beta-
lactam/beta-lactamase inhibitor or 
fluoroquinolones. The antibiotics typ-
ically are administered intravenously, 
as are glucocorticosteroids.18,19 Once 
the acute exacerbation is controlled, 
antibiotics and glucocorticosteroids 
can be given orally for a total of seven 
to 14 days. 

NONPHARMACOLOGIC  
TREATMENTS
The two major nonpharmacologic 
treatments for severe exacerbations 
of COPD are supplemental oxygen 
therapy and ventilatory support.

Supplemental oxygen
Oxygen therapy is of great benefit for 
acute respiratory failure during COPD 
exacerbations. The primary objectives 
are to raise the PaO2, thereby prevent-
ing life threatening hypoxemia, and 

to optimize oxygen delivery to pe-
ripheral tissues. In patients referred 
to the ED or admitted to the hospital 
for an acute exacerbation of COPD, 
initial treatment should include low 
flow oxygen therapy to maintain 
a percent saturation of greater than 
90%. Even though it is appropriate 
to begin oxygen therapy before the 
patient is fully assessed in the ED or 
an inpatient unit, the therapy should 
be used judiciously. The worsening 
of ventilation perfusion mismatch (an 
imbalance between alveolar ventila-
tion and pulmonary capillary blood 
flow) in a patient with hypercarbia 
may result in increased hypoventila-
tion and respiratory acidosis.21

Ventilatory support
The primary therapeutic goal of ven-
tilatory support in patients with acute 
respiratory failure is to reduce the work 
of breathing and relieve symptoms, de-
creasing morbidity and mortality. 

Ventilation support can be pro-
vided noninvasively or invasively. 
Noninvasive positive pressure ven-
tilation (NPPV) is the delivery of 
mechanically assisted or generated 
breaths without placement of an ar-
tificial airway, which requires tracheal 
intubation. Typically, positive airway 
pressure is delivered through a tightly 
fitting nasal mask or facial mask. 
NPPV reduces the length of hospi-
tal stay, decreases the need for inva-
sive mechanical ventilation, eases the 
work of breathing, and reduces mor-
tality. These advantages are greatest 
for patients with acute exacerbations 
of COPD accompanied by hypercar-
bia, and NPPV should be considered 
in carefully selected patients who are 
in respiratory failure.22 The improve-
ment in gas exchange and acid-base 
balance associated with NPPV reflects 
improved alveolar ventilation.23

Conventional mechanical ventila-
tion is appropriate when NPPV fails 

or the patient is not a candidate for 
NPPV. Deteriorating gas exchange un-
responsive to conservative measures 
and respiratory distress are the most 
common reasons for invasive me-
chanical ventilation in patients with 
acute respiratory failure caused by a 
COPD exacerbation.24 Conventional 
mechanical ventilation is associated 
with increased hospital mortality— 
although this increase appears to be 
related to the severity of the underly-
ing lung disease, not mechanical ven-
tilation per se.25

THE BOTTOM LINE
COPD causes substantial morbidity 
and mortality worldwide. Preventive 
health measures may reduce the fre-
quency and severity of acute exacer-
bations, which should be managed 
with short-acting bronchodilators, 
antibiotics, and glucocorticosteroids. 
The patient with a mild to moderate 
exacerbation may be treated at home 
with follow-up. For more severe ex-
acerbations, the patient may require 
hospitalization, supplemental oxygen 
therapy, and noninvasive or invasive 
ventilatory support.  ●
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Much of the focus in the 
management of chronic 
obstructive pulmonary 
disease (COPD) is on re-

ducing symptoms related to airflow 
obstruction. Associated comorbidi-
ties, however, contribute significantly 
to overall mortality in patients with 
COPD. In fact, the leading causes of 
death in such patients are lung can-
cer and cardiovascular disease.1 To 
improve the quality of life for patients 
with COPD, therefore, it is essential 
that clinicians know how to recog-
nize and manage common COPD co-
morbidities.

Lung CanCer
After controlling for smoking, COPD 
remains an independent risk fac-
tor for lung cancer, which is two to 
five times more common in smokers 
with COPD than in smokers with-
out COPD.2 The absolute risk of lung 
cancer correlates with the severity of 
COPD.2

Most patients with lung can-
cer present with advanced disease. 
Early diagnosis of lung cancer is 
particularly challenging in patients 
with COPD because many signs and 
symptoms (such as cough, weight 
loss, and dyspnea) are common in 
both diseases.3 The U.S. Preventive 
Services Task Force and the Ameri-
can College of Chest Physicians have 
found insufficient evidence to advo-

cate for or against routine lung can-
cer screening.3 

The importance of smoking ces-
sation cannot be overemphasized. 
Tobacco smoke induces chronic in-
flammation, which plays a role in 
the pathogenesis of cardiovascular 
disease and pulmonary hypertension 
(PH) as well as lung cancer.4 The 
Lung Health Study, a multicenter, 
randomized, controlled trial, clearly 
showed that those who quit smoking 
have substantially reduced rates of 
death from lung cancer, cardiovascu-
lar disease, and other cancers.1 For 
patients with established lung cancer, 
treatment guidelines are readily avail-
able from the American College of 
Chest Physicians.5

CardiopuLMonary disease

atherosclerotic coronary artery 
disease
Ischemic heart disease, not respira-
tory failure, is the leading cause of 
death in patients with COPD. Patients 
with COPD are at increased risk for 
cardiovascular morbidity and mortal-
ity independent of other cardiovas-
cular risk factors, including tobacco 
use.6 The measured forced expiratory 
volume in one second (FEV

1
) is as 

significant a predictor of mortality as 
serum cholesterol level.7 It is essen-
tial, therefore, that clinicians manage 
comorbid coronary artery disease in 
accordance with accepted guidelines 
in patients with COPD. This includes 
the use of aspirin, beta-blockers, an-
giotensin converting enzyme (ACE) 
inhibitors, and statins.8

Congestive heart failure 
Roughly 14 million people in the 
United States have COPD,9 and five 
million Americans have congestive 
heart failure (CHF).10 Compared to 
patients without COPD, the relative 
risk of developing CHF for patients 
with COPD is 4.5 (CI, 4.25 to 4.95).11 
Clinically, it can be very difficult to 
differentiate the two conditions since 
dyspnea is common to both. The use 
of two-dimensional echocardiogra-
phy and B-type natriuretic peptide 
(BNP) can help clinicians distinguish 
CHF from COPD to guide appropri-
ate treatment (Table 1).6

When the left ventricular ejection 
fraction is less than 40%, an elevated 
BNP level suggests the need for full 
CHF therapy, including diuretics, 
ACE inhibitors, and cardioselec-
tive beta-blockade. In patients with 
COPD and moderate to severe CHF, 
the benefits associated with beta-
blocker treatment clearly outweigh 
the risks.12 If the ejection fraction is 
normal and the BNP level is below 
100 pg/mL, treatment should be fo-
cused on COPD. If the BNP level is 
intermediate or left ventricular mass 
is increased, the patient should be 
treated with diuretics and ACE inhibi-
tors in addition to COPD therapies.

pulmonary hypertension
COPD is the most common respira-
tory cause of PH. Between 20% and 
35% of patients with COPD have 
concomitant PH.13 Chronic hy-
poxia leads to neomuscularization 
of the pulmonary arterioles, vascu-
lar remodeling, local vasoconstric-
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tion, and increased pulmonary artery 
pressures.14 Inflammation, typically 
brought on by exposure to tobacco 
smoke, results in local tissue remod-
eling, which further increases pul-
monary arteriolar pressure.15 PH is 
considered when mean pulmonary 
artery pressures exceed 25 mm Hg. 

PH in COPD is most common in 
patients with severe airflow limita-
tion. Nearly 50% of patients who have 
COPD and an FEV

1
 value that is less 

than 25% predicted will have mean 
pulmonary artery pressures exceed-
ing 25 mm Hg.16 While the degree 
of PH associated with COPD is usu-
ally mild, it adversely affects survival. 
Five-year survival is 36% for patients 
with pulmonary artery pressures  
between 25 and 40 mm Hg17 and  
less than 20% for patients with pul-
monary artery pressures greater than  
40 mm Hg.18

The diagnosis of COPD-associated 
PH can be difficult (Figure). Signs of 
right-sided heart failure often are ob-
scured by obesity or hyperinflation. 
Electrocardiographic changes associ-
ated with cor pulmonale, including 
right axis deviation, increased P wave 
amplitude in the inferior leads (II, III, 
and aVF), and an S

1
Q

3
T

3
 pattern or 

right bundle branch block, may be 
suggestive of PH. Echocardiography 
is less helpful in diagnosing PH than 
CHF because hyperinflation is com-
mon in patients with COPD and it 
obscures proper estimation of right 
ventricular pressures. Ultimately, the 
definitive diagnosis is based on right 
heart catheterization.15 

Treatment of COPD-associated PH 
is straightforward. Patients are given 
supplemental oxygen to maintain a 
PaO

2
 of at least 55 mm Hg. As of yet, 

there is no clear indication for treat-
ing patients with prostanoid or phos-
phodiesterase inhibitor medications.15 
Lung transplantation may improve 
quality of life for candidates with ad-

vanced disease who meet physical 
and psychological criteria, although 
it is not clear that transplantation im-
proves survival.19 

MaLnutrition
Pulmonary cachexia, which occurs 
in moderate to severe COPD, is vex-
ing to both patients and physicians. 
One third to one fifth of patients with 
COPD show signs of muscle wast-
ing.20 Low body mass index has been 
associated with increased mortality in 
several21,22—but not all23,24—studies 
that have considered nutritional sta-
tus in COPD. Causes of weight loss 
in COPD include inadequate caloric 
intake, increased energy expenditure 
due to increased work of breathing, 
muscle wasting, and systemic effects 
of chronic inflammation.25

While weight loss in patients with 
COPD is associated with poor prog-
nosis, a recent systematic review of 
11 randomized, controlled trials, in-
cluding 352 participants, concluded 
that “nutritional support had no 

significant effect on anthropomet-
ric measures, lung function or exer-
cise capacity in patients with stable 
COPD.”26 Given this lack of evidence, 
nutritional support should be offered 
only after clinical nutritional assess-
ment since, paradoxically, nutritional 
oversupplementation can reduce 
overall caloric intake.27 Future thera-
pies to treat pulmonary cachexia may 
include ghrelin,28 anabolic agents, or 
anti-inflammatory therapies.29

MentaL HeaLtH
Mental health issues are common in 
patients with COPD. In fact, 30% to 
60% meet diagnostic criteria for men-
tal illness.30 Published studies suggest 
that anywhere from 10% to 90% of 
patients with COPD have underlying 
anxiety,31 and 7% to 80% have under-
lying depression.30 The frequency of 
depression and anxiety are far higher 
in patients with COPD than in the 
population at large, in which the 
point prevalence of depression is 7% 
to 19%32 and the point prevalence of 
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Table 1. The use of BNPa and echocardiography  
to diagnose and treat CHFb in patients with COPDc,6 

Findings CHF diagnosis Treatment

BNP 

< 100 pg/mL Not likely Treat for COPD

100–500 pg/mL Moderate   Consider diuretics and 
ACEd inhibitors

> 500 pg/mL Definitive   Diuretics and ACE  
inhibitors

Two-dimensional echocardiography

Ejection fraction < 40% Definitive   Diuretics, ACE inhibi-
tors, and beta-blocker

Ejection fraction > 40%  Moderate Diuretics and ACE 
with increased LVe mass  inhibitors 

Normal echocardiography Excluded Treat for COPD
aBNP = B-type natriuretic peptide. bCHF = congestive heart failure. cCOPD = chronic  
obstructive pulmonary disease. dACE = angiotensin converting enzyme. eLV = left  
ventricular.



anxiety is up to 15%.33 Additionally, 
patients with underlying mental dis-
ease are far more likely to have COPD 
than other chronic illnesses, probably 
as a result of concomitant tobacco 
use.34 

Patients with COPD and untreated 
anxiety or depression are more likely 
to have poor outcomes following 
acute COPD exacerbations.35 They 
are also less likely to engage in reha-
bilitative programs.30 This leads to 
significantly lower quality of life36 
and worsened disease progression.37 
Patients with COPD also have greater 
levels of hypochondriasis and hyste-
ria,38 leading many physicians to con-
sider them more challenging to care 
for than patients with other chronic 
medical conditions.39 

Smoking is a common denomina-
tor in the pathophysiology of both 
COPD and underlying mental ill-
ness. Pulmonary damage resulting 
from chronic tobacco exposure leads 
to hypoxia, which creates the sub-
jective sensation of dyspnea as well 
as other cognitive effects. Compared 
with nonhypoxic controls, hypoxic 
patients with COPD score lower on 
tests requiring memory inputs, high 
levels of attention, and higher order 
cognitive processing.40 Patients who 
quit smoking have better outcomes 
on these types of tests than those who 
continue to smoke.41

Several nonpharmacologic thera-
pies focused on cognitive-behavioral 
techniques and pulmonary rehabilita-
tion are available to treat mental ill-
ness in COPD. While little trial data 
specifically guides the pharmacologic 
treatment of comorbid anxiety and 
depression in patients with COPD, 
several classes of drugs are available 
for this purpose (Table 2). Bupropion 
and nortryptyline have been exam-
ined specifically within the context 
of tobacco cessation in depressed pa-
tients with COPD.42 

sLeep disorders
The Sleep Heart Health Study revealed 
no differences in daytime sleepiness, 
sleep latency, sleep efficiency, duration 
of sleep stages, rapid eye movement 
time, or arousal index between indi-
viduals with and without spirometric 

evidence of airway obstruction. Total 
sleep time was slightly longer in those 
without COPD. Researchers noted no 
trends toward poorer sleep by these 
objective measures with increasing 
severity of COPD.43 Investigators also 
found no significant difference in the 
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Figure. Diagnosis of pulmonary hypertension in patients with chronic obstructive pul-
monary disease.15 aMRC = Medical Research Council. bBNP = B-type natriuretic peptide. 
cMRI = magnetic resonance imaging.
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prevalence of obstructive sleep apnea 
(OSA) between those with mild ob-
structive lung disease and those with 
normal lung function. This suggests 
that, at least for patients with mild 
COPD, sleep disorders (including 
OSA) are not more prevalent than in 
the general population.

Patients with moderate to se-
vere COPD, however, tend to have 
reduced sleep efficiency and total 
sleep time, delayed sleep onset, and 
increased arousals during sleep.13 
Nocturnal hypoxemia may be a con-
tributing factor. These patients also 
have decreased PaO

2
—which, owing 

to the kinetics of the oxygen-hemo-
globin dissociation curve, results in 
substantial decreases in arterial oxy-
gen saturation if PaO

2
 is reduced even 

modestly during sleep.

An early study suggested an as-
sociation between solitary noctur-
nal hypoxemia and mortality,44 but 
a recent systematic review45 identi-
fied two randomized, clinical trials of 
oxygen supplementation in patients 
with COPD and no significant day-
time hypoxemia (PaO

2
 greater than 

60 mm Hg) that found no effect on 
sleep quality or mortality.46,47 Weit-
zenblum and Chaouat found no asso-
ciation between nocturnal hypoxemia 
and increased mortality, polycythe-
mia, or PH.48 Similarly, a recent sys-
tematic review found insufficient data 
to support the use of noninvasive, in-
termittent, positive pressure ventila-
tion to augment conventional oxygen 
therapy in patients with stable COPD, 
hypoxemia, and hypercapnia.49 These 
data support current recommenda-

tions that supplemental oxygen ther-
apy be used only for patients with 
daytime resting hypoxemia.50 Patients 
with COPD and OSA, however, have 
more severe arterial oxygen desatura-
tion and are at greater risk for PH.43 

Treatment of sleep problems in pa-
tients with COPD involves counseling 
on general sleep hygiene; avoidance 
of alcohol before bedtime; and cau-
tious, short-term use of hypnotics. 

suMMary
Most patients with COPD have 
at least one comorbid disease, and 
clinical diagnosis is challenging. Tar-
geted laboratory testing (BNP) and 
ancillary imaging (echocardiogra-
phy) can help clinicians differentiate 
various cardiopulmonary causes of 
dyspnea. Recognizing and address-
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Table 2. Medications for treatment of anxiety and depression  
in patients with chronic obstructive pulmonary disease

Medication Dosage

Tricyclic antidepressants

Imipramine  Begin 25–50 mg PO at bedtime; increase 25 mg every 3–4 days to a maximum of  
100 mg/day in elders or 300 mg/day in young, healthy patients

Amitriptyline  Begin 25–50 mg PO at bedtime; increase by 25 mg every 2–3 days (10–25 mg in el-
ders) to a maximum of 100 mg/day in elders or 300 mg/day in young, healthy patients

Nortriptyline  Begin 25–50 mg PO at bedtime; increase by 25 mg every 2–3 days (10–25 mg in el-
ders) to a maximum of 100 mg/day in elders or 300 mg/day in young, healthy patients

Clomipramine  Begin 25 mg PO in divided doses with food at bedtime; increase by 25 mg every 4–7 
days (10–25 mg in elders) to a maximum of 100 mg/day in the first 2 weeks of therapy; 
thereafter, maximum dosage is 250 mg/day; discontinue gradually

Selective serotonin reuptake inhibitors

Fluoxetine 20–60 mg/day PO; begin at 20 mg/day

Sertraline 50–200 mg/day PO; begin at 50 mg/day

Paroxetine 10–50 mg/day PO; begin at 10–20 mg/day

Citalopram 20–60 mg/day PO; begin at 20 mg/day

Escitalopram 10 mg/day PO 

Other

Bupropion  100 mg/day PO; titrate after 3 days to 100 mg PO three times daily; maximum dosage 
is 450 mg/day



ing anxiety and depression can im-
prove quality of life and slow disease  
progression. ●
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