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ABSTRACT

OBJECTIVE To review the diagnosis, assessment of severity, and management of chronic obstructive pulmonary
disease (COPD) and to address the systemic manifestations associated with COPD.

SOURCES OF INFORMATION PubMed was searched from January 2000 to December 2007 using the key
words COPD, practice guidelines, randomized controlled trials, therapy, and health outcomes. The Canadian
Thoracic Society guideline on management of COPD was carefully reviewed. The authors, who have extensive
experience in care of patients with COPD, provided expert opinion.

MAIN MESSAGE Chronic obstructive pulmonary disease is a common systemic disease caused primarily by
smoking. Spirometry is essential for diagnosis of COPD and should be integrated into primary care practice.
Pharmacologic and nonpharmacologic therapy improves symptoms, capacity for exercise, and quality of life.
Smoking cessation is the only intervention shown to slow disease progression. The systemic manifestations and
comorbidity associated with COPD need to be identified and addressed to optimize health and quality of life.

CONCLUSION An evidence-based approach to managing COPD along with a primary care chronic disease
management model could improve quality of life for patients with COPD.

RESUME

OBJECTIF Faire le point sur le diagnostic, I’évaluation de la gravité et le traitement de la maladie pulmonaire
obstructive chronique (MPOC), et en rappeler les manifestations systémiques.

SOURCES DE L'INFORMATION On a consulté PubMed entre janvier 2000 et décembre 2007, a 'aide des
rubriques COPD, practice guidelines, randomized controlled trials, therapy et health outcomes. Les directives de
la Société Canadienne de Thoracologie ont été soigneusement revues. Les auteurs ont fourni des opinions
expertes tirées de leur longue expérience du traitement de la MPOC.

PRINCIPAL MESSAGE La maladie pulmonaire obstructive chronique est une affection systémique fréquente
causée principalement par le tabagisme. La spirométrie est essentielle au diagnostic et elle devrait faire partie
de la médecine de premiere ligne. Les traitements pharmacologiques et non pharmacologiques améliorent
les symptomes, la capacité a l'effort et la qualité de vie. L'arrét du tabac est la seule intervention qui puisse
en ralentir la progression. Il importe d'identifier et de prendre en charge les manifestations systémiques de la
MPOC et la comorbidité associée afin d’optimiser la santé et la qualité de vie.

CONCLUSION Une prise en charge de la MPOC fondée sur des preuves et associée a un modele de traitement
des maladies chroniques en médecine primaire pourrait assurer une meilleure qualité de vie aux patients
souffrant de MPOC.

This article has been peer reviewed.
Cet article a fait I'objet d'une révision par des pairs.
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systemic disorder caused mainly by smoking and

is characterized by progressive irreversible, or
partially reversible, airflow obstruction; systemic man-
ifestations; and recurrent exacerbations.! Respiratory
symptoms include dyspnea, wheezing, coughing, and
sputum production. Systemic features include skeletal
muscle dysfunction and hence limited ability to exer-
cise,>* weight loss, depression and anxiety,* osteoporo-
sis,® increased risk of cardiovascular disease® including
right heart failure, and polycythemia.

Most cases (85% to 90%) are due to cigarette smok-
ing. Other causes include exposure to air pollutants and
environmental toxins and hereditary factors, such as o, -
antitrypsin deficiency. Reports indicate that at least 10%
to 15% of smokers will be diagnosed with COPD based
on conventional diagnostic strategies, although this is
likely an underestimation of the proportion of smokers
with COPD.

In Canada, COPD is a prevalent condition and is
associated with substantial negative effects on health.”
Evidence from recent literature provides an approach to
managing COPD that acknowledges the systemic mani-
festations of the disease and the many comorbidities
that accompany it. Primary care providers have a unique
opportunity to identify patients at risk through directed
screening, to implement primary and secondary preven-
tion strategies, and to provide care that encompasses
a holistic approach to management. As the population
ages, the burden of illness from COPD is expected to
increase. Application of a simple approach to identifying
and managing COPD could substantially improve patient
care and the efficiency of practice.

Chronic obstructive pulmonary disease (COPD) is a

Case description

A 58-year-old female smoker presents complain-
ing of dyspnea associated with chronic cough and
sputum production during the winter months. Her
general health is good, and she is not taking any
medications. She recently took early retirement to
spend more time golfing but finds she is too short of
breath to play more than 9 holes even though she
now has the time. She gets breathless walking up a
slight hill. She is 1.64 m tall, weighs 65 kg, and has
a body mass index of 24. Results of respiratory and
cardiac examinations are normal. Chest radiography
shows hyperinflation. Office spirometry reveals mod-
erate airflow obstruction.

Sources of information
PubMed was searched from January 2000 to December
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2007 using the key words COPD, practice guidelines, ran-
domized controlled trials, therapy, and health outcomes.
The Canadian Thoracic Society’s guideline on manage-
ment of COPD was reviewed extensively, and some
of the references published before 2003 were gath-
ered from this document. The approach we describe
was developed based on the clinical experience of the
authors and is supported by evidence when referenced.
Generally, the recommendations on pharmacologic and
nonpharmacologic therapy are based on data from ran-
domized controlled trials (level I evidence).

Screening and diagnosis

Screening can be carried out with simple office spi-
rometry. All smokers and ex-smokers 40 years old and
older should be screened. Screening with spirometry is
underused in primary care, and health care providers
should consider developing a way of identifying smok-
ers and ex-smokers in their practices in order to ensure
that these patients are offered screening for COPD.
Ways to identify these patients include flagging charts
or using computerized reminders, particularly during
periodic health visits. A recent prospective observa-
tional study that screened 818 smokers older than 40
with no known diagnosis of COPD found a prevalence of
COPD of 18.9%.8 More than 40% of those with COPD had
moderate to severe impairment in lung function. These
results are consistent with those of other studies that
have reported a prevalence of COPD of 7.4% to 18% in
general practice.”!® Preliminary results from the multina-
tional Burden of Obstructive Lung Disease (BOLD) study
demonstrated a prevalence of COPD of 10.7% based on
a forced expiratory volume of air in 1 second (FEV,) of
<80% and an FEV —forced vital capacity ratio of <0.7."
Spirometry is inexpensive and is supported financially
through most provincial health care programs. Although
the cost-effectiveness of office spirometry has not been
established,'? the early diagnosis it provides will iden-
tify patients who require more aggressive interventions
aimed at smoking cessation and allow implementation
of pharmacologic and nonpharmacologic therapy.

A diagnosis of COPD requires a postbronchodilator
FEV -forced vital capacity ratio of <0.7. If this parameter
normalizes over time, then the diagnosis must be with-
drawn and an alternative diagnosis considered.!

Classification of severity and prognosis

Once the diagnosis is confirmed, patients should be
carefully evaluated to identify factors contributing to the
disease, the effect of COPD on their lives, and prognosis
(Table 1). Potential systemic manifestations of the dis-
ease must be identified, as they might strongly influence
decisions about treatment. These systemic manifesta-
tions include pulmonary hypertension and cor pulmo-
nale, coronary artery disease, hypercapnia, osteopenia
or osteoporosis, peripheral muscle dysfunction and low

VOL 54: MAY * MAI 2008 Canadian Family Physician - Le Médecin de famille canadien 707




Clinical Review Approach to chronic obstructive pulmonary disease in primary care

Table 1. Initial evaluation of patients diagnosed with
chronic obstructive pulmonary disease

Table 2. Modified Medical Research Council dyspnea
scale

INVESTIGATION TARGET MEASUREMENT DYSPNEA GRADE  DESCRIPTION

Dyspnea Medical Research Council dyspnea 0 Breathless only with strenuous activity or
grade (disease severity) exercise

Exposure history Smoking, airborne pollutants 1 Troubled by shortness of breath when hurrying

Family history ot,-Antitrypsin deficiency on level ground or walking up a slight hill

Examination Body mass index, edema, side 2 Walks slower th'c_m people the same age on
. level ground owing to bregthlessn@ss OR has to

) ) i stop for breath while walking at his or her

Spirometry Confirm diagnosis own pace on level ground

Chest x-ray scan Rule out gther CEIEES O 3 Stops for breath after walking about 100 m or
comorbidity after walking for a few minutes on level ground

Arterial blood gas test Assess for hypoxemia and 4 Tiom biesifiless i leve e hovse O

(if FEV, is <40% of
predicted)

hypercapnia
Exercise testing

6-min walk test or cardiopulmonary
exercise test

Sputum induction Evaluate for eosinophilic or

neutrophilic bronchitis

Bone densitometry Assess for osteopenia and

osteoporosis

Assess cardiac function and
pulmonary hypertension

Echocardiogram

Screening for depression
or anxiety

Look for comorbid psychiatric
symptoms

FEV,—forced expiratory volume of air in 1 second.

body mass index, depression and anxiety, and concomi-
tant eosinophilic bronchitis.

Traditionally, the severity of COPD has been classified
based on the degree of reduction in FEV,. While FEV is
a useful measure, it does not accurately predict capacity
for exercise'® or survival as well as other measures, such
as formal laboratory-based exercise testing or symp-
toms of dyspnea.'* Measures other than FEV, should be
used to establish disease severity in primary care prac-
tice. These measures include evaluating the degree of
dyspnea using the modified Medical Research Council
(MRC) dyspnea scale'!® or BODE index.

Dyspnea is a frequent symptom in COPD, and a sim-
ple classification scheme modified from the MRC dyspnea
scale (Table 2'%) can assist in identifying the severity of
disease.! The scale can be easily and efficiently applied
in an office setting.

Chronic obstructive pulmonary disease is a major cause
of morbidity and mortality. The long-term prognosis in
most patients indicates progressive deterioration in lung
function and increased systemic manifestations. Severity
of dyspnea and capacity for exercise are more predictive
of mortality than FEV, is.'#!® The BODE index'’ is a multi-
dimensional tool that has been shown to predict survival
based on body mass index (<21 is associated with greater
mortality), FEV, (airflow obstruction), degree of dyspnea
(MRC grade), and capacity for exercise (6-minute walk

breathless when dressing or undressing

Adapted from Br Med J 1959;2:257-66'" with permission from the
BMJ Publishing Group.

distance). The BODE score is useful in establishing prog-
nosis and severity of disease,!”'® is responsive to respi-
ratory rehabilitation,!® predicts risk of hospitalization for
COPD patients better than FEV, does,* and is sensitive
to change following exacerbations.?! In primary care, the
BODE score gives an estimate of prognosis and, therefore,
might be helpful in determining which patients should be
considered for more aggressive therapy and follow-up.
The BODE index is also useful for identifying response
to certain interventions. Patients who have high BODE
scores (indicating worse prognoses) might benefit from
discussions about end-of-life care and referral to pallia-
tive care specialists.

A BODE score is easy to calculate and should be deter-
mined for each patient with COPD; it requires measure-
ment of body mass index, spirometry, a 6-minute walk
test, and evaluation of MRC dyspnea grade (Table 3!7).
A higher score (out of 10) indicates a worse progno-
sis. The mortality hazard ratio associated with a 1-unit
change in score is 1.34.

Approach to management

It is crucial for physicians to be positive and supportive.
Disease-specific education is important for all patients
with chronic illnesses. If formal education programs
are not available, information booklets on COPD are
useful and are available through most provincial lung
associations.

Nonpharmacologic therapy for COPD includes smok-
ing cessation, yearly influenza vaccine, pneumonia vac-
cine every 5 to 10 years, and oxygen therapy (if patients
have resting daytime hypoxemia). Smoking cessation
counseling should be offered to all patients who con-
tinue to smoke. Cessation rates are higher when coun-
seling is combined with smoking cessation aids, such
as nicotine replacement therapy?? or newer therapies
including bupropion or varenicline.?
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Table 3. Points used to calculate the BODE index score

POINTS ON THE BODE INDEX
VARIABLE 0 1 2 3

FEV1 (% of >65 50-64 36-49 <35
predicted)

Distance walked >350 250-349 150-249 <149

in 6 min (m)

Medical Research 0-1 2 3 4
Council dyspnea
scale score (0-4)

Body mass index >21 <21

FEV,—forced expiratory volume of air in 1 second.
Adapted from Celli et al."” © 2004 Massachusetts Medical Society. All
rights reserved. Reprinted with permission.

The benefits of pulmonary rehabilitation are well rec-
ognized'?* and include decreased dyspnea, increased
capacity for exercise, and better quality of life. The main
limiting factors are patients’ motivation, the availabil-
ity of rehabilitation programs, and failure to refer. It is
now recognized that patients with all levels of disease
can be enrolled in pulmonary rehabilitation programs,
although those with more severe muscle weakness and
exercise intolerance and less ventilatory limitation are
likely better candidates.? The role of education in COPD
management has gained greater importance with the
recognition that education and self-management pro-
grams substantially reduce the number of nonscheduled
clinic visits, emergency room visits, and hospital admis-
sions.?®* We recommend that all patients with COPD
receive counseling on the importance of regular struc-
tured physical activity. Patients should be encouraged to
increase their physical activity and recognize that dys-
pnea is not a sign of harm.

There have been several recent advances in pharma-
cologic therapy for COPD. Chronic obstructive pulmonary
disease is not asthma, and the role of bronchodilator
therapy and corticosteroid therapy is unique in the treat-
ment of COPD.

Short-acting bronchodilator therapy (salbutamol
and ipratropium) should be used to reduce dyspnea
and improve exercise performance and lung function.
Combination therapy achieves greater bronchodilation
although has no additional effect on dyspnea or qual-
ity of life. Long-acting bronchodilator agents, including
long-acting B-agonists (salmeterol and formoterol) and
the long-acting anticholinergic agent tiotropium pro-
vide sustained improvements in lung function while also
achieving improvements in dyspnea and quality of life.
With greater understanding of the mechanisms responsi-
ble for dyspnea in COPD, it is now established that long-
acting bronchodilator therapy, particularly tiotropium,
exerts its beneficial effect by reducing dynamic hyperin-
flation and the resulting increased labour of breathing.?
This helps to alleviate dyspnea and improve capacity for
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exercise. A recent randomized controlled trial demon-
strated a small but significant 5.7% absolute reduction in
exacerbation rates in patients with severe COPD (mean
FEV, was 36% of predicted) treated with tiotropium com-
pared with those taking placebo.?® The combination of
tiotropium and ipratropium might cause excessive dry-
ing of the mouth and increased sputum viscosity and
should, therefore, be used cautiously, if at all.

Inhaled corticosteroids (ICS) have been recommended
for patients with moderate to severe airflow obstruc-
tion and frequent exacerbations based on data from
randomized controlled trials.?* Recent studies evaluat-
ing the effect of ICS on mortality have had conflicting
results.*® The TORCH trial, a large (n=6112), multicentre,
randomized controlled trial, failed to show a statistically
significant reduction in mortality in any of the treatment
arms (fluticasone plus salmeterol, salmeterol alone, fluti-
casone alone) compared with placebo.®! Use of a com-
bination of an ICS and a long-acting bronchodilator
agent, though, has been shown to increase lung func-
tion, improve health-related quality of life, and reduce
dyspnea compared with use of either agent alone.?

In centres where sputum cell count measurement is
available, we recommend measuring total and differ-
ential cell counts to evaluate for a concurrent diagno-
sis of eosinophilic bronchitis, which is present in up to
40% of patients with COPD.* Identifying these patients is
important because they will have a greater response to
ICS therapy and might also have a greater reduction in
exacerbations while receiving this therapy.>**

Identifying and managing the systemic manifestations
of COPD is extremely important. Patients with pulmo-
nary hypertension secondary to COPD and cor pulmo-
nale require careful fluid and diuretic management while
stable and during exacerbations. Patients with chronic
hypercapnia are at increased risk of respiratory acido-
sis and hypercapnic respiratory failure with uncontrolled
supplemental oxygen therapy, particularly during exac-
erbations. Ideally, these patients should be identified
while they are stable in order to prevent the complica-
tions associated with excessive supplemental oxygen
delivery during exacerbations. Patients with low body
mass and peripheral muscle dysfunction might benefit
more from respiratory rehabilitation than patients whose
exercise capacity is limited primarily by their ventilatory
function.?® Patients with COPD who have osteopenia
or osteoporosis should be identified and treated with
calcium, vitamin D, and bisphosphonate therapy, par-
ticularly when they have ongoing exposure to corticoste-
roids. Anxiety or depression can result from symptoms
of COPD or arise independently. Anxious or depressed
patients require careful evaluation and consideration of
reversible causes, including excessive B-agonist use or
oral corticosteroid therapy. In some situations, therapy
directed at controlling symptoms results in a reduction
in dyspnea-related anxiety. We have found it beneficial
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to involve members of an interdisciplinary health care
team, including social workers, psychiatrists, or respira-
tory therapists, in the care of these patients.

Outpatient management of exacerbations
Recurrent exacerbations are a principal feature of COPD
and are defined clinically by increases in dyspnea, spu-
tum volume, or sputum purulence. Exacerbations are
associated with a substantial negative effect on quality of
life, promote accelerated deterioration in lung function,
and are associated with an increased risk of mortality.?
Primary care providers commonly manage outpatient
exacerbations of COPD. A chest radiograph should be
done if clinically indicated, as it could alter management
in up to 20% of cases.* Corticosteroids have been shown
to reduce recurrent exacerbations, decrease length of time
in hospital, and improve lung function in patients treated
in hospital.* There is now also strong evidence support-
ing corticosteroid therapy in outpatient management of
exacerbations of COPD, and this therapy should be used
routinely unless there are contraindications. Based on
evidence from a recent randomized controlled trial,> we
recommend a 7- to 10-day course of prednisone (approx-
imately 30 to 40 mg/d) for patients with exacerbations of
COPD not requiring hospitalization. Antibiotics should be
given to patients with infective exacerbations of COPD,
which are usually characterized by increases in sputum
volume and purulence. Patients could also benefit from
increased doses of their usual short-acting bronchodilator
therapy until the exacerbations resolve, although exces-
sive use of short-acting anticholinergic therapy might
cause sputum to become more viscous and make airway
clearance more difficult. If an underlying cause is identi-
fied (eg, congestive heart failure), then therapy directed
toward this cause is warranted. Patients with moderate
to severe increases in symptoms or who appear unwell
require evaluation in the emergency department and
should be considered for hospitalization.

Case resolution

Smoking cessation was discussed, and the woman
started taking a long-acting anticholinergic agent
(tiotropium) once daily along with a short-acting
bronchodilating agent (salbutamol), 2 puffs as needed
up to 4 times a day. An exercise program was dis-
cussed and recommended. She was seen in follow-up
in the fall, and influenza vaccine was provided. The
patient reported that she had stopped smoking and
had noticed an improvement in her dyspnea and
capacity for exercise. She was also very happy to
report that she was now able to complete all 18 holes
of golf with her friends.

Conclusion
Chronic obstructive pulmonary disease is a common sys-
temic disorder that is preventable, often underdiagnosed,

EDITOR'S KEY POINTS

» Using a simple approach to identifying and man-
aging chronic obstructive pulmonary disease (COPD)
could substantially improve care of patients with
COPD and the efficiency of practice.

« Screening can be carried out with office spirometry.
All smokers and ex-smokers 40 years old and older
should be screened.

» Measures other than forced expiratory volume of air
in 1 second should be used to establish the severity
of disease in primary clinical practice. Another
helpful maneuver is to measure dyspnea using the
modified Medical Research Council dyspnea scale or
BODE index, a multidimensional tool that predicts
survival of patients with COPD based on body mass
index, forced expiratory volume of air in 1 second,
degree of dyspnea, and capacity for exercise.

POINTS DE REPERE DU REDACTEUR

 L'utilisation d'une méthode simple pour identifier
et traiter la maladie pulmonaire obstructive chro-
nique (MPOC) pourrait améliorer considérablement
les soins aux patients atteints et |'efficacité de nos
interventions.

» On peut effectuer le dépistage au bureau par la spi-
rométrie. Tous les fumeurs et ex-fumeurs de 40 ans
et plus devraient subir le dépistage.

« Dans les soins primaires, |'évaluation de la gravité de
I'atteinte devrait recourir a des mesures autres que
le volume expiratoire maximal/seconde. Une autre
manoeuvre utile, qui permet de prédire la survie
des patients atteints de MPQOC, consiste a mesurer
la dyspnée par une modification de I'échelle de dys-
pnée du Conseil des Recherches Médicales ou par
I'indice de Bode, un outil multidimensionnel fondé
sur l'indice de masse corporelle, le volume expira-
toire maximalfseconde, le degré de dyspnée et la
capacité a I'effort.

and amenable to therapy. Patients with COPD who suffer
from dyspnea could benefit from short- and long-acting
bronchodilator agents and respiratory rehabilitation.
Application of recent advances in management of COPD
in office practice is practical*® and can provide physi-
cians and patients with renewed optimism in managing
COPD.
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groups of primary care physicians about chronic obstruc-
tive pulmonary disease specifically related to the Canadian
Thoracic Society’s guideline on management of the disease.

Correspondence to: Dr R.A. Mclvor, St jJoseph's
Healthcare—Firestone Institute for Respiratory Health,
50 Charlton Ave E, Hamilton, ON L8N 4A6;

telephone 905 522-1155; fax 905 521-6183;

e-mail amcivor@stjosham.on.ca

References

1. O’'Donnell DE, Aaron S, Bourbeau J, Bourbeau J, Hernandez P, Marciniuk
DD, et al. Canadian Thoracic Society recommendations for manage-
ment of chronic obstructive pulmonary disease—2007 update. Can Respir J
2007;14(Suppl B):5B-32B

2. Gosselink R, Troosters T, Decramer M. Peripheral muscle weakness contrib-
utes to exercise limitation in COPD. Am J Respir Crit Care Med 1996;153:976-80.

3. Skeletal muscle dysfunction in chronic obstructive pulmonary disease. A
statement of the American Thoracic Society and European Respiratory
Society. Am J Respir Crit Care Med 1999;159(4 Pt 2):S1-40.

4. Light RW, Merrill EJ, Despars JA, Gordon GH, Mutalipassi LR. Prevalence of
depression and anxiety in patients with COPD. Relationships to functional
capacity. Chest 1985;87:35-8.

5. Incalzi RA, Caradonna P, Ranieri P, Basso S, Fuso L, Pagano F, et al.
Correlates of osteoporosis in chronic obstructive pulmonary disease. Respir
Med 2000;94:1079-84.

6. Sin DD, Man SF. Why are patients with chronic obstructive pulmonary dis-
ease at increased risk of cardiovascular disease? The potential role of sys-
temic inflammation in chronic obstructive pulmonary disease. Circulation
2003;107:1514-9.

7. Lacasse Y, Brooks D, Goldstein RS. Trends in the epidemiology of COPD in
Canada, 1980 to 1995. COPD and Rehabilitation Committee of the Canadian
Thoracic Society. Chest 1999;116:306-13.

8. Tinkelman DG, Price D, Nordyke RJ, Halbert RJ. COPD screening efforts in pri-
mary care: what is the yield? Prim Care Respir ] 2007;16:41-8.

9. Buffels J, Degryse J, Heyman J, Decramer M. Office spirometry significantly
improves early detection of COPD in general practice: the DIDASCO study.
Chest 2004;125:1394-9.

10. Van Schayck CP, Loozen JM, Wagena E, Akkermans RP, Wesseling GJ.
Detecting patients at high risk of developing chronic obstructive pulmonary
disease in general practice: cross sectional case finding study [abstract]. BM/
2002;324:1370.

11. Schirnhofer L, Lamprecht B, Vollmer WM, Allison MJ, Studnicka M, Jensen
RL, et al. COPD prevalence in Salzburg, Austria: results from the Burden of
Obstructive Disease (BOLD) study. Chest 2007;131:29-36.

12. Krahn M, Chapman KR. Economic issues in the use of office spirometry for
lung health assessment. Can Respir ] 2003;10:320-6.

13. Fink G, Moshe S, Goshen J, Klainman E, Lebzelter J, Spitzer S, et al.
Functional evaluation in patients with chronic obstructive pulmonary dis-
ease: pulmonary function test versus cardiopulmonary exercise test. ] Occup
Environ Med 2002;44:54-8.

14. Nishimura K, Izumi T, Tsukino M, Oga T. Dyspnea is a better predic-
tor of 5-year survival than airway obstruction in patients with COPD. Chest
2002;121:1434-40.

15. Fletcher CM, Elmes PC, Fairbairn AS, Wood CH. The significance of respira-
tory symptoms and the diagnosis of chronic bronchitis in a working popula-
tion. Br Med ] 1959;2:257-66.

16. Oga T, Nishimura K, Tsukino M, Sato S, Hajiro T. Analysis of the factors
related to mortality in chronic obstructive pulmonary disease: role of exercise
capacity and health status. Am J Respir Crit Care Med 2003;167:544-9.

17. Celli BR, Cote CG, Marin JM, Casanova C, Montes de Oca M, Menez RA,
et al. The body-mass index, airflow obstruction, dyspnea, and exercise

Clinical Review

capacity index in chronic obstructive pulmonary disease. N Engl ] Med
2004;350:1005-12.

18. Imfeld S, Block KE, Weder W, Russi EW. The BODE index after lung volume
reduction surgery correlates with survival. Chest 2006;129:873-8.

19. Cote CG, Celli BR. Pulmonary rehabilitation and the BODE index in COPD.
Eur Respir ] 2005;26:630-6.

20. Ong KC, Earnest A, Lu SJ. A multidimensional grading system (BODE index)
as predictor of hospitalization for COPD. Chest 2005;128:3810-6.

21. CG Cote, Dordelly LJ, Celli BR. Impact of COPD exacerbations on patient-
centered outcomes. Chest 2007;131:696-704.

22. Taylor MC, Dingle JL. Prevention of tobacco-caused disease. In: Canadian
Task Force on the Periodic Health Examination. Canadian guide to clinical pre-
ventive health care. Ottawa, ON: Health Canada; 1994. p. 500-11.

23. Gonzales D, Rennard SI, Nides M, Oncken C, Azoulay S, Billing CB, et
al; Varenicline Phase 3 Study Group. Varenicline, an alpha4beta2 nico-
tinic acetylcholine receptor partial agonist, vs sustained-release bupropion
and placebo for smoking cessation: a randomized controlled trial. JAMA
2006;296:47-55.

24. Troosters T, Casaburi R, Gosselink R, Decramer M. Pulmonary rehabilita-
tion in chronic obstructive pulmonary disease. Am J Respir Crit Care Med
2005;172:19-38.

25. Troosters T, Gosselink R, Decramer M. Exercise training in COPD: how
to distinguish responders from nonresponders. J Cardiopulm Rehabil
2001;21:10-7.

26. Bourbeau J, Julien M, Maltais F, Rouleau M, Beaupre A, Begin R, et al.
Reduction of hospital utilization in patients with chronic obstructive pulmo-
nary disease: a disease-specific self-management intervention. Arch Intern
Med 2003;163:585-91.

27. O'Donnell DE, Fluge T, Gerken F, Hamilton A, Webb K, Aguilaniu B, et al.
Effects of tiotropium on lung hyperinflation, dyspnoea and exercise tolerance
in COPD. Eur Respir ] 2004;23:832-40.

28. Niewoehner DE, Rice K, Cote C, Paulson D, Cooper JA, Korkucki L, et al.
Prevention of exacerbations of chronic obstructive pulmonary disease with
tiotropium, a once-daily inhaled anticholinergic bronchodilator: a random-
ized trial. Ann Intern Med 2005;143:317-26.

29. Burge PS, Calverley PM, Jones PW, Spencer S, Anderson JA, Maslen TK.
Randomized, double blind, placebo controlled study of fluticasone propionate
in patients with moderate to severe chronic obstructive pulmonary disease:
the ISOLDE trial. BMJ 2000;320:1297-303.

30. Sin DD, Man SF. Do chronic inhaled steroids alone or in combination with
a bronchodilator prolong life in chronic obstructive pulmonary disease
patients? Curr Opin Pulm Med 2007;13:90-7.

31. Calverley PM, Anderson JA, Celli B, Ferguson GT, Jenkins C, Jones PW, et al;
TORCH investigators. Salmeterol and fluticasone propionate and survival in
chronic obstructive pulmonary disease. N Engl ] Med 2007;356:775-89.

32. Calverley P, Pauwels R, Vestbo J, Jones P, Pride N, Gulsvik A, et al; TRial of
Inhaled STeroids ANd long-acting beta2 agonists study group. Combined sal-
meterol and fluticasone in the treatment of chronic obstructive pulmonary
disease: a randomised controlled trial. Lancet 2003;361:449-56.

33. Leigh R, Pizzichini MM, Morris MM, Maltais F, Hargreave FE, Pizzichini E.
Stable COPD: predicting benefit from high-dose inhaled corticosteroid treat-
ment. Eur Respir ] 2006;27:964-71.

34. Siva R, Green RH, Brightling CE, Shelley M, Hargadon B, McKenna S, et al.
Eosinophilic airway inflammation and exacerbations of COPD: a randomised
controlled trial. Eur Respir J 2007;29:906-13.

35. Bach PB, Brown C, Gelfand S, McCrory D. Management of acute exacerba-
tions of chronic obstructive pulmonary disease: a summary and appraisal of
published evidence. Ann Intern Med 2001;134:600-20.

36. Niewoehner DE, Erbland ML, Deupree RH, Collins D, Gross NJ, Light RW, et
al. Effect of systemic glucocorticoids on exacerbations of chronic obstructive
pulmonary disease. N Engl ] Med 1999;340:1941-7.

37. Aaron SD, Vendemheen KL, Hebert P, Dales R, Stiell IG, Ahuja J, et al.
Outpatient oral prednisone after emergency treatment of chronic obstructive
pulmonary disease. N Engl ] Med 2003;348:2618-25.

38. Mclvor A, Little P. Chronic obstructive pulmonary disease. BMJ 2007;334:798.

VOL 54: MAY * MAI 2008 Canadian Family Physician - Le Médecin de famille canadien 711




