
Nouvelles et analyses

326 JAMC • 8 AOÛT 2000; 163 (3)

Background

Although inhaled corticosteroid ther-
apy has been well validated as the main-
stay for the pharmacological man-
agement of asthma,1 its role in the
treatment of chronic obstructive pul-
monary disease (COPD) remains less
certain.

Question

What is the effect of long-term inhaled
corticosteroid therapy on lung func-
tion, frequency of exacerbations and
health status in patients with moderate
to severe COPD?

Design

In this double-blind clinical trial, con-
ducted in 18 hospitals in the United
Kingdom, 751 patients with nonasth-
matic COPD were randomly assigned
to receive either fluticasone, 500 µg
twice daily, or placebo. All subjects
were given a 14-day course of pred-
nisolone, 0.6 mg/kg daily, before ran-
domization. Bronchodilator therapy
with salbutamol or ipratropium bro-
mide, or both, was continued during
the trial, and the use of theophyllines
and nasal and ophthalmic cortico-
steroids was also allowed. Subjects
were seen quarterly for 3 years to mea-
sure their forced expiratory volume in
1 second (FEV1) and to record self-
reported exacerbations, and every 6
months to measure their health status
and serum cortisol levels. Exacerba-
tions were defined as worsening respi-
ratory symptoms requiring orally
administered corticosteroids or anti-
biotics, or both, and health status was
measured using the St. George’s Respi-
ratory Questionnaire, a disease-specific

instrument. Subjects were withdrawn if
they reported more than 2 exacerba-
tions in 3 months that required treat-
ment with corticosteroids.

Results

The subjects were predominantly male
(74%), and the mean age was 64 years.
The mean number of cigarette pack-
years was 44 at the time of randomiza-
tion; about 40% of the subjects
smoked throughout the trial. The
mean FEV1 was 1.4 L (50% predicted),
in keeping with moderate to severe
COPD. Each group demonstrated a
slight improvement in FEV1 (by about
60 mL) after taking prednisolone. In
the placebo group, however, the mean
FEV1 fell within 3 months to pre-
prednisolone levels and remained at
least 70 mL lower than in the fluticas-
one group at each 3-month interval
throughout the study period (p <
0.001). In the fluticasone group, there
was no correlation between pred-
nisolone response and subsequent re-
sponse to inhaled corticosteroid ther-
apy. Over the study period, the rate of
FEV1 decline did not differ between
the fluticasone and placebo groups (50
v. 59 mL/yr respectively, p = 0.16).
However, patients receiving fluticas-
one experienced 25% fewer exacerba-
tions (0.99 v. 1.32 per year, p = 0.026)
and a significantly slower decline in
health status (p = 0.004). Withdrawal
rates were high in both groups (flutica-
sone 43%, placebo 53%), but with-
drawals related to respiratory disease
(chiefly exacerbations of COPD) were
significantly more frequent in the
placebo group (25% v. 19%, p =
0.034). Rates of adverse events were
comparable, with a slightly higher in-
cidence of hoarseness, throat irritation

and oropharyngeal candidiasis in the
fluticasone group. Although serum
cortisol levels were slightly decreased
in that group as compared with the
placebo group (p < 0.032), the levels
were no more than 5% below the
lower limit of normal at any time.

Commentary

Results from this trial were similar to
those from 2 previously published stud-
ies of long-term use of inhaled cortico-
steroid therapy for COPD: it showed a
modest improvement in FEV1 but no
effect on the rate of FEV1 decline.2,3

However, this study differed from the
others because, in addition to assessing
physiologic end points, it measured ex-
acerbation rates and quality of life. Al-
though the study’s chief limitation was
the high withdrawal rates in both
groups, it is conceivable that the higher
rate of withdrawal in the placebo arm
may have led to an underestimate of
treatment effect.

Practice implications

Although this study confirms that long-
term inhaled corticosteroid therapy
does not alter the rate of decline of
FEV1 in COPD, it does provide evi-
dence of modest clinical benefit in
terms of health status and frequency of
exacerbations. These findings add a
measure of justification for what is fast
becoming widespread practice in the
management of patients with this com-
mon condition. — Donald Farquhar

The Clinical Update section is edited by
Dr. Donald Farquhar, head of the Division
of Internal Medicine, Queen’s University,
Kingston, Ont. The updates are written by
members of the division.
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ACE inhibitors and high-risk patients

Background

Angiotensin-converting-enzyme (ACE)
inhibitors lower morbidity and mor-
tality among patients with congestive
heart failure. In addition to a reduction
in afterload, ACE inhibitors have a
protective effect on the vasculature,
which may lead to a reduction in car-
diovascular events in high-risk patients
without a history of left ventricular
dysfunction.1

Question

Do ACE inhibitors lower the inci-
dence of cardiovascular events and
death among high-risk patients who
do not have a history of congestive
heart failure?

Design

A double-blind, multicentre, randomized
controlled trial was conducted to com-
pare the effects of ramipril to placebo in
9297 patients over the age of 55 who
were at high risk for cardiovascular
events. Eligible patients included those
with coronary artery disease, stroke,
peripheral vascular disease or a history of
diabetes mellitus plus another cardio-
vascular risk factor. Exclusion criteria
included congestive heart failure, overt
nephropathy or a history of myocardial
infarction or stroke within 4 weeks of the
study. The primary study outcome was
the combination of myocardial infarc-
tion, stroke or death from any cardio-
vascular event.

Results

Almost half of the subjects were older

than 65, and just over one-quarter were
women. Most patients (80%) had a
history of coronary artery disease,
about half were hypertensive (46.8%),
and many (38.5%) had diabetes
mellitus.

A chart audit found that more than
half of the patients had had their
ventricular function assessed before the
study. Of this group, 8.1% had a low
ejection fraction without a clinical
history of congestive heart failure.

The study was designed to continue
for 5 years, but it was stopped early
because of the beneficial effects of
ramipril on the primary outcome. The
primary end point occurred in 14.0%
of the patients in the treatment group,
as compared with 17.8% in the placebo
group.

This result was consistent in both
men and women and in all predefined
subgroups, including patients with
diabetes, hypertension and left ven-
tricular dysfunction. Treatment with
ramipril was associated with significant
reductions in secondary end points such
as cardiac arrest, congestive heart fail-
ure, revascularization procedures and
death from any cause. The incidence of
new diagnoses of diabetes was sig-
nificantly lower in the ramipril group
than in the placebo group (102 v. 155
patients).

Commentary

This large, randomized study docu-
ments the beneficial effects of ACE
inhibitors in patients at high risk for
cardiovascular events. The results were
consistent across subgroups, and ben-
efit extended to a number of secondary
outcomes. Ramipril was well tolerated,

with cough resulting in discontinu-
ation of the medication in 7.3 % of
patients.

The intriguing reduction in the
incidence of diabetes corresponds to
observations in the Captopril Preven-
tion Project study of antihypertensive
therapy.2

Practice implications

When given ramipril therapy, high-
risk patients over age 55 with normal
left ventricular function have a re-
duced rate of myocardial infarction,
stroke and death from cardiovascular
causes. Ramipril, started at a dose of
2.5 mg/d and titrated over 1 month to
a dose of 10 mg/d, is well tolerated.
Whether the findings of this study can
be extended to angiotensin II receptor
inhibitors is unknown.

The reduction in the incidence of
diabetes among patients taking the
ACE inhibitor is an important ob-
servation that merits further investi-
gation. — Kathryn A. Myers

The Clinical Update section is edited by
Dr. Donald Farquhar, head of the Division
of Internal Medicine, Queen’s University,
Kingston, Ont. The updates are written by
members of the division.
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