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PRO-PLATFORM

Chronic obstructive pulmonary disease (COPD) occurs
commonly and is responsible for a considerable morbidity and
mortality. Approximately fifty percent of smokers develop
chronic cough and expectoration, and fifteen percent of them
subsequently develop chronic airflow obstruction. I Cigarette
smoking is the most important etiological factor but other
factors such as occupational and environmental exposure and
genetic predisposition have been thought to playa role in the
pathogenesis of COPD. Cessation of smoking has been shown
to decrease the rate of decline of lung function in COPD, and is
at present the only proven long-term therapeutic intervention in
COPD.

Physiopathological studies demonstrate that the main
localization ofthe irreversible airflow obstruction is in the small
airways. The three major mechanisms responsible for the
decrease in caliber of the peripheral airways in COPD are: (1)
a chronic inflammatory process in the wall and lumen of the
peripheral airways leading to fibrosis, (2) a loss of elastic recoil
in the supporting alveolar structures, and (3) a destruction of the
alveolar attachments to the outer wall of the small airways.

Most recent data support the hypothesis that inflamma-
tion ofthe small airways is the primum movens in the pathogenesis
of COPD. Signs of inflammation include: (1) increasing
number of inflammatory cells (neutrophils, monocytes, and
lymphocytes), (2) increased connective tissue deposition in the
airway wall, (3) epithelial metaplasia, and (4) ulceration in the
epithelium.

In a subgroup of patients who smoked but still had an
FEVI greater than 80% predicted, an increase in the pathologic
signs of small airways inflammation was correlated with a
decreasing FEV1. Pathologic studies suggest that the inflam-
matory changes in the small airways of smokers with mild to
moderate COPD may still be reversible. Most often than not,
medical help is sought only when an important degree of
irreversible airflow obstruction had already been reached.

By and large, it had been noted that over the past decades,
the increasing rates of morbidity and mortality associated with
COPD could probably be related to the use of bronchodilator
therapy without anti-inflammatory medications. Recently, a
study by Sears found that regular bronchodilator therapy had
adverse effects on the progression of COPD. Another trial by
Van Shayck of the 160 patients found that continuous treatment

with a bronchodilator, eitheripratropium brornideor salbutamol,
was associated with much higher decline in FEVI compared
with treatment on demand. I

The most potent available anti-inflammatory agents are
without any doubt glucocorticoids. Topically active inhaled
steroids canbe regarded as potent inhibitors of airway inflamma-
tion with a very low systemic availability resulting in only a
small risk for systemic side effects. The use of inhaled steroids
in asthma has improved the treatment outcome by reducing the
systemic exposure to the potentially detrimental drug. This is
done by placing steroid activity exactly where it is needed, and
that is within the lung.

Postma carried out a long term study of 14-20 years and
have suggested a beneficial effect of maintenance doses of oral
steroids on the level of obstruction in COPD. 2 Short term studies
of inhaled corticosteroids for COPD have shown conflicting
results with respect to change in airways obstruction and
hyperresponsiveness possibly due to the relatively low number
of patients involved and the limited time of drug use which may
have lessened the efficacy of the inhaled drug.

It was in part due to these findings that newer studies have
been done to prove that: (I) airway inflammation indeed plays
an important pathogenic role in the development of COPD in
smokers and that the inhaled glucocorticoids are effective in
reducing the annual decline of FE VI among smokers suffering
from COPD with poor reversibility of FE VI, (2) the unfavorable
course of COPD during bronchodilator therapy alone can be
reversed or decelerated by the addition of anti-inflammatory
therapy with inhaled corticosteroids, and (3) the long-term
treatment directed at both bronchodilation and airway
hyperresponsiveness is superior to treatment directed at vigor-
ous bronchodilation alone.

In an elegant study done by Kertjens and co-workers, 274
patients with airways responsiveness and obstruction were
randomly assigned to one of three double blind regimens and
followed up for three years.v' All the patients received the
following agents from identical metered-dose inhalers: (1) B2
agonist (2 mg/d) + steroids (Beclo 800 ug/d); (2) B2 agonist +
an anticholinergic (80 ug/d); and (3) B2 agonist + placebo. The
decrease in airways obstruction in the corticosteroid group
occurred mainly during the first three months of therapy,
remaining constant thereafter. After three months, the mean
increase in the FEVI was 10.3% in the corticosteroid group, as
compared with a decrease of 1.0% in FEVI among patients in
the placebo group. The mean difference of 11.3% was signifi-
cant and was maintained throughout the follow-up period.
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The change in PC02 was followed for at least 24 months.
The PC02 increased by 1.27 doubling concentrations in the
corticosteroid group during the first six months, as compared
with 0.15.in the placebo group. Most of the improvement in the
corticosteroid group occurred during the first six months. The
PC02 increased by an additional 0.42 doubling concentration in
the next six months. Thereafter, the rate of improvement
appears to plateau.

Withdrawal rates were substantially worse among pa-
tients given bronchodilators alone than among those given
bronchodilators combined with inhaled steroids. The majority
of withdrawals from the study were due to pulmonary compli-
cations such as an increase in the frequency of exacerbations or
an increase in symptoms. This particular study thus shows
improvements in the control of clinical disease and lung func-
tion with the addition of an inhaled steroid to a B-agonist, but
also in airways hyperresponsiveness, which reflects the under-
lying inflammatory mechanism in obstructive airways disease.

In a four year prospective trial by the Dutch group headed
by Dompeling, 56 patients witha decrease inFEVI of80 ml/year
and with at least two exacerbations/year were randomly as-
signed to one oftwo parallel treatment regimens during the first
two years: (1) continuous bronchodilator therapy using
Salbutamol (400 ug/d) or Ipratropium Bromide (40 ug/d); or (2)
treatment on demand using bronchodilators during sympto-
matic periods. During years 3 and 4, the patients received
additional treatment with Beclomethasone dipropionate (400
ug BID).5

The additional treatment ofBeclomethasone 800 uglday
during the 2 year period improved the unfavorable disease
course seen during bronchodilator therapy alone. The increase
in FEVI reached a plateau during the first 6 months of
Beclomethasone treatment, after which a decline in FEVI
during months 7-24 of steroid therapy was significantly less
than the decline seen during bronchodilator therapy alone.

There was also a mean increase in the PEFR during
months 4-9 ofBeclomethasone treatment relative to the value at
the start of steroid therapy. The diurnal variation in PEFR
decreased from 10.7% in the period of bronchodilator therapy
alone to 8.4% during months 7-12 of steroid therapy.

We can thus assume that the decline in FEVI would have
continued if patients had not received additional therapy with
Beclomethasone during years 3 & 4 of the study. This assump-
tion is based on this particular study, wherein the annual decline
in FEVI during bronchodilator therapy alone was stable.

The large improvement in FEVl seen during the first 6
months of Beclomethasone treatment probably was the conse-
quence of a rapid initial decrease in the thickness of airway
mucosa and submucosa by inhibition of edema, microvascular
leakage, and mucus production from glands. These findings
indicate that inhaled corticosteroids not only have a short -term
influence during 2 or more years.

Based on extrapolation of comparative FEV 1 data from
this study, for a period oflO-20 years, it appears that corticoster-
oid intervention almost double the time before low levels oflung

function is reached. Assuming that the annual decline in FEVl
remains stable over the course oftime, the time before an FEV 1
of 1.0 Lis reached without corticosteroid therapy is 6.7 years and
time to an FEVI of 1.01 with steroid intervention is 13.5years.

Aside from the beneficial influence derived from inhaled
Beclomethasone therapy on the course of decline of FE VI, the
diurnal variation in PEFR, number of exacerbations, and the
severity of symptoms were significantly decreased in these
patients. Therefore, a rapid annual decline in FEVI during
bronchodilator therapy alone is probably a good indication that
additional treatment with inhaled corticosteroids in patients
with COPD is necessary and effective.

In trials by Norman and Hudson, they concluded that
although there are a limited number of studies that show a
beneficial response to inhaled steroids on COPD, a trial of
inhaled steroids is warranted in the COPD patient that is steroid
responsive so that the oral dose may be decreased or even
discontinued."

With regards to possible side effects, Celikel and Cayhen
confirmed that there was no drop in basal cortisol levels and the
number in cortisol response from ACTH stimulation. Thus,
inhaled high dose Beclomethasone dipropionate can contribute
to bronchodilation of about 50% of COPD patients and does not
suppress adrenal cortisol secretion after 6 weeks of therapy. 7

Thompson and Rennard carried out a randomized double
blind, placebo-controlled study in 30 patients with chronic
bronchitis. They were given inhaled Beclomethasone at a dose
of800uglday for six weeks." Spirometry and broncho-alveolar
lavage were performed before and after treatment. Visual
analysis of the mucosa as well as enzyme-linked immmunosorbent
assay for albumin, as a measure of epithelial permeability, and
lactoferrin and lysozyme, as a measure of serous cell activity
were performed. The group given Beclomethasone showed
significant improvement in the FVC, FEV1, and FEF 25-75%;
whereas the placebo group did not. Bronchial cell counts and
epithelial lining fluid albumin, lactoferrin, and lysozyme, both
of which are normally secreted by airway epithelial cells are
indicative of an inflammatory response.

Weir and Burge reported the results of a parallel group
study in which they compared the effects of a three week
treatment with inhaled Beclomethasone at a dosage of750 ug/
twice daily with treatment at the higher dosage of 1500 ug twice
daily in 105 patients with severe COPD without significant
reversibility of the airways obstruction to bronchodilators. There
was a significant improvement in spirometry with the inhaled
steroids, but no difference was observed between the two doses
studied and there was no additional benefit derived from the use
of oral steroids. There was an improvement in the dyspnea
scores and some measures of quality oflife with inhaled steroid.
Although the mean change in FEVI for the group overall was
48 ml, approximately one third ofthe patients in the study were
steroid responders as defined by an increase of at least 20% in
lung function compared with baseline values."

These latter studies are relatively brief trials of corti-
costeroids use. Certainly further studies are warranted. Estab-
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lishing the efficacy of inhaled versus orally administered
steroids in additional trials over a much longer period would be
associated with fewer side-effects.

Two major trials have now commenced in Europe which
are multicenter, double blind, placebo-controlled, with parallel
groups and will follow patients with COPD for three years. The
European Respiratory Society Study on COPD or EUROSCOP
trial will investigate the effeetof800 ug/dayofinhaled budesonide
in 1000 cigarette smokers with COPD from 12 countries in
Europe." The second long term trial is investigating the effect
of Flu tic asone in patients with COPD. The results ofthese two
major European studies will be eagerly awaited and will have
considerable implications for the management of patients with
COPD.

It is hoped that these studies, with large patient numbers
will also clarify other important points that have not yet been
resolved such as the factors predicting steroid response in
COPD. There is already evidence that there is a subgroup of
patients with COPD, those with rapidly declining FEV1, who
may benefit from inhaled steroids and it would be reasonable to
prescribe inhaled steroids to these patients when identified. It
is hoped that in the future, these efforts may lead to a reduction
in the considerable morbidity and mortality from COPD.
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CON-PLATFORM

The value of steroids in chronic obstructive pulmonary
disease (COPD) is an issue that has been controversial for the
past forty years. There are some basic issues that must be
addressed to judge a drug to be clinically and practically useful.
First is the obvious: its application must be based on a solid and
valid reasoning that it works. Its mechanism of action is directed
at the pathologic events leading to the disease. Second, it must
show an objective evidence of benefit to a majority of the target
population to be universally acceptable. Third, such benefit is
obtained with a reasonable degree of minimal side effects.

The side effects of inhaled steroids are remarkably less
than that of systemic steroids. However, it is quite difficult to
detach the present topic from the studies on oral steroids in
COPD where some conclusions can be derived. Stroller summa-
rizes the result of fourteen randomized controlled trials of
steroids in COPD done from 1960 to 1986. Overall, eight of the
fourteen studies found corticosteroids more effective in improv-
ing at least one study outcome which includes FEVI and twelve-
minute walk distance or FVC. But if only the FEV1, which is
more reflective of the degree of airway obstruction, will be taken
into consideration as the single outcome variable, only six of the
thirteen trials showed that steroids improved this variable more
than placebo. Ofthefour trials that examined the twelve-minute
walk distance, two showed improvement while two did not. The
literature is therefore divided on the question whether oral
steroids are effective or not.

More recently, Callahan made a meta-analysis offifteen
studies which were qualified for analysis based on nine criteria
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