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Effects of β-agonists on dose-response curves

To the Editor:

WONG et al. [1] suggest that regular use of short- or
long-acting β-agonists could increase the risk of a "precip-
itous asthma episode" associated with "breakthrough"
bronchoconstriction. However, their data do not support
this conclusion.

Firstly, their study shows that regular treatment with
salbutamol for 4 days had no significant effect on the
methacholine dose-response curve (DRC), compared to
the postsalbutamol challenges at baseline, either in pro-
vocative concentration causing a 20% fall in forced
expiratory volume in one second (FEV1) (PC20) or max-
imal response plateau. The authors suggest that regular
salbutamol increased the slope of the DRC, compared
to placebo. However, their data suggest that this dif-
ference is in fact due to a decrease in slope during treat-
ment with placebo, and there is no difference in slope
between the two postsalbutamol challenges (Figure 1 of
their paper).

Secondly, the study shows that after 4 days treatment,
50 µg salmeterol has less protective effect against

methacholine than does 200 µg salbutamol. However,
since the investigators failed to measure a postsal-
meterol methacholine DRC at baseline, it is not possi-
ble to tell if this difference is the result of tolerance
developed during regular treatment or to a difference in
the protective effect of different drugs at different doses.

This study provides no evidence that regular treat-
ment with short- or long-acting bronchodilators had any
deleterious effects on the methacholine dose-response
curves in asthmatic subjects. The findings are "over inter-
preted" by the authors and the wording of the abstract
suggests a clinical result that is not justified.
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REPLY
From the authors:

In our study [1], two sets of dose-response slopes to
methacholine challenge were obtained under different
conditions.  The first set of screening challenges were
obtained prior to randomization of the subject into the
double-blind study.  On one screening visit, the dose-
response slope was measured without any premedica-
tion, and on the second visit the dose response slope
was obtained after premedication with two puffs of open
label salbutamol 15 min prior to commencement of pro-
vocation. The purpose of these screening tests was to
establish eligibility for the study, namely to show that
the subject did have airway hyperresponsiveness to me-
thacholine, and that, either with or without premedica-
tion with salbutamol, a plateau could be achieved. If
these criteria were met, along with the other entry cri-
teria stated in our paper, the subject was then random-
ized into the three-way placebo-controlled crossover
study in which they received 4 days of salmeterol, 4
days of salbutamol, or 4 days of placebo. The analysis
compared the dose response slopes after each of these
4 day treatment periods, which were separated by at
least 10 day washout periods.

As noted by Salome and Woolcock, the slope of the
DRC after 4 days of placebo was less steep than after
4 days of salmeterol and salbutamol, as we reported.
However, they then compare the slope of the DRC after
4 days of placebo with the slope of the DRC during the
unpremedicated screening challenge, and note that the
slope after the 4 days of placebo treatment had dec-

reased, compared with baseline. They suggest that the
finding we reported of a greater slope during ß-agonist
treatment was spurious because of this change during
placebo treatment.

In conducting randomized controlled trials, compar-
isons must be conducted among data collected in sit-
uations where all factors are maintained stable apart
from the intervention. There may be several reasons
why the slope following the 4 day placebo treatment
period differed to that at baseline. We have reported the
relevant analyses, which are comparisons of dose-response
slopes following the three blinded treatment periods.
Comparison of slopes between the treatment periods and
the initial screening baseline period are less valid but,
as reported in the original paper, there were no statisti-
cally significant differences between the responses to
challenge following 4 days of placebo and the untreat-
ed baseline response, nor between the responses to chal-
lenge following single-dose salbutamol and that after 4
days salbutamol treatment.

Challenge following a single dose of salbutamol was
required as part of the baseline screening.  We did not
study the effect of a single dose of salmeterol as the
study was not designed to look for tachyphylaxis, which
has been shown by other studies [2, 3].

Our conclusion remains that salmeterol did not re-
duce the plateau and slightly increased the slope of the
response compared to placebo, more so in those with
lower FEV1.  Hence this study suggests the potential
for a more precipitous asthma episode if a broncho-
constrictor stimulus breaks through the partial broncho-
protection provided by salmeterol.
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