
CORRESPONDENCE

The number needed to treat
provides additional insight on
the performance of detection
points of asthma exacerbations
in self-management plans:
authors’ response on behalf of
the BIOAIR consortium

We would like to thank Drs Honkoop and
Sont for their interesting comments regard-
ing our paper.1 We much appreciate the
value of their original contribution on the
early detection of asthma exacerbations.2

In our study, in the BIOAIR asthma
cohort, we have proven that among several
studied variables, peak expiratory flow
(PEF) and day symptoms provide the
highest sensitivity and specificity for the
detection of severe asthma exacerbations.
This confirms that the selection of action
points in the study by Honkoop et al2 was
optimal. However, data on other possible
variables (eg, rescue medication use) are
not discussed. We look forward to whether
future studies confirm our finding that
the use of short-acting β-agonists is no
longer of value for the prediction of an
exacerbation.

We agree that the number needed to
treat (NNT) represents a complementary
statistical index; thus, as suggested, we
have further analysed our database. The
detection point defined as a 20% decrease
in PEF on two consecutive days gives an
NNT of 4.9, and a 20% increase in day
symptoms on two consecutive days results
in a slightly higher NNT of 14, which is
in the range presented by Honkoop et al.2

When the detection points, PEF and
symptoms, were combined in an ‘OR’
fashion, NNT was 9, whereas combining
them in an ‘AND’ fashion yielded a rela-
tively low NNT of 4.9. However, the

combination of an increase in symptoms
AND a decrease in PEF, gave a very low
sensitivity of 13.3% (sensitivity was 65%
using symptoms OR a decrease in PEF),
which is regarded as unacceptable con-
cerning the performance of a diagnostic
tool. We believe it is premature to con-
clude which statistical approach, NNT or
sensitivity and specificity, provides us with
the best practically useful proxy for the
detection of exacerbations.
Another point, namely, the early predic-

tion of an approaching exacerbation is of
great importance. It would be ideal to be
able to identify an approaching exacerba-
tion during the ‘window of opportunity’
to initiate mitigating treatment. The
authors propose that an increase in symp-
toms and a decrease in PEF <70% detects
an exacerbation 1.4 days before the occur-
rence with 80.5% sensitivity, 98.3% speci-
ficity and an NNT of 4, and 4.1 days
before with a sensitivity of 83.1%, specifi-
city of 97.2% and NNT of 6. If these
numbers were confirmed in a real-life
setting, the proposed algorithm would be
an excellent tool for the early prediction
of exacerbations. However, some meth-
odological issues need to be pointed out.
The definition of an exacerbation is vital in
this kind of study. In the Honkoop et al2

paper, a decrease in PEF and an increase in
symptoms were among the major criteria
used to define exacerbations. Thus, it
should not be surprising that a tool based
on the same criteria gives a very good per-
formance. The impact of a different defin-
ition can be clearly seen in figure 2.2 In our
study, a change in the evaluated variables
on days 2–7 before an exacerbation
(figure 3)1 versus personal best baseline
values was not statistically significant, with
the exception of a change in PEF on day 2.
Thus we assumed that the sensitivity and
specificity of these indices to predict an
event in advance would be too low to
propose their direct application in a clin-
ical setting.

It remains an open question which stat-
istical approach provides the best way to
describe an exacerbation in asthma, which
by definition is a variable disease. Studies
by the group of Frey on detrended fluctu-
ation analysis should also be mentioned in
this context as yet another alternative
approach.3 There is a need for inter-
national cooperative trials with sufficiently
large cohorts to perform real-life studies
that may take this issue further by identi-
fying the best tools for the early detection
of exacerbations.
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