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The Asthma Predictive Index: Not a useful tool
in clinical practice

To the Editor:

Dr Castro-Rodriguez' provides an interesting overview of indi-
ces developed to predict whether wheeze in preschool children
will persist beyond the age of 6 years or will disappear. The
Asthma Predictive Index (API) is presented as a “very useful
tool” to predict the long-term outcome of preschool wheeze “in
every health care setting worldwide.” There are 3 reasons,
however, why I disagree with this conclusion.

First, the API predicts the outcome of wheeze ever and not the
outcome of recurrent wheeze. In the Tucson birth cohort study
children have been characterized at the age of 3 years as
“wheezing” when they had experienced at least 1 episode of
wheeze ever before their third birthday.” It was noted that most of
these early wheezers ceased to wheeze between the ages of 3 and
6 years (transient early wheeze), whereas a minority continued to
wheeze until the age of 6 years (persistent wheeze).” Therefore
the API was developed to predict which of these preschool ever
wheezers would have persistent wheeze by the age of 6 years.3
In clinical practice, although children with an isolated episode
of wheeze ever might visit a health care professional for the man-
agement of the acute wheezing episode, the question of whether
wheezing will persist beyond the sixth birthday is much more per-
tinent in preschool children with recurrent wheeze. Unfortu-
nately, the API was neither developed for use nor ever tested in
a population of preschool children with recurrent wheeze present-
ing to a physician for diagnosis and management. Before such
studies have been carried out, it cannot be concluded that the
API is useful to predict the outcome of recurrent wheeze in pre-
school children. This is an important issue because half of the
young children with wheeze ever will in fact wheeze only once.*

Second, it is a basic rule in clinical epidemiology that a
prediction rule developed in any given population can only be
applied in clinical practice when it has been validated prospec-
tively and independently in a different cohort.” To my knowledge,
this has never been done with the API. Although it has been used
in clinical trials, its predictive value has not been formally tested
in an independent different cohort of children with preschool
wheezing. As Dr Castro-Rodriguez' points out in his excellent re-
view, other population-based cohort studies have yielded different
predictive indices for the outcome of preschool wheezing. Al-
though this might be partly due to the use of different prognostic
variables and statistical techniques, it is highly likely that the
API will perform differently in predicting the outcome of pre-
school wheeze in other populations than the original one in which
it was developed. Before concluding that the API can be used in
different populations, formal validation studies must be
performed.

Third, and perhaps most important, the predictive value of any
diagnostic test, including the API, is highly dependent on the prior
probability (prevalence) of asthma in the cohort in which it is
being used. Although this is acknowledged by Dr Castro-
Rodriguez' in his article, this critical issue is apparently over-
looked in formulating the conclusion of the article. The effect
of prevalence on the diagnostic value of the API can best be illus-
trated by a numeric example.

TABLE I. Performance of the API in predicting the outcome of
preschool wheeze ever in a population of 1000 children using the
values found in the Tucson study

Asthma at age 6 y No asthma at age 6 y Total
API positive 204 720 924
API negative 2 74 76
Total 206 794 1000

TABLE Il. Performance of the API in predicting the outcome of
preschool wheeze ever in a population of 1000 children when the
prior probability (prevalence) of asthma is greater (40%) than in
the population-based Tucson study, as can be expected in a
cohort of children visiting a physician for the management of
recurrent wheeze

Asthma at age 6 y No asthma at age 6 y Total
API positive 88 18 106
API negative 312 582 894
Total 400 600 1000

In such a more high-risk cohort, the negative predictive value decreases to 59%.

If the values for sensitivity, specificity, and positive and
negative predictive value of the API' are being applied to a pop-
ulation of 1000 children, the numbers in Table I appear. Based on
these numbers, Dr Castro-Rodriguezl concludes that the API
shows “impressive ... ability to rule out the likelihood of asthma
by school age in young children with wheezing.” The high nega-
tive predictive value on which this statement is based is primarily
caused by the very low number of children who do have asthma,
although they had a negative API result (Table I). Unfortunately,
this number increases dramatically when the prior probability of
asthma increases. Table II shows the performance of the API
when the prevalence of asthma is 40% instead of the 20% value
in the Tucson study. Sensitivity and specificity of a diagnostic
test are independent of prior probability’; by using the values of
these parameters as reported by Castro-Rodriguez,1 the negative
predictive value of the API deteriorates considerably to 59%
(Table II). Although this is offset by a slight improvement of
the positive predictive value from 77% to 83%, in this scenario
the ability of the API to rule out asthma by school age is clearly
insufficient. Further increasing the prevalence of asthma to 70%
reduces the negative predictive value to 35%. It should be stressed
that such a higher prior probability of asthma will be present in
wheezy preschool children with a higher risk profile, such as chil-
dren with recurrent wheezing instead of wheeze ever' or children
who have been admitted to the hospital for severe wheeze.®’ Ba-
sic clinical epidemiology therefore dictates that the performance
of the API to predict the outcome of preschool wheeze will be
poorer in more high-risk populations.

Although the API might be useful to predict the outcome of
wheeze ever in a population-based sample of children in whom
the prior probability of having asthma at school age is as low as
20%, the index is not useful in predicting the long-term prognosis
of preschool children with more severe or recurrent wheeze in
clinical practice. Clinicians should counsel parents who visit their
practice with their preschool child for troublesome recurrent

1



2 CORRESPONDENCE

wheeze that it is impossible to reliably predict whether their
child’s respiratory symptoms will disappear or persist beyond the
sixth birthday.
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