Editorial

Airway hyperresponsiveness and the clinical
diagnosis of asthma: Histamine or history?

Like many diseases, asthma is easy to describe but
hard to define. Published definitions of asthma tend
not to specify clear definitive criteria,” * as for ex-
ample Scadding’s® “disease characterized by wide
variations over short periods of time in resistance to
flow in intrapulmonary airways.” Although clearly
evocative of asthma, this definition is, in fact, a de-
scription, since it does not specify how wide the vari-
ations in airflow should be or in how short a period
they should occur. In clinical practice most physicians
diagnose asthma from a clinical history, comple-
mented by serial measurements of airflow made be-
fore, during, and after a trial of asthma therapy.® Many
would argue that these measures are so important to
the assessment of the patient that there is no require-
ment for a quick diagnostic test to bypass the process.
However, a standardized diagnosis is essential to ail
involved in the conduct or interpretation of clinical or
epidemiologic research into asthma, and this need has
stimulated the search for appropriate methods. Fifteen
years ago, Cockcroft et al.* described a histamine-
challenge method with clinical survey data that sug-
gested that a provocative concentration causing a 20%
fall in FEV, value of 8 mg/ml or less might be
diagnostic of asthma. In the present issue of this
JourNAL, Cockcroft et al.® present the results of a
larger survey and a virtually identical conclusion.
Should we now accept that hyperresponsiveness to
histamine is diagnostic of asthma?

Since Cockeroft et al.* first described their bron-
chial-challenge method, there has been substantial
progress in our understanding of bronchial hyperre-
sponsiveness. To a great extent this understanding
has originated from studies of asthma epidemiology
in which logistic constraints make the need for a sim-
ple objective diagnostic test for asthma particularly
acute. Epidemiologic studies have tended to use other
more rapid methods of bronchial challenge than the
method according to Cockcroft et al.,* for example,
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that of Yan et al..° and many investigators have
used methacholine rather than histamine. However,
these methods produce results that are comparable in
principle if not in precise detail.”® Therefore, it is
reasonable to set aside methodologic differences in an
overview of the epidemiology and clinical associa-
tions of hyperresponsiveness.

Clinical and epidemiologic studies have consis-
tently identified the main predictor of hyperrespon-
siveness to be atopy.* '*'® Hyperresponsiveness is also
related to age, being particularly prevalent in infants
and young children,"” '8 less frequent with increasing
age to early adult life,'> ' and perhaps more prevalent
again in middle and older ages.'" '* The relation with
cigarette smoking is difficult to discemn, being subject
to selection bias as well as possible causal effects.
Hence, the finding that young smokers demonstrate
less hyperresponsiveness than nonsmokers™ may
be due to a tendency for hyperresponsive individuals
not to smoke; however, older smokers are generally
more likely to be hyperresponsive than non-
smokers.'!- 1% 14 2’5 Hyperresponsiveness is also in-
creased independently from smoking in inverse rela-
tion to baseline airway caliber. !¢ 2!- 2 %5-26 There ap-
pears to be little relation between hyperresponsiveness
and sex,'" * although at least one study has suggested
a slight increase in responsiveness in adult female
smokers.'® There is evidence from many studies that
age, smoking, atopy, and airway caliber interact in
their effects on hyperresponsiveness,'!- ' ‘4 1 2. 2
but the nature of these interactions is likely to be
complex, and no single study has yet addressed their
full extent. In relation to morbidity, hyperresponsive-
ness is strongly associated with symptoms of
wheeze, cough, chronic sputum production, breath-
lessness, nocturnal waking with dyspnea, chest tight-
ness on exposure to allergens, and episodes of bron-
chitis.'> > 37 The association between hyperrespon-
siveness and self-reported or clinically diagnosed
asthma and the relation with severity of disease is well
recognized.* * 1> '5- 730 Hyperresponsiveness is also
found more frequently among patients with other air-
way diseases, particularly chronic bronchitis and
chronic airflow obstructicn,®” ** **** rhinitis and
cough,** and other chronic lung disease.”*
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The relevance of these clinical associations to the
use of hyperresponsiveness as a diagnostic test for
asthma has been reviewed previously,*® but the main
point is self-evident. Hyperresponsiveness is not only
characteristic of asthma but is also associated with
most other causes of chronic respiratory tract symp-
toms, including chronic bronchitis, chronic airflow
obstruction, cigarette smoking, and atopy. Therefore,
in relation to hyperresponsiveness as a diagnostic
test for asthma, the question we should be asking is
not just whether hyperresponsiveness distinguishes
asthma from normality but whether hyperresponsive-
ness can discriminate between asthma and other
causes of respiratory symptoms. Other investigators
who have addressed this question have reported se-
rious reservations on the ability of hyperresponsive-
ness to discriminate.! 3% 363 Does the study’ in this
issue of the JOURNAL shed any new light?

In this study, Cockcroft et al.® report data from a
healthy young population with a low proportion of
cigarette smokers. The selection of a sample so un-
representative of either clinical or general community
populations is justified as a means of “successfully
avoiding” confounding by age, smoking, and other
obstructive airway diseases. The result is, however,
that the authors are unable to address the issue of
whether hyperresponsiveness discriminates asthma
from other causes of chronic respiratory symptoms;
they can only assess the ability of hyperre-
sponsiveness to distinguish asthma from normality. In
this respect the present study adds little to the clinical
survey of 15 years ago. The estimates of sensitivity
and specificity for asthma are very similar in both
studies but are probably less reliable in the present
study,’ since they are based on a smaller number of
symptomatic subjects. The predictive value of the test
in the present population is much as might be expected
from the original sensitivity and specificity applied to
a population with a low prevalence of asthma® and is
such that more than two thirds of test-positive indi-
viduals do not, in fact, have current asthma. The au-
thors argue that positive predictive value will be higher
in clinical populations in which the prevalence of
asthma will be higher. This is true but not the point;
what matters is not so much the absolute predictive
value of the test but how much this differs from the
probability of disease before the test was performed.
For example, a test with a positive predictive value
of 90% would appear at first sight to be potentially
very helpful, but not if this were the case only when
the prior probability (or prevalence) of disease is 80%
and the remainder of the population consists only of
unequivocally normal individuals. What the clinician
needs to know is how the test will perform in the
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clinical populations he or she observes. From what is
known of the other clinical associations of hyperre-
sponsiveness, it is likely that specificity, and therefore
positive predictive value, will be substantially lower
in clinical populations than in the present study.

An important additional consideration is that of
what exactly the hyperresponsiveness test is able to
predict. In this study, asthma has been defined in terms
of responses to an interview on respiratory symptoms,
without any of the objective evidence usually collected
in the process of clinical diagnosis. The authors are
therefore using a complex inhalation challenge to pre-
dict responses to questions which require a few sec-
onds to ask. If the ultimate aim is to ascertain the
answers to these questions, surely the simplest ap-
proach is to ask the questions. In epidemiology, this
can be achieved by questionnaire; in clinical medicine,
information like this is obtained from a clinical
history.

In any disease, diagnostic tests are only useful in
clinical terms if they hasten the path from the initial
consultation to the instigation of appropriate therapy.
Since there is no evidence that asthma can be pre-
vented or that the prognosis of asthma is improved by
currently available therapies, there is presently no jus-
tification for screening to identify asymptomatic in-
dividuals at risk from asthma. Relief of morbidity is
the principal objective of asthma diagnosis, and a
therapeutic trial of bronchodilators and steroids is es-
sential to this process.? If this is to be offered at some
stage to all individuals presenting with symptoms po-
tentially caused by asthma, there is little, if any, prac-
tical advantage to be obtained in clinical medicine
from trying to predict the outcome by measuring air-
way responsiveness. As argued previously,*” the main
application of measurement of responsiveness is prob-
ably in the use of a negative test to reassure the phy-
sician or patient that asthma is an unlikely cause of
symptoms, when conventional means of diagnosis and
assessment have failed.

For epidemiologic studies, the problem of asthma
definition remains. When it is possible, the use of
standardized questionnaires, or at least of questions
already used in other studies, is to be encouraged so
that responses from different studies can be compared
directly. However, international linguistic and cultural
differences limit the validity of questionnaire com-
parisons,* ** requiring an objective index. One pos-
sibility that is gaining increasing interest is to assess
airflow variability more directly in population studies
with serial measurements of peak expiratory flow rate.
However, these methods are still in the early stages
of development and standardization.** *> 5 For the
clinician who needs to diagnose asthma in individuals
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and to assess and prescribe the best therapy for that
individual, a standard clinical history complemented
by measurements of airflow and an assessment of ther-
apy remain essential. Histamine-challenge tests are no
substitute for traditional clinical skills.

I thank Dr. Alan Knox for comments on this article.

John Britton, MD, MSc
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