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Respiratory heat/water loss alone does not
determine the severity of exercise-induced asthma
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ABSTRACT: Respiratory heat loss (RHI.) or water loss (RWL) have been
proposed as possible triggering factors in exercise and hyperventilation-induced
asthma (EIA and HIA). It has recently been demonsirated that exercise
intensity and climatic factors are both imporfant in determining the severity of
FiA. Eight young asthmatics performed both exercise and isocapnic hyperventi-
lation (IHV) manoeuvres under identical climatic conditions, as parl of our
investigation of these interactive factors which determine the severity of the
asthmatic response. It was found that, when challenged at low ventilatory levels,
exercise produced a significantly attenuated asthmatic response compared to
IHY. The fall in forced expired volume in 1 sec {AFEY ) folowing exercise was
154 4% as compared with 27 + 3% after IHV {p < 0.002). It is concluded that
while the hypernoea in exercise may serve as a trigger, exercise per se
introduces an additional factor which serves to limit the full response seen with
IHY. This attenuated response is revealed at low ventilatory levels but is
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masked at high levels.
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Respiratory heat loss (RHL) has been proposed as
the triggering factor in exercise-induced asthma (EIA)
[7]. More recently, ANDERSON ef af. carned out a
number of studies, which led them to conclude that
respiratory water loss (RWL) rather than RHL was the
more important factor in determining EIA [11]. These
two theories are attractive, since they attempt to unify
the mechanisms ieading to bronchoconstriction alter
different types of challenge such as exercise and
isocapnic hyperventilation (IHV). Both theortes, how-
ever, basically concluded that the exercise itself is not
essential and serves only as a means to stimulate
hypernoea {1, 13). Remarkable similarity between EIA
and hyperventilation-induced asthma (HIA) at rela-
tively high ventilatory levels has also been reported by
several investigators [6, 7, 12].

An opposing view has been sugpested by some
studies, which have described responses unexplained
by the RHL and RWL theories [3, 8. Wc recently
showed an interaction which suggests that exercise
intensity determines the severity of EIA whilst
climatic conditions act as modifying factors [16]. The
aim of this study was to determine whether it is
RWL/RHL alone that determines the severity of
exercise-induced asthma even at more modest levels
of work or ventilation,

Methods

Eight young asthmatics aged 10--17 yr with known
EIA took part in the study (tahle 1). Informed consent

was obtained from the subjects and their parents in
every case. No bronchodilator medication was taken
for at least 8 h prior to any test. Only one of the
children was receiving aerosol steroids which were
continued at the same dose schedule during both
tests.

The study consisted of two tests performed in
random sequence. The tests were completed within
two days in seven patients and within two weeks for
the remaining patient (No. 4). One test consisted of 6
minuies of cycling at a fixed load and the second test
consisted of a similar period of THV. The exercise test
was planned in such a way as to achieve roughly 1/3
of predicted maximum oxygen consumption. For
those who performed the hyperventilation challenge
first the target ventilation was set to a level that would
be predicted to develop during exercise at 1/3 of
predicted maximum oxygen consumption. At the end
of the first test we calcnlated RWL and the second test
was planned in such a way as to achieve the same
RWL.

The excrcise was performed on an electronically
braked ergometer (Lode Tnst.,, N.V., Holland). Dur-
ing the hyperventilation tests end tidal Pco, was kept
at resting level by adding 1-2% carbon dioxide to the
inspired air, During both tests, expired gas was passed
through a pneumotachograph (Fleish No. 3) to a
mixing chamber and gas analysers (P.K. Morgan,
England). The data was fed on line to a computer
(DEC PDP 11/73, Mass., USA) and a printout of
heart rate, ventilation and gas exchange was obtained
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hermal needs of the airways, Since cardiac
is increased during exercise, this increase could
 better protect asthmatic subjects during
¢ as compared to THV challenges. Thus, it
possible to us that the attenuated response
ed with exercise relates to the increase in
tal blood flow, which is effeclive in providing
rotection, but only at low levels of exertion, It
be reemphasized that most published studies
zen undertaken at high levels of exercise and of
vhere this attenuated response was not ob-
If there were a plateau effect in this protection,
Terences between EIA and HIA would not
uily be apparent at high levels of exercise and
entilation.
onclusion, the results of the present study
sugpesi that whilst it is possible that the increase in
ventitation during exercise acts as a trigger, exercise
per se introduces an additional factor which may act
to limit the full response observed following IHV.
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RESUME: 1] a &té suggéré que la perte de chaleur respiratoire
{PCR) ou perte d’eau respiratoire (PER) sont des facteurs possibles
de déclenchement de ['asthma provoqué par IPexercice el par
"hyperventilation (APE et APH). 1l a été démontré récemment que
I"intensile de I'exercice ainsi que les facteurs climatiques sonl des
déterminants importants de la gravité de I'APE. Huit jeunes
malades asthmatiques oni chacun fail des cxercices et accompli des
manocuvres d’hyperventilation isocapniques (HVI) dans des
conditions climatiques identiques dans le cadre de notre enquéte
sur ces facteurs déterminants interactifs de la gravité de ta réponse
asthmatique. Nous avous trouvé que, accompli a des niveaux de
ventilation peu &levés 'exercice a déclenché une résponse asthmati-
que nettement plus atténuée que dans e cas de 'HVL La chute du
volume expiré forcé cn une seconde (AVEF ) aprés cxercice élatl de
154 4% par rapport a4 27 + 3% aprés HVI (p < 0.0002). L'hyperno-
fa qui accompagne 'exercice pouvanl servir de déclencheur, nous
en avons conclu que I'exercice lui-méme introduit un facteur
supplémeutaire gui limite la réponse maximum constatée lors de
"HVI, Cette réponse aiténuée se manifeste a des niveaux de
ventilation bas mais esl masquée lorsque ces niveaux sonl élevés,





