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Discussion to the paper by H. A. Rees

GRANT. I share Dr Rees' impression, not yet con-
firmed by statistics, that there has been an increase in
mortality from bronchial asthma during 1965 and 1966.
My own experience suggests that a high proportion of
recent deaths took place in patients' homes, or in transit
to hospital. When patients reach hospital alive, status
asthmaticus can usually be controlled by massive doses
of corticosteroids, without recourse to more elaborate
measures. Up-to-date and detailed information about
deaths from asthma are urgently required, particularly
in respect of those occurring outside hospital. I suspect
that many of these deaths result from delay on the
part of the patient or the relatives in summoning medical
assistance, and from errors of judgment on the part of
the general practitioner in not administering large
enough doses of corticosteroid and in not expediting
the patient's admission to hospital. These factors cannot
account for an increase in the death-rate from bronchial
asthma, if this has in fact occurred. I doubt the credibility
of Dr Rees' suggestion that the nature of the disease has
changed, and put forward the view that individual
patients receiving long-term treatment with corticoster-
oids may have become relatively resistant to these
agents, with the result that whenever they 'escape'
from control, they tend to deteriorate more rapidly
than untreated patients, unless the dose is promptly
and massively increased.
With regard to the management of status asthmaticus

in general practice, I consider that if a patient does not
show a distinct improvement within 6 hr, admission to
hospital is imperative. I feel that in certain cases even a
delay of this duration may be dangerous. Cortico-
steroids do not begin to exert any useful effect for about
8 hr. During this critical period a patient may continue
to deteriorate, and therapeutic measures other than
corticosteroids may then have a decisive influence on
the outcome. In most instances oxygen therapy, adequate
hydration and the frequent administration of an iso-
prenaline aerosol by intermittent positive-pressure
ventilation (IPPV) via a facemask, using a patient-
triggered ventilator (Bird or Bennett), are sufficient to tide
the patient over this dangerous phase, and it is rarely
necessary to resort to oro-tracheal intubation and full-
scale IPPV. Facilities for this procedure should, however,
be readily available in every unit undertaking the treat-
ment of status asthmaticus, as they may be urgently

required for the resuscitation of patients admitted in
extremis, and for those who continue to deteriorate
after admission. I agree with Dr Rees that a Paco2 of
more than 50 mmHg is an absolute indication for starting
artificial ventilation, but consider that in gravely ex-
hausted patients there may be a case for embarking on
this treatment even when the Paco2 is normal or only
slightly increased. One of the great benefits of artificial
ventilation is that it allows the patient to be deeply
sedated without risk, and this in itself may tip the scales
in his favour.

I accept the view of Dr Rees that adrenaline, whether
administered subcutaneously or intravenously, has no
place in the treatment of status asthmaticus. The experi-
mental evidence that adrenaline, particularly when
combined with isoprenaline, could induce ventricular
fibrillation, may not necessarily be applicable to human
subjects, but as adrenaline is in practice seldom effective
in status -asthmaticus, there would seem to be no real
justification for using it. I believe that aminophylline
administered intravenously is in a slightly different
category. Unlike adrenaline it does not produce cardiac
arrhythmias and although, as Dr Rees has shown, it
may not increase the Pao2, it may in some cases produce
partial relief of airways obstruction, and a consequent
reduction in the work of breathing. In this respect,
however, neither adrenaline nor aminophylline is as
effective as an isoprenaline aerosol administered by
IPPV.
AMBIAVAGAR. Two points made in the preceding paper

are worth amplifying. In describing deaths from asthma,
it was stated that a sudden death due to cardiac arrest,
sometimes preceded by a period of hypotension, was
characteristic of this disease. These deaths, which all
authorities agree are usually unexpected, occur during a
period of gradual suffocation-and asthma is perhaps
the only known circumstance where gradual suffocation
occurs. The incongruity of this point, sudden unexpected
cardiac death during a period of gradual suffocation
led us to investigate the cardiovascular abnormalities
present during asthma. Clinical signs and electro-
cardiograms show that acute right ventricular strain
occurs and cardiac catheterization showed several
abnormalities.

Fig. Al is a composite trace of the cyclical intrapleurat
pressure changes during asthma of this severity, the
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effects of such large intrathoracic pressure swings on
the aortic and right ventricular pressures and the modify-
ing influence of intermittent positive pressure ventilation
(IPPV). The traces in Fig. Al(a) show that positive
pressures of more than 35 mmHg and negative pressures
of 30 mmHg occur in the mediastinum during the res-
piratory cycle. Marked cyclical variations in the pulse
pressure in both the right ventricle and the aorta are
also present, and, in addition, the net pressure, i.e. the
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FIG. Al. Intraoesophageal (Poes), right ventricular (RV) and aortic pressures during spontaneous respiration
(a), IPPV (b), and after 24 h IPPV (c). (Reproduced by permission of the Editor of Anaesthesia.)

difference between the intravascular and intrapleural
pressures, varies from beat to beat of the heart. It was
not possible to measure changes in cardiac output, blood
flow and pulmonary vascular resistance but the pressure
changes suggest that all these varied during the respiratory
cycle.
As was mentioned in our paper, large tracheal pressures

(+ 70 cmH2O and -20 cmH2O) were employed during
treatment and such pressure variations during IPPV
of normal lungs are known to cause severe systemic
hypotension, because venous return to the right heart is
impeded. During an asthmatic attack, however, these
considerable thraceal pressures are not transmitted
to the mediastinum and its contents as is apparent from
Fig. Al(b) and no systemic hypotension occurs. The
wide fluctuations in systolic, diastolic, pulse and net
pressures present during spontaneous respiration and
clinically apparent as a pulsus paradoxus, are no longer
present. Systolic hypertension is still present in the
right ventricle but no variations in the net pressures or
pulse pressures occur during respiration. These ob-
servations were continued for 24 hr and showed no
further change (c). Intravascular recording was then dis-
continued. These observations suggest that asthmatic
deaths are usually cardiac deaths and that right heart
strain is always present in these cases.

Secondly, it was suggested that indications for IPPV
may be determined in individual cases by study of pres-
sure-volume diagrams, possibly before gross asphyxial
decompensation occurs. The pressure-volume diagrams

of the respiratory cycle that were referred to were obtained
by plotting tidal volumes against intrapleural pressures
on rectangular co-ordinates by a method described
elsewhere (Ambiavagar & Roberts, 1966). Fig. A2
shows normal and abnormal pressure-volume loops.
The loop shown at A was obtained from a patient at the
stage when the intravascular tracings shown at Fig. Al(a)
were recorded. It is obvious at once that large positive and
negative intrapleural pressure changes result in small
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FIG. A2. Normal and abnormal pressure-volume loops.

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.43.498.231 on 1 A
pril 1967. D

ow
nloaded from

 

http://pmj.bmj.com/


Management of status asthmaticus 233

tidal volumes and the loop contrasts with B obtained
from a normal healthy volunteer. Here, large tidal
volumes result from small negative intrapleural pressure
changes. C was obtained from another patient admitted
in a severe asthmatic attack of 48 hr duration. This
patient responded to drugs and aerosol therapy ad-
ministered via a Bird ventilator, and his loop contrasts
with that at A which was obtained from a patient who
required resuscitation with IPPV and bronchial lavage.
Loop C, however, resembles D which was obtained from
the same subject as shown at A, after 24 hr of IPPV
and bronchial lavage when marked bronchospasm was
still present. At this stage, the patient responded to
drugs and aerosol therapy. Loop A resembles Loop E
which was obtained from a normal healthy volunteer
breathing through a narrow orifice and thereby simulating
the condition in moribund asthmatics with plugged
bronchi and a high airway resistance both during in-
spiration and expiration. When asthmatic subjects present
with loops resembling A, we consider that mechanical
obstruction is present requiring a mechanical means of
treatment, irrespective of whether arterial blood gases
are abnormal, because it is generally accepted that sudden
unexpected death can occur at this stage. As long as
loops from patients resemble those at C, more conser-
vative measures are employed, Loop F was obtained
from the same patient as at A, shortly before he was
discharged and resembles the normal loop B.
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BROOM. While Dr Grant and Dr Rees may be per-
fectly correct in saying that they have had no success
with adrenaline in preventing or treating status asth-
maticus, I would like to point out, firstly, that this in
no way constitutes proof of their contention that adrena-
line is either harmful or useless in all or the majority of
cases. Secondly, I have shown that large doses of i.m.
adrenaline (Broom, 1961) or intravenous adrenaline
(Broom, 1960) may help to alleviate or abolish severe
status asthmaticus.
The critical clinical questions of the pharmacological

treatment of severe bronchial asthma must be settled
by further prospective measurement rather than more
retrospective argument.

'The correct dose of a drug is that which produces the
desired effect' (W. R. Trotter).
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