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necessitated withdrawal of the drug after only 350 mg. had
been given. The blood urea returned to normal in a few days
but the patient then developed an acute meningitis which was
probably simply an exacerbation of the torulosis. Fortunately
at this time a supply of 5-fluorocytosine became available.
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FIG. 2.-5-Fluoro-

cytosine.

5-Fluorocytosine (Fig. 2) is not yet generally available in
this country but has been tried in the treatment of cryptococcal
meningitis in the U.S.A. (Grunberg et al., 1967). It is reported
to be an antimetabolite of cytosine in C. neoformans, Candida
albicans, and other fungi, but apparently not in man. It is
effective in inhibiting the growth of these fungi but has
apparently no antibacterial effect.

In man, after single oral doses of 2 g. of 5-fluorocytosine
fungistatic concentrations persist in the blood for 6 to 10 hours.
It is excreted unchanged in the urine. A single case of reversible
pancytopenia after four weeks of treatment with 5-fluoro-
cytosine was reported at secondhand by Tassel and Madoff
(1968), and a transient rise in serum transaminases has occurred
in one previous patient. In one patient with cryptococcal
meningitis who failed to respond to amphotericin B (3 4 g.
intravenously over a period of three months) the symptoms
improved and the C.S.F. became free from cryptococci after

six weeks of treatment with 5-fluorocytosine. The C.S.F. con-
centration of the drug was almost equal to the blood level
(I. Lenox-Smith, personal communication, 1968). Tassel and
Madoff (1968) described a case resistant to amphotericin B.
in which the patient responded to treatment with 5-fluoro-
cytosine in a dose of 2 25 g. daily for 50 days. In addition a
number of patients with systemic candidiasis have apparently
been successfully treated. The response to treatment in our
own patient has been satisfactory, though it is too early to be
certain of the prognosis in this disorder, in which the relapse
rate is notoriously high. Because of the advantage of oral
administration and its relative freedom from side-effects it may
be, however, that 5-fluorocytosine will replace amphotericin B
as the first choice in the treatment of cryptococcosis; certainly
it merits further trials.

We are grateful to Professor J. N. Walton and Dr. K. Davison
for permission to report these cases; and to Dr. I. Lenox-Smith,
Dr. J. Garrod, and Roche Products Limited for generous supplies
of 5-fluorocytosine and information about its use.

Requests for reprints should be sent to Dr. D. Gardner-Medwin
at the Regional Neurological Centre, Newcastle General Hospital,
Westgate Road, Newcastle upon Tyne NE4 6BE.
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Medical Memoranda

Bronchial Lavage in Status Asthmaticus

British Medical Journal, 1969, 3, 31-32

Bronchial lavage as a treatment for severe status asthmaticus in
adults was described by Broom (1960). More recently Ambi-
avagar and Jones (1967) described a regimen of management
combining this with intermittent positive-pressure ventilation
(I.P.P.V.). We report here the successful resuscitation of a
moribund child by this technique, following mainly the recom-
mendations of the latter two authors.

CASE REPORT

The patient, a boy aged 14, had a history of asthma for five
years and had been admitted to hospital for status asthmaticus
eight months previously. He had then responded to a short course
of steroids and had not since required any treatment. He was
readmitted in status asthmaticus with a two-day history of respira-
tory infection and wheezing treated with choline theophyllinate
(Choledyl) and orciprenaline (Alupent) inhalations. On the day
of admission he had been given two injections of aminophylline
intravenously.

On admission he was severely dyspnoeic but fully conscious.
He had central cyanosis and pronounced inspiratory recession of
the chest. His breath sounds were harsh and of poor intensity;
there were no rhonchi. Blood pressure was 160/90. He was given
intravenous hydrocortisone 100 mg., oral prednisone 10 mg., and
28% oxygen by Venturi facemask. Initially his colour improved,
but an hour later he became cyanosed again, his state of conscious-
ness deteriorated, and he developed signs of peripheral circulatory
failure. At this stage his arterial blood showed pH 7-1, Paco2
105 mm. Hg, Pao2 80 mm. Hg (on 28% oxygen), and a base excess
of +2-5 mEq/1.

After gastric aspiration and the intravenous infusion of 500 ml.
of normal saline he was taken to the theatre and anaesthetized with
halothane and ether in 100% oxygen. The trachea was intubated,
and after a few minutes manual I.P.P.V. bronchial lavage was
performed by instilling 10-ml. aliquots of 2.5% sodium bicarbonate
down the endotracheal tube, each instillation being followed by
aspiration of the chest helped by vibration and percussion. 'The
patient was positioned so that each quadrant of the chest received
the bicarbonate solution during instillation and was drained during
aspiration and percussion. In between each positioning the lungs
were inflated with 100% oxygen with some ether. The procedure
took two hours in all. Bronchial casts (some of which are shown
in the illustration) were aspirated, sufficient nearly to fill a 2-oz.
(60-ml.) container. The patient tolerated the procedure well. He
remained pink, his blood pressure and peripheral circulation improved,
and at the end of the lavage his lungs were easier to inflate.
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At this time, after 100 mEq of sodium bicarbonate had been given
intravenously and while being ventilated with 100% oxygen, arterial
blood analysis showed pH 7-1, Paco2 115 mm. Hg, Pao2 500 mm.
Hg, and a base excess of - 1 mEq/l. It was decided to continue
I.P.P.V. with a Bird respirator for a further 12 hours at least,
and to facilitate this he was curarized. The respirator was adjusted
so that inspiration started a second or two after the end of the

audible expiratory wheeze, and expiration was aided by a small
negative pressure. He was given an intravenous infusion of
dextrose/saline 500 ml. six-hourly with hydrocortisone 100 mg. and.
ampicillin 250 mg. added to each 500 ml.

After five hours' I.P.P.V. he was much improved. The intensity
of his breath sounds had increased. His tidal volume had doubled
with the respirator settings unchanged, indicating a twofold improve-
ment in compliance. Arterial blood analysis showed pH 7-48 (a
further 50 mEq of bicarbonate having been given since the previous
analysis), Pco2 44, P02 104 (on 60% 02), and a base excess of +7
mEq/l. I.P.P.V. was stopped after 30 hours, and he was extubated
75 minutes later (PaCo2 27 mmn. Hg, Pao2 78 mm. Hg breathing
air, base excess -4). During the period of I.P.P.V. many further
casts and inspissated secretions were aspirated from his chest and
air entry, and compliance continued to improve. He was clinically
normal after four days and steroids were tailed off, stopping in
10 days. He was discharged to a convalescent home, where all
medication was stopped save for ephedrine 11 mg., theophylline
120 mg., and phenobarbitone 8 mg. (as Franol) eight-hourly. In
the 10 months since his lavage he has had one brief attack requiring
readmission, but has otherwise been well.
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Casts aspirated during treatment.

COMMENT

The mortality from asthma in children is rising (Speizer
et al., 1968). Many unexpected deaths occur at home, and it
is thought that some of these might be avoided by the more
cautious use of aerosol bronchodilators (Greenberg and Pines,
1967), emergency steroid therapy, and earlier admission to
hospital (Riding, 1966). In the present case mechanical block-
ing of the airway seemed to be the main factor in his rapid
deterioration. There was no suggestion that his desperate
condition was in any way aggravated by the use or withdrawal
of steroids or bronchodilator aerosols. It is possible that pre-

viously unexplained deaths have been due to the very rapid
blocking of airways with inspissated secretions. I.P.P.V. has
been increasingly used in asthmatic children in respiratory
failure (Beam et al., 1965) and may be successful without
formal bronchial lavage. Ambiavagar and Jones (1967) recom-
mend lavage whenever I.P.P.V. is indicated. We would endorse
this, since it is a relatively easy procedure once the patient has
been intubated, though patients who are exhausted or over-
sedated may benefit from I.P.P.V. alone.
The airways of patients on I.P.P.V. are now, as a routine,

well humidified and kept clear of secretions by aspiration, so
that the institution of I.P.P.V. will automatically confer many
of the benefits of bronchial lavage, though these would be more
slowly achieved than when each quadrant of the chest is syste-
matically washed out. Specific indications for lavage would
seem to be those signs indicating persistent airway obstruction,
such as respiratory distress with inspiratory chest wall reces-
sion, poor air entry, and ineffective coughing. It seems in
retrospect that many patients who were thought to have severe
bronchospasm actually had their airways blocked as much by
secretions as by the spasm and oedema.
The present patient did not have a metabolic acidosis, but

his pH at the beginning of treatment was 71. This we con-
sidered sufficient indication for bicarbonate infusion. Two
hours later, after 100 mEq of bicarbonate, his pH was still 71
and his Pco, had actually risen slightly. It would seem that
a respiratory acidosis cannot necessarily be quickly corrected,
and that acidaemia when present should be treated regardless of
its cause.
We have been encouraged by this case to consider bronchial

lavage and I.P.P.V. to be useful treatments underemployed by
us in the past.

We would like to thank Dr. G. Davison for permission to publish
details of this case, and Professor S. D. M. Court for his help in
preparation of the report.

Requests for reprints should be addressed to P. E. W.

ADDENDUM.-Since this memorandum was written a further
case of sudden death in a young asthmatic has been reported
(Gregg and Batten, 1969). This case seems to support our
own contention that mechanical blockage of airways is a signi-
ficant cause of sudden deterioration and/or death in status
asthmaticus.

P. E. WALKER,* M.B., M.R.C.P., D.C.H.,
Senior Registrar Paediatrician.

MERLIN MARSHALL, M.B., B.CHIR, F.F.A. R.C.S.,
Anaesthetist.

Newcastle General Hospital, Newcastle upon Tyne, NE4 6BE.

* Present address: Farnham Hospital, Farnham, Surrey.
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