
this subject, has written: "I remember clearly lying awake on
the third night of a disaster and feeling inside me the over-
whelming load of grief that was ahead for those people and
families we had met at the morgue. . . I felt a terrible sadness
and a sense of loss as well as a great burden."3

Student nurses and medical students generally receive little
training on dealing with death and dying,7 and there is rarely
time to visit a mortuary. Social workers, clinical psycholo-
gists, and counsellors who may be asked to provide psycho-
logical help after a tragedy have usually also had little training
for such a task. Training should be improved, but it will never
be a substitute for strong support from senior staff.

Relatives should thus, it seems, be encouraged to view

bodies, and photographs should be kept. But much more
research is needed, and reluctance by relatives to see a body
should always be respected.

FIONA CATHCART
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Ribavirin and acute bronchiolitis in infancy

Not neededfor those who were previously well

Acute bronchiolitis is by far the commonest lower respiratory
tract infection of infancy. During the winter epidemic up to
2% of the children born in the previous 12 months will
require inpatient care for this condition. Although the babies
often seem to be distressed in the short term, the mortality is
low-less than 1% of those admitted to hospital who were
previously healthy. Mortality as high as a third has, however,
been reported in those with pre-existing cardiopulmonary
disease -for example, bronchopulmonary dysplasia or severe
congenital heart disease.' In addition, in the three years after
the acute attack, four fifths of those admitted to hospital will
have attacks of coughing and wheezing,2 and even after 10
years the prevalence of asthmatic symptoms and abnormal
airway liability will be twice that of controls matched for age.3
Clinical trials have not shown any benefit from treatments
(P2 stimulants, anticholinergics, and systemic steroids) that
might reduce the obstruction of small airways in the acute
phase of the illness.46 The development of a drug, ribavirin,
that is effective in vitro against the respiratory syncytial virus,
the agent responsible for most cases, was thus welcomed
with excitement. This initial response is currently being
reassessed.

Ribavirin, which closely resembles guanosine and inosine,
is given as an aerosol mist. The manufacturers have provided
a mist generator that produces particles with a mean diameter
of about 1I3 [tm. The extent to which these particles penetrate
the small airways of infants with acute bronchiolitis is
unknown, and we are almost equally ignorant about the
optimal period of treatment. The manufacturers recommend
that treatment is given for about 20 hours a day, but the only
clinical data to support this are in a single study in which
treatment was given for only 12 hours.7 This produced less
satisfactory results than other studies in which treatment was
given for about 20 hours. Currently the mist is delivered into a
headbox in those who are breathing spontaneously. For
babies requiring ventilatory support the output of the particle
generator may be fed into the ventilator circuit.8 To what
extent this modifies the size of the particles is not known, but
the ventilator circuits have needed modification to prevent
malfunction of the expiratory valve because of a build up of
ribavirin.
No adverse side effects have been reported, but ribavirin

has been shown to be teratogenic in pregnant rodents when
given orally.9 Tests on nurses who have been caring for

children being treated with ribavirin have, however, failed to
show any of the drug in the blood or urine, making it
extremely unlikely that hospital staff or visitors in the early
stage of pregnancy are at risk. One problem with ribavirin is
its cost-£500 for a five day course. Because of this high cost
we must look closely at the evidence of efficacy.

Four published "double blind" clinical trials have examined
the effects of ribavirin or placebo on children with acute
bronchiolitis who had previously been well.7 10-12 All found
that clinical condition assessed either by scores of severity or
cardiorespiratory measurements tended to improve more
rapidly in those having treatment, with differences apparent
within 24-48 hours. There was a significant improvement in
oxygen saturation or transcutaneous oxygen tension in two
studies in which this was recorded.' 12 There was, however,
no evidence that the time to discharge was reduced; patterns
of viral excretion were unaltered in three of the studies7' 12;
and, as expected, none of the children died. Furthermore, the
methods of selecting patients and the techniques used to
assess the severity of symptoms in three of the four studies
have been criticised.'3
Two studies have examined infants with pre-existing

cardiorespiratory disease. In one study 26 babies, most of
whom had bronchopulmonary dysplasia, showed an improve-
ment in scores for symptoms within 24 hours and an
improvement in arterial oxygen pressure of 21-5 mm Hg
compared with 1-4 mm Hg among patients taking placebo.'4
Again, none of the babies died. The remaining study by
Conrad et al was not randomised but compared 33 patients
with either severe illness or pre-existing cardiorespiratory
disease who were treated with 97 patients admitted during the
same epidemic but not treated.'5 The authors claimed that
ribavirin was associated with a more rapid resolution of
symptoms, but as the groups were so different interpretation
is difficult.
At the moment there seems little to justify using ribavirin in

previously healthy babies admitted to hospital with bronchio-
litis caused by respiratory syncytial virus. This advice might
have to be changed, however, iftreatment in the acute phase is
shown to reduce dramatically long term morbidity, and
studies are now in hand to assess this. Although there is no
conclusive evidence that ribavirin saves lives in those with
pre-existing cardiopulmonary disease, these babies are at
considerable risk: a reasonable case may thus be made for
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giving ribavirin, which seems to speed recovery in those
who are critically ill or needing ventilatory support.

A D MILNER
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Flumazenil: a benzodiazepine antagonist

Many uses, possibly including withdrawalfrom benzodiazepines

Flumazenil is a benzodiazepine antagonist that is already used
to reverse sedation induced by benzodiazepine drugs. It
may also prove useful in helping patients withdraw from
benzodiazepines.

It was characterised in 19811 and reverses all the effects of
benzodiazepines without changing their bioavailability or
kinetics.2 It has minimal effects on the normal central nervous
system.3 Incremental doses up to 0-5-1 0 mg intravenously are
effective,47 and doses of 600 mg orally8 and 100 mg intra-
venously23 are well tolerated in normal volunteers. When
taken by mouth flumazenil is rapidly absorbed and has a high
hepatic clearance.9 Its plasma clearance is 691 (SD 216)
ml/min, and its half life is 54 (12) minutes. Only 40% is bound
to plasma proteins,9 and it rapidly enters and subsequently
clears the central nervous system.'°0 Less than 02% is
excreted unchanged. Its duration of action after a single
intravenous injection has varied from 15 to 140 minutes,
depending on the dose.'2-'4 Feelings of anxiety occasionally
occur during reversal of sedation with benzodiazepines,4 and
the dose of flumazenil should always be titrated slowly to a
desired state. Resedation has also been reported in patients
whose sedation with benzodiazepines has been reversed one to
two hours after the flumazenil.9

There is concern that flumazenil might precipitate an acute
withdrawal syndrome in patients who have been taking
benzodiazepines for a long time,'5 and withdrawal symptoms,
although never prolonged or severe, have followed treatment
with flumazenil in several species of animal.'6 Both endo-
genous and exogenous ligands are antagonised by flumazenil,
and hence the drug should not cause adverse reactions in
patients who have been treated clinically if they have built up
concentrations of inverse agonists. It seems likely that
dependence on benzodiazepines is associated with an allosteric
change in the benzodiazepine receptor,'8'9 augmenting the
action of inverse agonists,20 and that flumazenil resets the
receptors for normal function. It may thus help in managing
withdrawal from benzodiazepines,21 although clinical trials
are required to resolve this controversy. Flumazenil has,
however, caused convulsions in a patient with epilepsy who
was receiving several drugs,22 and it should be given cir-
cumspectly if there is any doubt about whether a patient with
a benzodiazepine overdose may also have taken a potentially
convulsant drug.

In patients with a benzodiazepine overdose flumazenil

provides an opportunity for neurological assessment by
temporarily reversing sedation, but as mortality is low
prolonged administration of the drug may not be justified. It
may, however, prevent the need for intubation and artificial
ventilation, particularly when the patient is being transported
and during procedures such as gastric lavage. In patients with
raised intracranial pressure after head injury flumazenil may
reverse the protective effect of benzodiazepine treatment.23

Flumazenil has also been used to reverse paradoxical
reactions to benzodiazepines,5 in hepatic encephalopathy,24
alcohol intoxication,25 and coma caused by selective de-
generation of the thalamic nuclei26 and to help weaning
patients from ventilators.27 In endoscopy clinics where
benzodiazepine sedation is used but patients are kept con-
scious flumazenil allows immediate reduction of sedation if
verbal contact is lost or apnoea occurs. To minimise the risk of
resedation long acting benzodiazepines should be avoided,
and midazolam is better. Flumazenil has been used to reverse
anaesthesia supplemented by midazolam.7
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