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LETTERS TO
THE EDITOR

Antibiotic treatment of suspected neonatal
meningitis

SIR,-The editorial by Drs Gandy and Rennie
on antibiotic treatment of suspected neonatal
meningitis has provided a timely review of an
important neonatal problem.' We were surpri-
sed to see the use of intraventricular aminogly-
cosides being advocated for the treatment of
Gram negative meningitis, as there is now con-
siderable evidence to suggest that intraventri-
cular treatment is not only ineffective, but
may, in addition, be hazardous. We were
further disappointed to read the authors'
rebuttal of the important arguments made by
Drs Short2 and Tarlow3 in their subsequent
letters to the editor.
The argument put forward by Gandy and

Rennie rests on the observation that the ami-
noglycosides do not penetrate well into the
cerebrospinal fluid, and adequate cerebrospi-
nal fluid concentrations to treat Gram negative
bacillary meningitis are not achieved when
aminoglycosides are administered intraven-
ously. In the past, intrathecal aminoglycosides
seemed a logical form of treatment. Since the
introduction of the third generation cephalo-
sporins, however, the position has changed.
These agents are highly active against Escher-
ichia coli and other coliforms, and when ad-
ministered intravenously, achieved cerebro-
spinal fluid concentrations several times the
minimal inhibitory concentration for these
organisms.4 It is therefore difficult to justify
the use of intraventricular treatment.
The authors seem unconvinced by two mul-

ticentre trials of intrathecal aminoglycosides in
neonatal meningitis.' Not only was no benefit
derived from aminoglycosides given by either
the lumbar or the intraventricular route, but
the mortality was higher in the patients receiv-
ing intraventricular treatment. The authors
also avoid the worrying evidence that suggests
that the administration of intraventricular
aminoglycosides results in higher cerebrospi-
nal fluid concentrations of endotoxin and cyto-
kines than seen after systemic treatment
alone.6 In view of the increasing evidence that
bacterial toxins and host inflammatory
mediators are responsible for the damage to
the central nervous system associated with
bacterial meningitis,3 treatment that increases
cerebrospinal fluid concentrations of these
substances should be avoided.
The arguments that have developed subse-

quent to the annotation on the antibiotic treat-
ment of suspected neonatal meningitis high-
light the different philosophical approaches to
what makes good paediatric practice. We
believe that practice should be guided by the
results of published therapeutic trials rather
than personal belief. As the only trials to date
have demonstrated a poorer outcome in
patients receiving intraventricular aminogly-
cosides, this form of treatment should not be
advocated.
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Drs Gandy and Rennie comment:
The correspondence generated by our edi-
torial has highlighted the difficulties experi-
enced by those attempting to manage this con-
dition. We endorse the use of cefotaxime but,
as stated in the original annotation, the pub-
lished results with this agent contain only
small numbers of babies (less than 50) and
there has not been the improvement in mortal-
ity or morbidity which was expected. This
could be because of the frequency of ventricu-
lar enlargement in neonatal cases which may
require drainage or make the cerebrospinal
fluid minimal inhibitory concentration inade-
quate, and it is for these babies and for those
who fail to respond to systemic treatment
alone that we continue to recommend con-
sideration of intraventricular treatment. The
use of intraventricular reservoirs will naturally
decline if cephalosporins have the success
which is predicted for them.

Drs Heyderman and Levin are correct in
their assumption that we remain unconvinced
by results regarding 20 neonates with Escher-
ichia coli meningitis contained in the only
study using intraventricular treatment which
was carried out before the introduction of
cephalosporins, ultrasound, or intraventricu-
lar reservoirs.' We agree that ones clinical
practice should be guided by the results of
well conducted therapeutic trials of adequate
size but for neonatal Gram negative meningitis
we consider that such studies are yet to be
published, and urgently need to be planned.

1 McCracken GH, Mize SG, Threlkeld N. Intra-
ventricular gentamicin therapy in gram nega-
tive bacillary meningitis of infancy. Lancet
1980;i:787-91.

Categories of preventable unexpected infant
deaths

SIR,-As members of the Avon Infant Mortal-
ity Study Group we were surprised and dis-
turbed by the recent paper from Sheffield by
Taylor and Emery. 1 They came to the conclu-
sion that in 43% of sudden unexpected infant
deaths there was 'treatable disease' and, by
implication, these deaths could have been pre-
vented by appropriate health care interven-
tion. This finding is at variance with our own
observations.2 We were also concerned to read
that eight of 115 (7%) deaths in the Sheffield
study were attributed to filicide, a finding
which is at variance with our own experience
of only one case of proved filicide in over 200
sudden unexpected death victims during a
seven year period in Avon.
We see the parents of all infants who die

unexpectedly in Avon within 72 hours of the
death (most of them within 24) with the gen-
eral practitioner and health visitor and collect
detailed information from the parents, prim-
ary health care team, and hospitals. This con-
tact includes a 'death scene' examination and a
structured questionnaire on medical and social
history.2 All infants undergo a detailed stan-
dardised postmortem examination by a
paediatric pathologist or a pathologist with
special expertise in this field.3
For the past three years all sudden unex-

pected deaths of infants in Avon have been the
subject of a formal multidisciplinary confiden-
tial discussion involving two pathologists, a
microbiologist, a biochemist, an epidemiolog-
ist, and three paediatricians with extensive
experience of infant care.
We have drawn up a classification of death

using microbiological, gross pathological, and
histological criteria. The results of the 95
infant deaths included in the first two years of
our study (May 1987 to April 1989) are given
below.

In seven (8%) of the total deaths we were
able to identify a sufficient explanation for the
death, while in 39 (41%) we identified evi-
dence of a potentially significant illness at the
time of death, but insufficient to account for
the death. In the remaining 49 (51%) no signi-
ficant abnormalities were identified. None of
these deaths was thought to be due to filicide.
These results are similar to those previously
published by Arneil et al in the Scottish
National Study.4

Taylor and Emery state that minor non-
lethal defects may lower the threshold for the
onset of severe illness and thus contribute to
death. We are not aware of any evidence to
support this contention. Signs of illness in
infancy are very common,2 and interpretation
of their significance as contributory factors in
infants who die requires carefully matched
controls, which are lacking in the Sheffield
study.
Workers in the field of sudden unexpected

death in infancy have a great responsibility to
the children of this country and to the parents
of children who have died suddenly and unex-
pectedly. The paper by Taylor and Emery
raises many questions about the interpretation
of clinical, psychosocial, and pathological
findings after the death of an infant but con-
tains insufficient data to allow the reader to
assess the validity of their conclusions.
We are well aware of the confidential nature

of inquiries that have to be made where filicide
is considered to be a possibility, but we call
upon the authors of this work to make avail-
able the information that they have for con-
fidential re-examination by an independent
group of paediatricians and pathologists. The
outcome of this fresh inquiry could then be
submitted for publication in this journal.
These questions are too important to be left

open by the lack of data in the paper by Taylor
and Emery.
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Drs Taylor and Emery comment:
The main differences between the Bristol and
Sheffield views on unexpected infant death are
firstly, that the Bristol group do not accept the
concept that several contributory factors may
result in a lethal situation, and secondly that
they are unable to accept that filicide is the
probable cause of a small percentage of cot
deaths.
Our view is that many unexpected infant

deaths are due to a combination of factors in
the sense that but for the presence of all of
these factors death might not have occurred. '
The concept of contributory factors is one
which is generally accepted-for example, the
increased severity of infections in children
who also have nutritional deficiencies or
reduced pulmonary reserve due to residual
lesions in the lung after perinatal damage. Dr
Fleming and his group have themselves post-
ulated that overheating and overwrapping may
be a contributory factor in some cot deaths.2
The confidential inquiries undertaken by

Dr Fleming and his group with case confer-
ences being hospital based and hospital orien-
tated are very similar to those undertaken in
Sheffield in the 1970s, and their results are
very similar to our own at that time.

In 1979 we started to hold our case discus-
sions on all 'non-hospital' deaths in the family
doctor's surgery. These case discussions are
held when data collection, including a home
visit by a doctor not concerned with the
paediatric care of the family, is complete and
the results of a full paediatric necropsy are
available and at a time when the initial emotio-
nal impact of the death is lessening and more
dispassionate views may prevail. These discus-
sions, at which the general practitioner and
health visitor are invariably present, are as
much concerned with planning for the future
health care of the family and of any subse-
quent child as with the cause of the baby's
death. It is these confidential discussions with
the general practitioner and health visitor
that have revolutionised our views on the
aetiology of unexpected infant death and have
shown us the importance of family and back-
ground factors, and it is at these discussions
that the possibility of filicide is occasionally
raised. Deaths are only placed in this category
if at the conclusion of the case discussion it is a
unanimous decision that this was the most
probable mechanism of death. The prime
reason for identifying this small group (less
than 10%) is so that an appropriate level of
care-paediatric, psychiatric, and health
visiting-can be provided for the family.
Although the identification of possible filicide
only forms a relatively small part of our
inquiries, the denial of the possibility of this
mechanism of death would also deny some
families the extra care that they need.

Fleming et al state that our data should be
'inspected by an independent group of
paediatricians and pathologists'. As we collect
more than 50 pages of data after each death
this would be a major undertaking. However,
we have no secrets other than the confidential-

ity of information relating to individual fam-
ilies and would welcome a visit from Dr Flem-
ing or one of his colleagues to look at our
records, discuss our methods, and attend a
case discussion.

1 Emery JL. A way of looking at the causes of crib
death. In: Tyson Tildon J, Roeder LM, Steins-
chneider A, eds. Sudden infant death sndrome.
London: Academic Press, 1983:123-32.

2 Fleming PJ, Gilbert R, Azaz Y, et al. Interaction
between bedding and sleeping position in the
sudden infant death syndrome: a population
based case-control study. BMJ 1990;301:85-9.

Effective bronchodilator treatment by a
simple spacer device for wheezy premature
infants

SIR,-Yuksel and colleagues describe a cheap
and easy solution to a common and difficult
problem.' One cannot help but be impressed
by the size of the improvement seen during
active treatment.
There are, however, certain aspects of the

study which concern me. Firstly, the study
was not randomised and all the children were
given active treatment after placebo. Although
this is disputed by the authors, in this group of
children where symptoms are likely to have
been exacerbated by viral infections, one
would have expected some improvement with
time, irrespective of treatment. This possibil-
ity is borne out to some extent, as on active
treatment there was a 27% reduction in the
score for 'runny nose/unwell'; these are symp-
toms which are suggestive of a viral infection.
These symptoms could not have been
expected to respond to a bronchodilator and
therefore should not have been added to cough
and wheeze (their table 1). Also adding
together scores for cough and wheeze (their
table 1) could double the score for a single
event. Admittedly the percentage fall in each
symptom category, with active treatment, is
remarkable.

Secondly, the authors state 'Administration
of the bronchodilator resulted in an increase in
functional residual capacity both immediately
and during the two week active period'. This
is patently not borne out by the results in their
table 3, where there is no significant difference
in functional residual capacity before and after
terbutaline using a paired t test (mean (SD)
before and after terbutaline: 252 (75) and 269
(58) in the placebo period and 322 (83) and
325 (95) in the active period). Indeed two and
three subjects, respectively, showed a 'clini-
cally significant' decrease in functional
residual capacity after terbutaline compared
with four and two with a 'clinically significant'
increase. If we are to believe, as the authors
suggest, that an increase in functional residual
capacity reflects an improvement in lung func-
tion, then the long term improvement in func-
tional residual capacity on active treatment
occurred without any evidence of an immedi-
ate response. The authors do not address this
discrepancy between the long and the short
term benefit but misleadingly suggest that an
immediate increase in functional residual
capacity had occurred.
One is left with a sneaking suspicion that at

least part of the improvement on active treat-
ment, in symptoms and lung function, could
be related to changes with time. Before accept-
ing the alternative conclusion, that in this
group of children twice daily terbutaline has a
dramatic effect on symptoms, which is largely

independent of its immediate bronchodilator
properties, it would be wise to confi the
results with a better designed study.
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Drs Greenough and Yuksel comment:
We thank Dr Wilson for her interest in our
paper. In that preliminary study, as no pre-
vious data was available, we set out to assess if
bronchodilator given by a simple spacer had
any effect on symptomatic preterm infants in
the first year of life. We found over the two
week period in which bronchodilator was
administered a significant improvement in
lung function and reduction in symptom
score.
We are surprised Dr Wilson felt it necessary

to reanalyse the acute lung function data as we
did not claim that the change in functional
residual capacity 10 minutes after terbutaline
was significant. We recognised and stressed in
our discussion that the results could in part be
explained by an improvement in symptoms
with time and felt our results should be con-
firmed in a randomised trial-which, as a con-
sequence we have subsequently completed
(unpublished observations). In a randomised
placebo controlled trial inhaled ipratropium
bromide administered via a coffee cup, resulted
in similar improvements in functional residual
capacity and a reduction in symptom score.
Unfortunatelymany infants are symptomatic in
the first year of life, the coffee cup technique is
cheap and easy; we therefore, like Dr Wilson,
are impressed and we are also pleased with the
size of improvement seen during active
treatment. I

Gender and the progression of Escherichia
coli 0157:H7 enteritis to haemolytic uraemic
syndrome

SIR,-The epidemiologic studies of Milford et
al continue to advance our understanding of
Verocytotoxin producing Escherichia coli and
the associated haemolytic uraemic syndrome.'
Notable among their findings is the excess of
females in the probable prototypic haemolytic
uraemic syndrome subgroup and the observa-
tion that such excess has been observed pre-
viously in other studies. Our own studies have
also previously suggested an excess of females
among patients with E coli 0157:H7 associated
haemolytic uraemic syndrome.2 Although in a
univariate analysis this excess was not signifi-
cantly different from a control group of
patients who suffered from E coli 0157:H7
enteritis only, a multivariate analysis disclosed
that female gender was possibly an important
predictor variable for progression to haemoly-
tic uraemic syndrome.

In order to determine whether the latter
association was coincidental, we continued our
study to include 37 patients with haemolytic
uraemic syndrome and 95 patients with only
enteritis. The sex ratios (MIF) in the two
groups were 17/20 and 53/42 respectively. In
univariate analysis, gender was not associated
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