
children to receive intensive care in lead
centres1 2 and this might be expected to reduce
mortality across the board.
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Improved outcome in severe
meningococcal disease
We thank Tibby et al and Pearson for their
interest in our paper.1 We agree with Pearson
that evidence for a fall in overall mortality in
meningococcal septic shock would require a
geographical community based study. We de-
scribed mortality in severe meningococcal dis-
ease in a paediatric intensive care unit (PICU).

In our multispeciality PICU in the north
west, we have observed a continued decrease in
both actual PICU mortality and mortality
adjusted for disease severity since the original
study period (table 1). Paediatric index of mor-
tality (PIM) is a more contemporary scoring
system than PRISM (paediatric risk of mor-
tality score), and so has been calibrated to the
more recent decline in PICU mortality rates.2

PIM gives a score at point of first PICU contact.
This general trend of improving meningo-

coccal outcome is also reflected in other
PICUs. As shown by the results from St Mary’s
PICU in London, where in a group with an
overall actual mortality of 18.7% (PICU
mortality for the study period being 10%, and
an additional 8.7% mortality for the “unre-
trievables”), they encouragingly had man-
aged to reduce the meningococcal PICU mor-
tality in their “specialist PICU” from 23% to
2% (1992–97).3 Tibby et al, from Guy’s Hospital
PICU in London (1998–2001), in their letter
report a similar very low mortality rate.

There has been continued improvement in
outcome from severe meningococcal disease
throughout the UK. Early recognition and
early institution of treatment are of para-
mount importance. No single centre holds the
monopoly on the improved outcome in menin-
gococcal disease. Although improved intensive
care has undoubtedly contributed to this fall
in mortality, there should be more recognition
of the role of those in the community, parents
and carers, general practitioners, and district
general hospitals who have significantly
contributed (and continue to contribute) to
the survival of these critically ill children.
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Mortality in meningococcal
disease: please report the
figures accurately
We thank Tibby and colleagues for their inter-
est. We believe they and others would be
interested in the accompanying figure (see
above).

It compares yearly case fatality rates on all
referrals to St Mary’s PICU, regardless of
whether they died before a mobile intensive
care team arrived or while the team was
assisting with resuscitation. The 29 “outside”
deaths are included (3 in 1992/3, 8 in 1994, 10
in 1995, 3 in 1996, 5 in 1997). As stated in our
published paper, logistic regression analysis,
controlling for disease severity, age and sex,
and including these extra deaths, showed no
change in the estimated odds ratio for the
yearly reduction in death rate, namely 0.41.
The overall case fatality rate for 1997 became
6% compared with the PICU admission rate of
2% and a predicted case fatality rate 34%
using PRISM scores.

For the 5 deaths in 1997 outside St Mary’s
PICU, response times between call to the unit
and arrival of a team at the DGH varied
between 100 and 185 minutes. One child died

as the local hospital were telephoning us, two
arrested within 90 minutes of St Mary’s being
called and died within minutes of the team
arriving, and the other two died between 2
and 7 hours after arrival.

R Booy
Department of Paediatrics, Imperial College School
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London W2 1PG, UK; r.booy@qmul.ac.uk

Genuine reduction in
meningococcal deaths results
from teamwork
As paediatric intensivists in lead centres
accredited for paediatric intensive care (PIC)
training and responsible for the care of
approximately 7000 cases per year, we read
with concern the report from St Mary’s
Hospital which reported improved outcome of
meningococcal disease (MD) in 1997 com-
pared with previous years.1

Their reported reduction in mortality must
be seen in the context of an overall reduction
of childhood mortality and a widespread
improvement in the outcome for many condi-
tions requiring PIC such as acute respiratory
failure,2 persistent pulmonary hypertension3

and complex congenital heart defects.4 Overall
UK PIC mortality rates have fallen to a stand-
ardised mortality ratio (SMR) of 0.87 as
assessed by the Paediatric Index of Mortality5

compared with the model generated in 1994.6

Their application of the severity of illness
score (PRISM) is incorrect. No patient has a
100% predicted risk of mortality and therefore
all deaths observed in any such study must
increase the SMR. The exclusion of nearly half
of the total deaths (29/62, 47%) who did not
survive the long stabilisation and overall
retrieval times must reduce SMR regardless of
any other intervention. Whilst inclusion of
these cases does not alter the direction of the
relationship between SMR and year, it raises
the overall mortality in the series towards 20%
and more than doubles the headline mortality
in 1997. Data from the last 4 years would be of
interest. In addition, the lack of any data relat-
ing to the performance of the model in
different risk groups fails to address the poten-
tial confounding factor of disease severity.
Since all survivors will reduce SMR, one cause
of apparent improvement in risk-adjusted sur-
vival is increased admission of low risk cases.

Table 1 Actual mortality, number of patients, mortality per year, and
standardised mortality ratio (SMR) in patients admitted to the paediatric
intensive care unit (PICU) at the Royal Liverpool Children’s Hospital with
meningococcal disease

Jan 1995 to March 19981 April 1999 to March 2001

Actual mortality/PICU admissions 11/123 (8.9%) 3/95 (3%)
Mortality per year 3.5 1.5
PIM predicted SMR 1.16 0.24

SMR = paediatric index of mortality (PIM) predicted mortality/actual mortality.

Figure Actual and predicted annual case fatality rates.
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Recent series from other institutions have
followed the convention of presenting data by
level of predicted risk.7–9

The claim that their “Mobile Intensive
Care” service is the key element in improved
survival is confusing when all the cases that
died under the care of this service were
excluded from both the analysis and the
“headline” figure of 2% mortality for MD.

However, our greatest concern is the claim
that these data support their particular
“model” of care of critically ill children. This is
not consistent with their report, as St Mary’s
had been performing transports since 1992
but the fall in mortality occurred some 4–5
years later. It should be remembered that
PICU retrievals have been performed in Liver-
pool and Glasgow since the late 1970s. Their
claim that this “model” has reduced mortality
of meningococcal disease is also inconsistent
with the similar improvements in outcome
presented by other PICs.7–9

We feel the narrow focus of the paper on the
ICU care of MD is misleading. It ignores the
important contribution of many others includ-
ing parents, charities, and healthcare workers.
Their role in education, early identification,
treatment, and immediate high quality resus-
citation is discounted. To imply that ICU man-
agement after the initial resuscitation is the
key factor in improved survival undermines
the vital contributions of these groups.
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Reduction in case fatality rate
from meningococcal disease is
due to genuine teamwork
We read with disappointment the response of
Dr Peters and colleagues1 to our article
“Reduction in case fatality rate from menin-
gococcal disease associated with improved
healthcare delivery”.2 It is unfortunate that
there appears to be a misunderstanding of the
message of our study which demonstrated a
significant improvement in the mortality of
children with meningococcal disease (MD)
over a period of time. Contrary to their
concerns those results were achieved through
genuine teamwork” as stated in our paper.

In answer to the specific points they raised:
We and other intensivists are also aware that
mortality in conditions other than MD is also
improving. In our paper we did not state that
MD was the only condition in which there is
an improvement in mortality. Our paper
referred to a study published in Critical Care
Medicine which also showed improving sur-
vival rates of paediatric patients (with various
diseases) over time in another paediatric
intensive care (PIC) setting.3

With reference to the patients who died at
the referring hospital and their exclusion
from the study. Our paper clearly states
“Logistic regression analysis, controlling for
disease severity, age and sex, showed that over
the study period (1992–97) the overall esti-
mate for the reduction in the odds of death
was 59% per year (odds ratio for the yearly
trend 0.41, 95% CI p=0.000001). This esti-
mate and significance remained the same
after inclusion of the 29 deaths that occurred
at local hospitals”.

We did not claim that mobile intensive care
is the key element in improved survival. What
we stated was: “Considerable changes in the
management of patients with MD have
occurred over the study period. While no sin-
gle factor alone is likely to explain the reduc-
tion in mortality, several factors might have
contributed to the improved outcome. In the
past, few centres, including those with PICUs,
admitted more than a small number of
patients with MD annually. Furthermore,
patients were often considered too sick to
transfer to a specialist centre and were treated
in the A&E department, paediatric ward or
adult ICU of the local district general hospital.
Establishment of a mobile intensive care team
allowed the centralisation of care of children
with MD at a specialist clinical and research
unit, which in turn enabled extensive experi-
ence in the management of MD to be
developed; this may be the most important
reason for the improved outcome.... In other
words, it was the increased experience in

dealing with meningococcal disease that was
the critical factor.

The role of mobile intensive care was more
directly addressed when we stated that it “has
probably been another important factor in
improved outcome”, not the key factor.

The conclusions of our paper clearly state
the multiple factors responsible for the results
of the study, which have shown that a notable
reduction in the case fatality rate for MD has
been achieved.

The purpose of presenting our data was to
emphasise the improvements in mortality in a
particular group of patients brought about by
a change in health care delivery. The key point
being early intervention by a multidiscipli-
nary team with a major research interest in
the care of the critically ill child with
infectious disease, who have the benefit of a
“critical mass” experience.

The PICU at St Mary’s Hospital, London was
established in 1992, at the time primarily to
facilitate the enrolment of children with
meningococcal disease into clinical trials. As a
large number of critically ill children were
referred to our unit, we were subsequently
able to record high-quality data regarding
clinical status, severity of illness and outcome.
We began to demonstrate a reduction in mor-
tality from 1994 onwards, as it takes time to
establish the clinical experience which can
have a significant impact on the disease proc-
ess.

The unit at St Mary’s has been greatly
involved in the development of a model of care
involving “genuine teamwork” with the aim
of improving the healthcare of children with
MD. To this end we have been working with
the meningitis charities which are acknowl-
edged on the paper) and other agencies to
develop guidelines, publish treatment algo-
rithms and improve policies. In addition our
research unit has played a key role in the
design and implementation of clinical trials of
adjunctive treatments in meningococcal dis-
ease, which has led to the publication of the
only two large randomised, double blind, pla-
cebo controlled studies in childhood septic
shock.4 5

Finally we are humbled by the magnitude
of response from many other colleagues who
have applauded our efforts. We believe, and
have repeatedly stated, that what has been
widely accepted as a major advance in the
outcome of children with MD, could only have
been achieved by multidisciplinary effort
involving all sectors of health care delivery.
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