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Sellar replies:
I am pleased that Young and colleagues
have responded to the review of imaging the
blood vessels of the head and neck, as their
letter addresses what is the key issue: do the
risks of angiography outweigh its benefits
when used to select patients suitable for
carotid endarterectomy?

In the review my aim was to attempt to
achieve a balanced assessment of the current
available medical literature on the subject.
The views expressed by Young et al do, I
believe, represent an extreme view of the
subject coloured by local experience. They
quote their own 4% stroke rate for angiogra-
phy and have found one other centre (not,
incidentally, Edinburgh!) with a similar
experience.' It is useful to quote this paper
in greater detail-"50% stenosis was a sig-
nificant prediction of risk but the 95% inter-
val of the odds ratio was very wide due to
the small total number of complications."
The same criticism applies to their own
paper, in which two less complications
would have more than halved the risk of
stroke.

In a recent analysis of the complications
of angiography of several large series includ-
ing our own meta-analysis of eight prospec-
tive series2 Heiserman et al found a mean
permanent neurological deficit rate of 1%.3
The 95% confidence intervals of the meta-
analysis was less than 2%-0 5% risk of

deficit in the group of patients presenting
with stroke or transient ischaemic attack.
The very high complication rate achieved

by Liverpool may not only reflect the small
group of patients assessed, but other factors.
Some of their angiograms were performed
by radiologists in training. Mani and
Eisenberg found a fourfold increase in com-
plications from angiography in training cen-
tres.4 Secondly, they included all
complications occurring in the 72 hours
after the procedure. A significant number of
these complications may be unrelated to the
angiographic procedure.
On the other hand, their results for non-

invasive imaging are unusually good, their
combined DUS and MRI misclassifying
only 6% of patients whereas the recent
meta-analysis of these techniques Young et
al quotes reports sensitivities of only
83-86% for these techniques.' What Young
et al did not quote was the conclusion of this
meta-analysis: non invasive tests cannot sub-
stitute for angiography as the sole preopera-
tive test for carotid endarterectomy.
Non-invasive tests have less than perfect
performance at classifying diseased and non-
diseased patients. The consequences of mis-
classification are high; endarterectomy is not
an entirely benign procedure.

Let us ignore for a moment those patients
who by non-invasive imaging may be led
into unnecessary carotid endarterectomy
with its 7-5% perioperative stroke rate.6
What is the effect of using non-invasive
imaging with a sensitivity of 80%? If we
make three assumptions relating to these
patients with 70% stenosis: that the risk of
angiography is 1%, that after surgery there is
a 10% risk of stroke over three years, but
that patients who have medical treatment
the risk of stroke is 20%. The actual ECST
figures were 12 3% and 21 9% respectively.6
It can be seen that over the three year period
(figure) there are 120 strokes in the group
using non-invasive imaging and l 10 from
conventional angiographic work up.

Obviously these results would be different if
higher sensitivity could be assumed for non-
invasive imaging but Blakeley et al com-
ments in their meta-analysis that the series
he analysed probably contains a publication
bias with only specialised centres with
respectable results publishing data. This
caveat is supported by the NASCET data,7
which found only a 59% sensitivity for DUS
detecting 70% angiographic stenosis when
used in a multicentre trial and the results of
Worthy et al8 who found only a 52% sensi-
tivity for DUS correctly classifying this
group. (These results are only just superior
to tossing a coin.)

In conclusion, what may happen if we
abandon angiography too early? Firstly, we
remove the impetus to improve the ability of
non-invasive techniques to select those
patients who will benefit from carotid
surgery, as we remove the only gold stan-
dard that has been shown to select these
patients. It will quickly become thought to
be unethical to test non-invasive techniques
against angiography. Secondly, we may be
throwing the baby out with the bath water if
the non-invasive techniques in non-spe-
cialised centres have a sensitivity closer to
60% than 90% as suggested by the
NASCET results. Then substantial numbers
of patients will be deprived of beneficial
carotid surgery as well as other patients hav-
ing unnecessary surgery. We need to work
urgently towards the day when we can put
cerebral angiography finally to bed, but to
recommend non-invasive imaging for all
centres at the present time would be irre-
sponsible.
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Dexamethasone treatment for acute
bacterial meningitis: how strong is the
evidence for routine use?

Flow diagram of the consequences of managing 1000 patients with 70% carotid stenosis by
conventional angiography (cva) compared with non-invasive imaging. The sensitivity of non-
invasive imaging is taken to be 80% resulting in 200 patients having inappropriate medical treatment

In their methodological review of papers
reporting clinical trials of dexamethasone
treatment for acute bacterial meningitis,'
Prasad and Haines provide some valuable
guidelines for assessment of methodological
rigour in studies of the treatment of bacterial
meningitis. These points may be useful in

464

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.60.4.464-a on 1 A

pril 1996. D
ow

nloaded from
 

http://jnnp.bmj.com/


Matters arising

designing future studies to evaluate the use
of dexamethasone in bacterial meningitis,
were it not for the immense practical diffi-
culties in recruitment for, and conduct of,
such studies, which will be made immensely
more difficult by the virtual disappearance of
meningitis caused by Haemophilus influenzae
type b in developed countries.

I think that Prasad and Haines, while giv-
ing a complete picture of the characteristics
of the perfect study, contribute very little to
the readers' ability to use the available, if
imperfect, data in the most clinically useful
manner. The sensitivity analysis shown in
table 3 is inappropriate and misleading, even
as a worse case scenario. The number of
subjects withdrawn from the analysis
includes both children who are excluded
because of diagnoses other than bacterial
meningitis, primarily aseptic meningitis, and
children with bacterial meningitis who were
lost to follow up. It is clearly unreasonable
to equally assign patients with aseptic
meningitis to the treatment and control
group and then assign all such patients in
the treatment group as having had an
adverse outcome and all patients in the con-
trol group as having had a favourable out-
come as it is known that aseptic meningitis
is rarely, if ever, associated with adverse
sequelae. The only other work presented by
the authors is a stratified analysis of the
study by Girgis and coauthors which simply
confirms that their overall findings of
reduced mortality remained after stratifica-
tion.

In summary, I think that only the most
dramatic of treatment benefits in the most
rigorous of trials could survive sensitivity
analysis as exacting as that tabulated by
Prasad and Haines. I do not consider that
the results of this sensitivity analysis can rea-
sonably be interpreted as showing lack of
demonstrable benefit from dexamethasone
in bacterial meningitis. In addition to the
concern which the authors rightly have for
demonstrating a favourable risk:benefit ratio
in a real life clinical setting, there is also the
concern that patients may be denied the
benefit of an effective treatment which has
been discounted by inappropriate and mis-
leading handling of the data.

PETER MCINTYRE
Westmead Hospital,

WestmeadNSW 2145,
Australia
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Prasad replies:

I read with interest the letter by McIntyre.
He raises three points: (1) future studies will
be difficult because of the virtual disappear-
ance of meningitis in developed countries;
(2) our sensitivity analysis is based on
"unreasonable" assignment of adverse out-
come to the treatment group, particularly for
patients with aseptic meningitis and it can-
not reasonably be interpreted as showing
lack of demonstrable benefit from dexam-
ethasone in bacterial meningitis; (3) the
"patients may be denied the benefit of an
effective treatment which has been dis-
counted by inappropriate and misleading
handling of the data". I take each point in
turn.

If bacterial meningitis has virtually disap-
peared from the developed countries, future
studies can and should be undertaken in
developing countries where it is still a major
public health problem. This is all the more
necessary because maximum use of dexam-
ethasone will occur where meningitis occurs.
As we have shown in our paper, the studies
to date have limited internal validity and
generalisability.
Our sensitivity analysis is appropriate and

revealing because it shows the weakness
of the evidence available on the subject.
This is what other authors have also recom-
mended.' McIntyre has an incorrect notion
about the place and purpose of a sensitivity
analysis. Firstly, this kind of analysis is
required when authors do not report inten-
tion to treat (ITT) analysis or do not pro-
vide enough information to allow such an
analysis and do not report steps taken to
protect their analysis from bias. Most trials
of treatments (whether dramatic or other-
wise) do carry ITT analysis and therefore,
sensitivity analysis is not required. If it is
required, its purpose, as reported in our
paper, is to assess the robustness of conclu-
sions based on inadequate data and it is not
to show the presence or lack of benefit. The
inadequacy may be in terms of poor record-
ing of risks or excessive losses to follow up.
Almost any drug can be proved beneficial, if
patients with adverse effects of the drug are
withdrawn from the analysis or adverse
effects are not counted. Although patients
with aseptic meningitis rarely have a poor
outcome, they are not immune to adverse
effects of dexamethasone. Certainly, it is not
reasonable to assume that all patients with
aseptic meningitis given dexamethasone will
have an adverse outcome, but to this extent,
all sensitivity analyses with worst case
scenarios are unreasonable. But it serves its
purpose by showing that the published evi-
dence is not strong and that it has not been
proved beyond doubt that dexamethasone
does more good than harm. However,
"absence of proof' is not the "proof of
absence". If we wish to base our practice on
stronger evidence-as we should-we need
more studies and proper analysis of the pri-
mary data collected from the investigators of
the primary studies. Studies are proceeding
in both directions. We and some investiga-
tors in Holland are conducting randomised
trials of dexamethasone in adults with bacte-
rial meningitis and a Cochrane review of the
primary data is planned.
The third point by McIntyre is more pro-

found. It has at its heart questions such as:
"is it unethical to withhold a potentially
effective treatment the risk-benefit profile of
which is not studied adequately?"; "when
are randomised trials of a treatment unethi-
cal?": "when is the evidence good enough to
make strong recommendations?" and so on.
These are issues about the science and
ethics of practice of medicine. The available
space will not allow me to do justice to the
issues involved. I will simply state that until
we have shown "a favourable risk-benefit
ratio of a drug in real life clinical setting,"
there is no justification to subject all our
patients to risk of adverse effects of the drug
except in randomised trials. It is true that
"ways of science" and evidence (randomised
trials being the best method) do require
denying some patients what may turn out to
be beneficial, but the other way-policies
advocating clinical use of a drug without
proper evaluation of the risk-benefit ratio-
is far too dangerous to be acceptable.
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NOTICE

Announcement from the British Neuro-
psychiatry Association: 1996 summer
meeting

The 1996 Summer meeting will be held
on 14-16 July at Robinson College,
Cambridge. It will include topics on neuro-
development, language, and the presenta-
tion of short scientific papers and single case
videos by members. The Association's AGM
will be held on 16 July.

For further details of these meetings please
contact: Sue Garratt, Administrative
Assistant, BNPA, 17 Clocktower Mews,
London Ni 7BB. Telephone/Fax: 0171 226
5949.

For details of membership of the BNPA, which
is open to medical practitioners in psychiatry,
neurology, and related clinical neurosciences,
please contact: Dr J'onathan Bird, Secretary
BNPA, Burden Neurological Hospital, Stoke
Lane, Stapleton, Bristol, BS16 1QT.
Telephone: 01179 701212 ext 2925/2929 or
Sue Garratt at the address given above.

BOOK
REVIEWS

All titles reviewed here are available from
the BMJ Bookshop, PO Box 295, London
WC1H 9TE. Prices include postage in the
United Kingdom and for members of the
British Forces Overseas, but overseas
customers should add C2 per item for
postage and packing. Payment can be made
by cheque in sterling drawn on a United
Kingdom bank, or by credit card
(Mastercard, Visa or American Express)
stating card number, expiry date, and your
full name.

Atlas of Human Spinal Cord Evoked
Potentials. Edited by MILAN R DIMITRIJEVIC
and JOHN A HALTER. (Pp 180; C50*00).
Published by Butterworth Heinemann,
Oxford 1995. ISBN 0-75069631-1.

This is a multi-author book comprising a
reference text for those readers with a highly
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