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Archie Cochrane's challenge: can periodically updated reviews
of all randomised controlled trials relevant to neurology and
neurosurgery be produced?

C E Counsell, H Fraser, P A G Sandercock

Archie Cochrane's challenge
Archie Cochrane (1909-88), a respiratory epidemiologist
and clinical trialist, recognised early in his career the
major dilemma facing the National Health Service
(NHS)-namely, how can the service fulfil its aim to
provide free, comprehensive, and effective care which is
equally accessible to all with only finite resources?
Cochrane argued that, given the financial limitations,
only those forms of care that research had clearly shown
to be beneficial should be offered by the NHS. In
particular, he emphasised that the randomised, con-
trolled trial was the form of research most likely to deter-
mine whether or not a particular treatment was effective.'
His message was that forms of care which have been
shown to do more good than harm should be
encouraged, whereas those that do more harm than good
should be discarded, and the many forms of care which
have unknown effects should be provided, as far as
possible, only in the context of a trial.
The number of trial reports that appear each year is

now so large, however, that it is very difficult for any one
individual to find and synthesise information from all the
relevant studies relating to a given treatment. To cope
with this "information overload", most people rely on
personal knowledge of a few key trials or on reviews of
primary research in journals or textbooks. Unfortunately,
the quality of most medical reviews leaves much to be
desired because many reviewers do not approach the task
of assembling, analysing, and reporting the results of a
review with the same care they take with their own
original research. Many reviews, because they are
unsystematic and do not use a formal statistical method
to derive a "best estimate" of treatment effect from all
the information available, tend to reach conclusions that
are, at best, biased, and at worst, frankly wrong.2' Archie
Cochrane himself identified this problem more than a
decade ago: "It is surely a great criticism of our
profession that we have not organised a critical summary,
by specialty or subspecialty, adapted periodically, of all
relevant randomized controlled trials."4

What is a systematic review and what are the
benefits?
There are two main components to a systematic review
(also called an overview or meta-analysis): a systematic
search for all relevant randomised trials (whether pub-
lished or unpublished); and the use of an appropriate
statistical method to derive a "best estimate" of treat-
ment effect in that particular collection of trials-that is,
one which uses all the available information. There are a
large number of trials evaluating different treatments to
manage and prevent stroke (tables 1 and 2) and many tri-
als in other fields of neurology and neurosurgery (tables 2
and 3). There are over 400 apparently randomised trials
of antiplatelet treatment alone. Among these are over 200
truly randomised studies whose results have been
reviewed recently. 1-8 It is well beyond the resources of a
single physician to undertake a systematic review of such
a large body of evidence, yet a systematic review is the
only means of deriving a useful summary of the evidence.
Although the number of trials in other areas of neurology
and neurosurgery is perhaps not so daunting, it is safe to
assume that most clinical neurologists and neurosurgeons
would welcome systematic reviews of all the available evi-
dence from trials, particularly if the review were regularly
updated in the light of any new evidence. Such reviews
would also be of considerable interest not only to clini-
cians, but also to purchasers and providers of health care,
insurance companies, scientists planning future research
and, most importantly, patients.

Hazards of conventional (unsystematic) reviews
EVIDENCE FROM OTHER AREAS
It is not enough just to undertake a clinical trial. It is also
important to review each new trial in the context of previ-
ous similar studies; failure to do so-namely, to perform
systematic reviews of all trials, has harmed many patients.
Antman et al 3 showed that, if the evidence from trials of
thrombolysis in acute myocardial infarction had been
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Table 1 Stroke Review Group of the Cochrane Collaboration: planned reviews

Approximate no. of
Intervention Reviewer and country RCTs to be reviewed

Acute stroke (medical treatment):
Antiplatelet agents P Sandercock, UK and the Antiplatelet Trialists Collaboration 5
Anticoagulants P Sandercock, UK 30
Fibrinolytic therapy J Wardlaw, UK 30
Haemodilution K Asplund, Sweden 20
Glycerol therapy G Boysen, Denmark 15
Calcium antagonists J-M Orgogozo, France

M Limburg, The Netherlands 30
Corticosteroids N Qizilbash, UK 20

Atute stroke (rehabilitation):
Physiotherapy R de Bie, The Netherlands 50
Speech therapy P Enderby, UK 20
Cognitive rehabilitation N Lincoln, UK 10
Mood disorders A House, UK 5
Stroke units M Dennis/P Langhome, UK 10

Acute stroke (prevention of venous thromboembolism*):
Graded compression stockings T Lensing, The Netherlands 40
Antiplatelet agents P Sandercock, UK and the Antiplatelet Trialists Collaboration 5

Acute treatment and prevention of subarachnoid and primary
intracerebral haemorrhage:

Medical therapies F J van Gijn/G Rinkel
Surgical therapiesfA Algra/D Hasan 30

M Vermeulen, The Netherlands
Treatment of cerebral venous sinus thrombosis:

Anticoagulants J Stam, The Netherlands 2
Stroke prevention:

Antiplatelet agents and anticoagulants for atrial fibrillation A Laupacis, Canada 10
Antiplatelet agents in other high risk groups P Sandercock, UK and the Antiplatelet Trialists Collaboration >200
Carotid endarterectomy CP Warlow, UK 10

RCT = randomised, controlled trial.
* These trials were performed almost exclusively in patients with conditions other than acute stroke: their results are, however, of relevance to thromboprophylaxis
in patients with stroke.

reviewed systematically as it accumulated, then proof
beyond reasonable doubt of its effectiveness would have
been established by the late 1970s (about 10 years before
the results from the Gruppo Italiano per lo Studio della
Streptochinasi nell' Infarto Miocardico (GISSI-1), the
first of the trials that was large enough on its own to con-
firm the effectiveness of thrombolysis).3 If the results of
such a systematic review in the late 1970s had been
widely adopted in medical practice at that time, many
thousands of premature deaths from acute myocardial
infarction would have been avoided over the next 20
years. In their recommendations about which forms of
treatment were effective in myocardial infarction, text-
books and review articles sometimes lagged up to 10
years behind the evidence available from systematic
reviews-for example, although a systematic review had
shown that the routine use of either lignocaine or calcium
antagonists following acute myocardial infarction was not
clearly effective, and (in the case of prophylactic
lignocaine) indeed probably increased mortality, review
articles and textbooks continued to recommend their
routine use.3

Yet another example exists in the field of obstetrics.
For some time there has been uncertainty about whether
or not a short course of corticosteroids given to women
expected to give birth prematurely reduced the risk of
morbidity and mortality in the baby. The first ran-
domised trial of corticosteroids was performed in 1972
and several more trials followed, some showing statisti-
cally significant benefit, others not, but none was large
enough on its own to provide overwhelming evidence of
benefit. If a systematic review of these trials had been
performed in 1982, it would have strongly indicated that
steroids were of clinically (and statistically) significant
benefit.39 Unfortunately, such a review was not done until
1989, by which time a further seven trials had been
reported. The result showed that steroids reduced the
odds of babies dying from the complications of prematu-
rity by about a third to a half.39 Thus, had the results of
all the available research evidence been assembled, prop-
erly reviewed, and then widely disseminated 10 years

earlier, thousands of infant deaths (and disability in
thousands more babies who survived) might have been
avoided.

EVIDENCE FROM NEUROLOGY AND NEUROSURGERY
In some fields, there have been a number of small trials,
each of which has been unconvincing, but a systematic
review has revealed clear evidence of benefit: recent sys-
tematic reviews have provided clear evidence that stroke
units reduce mortality," compression stockings clearly
prevent venous thromboembolism37 and steroids given to
children with meningitis reduce the incidence of compli-
cations such as deafness.33 It is hard to quantitate the
harm that has been done to patients by our failure to
detect the benefits from these treatments, but it is poten-
tially large. In fields where there is relatively little evi-
dence from randomised trials, such as the efficacy of
antibiotic prophylaxis in relatively clean neurosurgical
procedures, unsystematic reviews of the evidence have
reached opposite conclusions: one reviewer favouring
routine use,40 and the other not.4' Sometimes, clinicians
continue to use a treatment despite evidence from ran-
domised trials and a well conducted, systematic review
showing no clear evidence of benefit. Haemodilution
therapy for acute ischaemic stroke has not been shown to
be effective,7 but it is still widely used in many parts of
Europe (International Stroke Trial Collaborative Group,
personal communication). Presumably, the clinicians
who use haemodilution have, on the basis of their own
unsystematic review of selected parts of the medical
literature, reached an over-optimistic conclusion about
its benefits.

Systematic reviews are not a panacea
Systematic reviews have their limitations. The usefulness
of a review will depend on the number of trials available,
the quality of the trials included and the overall method-
ological quality of the review process itself.14164243 There
is also the problem of publication bias-the selective
reporting of statistically significant results and suppres-
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Table 2 Published systematic reviews (or meta-analyses) relevant to neurology and neurosurgery, comparing treatment with control*

Intervention No. of trials Year published Conclusiont

Treatment of acute stroke:
Calcium antagonists5 5 1990 No
Calcium antagonists6 12 In press No
Haemodilution7 12 1991 No
Glycerol8 7 1992 No
Heparin9 15 1993 No
Thrombolytic therapy'" 6 1992 No
Admit to stroke unit" 10 1993 Yes
Rehabilitation'2 36 1993 No

Prevention of stroke:
Antiplatelet agents'3 7 1988 No
Antiplatelet agents'4 31 1988 Yes
Aspirin'5 7 1991 No
Antiplatelet agents'6-'8 174 1994 Yes
Anticoagulants post stroke'9 16 1988 No
Anticoagulants/aspirin for atrial fibrillation20 5 1993 Yes
Anticoagulants/fibrinolytics post myocardial infarction2' 9 1992 Yes
Blood pressure reduction: drugs22 14 1990 Yes
Blood pressure reduction: reduce dietary salt2324 10 1991 Yes
Cholesterol reduction25 13 1993 No

Reduction of post-herpetic neuralgia:
Acyclovir26 7 1989 No
Acyclovir27 14 1991 Yes
Steroids26 5 1989 No
Steroids28 4 1990 Yes

Back pain:
Spinal manipulation29 23 1992 Yes

Multiple sclerosis: prevention of relapse:
Linoleic acid30 3 1984 No
Azathoprine3' 4 1991 No

Epilepsy:
Lamotrigine32 4 1991 Yes

Preventing complications of bacterial meningitis:
Corticosteroids"3 4 1993 Yes

Migraine prophylaxis:
Propranolol34 25 1990 Yes
Biofeedback34 35 1990 Yes

Prevention of pulmonary embolism in medical and surgical patientst:
Unfractionated heparin35 70 1988 Yes
Low molecular weight heparin36 52 1992 Yes
Compression stockings37 12 1994 Yes
Antiplatelet drugs'8 80 1994 Yes

Prevention of ischaemic deficit after subarachnoid haemorrhage:
Calcium antagonists38 6 1990 Yes
Calcium antagonists6 7 In press Yes

*Systmatireviwwadefied a a sudy tat dscribd th methds ued t idntt tnI Io as many liretsore asposi aname us-Aa*Systematic review was defined as a study that described the methods used to identify trials from as many different sources as possible andt then usect an

appropriate statistical method to derive an estimate of treatment effect. Studies comparing different forms of effective therapy not included.
tYes = statistically and clinically robust evidence of clear benefit, sufficient to justify wider use in clinical practice. No = further evidence from randomised trials
required before any major change in practice is indicated.
$The trials were, in general, not conducted in neurological or neurosurgical patients, but the results are of relevance to neurology and neurosurgery.

sion (mainly by authors, but sometimes by journal edi-
tors) of statistically non-significant results-which
remains difficult to overcome.'4 16

Systematic reviews are not a substitute for large scale,
well conducted trials: on the contrary, such reviews may

help to determine research priorities and guide the design
of trials needed to provide a definitive answer to a partic-
ular question.

The Cochrane Colilaboration
Efforts to provide continuously updated systematic
reviews have varied enormously in different medical spe-

cialties. Two, however,-obstetrics and neonatology-
have shown the way forward. Enthusiasts, inspired by
Archie Cochrane, attempted to identify all possible trials
in these fields, and to produce a series of systematic
reviews based on them. Over 3000 trials were assembled
and about 500 systematic reviews were prepared. These
reviews have been published as books,4445 and on com-

puter disk46 and are regularly updated.
In 1992, the NHS Research and Development

Programme established the United Kingdom Cochrane
Centre in Oxford, under the directorship of Dr Iain
Chalmers, to facilitate and coordinate systematic reviews
of treatments in other specialties. The aim is to prepare,

Table 3 Interventions for which a large number of randomised clinical trials have been undertaken, and where a systematic review would be helpful to
guide clinical practice andfuture research

Disease Intervention* Number of trials identified by Medlinet Estimated no. of trials$

Migraine Prophylactic drugs 201 480
Parkinson's disease Anti-parkinsonian drugs 163 390
Epilepsy Anticonvulsants 115 280
Brain tumour Radiotherapy, chemotherapy, surgery 88 210
Meningitis§ Antibiotics 83 200

* Includes comparison with control or with other effective therapy, considered as "standard".
tEstimate derived by Medline searching from 1966-93. Such searches are generally estimated to detect only half of all published randomised trials.
IVery approximate estimate obtained by doubling the number found by Medline and adding 20% to allow for unpublished but completed studies. This method
seems to be approximately correct, at least for brain tumour trials. In 1989, the Register of Investigative Protocols to treat malignant brain tumours included 176
protocols of trials that were active after 198552 (not all of which were published) thus the estimate of 210 is probably unduly low.
§Includes prevention of postoperative infections in neurosurgical patients.
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maintain, and disseminate systematic reviews of ran-
domised trials of the effects of health care. Within a year
of the launch of the centre, an international Cochrane
Collaboration has evolved, with further centres in
Scandanavia, Canada, and the United States, and more
planned in Italy and Australia. Using the model of the
Pregnancy and Childbirth Group, these reviews will be
prepared by a number of small groups, each registered
with the Cochrane Collaboration. Each group will consist
of a few people working together in an area of common
interest under the supervision of an editorial board. Such
groups may wish to cover certain diseases,47 48 certain
types of treatment-or whole specialties.4445 The
Cochrane Collaboration will provide essential organisa-
tional support to reduce the work for individual reviewers
and to avoid duplication of effort. An international regis-
ter of trials is being developed which will assist reviewers
in the enormous task of identifying all the relevant trials
to be included in a particular review. The coordinating
group have established guidelines and protocols to ensure
that all reviews are produced to a uniformly high stan-
dard.

Finally, the Cochrane Centres will help to ensure that
the results of each review are sufficiently widely dissemi-
nated to influence decision making, both in clinical prac-
tice and in research. There has been some resistance
among United Kingdom obstetricians to incorporate the
evidence from the systematic reviews prepared by the
Pregnancy and Childbirth Group into routine clinical
practice and in the teaching of undergraduates and of
obstetricians in training.49 There will no doubt be similar
barriers to dissemination of information among neurolo-
gists and neurosurgeons, so the Cochrane Collaboration
will make major efforts to ensure that the evidence from
reviews is diffused as widely as possible. Reviews will be
published electronically which will allow them to be eas-
ily updated in the light of new evidence or of any valid
criticisms. Reviewers will also be encouraged to publish
their results "in parallel" in journals or books, to max-
imise the spread of information.

THE STROKE COLLABORATIVE REVIEW GROUP
Over the past few years several systematic reviews have
been published in the field of stroke (table 2). It is, there-
fore, perhaps not surprising that a Stroke Review Group
was one of the first to formally register with the Cochrane
Collaboration last year. Over the next few years the
Stroke Review Group plans to extend the existing work
to produce reviews of randomised trials dealing with pre-
vention, treatment, and rehabilitation of ischaemic and
haemorrhagic stroke (including subarachnoid haemor-
rhage). At present, there are about 20 reviewers from six
countries, covering interventions as diverse as carotid
endarterectomy for stroke prevention to speech therapy
for aphasia after stroke (table 1). The identification of all
relevant randomised trials has been helped enormously
by the existence of a register-the Ottawa Stroke Trials
Registry.50

Other relevant systematic reviews
Much more needs to be done within neurology and neu-
rosurgery (outside cerebrovascular disease). Using a
Medline search and personal knowledge, we have so far
identified 35 systematic reviews relevant to neurology
and neurosurgery (table 2). Many of these need to be
updated. There is a need, however, for reviews in many
other areas. Table 3 shows further interventions where
many randomised trials have already been done but there
is an urgent need for a comprehensive and systematic

review. This list is necessarily incomplete, but gives some
indication of the scale of the problem.

CONCLUSION: NEUROLOGY AND NEUROSURGERY COULD
RISE TO THE CHALLENGE
In the era when patients are well informed, managers
seek cost-effective treatments, clinicians struggle to keep
up with the burgeoning medical literature and there is an
increasing trend for malpractice claims against ill-
informed doctors, there is a clear need for up to date,
systematic reviews of the effectiveness of treatment.
Review groups within the Cochrane Collaboration offer
an ideal opportunity to prepare such reviews. The Stroke
Review Group is a multidisciplinary group, but other
Cochrane Review groups within neurology and neuro-
surgery could relate to just one discipline.
The work of a review group is reduced if there is an up

to date register of all randomised trials (planned, current
and completed) in that particular field. Such registers
already exist for trials in neurosurgery and the treatment
of brain tumours and could be valuable resources for
review groups covering these topics.51 52

It is to be hoped that neurologists and neurosurgeons
will rise to Archie Cochrane's challenge: with the evi-
dence from systematic reviews, the care of patients with
neurological and neurosurgical conditions could be more
rational, more effective and less harmful.
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NEUROLOGICAL STAMP

Rene Theophile Hyacinthe Laennec (1781-1826)

The great advance in clinical medicine in the 19th
century was the art of diagnosis. Rene Laennec, pupil of
both Bichat and Corvisart, advanced the work of
Leopold Auebrugger, the inventor of percussion.
Auebrugger learned from boyhood experiences in his
father's inn that thumping barrels gave different sounds
depending on the liquid content. Later he applied this to
patients' chests. Laennec, in his childhood, had watched
children listening to the sounds of taps on a hollow log. It
was this observation that lead to the invention of the
stethoscope and auscultation. In 1816 Laennec was con-
sulted by a young woman with a cardiac condition. Her
age and sex inhibited examination by the usual method
of placing an ear on the breast-instead, he placed his ear
over one end of a tightly rolled sheet of paper, the other
end of which he put over the heart. To his surprise, the
heartbeat could be heard more clearly than by the direct
method; later a hollow, wooden tube was used. With this
device and his sensitive musician's ear (he played the
flute), Laennec described audible pulmonary and cardiac
lesions and confirmed these with numerous autopsies.
The stethoscope, in improved flexible versions, was a

major advance in physical diagnosis and rapidly became a

standard part of every doctor's equipment.
Laennec was appointed to the Chair of Medicine at

the College of France at the age of 41 and in the next
year succeeded Corvisart as a full professor. Like his
other teacher, Bichat, he was a regimental surgeon in the
Revolution and an early victim of pulmonary tubercu-
losis. The publication of his Traite de l'ausculation medite

in 1819, and an enlarged second edition in 1823, placed
Laennec among the great clinicians. His name in medical
terminology is not attached to his great achievement in
physical diagnosis, but to the hobnail liver and soft casts
expectorated in bronchial asthma. This French postage
stamp was issued in 1952 (Stanley Gibbons 1157, Scott
685).
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