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matically mean that efficiency (as judged by some chosen
yardstick) will rise. Again, the evidence is largely lacking2
and such experience as we have suggests that changes in
utilisation and resource allocation are the product of a sudden
and profound switch in attitude determined by conviction
rather than appeal to facts, by new ideas suddenly born rather
than the deliberate and intelligent review of figures and
graphs.

Such comment may sound cynical and destructive, but it is
not: merely to point out that audit is still in its infancy. What
Irving and Temple, among others, have done is to focus
attention on the possibility, provided enthusiasm and con-
viction are there, of "closing the feedback loop"-bringing
information derived from clinical experience to bear on future
behaviour. What we now need is a prospective study to show
whether useful as distinct from acceptable results can be
obtained. Here the techniques of evaluation of the utility of
audit-and, moreover, the additional skills in persuasion
which are required to make clinicians more self-critical and to
persuade them to act on available data-still have to be
developed.

Irving and Temple rightly remark that we do not want to
expend our strictly limited money and resources on a pro-
cedure that is not cost-effective. Clinical genius needs to be
focused on finding ways and means of digging out of the mass
of information made available from medical audit those
critical items which are not only relevant but also influential
as levers for change. We look forward to hearing more of the
Salford experience on these lines.

'Dudley, H, British Medical Journal, 1974, 1, 275.
2McSherry, C K, Sutrgery, 1976, 80, 122.

Von Willebrand's disease
Deficiency of coagulation factor VIII, the antihaemophilic
factor, occurs in sex-linked classical haemophilia and auto-
somal von Willebrand's disease. In haemophilia there is no
abnormality either in the bleeding time or in platelet retention
when blood is filtered through glass beads. The response of
factor VIII coagulation activity to transfusion is short-lived,
with a half-life of about 12 hours. In von Willebrand's disease
the bleeding time is prolonged and platelet retention is im-
paired. There is a secondary response to transfusion, so that
the effect is prolonged, and the factor VIII coagulation activity
rises above the level expected from the ainount infused. The
bleeding time is also corrected, though usually for a shorter
period of time.
Recent developments have helped to clarify some of these

perplexing findings. The production of precipitating antibodies
has made possible the measurement of an antigen related to
factor VIII. This is normal in haemophilia, but its relation
to factor VIII is confirmed by the fact that in von Wille-
brand's disease antigen concentrations are usually reduced and
parallel the factor VIII coagulation activity.' The antibiotic
ristocetin has provided further clues. This causes platelets to
aggregate in normal platelet-rich plasma but not in that from
patients with von Willebrand's disease.2 This effect is the
property of a plasma component which, like the factor VIII
related antigen, is normal in haemophilia but deficient in
patients with this disease. It has been termed platelet aggre-
gating factor, ristocetin cofactor, or von Willebrand factor,

though its relation to bleeding time has not been fully
established.
The simplest explanation for these phenomena is that

factor VIII consists of a combination of autosomally deter-
mined antigen related to factor VIII and factor-VIII-coagula-
tion activity determined by theX chromosome,3 sothat the basic
defect in von Willebrand's disease is defective production of
the former and in haemophilia defective production of the
latter. Evidence shows that the factor VIII related antigen
represents the antigenic determinants of a large glycoprotein
molecule which mediates the platelet reactions. Patients with
von Willebrand's disease have now been described in whom
concentrations of this antigen were normal,4 but it had abnor-
mal electrophoretic mobility5 6 and carbohydrate content.7

It seems, then, that patients with von Willebrand's disease
may have deficient synthesis of factor VIII related antigen or
may synthesise an abnormal variant ofthe protein. The antigen
has been localised to the platelets and to the vascular endothel-
ium,8 9 where it is apparently synthesised by endothelial
cells,10 so that it seems there is an endothelial cell synthetic
defect in this disease. Useful though these hypotheses have
been, important problems remain to be resolved. Biochemical
studies have not so far established if all the factor-VIII-
related biological activities are in fact functions of a non-
covalently bound molecular complex,11 one large polymeric
molecule,12 or even two 13 or more entirely separate molecules.
The exact relationship of the factor-VIII-related antigen to
the bleeding time and the paradoxical effects of transfusion
also remain to be completely explained.
The expression of von Willebrand's disease in different

families or even in the same family is variable,'415 and in some
the bleeding time is not prolonged. Probably these different
types of the disease may be related to the inheritance of
different molecular forms offactor VIII related antigen. Symp-
toms in the usual heterozygous state are mainly related to
primary haemostasis-capillary type bleeding-and tend not
to be as serious as those of haemophilia. A few severely affected
patients have haemophilic symptoms such as haemarthroses
and muscle haematomas. Some of these patients may be
homozygous for so-called recessive von Willebrand's disease,
and then both factor VIII related antigen and factor VIII
coagulation activity are lacking. The parents of such patients
are clinically normal but careful blood examination will
detect reduced concentrations of factor VIII related antigen.16

In uncomplicated haemophilia treatment is usually straight-
forward, depending on theinfusionof cryoprecipitate or freeze-
dried concentrates of factor VIII. The effect of treatment
in von Willebrand's disease is a little different. The coagula-
tion defect is easy to control because there is a secondary rise
of factor VIII coagulation activity. Thus in severe cases
clinical lesions of the haemophilic type such as haemarthroses
respond rapidly to treatment. The defect of primary haemo-
stasis, though often less serious, is more difficult to correct.
Concentrations of factor VIII related antigen and the bleeding
time are corrected by plasma and cryoprecipitate, but the effects
are unpredictable and often short-lived. Antibody may develop
to the antigen after treatment in a small number of severely
affected patients.17 18 It has recently been reported that a highly
concentrated commercial preparation of factor VIII, Profilate,
did not correct the bleeding time though it did correct levels
of factor VIII coagulation activity, factor VIII related antigen,
and the ristocetin aggregation activity.19 This suggests either
that the correction of the bleeding time requires the presence
of a distinct molecule not present in this concentrate or that
the molecule carrying the factor VIII related antigen and
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ristocetin-platelet-aggregating activity had been denatured
during concentration, so that it was no longer fully effective
in vivo. Another problem is that freeze-dried commercial
factor VIII concentrates may be more likely than home-made
cryoprecipitate to contain viruses of hepatitis. These observa-
tions suggest that cryoprecipitate should be the treatment of
choice for von Willebrand's disease until the efficacy of freeze-
dried concentrates of factor VIII has been individually
assessed.
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Electronic cavalry

As the medical world became beset by the growing complexity
of clinical practice in the 1950s it became fashionable to assert
that computer-aided medicine-like some electronic version
of the US Fifth Cavalry-would come charging over the hill
to the rescue. In particular, the inexorable logic of the digital
computer would relieve the hesitant doctor of the need to
make decisions about patients. Twenty or so years (and several
computer generations) further on, computer-aided decision-
making systems have not fulfilled this apparent early
promise. Why?
The prime question to be asked about any such systems is

whether they lead to improved clinical performance which
benefits the patient. Apart from the difficulties of measuring
benefit, the answer until recently must have been an un-
equivocal "No." Most early systems were wildly impractical
-on occasion allegedly intelligent scientists informed a some-
what startled medical world that diagnosing illness was
exactly the same as classifying rocks and flowers-and
enormous harm was done by individuals and systems promis-
ing the moon, costing the earth, and achieving nothing.
More recently, however, computers and mathematics have

been used more sensibly, and as systems have become simpler
and more practical tangible benefits have begun to emerge.
The emphasis has swung from "computer diagnosis" to
collaboration between computer-aided systems and clinician.
Ideally this means that the doctor retains his freedom of

action and yet improves his clinical performance. The com-
puter is used as a technically highly advanced postgraduate
educational device for the individual clinician. This approach
appears to be paying off. McDonald1 has shown that in drug
prescribing in a diabetes clinic a computer-aided system can
change the clinician's behaviour (with subsequent benefit to
the patient) by a system of simple reminders. This study con-
firms some features of earlier work in Britain (such as that2
from Leeds), which showed that in patients with acute
abdominal pain acquisition of data in a structured, logical
sequence and feedback about performance from a small com-
puter were associated with a significant reduction in undesir-
able clinical events. Moreover, these benefits can-with care-
ful attention to detail-be reproduced in other centres.34
Gunn,4 for example, in West Lothian has shown that when a
computer was used to analyse patients presenting with
abdominal pain to an accident and emergency department
(and delayed feedback was given to the clinicians concerned)
the clinicians' diagnostic accuracy improved from 55/0 to
780',; the rate of immediate discharge home to the family
doctor rose from 16%0 to 340/%; and the rate of unnecessary
laparotomy dropped from 18°o to 70/

Another benefit in immediate prospect is that of test reduc-
tion-or more properly better selection of diagnostic tests
leading to reduction in their numbers. Vast resources are
expended on investigations as "part of a thorough work-up"
sometimes decried as biochemical bingo. The expansion of
this empire cannot go on for ever, and (as Barnard5 has
suggested) it may be worth devoting 00010/ of the gross
national product to looking for better and more sensible uses
of the investigative resources available. Co-operation between
clinician and computer may not halt the rise in the costs of
investigation at a stroke, but a simple reminder system (as
McDonald and Leeds have shown) may at least help to stem
the tide.
What action needs to be taken to realise the benefits of

sensible co-operation between clinician and computer? A
recent discussion meeting of the International Federation
(held in Dijon in May) on decision-making and medical care
formulated three conclusions.

Firstly, any decision-making aids devised to help the
clinician should be produced specifically for him and with his
collaboration. This apparently straightforward statement
implies a belated realisation on the part of some mathe-
maticians that the pivot of medical decision-making will
remain the individual doctor, using his best judgment. It
also implies some constraints on the clinician, who will have
to be willing to sit down and talk with the information scien-
tists-for, if systems are to be orientated towards the doctor,
then the doctor must say clearly what he wants. It is vastly
encouraging that doctors, computer scientists, and statis-
ticians have begun to talk together and work together in groups
such as the Computer Workshop of the Royal College of
Physicians.

Secondly, until now it has not mattered much whether a
disease such as pancreatitis presents in exactly the same way
in Bristol, Berlin, or the Bahamas. But, with greater mobility
of doctors and patients, regional variations in disease pre-
sentation are beginning to matter-and, surprisingly and
disappointingly, there are almost no large sets of data with
which to study the problem. Well-defined, reliable, complete
symptomatic data about large series of patients do not exist
for most clinical problems and diseases. We need them, badly,
and not just for the computer scientist.

Finally, the long-term problem is education. The doctor
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