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They might, for example, have mentioned
the reviewed series of over 2000 patients in
seven clinical trials in which embolisom (25
cases) was detected only within that group,
making up 25 % of the total, who had
positive I.F.T.s.4
We ihave screened more t,han 700 surgical

patients. The overall incidence of D.V.T.
wuas 32%, of clinicalily detectaible D.V.T.
approximately 10%/, of symptomatic pul-
monary embolisim 2%, and of fatal embolismn
03%. We have detected neither D.V.T.
(whether clinically or by phlebography) nor
embolism (whether clinically, by lung scan-
ning, or at necropsy) in any patient with a
negative I.F.T. Similar observations have
been made previously by Kakkar.5 During
life iliofemoral thrombosis without asso-
ciated peri.pheTal thrombosis is exceptionally
rare and the association between clinically
significant thromboemrbolism and a positive
I.F.T. is a consistent one. Therefore, if in
a clinical trial a prophylactic agent is shown
to reduce the incidence of positive I.F.T.s,
then it is safe to assume that it will protect
from pulmnonary embolism. On the other
hand, failure of an agent to reduce the in-
cidence of posiitive I.F.T.s should not lead
to the assumption that the agent is in-
effective against major thromboembolism.
The I.F.T. can be used to select those

patients in whom phlebography and lung
scanning should be added to the investiga-
tions. This is all the more important because
in future trials death can hardly be regarded
as an acceptable end point, now that the
international heparin trial6 and the Cardiff
dextran trial have shown it to be prevent-
able, and when screening by the I.F.T. can
provide a life-saving early diagnosis.-I am,
eitc.,

C. V. RUCKLEY
Department of Clinical Surgery,
Western General Hospital,
Edinburgh
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Malaria Vaccines

SIR,-I am writing in support of some points
made in your leading article on this subject
(1 February, p. 231) which was adversely
co,mmented upon by Dr. P. H. Silverman
(10 May, p. 335).

I cannot agree with the latter's statement
that ithe onily achievement of the Guy's Hos-
pi,tal research group' was limited to
"another confirmation of the phenomenon
which was first reported by Freund et al. 30
years ago." This conflicts with the fact that
Professor Cohen and his colleagues, during
the past decade of their work on the mech-
anism of imnmune responses in malaria,
demonstrated conclusively by in-vivo and
in-vitro methods an essential immunological
role of merozoites released from mature
schizonits of Plasmodium knowlesi. They
further developed an entirelly original method
for isolation of extracellular merozoites and
demonstrated their effectiveness when used
as a vaccine against -this simian pbasmodium
usually lethal to rhesus monkeys.
The argument that no adjuvant was used

by the Guy's Hospital group as a control is
specious since the failure of the adjuvant

alone to induce protection against P.
knowlesi has been fully established by several
workers, including Dr. Silverman. Professor
Cohen's experiments showed that schizonts
with an adjiuvant give no protection against
'the challenge with a heterologous variant,
whereas merozoites do protect. Surely this is
a more conclusive control. The hdigher
degree of immune response obtained by the
Guy's Hospital group can be seen in the
fact that all their monkeys survived
challenge; in no case did the infection last
more ithan 11 days and, in some animals
tested by subinoculation of blood, parasites
were shown to be completely elimrinated.

It is true that the Albuquerque group of
workers did not challenge with heterologous
strains in the same way as the Guy'is Hos-
pital group did. Tihe reference in your
article to the relatively short duration of
inunity obtained by the Albuquerque
group was rather too sweeping, and here
Dr. Silverman's objection is valid. But his
statement that "once immunized, the effect
is essentially lifelong" is not obvious from
the published results. These results indicate
a survival of 66% (not 90 % as stated) of
monkeys given a ihomologous variant
challenge, while the Guy's Hospital group
obtained a 100% survival. Moreover, para-
sitaemia in surviving animals was 7-5% as
compared with 1-5% in Guy's Hospital
group series. Tihe Albuquerque group give
limited data for the duraition of patrasitaemia
or clearance of parasites and their method
of inunization frequently induced severe
anaemia, perhaps autoinmune in origin.

,On the o;ther hand the availability of
lyophilized, non-viable antigen developed by
the Albuquerque group constitutes progress.
The reference to the much ihigher chalilenge
inoculum used by them is also of import-
ance and should have been stressed in your
article. The use of adjuvanit 65 as an effec-
tive replacement for Freund's may also be
an advance, but the value of it is difficullt
to judge as the relevant paper has not been
published.

It may be pertinent 'to stress that an
editorial article in Nature2 appraised the
work carried out by the Guy's Hospital
group in a way similar to that expressed in
your own leading article.-I am, etc.,

L. J. BRUCE-CHWATT

Wellcome Museum of Medical Science,
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Prophylaxis against Deep Vein
Thrombosis

SIR,-The paper 'by Mr. A. Kline and his
colleagues from Cardiff (19 April, p. 109),
on the prevention of pulmonary embolism
by the use of intravenous dextran before and
during surgery provides yet another piece in
the fascinating jigsaw which we all hope

will, when complete, give us the answer to
the question of how to prevenit thrombo-
embolism. It seems to us that three methods
of prophylaxis must now be seriously con-
sidered-intravenous dextran, subcutaneous
heparin, and intermitten(t compression of the
legs. In the accompanying itable is sum-
marized what can be achieved iby each of
ithese methods. What has been, disappointing
(to us is that a combination of two of these
methods, subcutaneous heparin and inter-
mittent limb compression, has not proved
to be more effective than either method
alone.'
The table shows that measures itaken

during operation alone-that is, dextran and
intermittent compression-are effective in
reducing postoperative thromboembolism.
The question is provoked as to why post-
operative iheparin is necessary or wtheither
it is necessary only to give a suitable dose
of heparin before and perhaps durng an
opertion. Assuming that these three
methods will become established as the most
effective means of preventing thrombo-
embolism, then preferences will be estab-
lished in iterms of complications, expense,
and ease of application. Heparin and dextran
have ;the disadvantages of being expensive
and possibly causing bleeding. We are ob-
viously prejudiced in favour of initermittent
compression. By comparison it is relatively
inexpensive,' ea.sy .to apply, and free of com-
plications. When applied in the most effec-
tive way-that is, with a pressure cycle
which produces -the maximal disturbance to
the venous flow in the legs-it has proved
to be very effective in reducing the incidence
of deep vein th,rombosis. Its only dis-
advantage is in not being universally applic-
able, though the same criticism may be
made of all methods of ,prophylaxis.
With ithis laitest paper the use of dextran

'has been shown, like low-dose hepazin, to
reduce the incidence of pulmonary em-
bolism. The obvious defect in the jigsaw is
whether intermittent compression can also
be effective in preventing pulmnonary em-
bolism. We cannot establish this faot for one
reason only-4o carry out such a trial would
cost ait least £30 000, and at a time when
funds for research are being cut back this
money is not available to us.
However, it is clear tat successful pro-

phylaxis against rhromboembolisn is possi-
ble and it must by now ibe indefensible not
to use some method during surgery, at least
in high-risk cases. The past 20 years have
seen an alarming increase in deaths from
pulnmonary embolism. Hopefully we are now
at the point of being able to prevent many
of these unexpected deaths.-We are, etc.,
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V. C. ROBERTS
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Duration of Application Effectiveness
Prophylactic
Method Preventing Preventing

Preoperative Postoperative Deep Vein Thrombosis Pulmonary Embolism

Dextran + + +
Heparin + + + +
Leg compression + + ?
Leg compression + + + ?

+ heparin (heparin)
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