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should be further reduced on both sides of
the river.

R J BRERETON
Hospital for Sick Children,
London WClN 3JH

Managing cerebral malaria

SIR,-Dr I T Patrick's letter (26 June, p 1954),
which claims yet another miracle cure for cere-
bral malaria, is reminiscent of the correspon-
dence in your columns in the late 1960s which
popularised corticosteroid treatment for the
same condition. Surely the time has come when
more should be demanded in support of a new
treatment for a life-threatening disease than
purely anecdotal evidence.

Several famous textbooks of tropical medicine
including Manson's Tropical Diseases advocate
intravenous injection for the first dose of quinine
in severe chloroquine-resistant malaria,'-3 but most
recommend a rate of approximately 60 mg/min
rather than the 100 mg/min mentioned by Dr
Patrick. Hypotension, collapse, and even sudden
death are well known when intravenous quinine
injections are given to seriously ill patients,4 a
danger well illustrated by Dr Patrick's salutary
experience with his first patient so treated. These
effects are probably explained by the x-adrenergic
blocking action of transiently high plasma con-
centrations. Cardiac dysrhythmias might also occur
at such concentrations, which result from incom-
plete distribution of the drug from its central
compartment. Recommendations that quinine be
given by slow intravenous injection are potentially
dangerous, and the addition of adrenaline invites
further complications. Quinine infusion over two or
four hours avoids these complications as it is not
associated with a measurable distribution phase;
plasma concentrations decline monoexponentially
from the end of the infusion.5
We have now treated 150 patients with strictly

defined cerebral malaria in Eastern Thailand. Initi-
ally we used the standard dose of 10 mg/kg quinine
dihydrochloride as a four-hour infusion every eight
hours, but more recently, on the basis of our phar-
macokinetic observations, we have started treat-
ment with a loading dose of 20 mg/kg given over
four hours.6 There have been no adverse cardio-
vascular effects. We have never seen any patient
waking "miraculously" after quinine: the mean time
to become rousable was 38 hours, and to regain full
consciousness 50 hours after starting quinine. It is
easy to imagine how a noxious stimulus, such as that
provided by injection of an irritant drug, might
rouse the drowsy patient. We cannot accept the
rationale for giving adrenaline in cerebral malaria.
There is no evidence that adrenaline-induced
arteriolar constriction "drives parasites out from
the peripheral vessels." It is difficult to understand
how this proposed mechanism might work.
Equally there is no evidence that splenic contrac-
tion, which has never been convincingly demon-
strated in man, alters the distribution of parasitised
cells within the vascular system. Hall found adrena-
line to be of no value in the early diagnosis of recru-
descent falciparum malaria.7 "A state of shock" is a
rare feature of cerebral malaria. The majority of
cases are normotensive, or slightly hypotensive, but
well perfused. There is no reason to give adrenaline,
either to reverse unnecessary iatrogenic hypotension
or to produce hypothetical effects on parasite
distribution.

Finally, we strongly disagree with the statement
that intravenous infusions of saline should not be
started in cerebral malaria "as this further increases
the cerebral oedema and the risk of the patient
dying." The evidence for cerebral oedema in human
cerebral malaria is debatable,8 and there is no evi-
dence that appropriate fluid replacement will pre-
cipitate it. Many patients with cerebral malaria have
had high fever with little or no fluid intake for days
before admission to hospital and are consequently
dehydrated. Some of these cases present in a hypo-
tensive, oliguric, and poorly perfused state. Appro-
priate treatment is cautious fluid replacement rather

than adrenaline. In our series average fluid re-
placements on the first day of hospital admission
have been between one and two litres.

All patients should receive intravenous
isotonic fluid replacement titrated against the
central venous pressure (measured directly, or
indirectly by careful inspection of the neck
veins). Administration of fluids by nasogastric
tube commonly leads to vomiting with the
attendant risk of aspiration pneumonia and is
therefore contraindicated. The management
of cerebral malaria, like that of any life-
threatening infection, requires frequent clinical
assessment, careful fluid administration, and
appropriate chemotherapy.
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Quinine by intravenous infusion for
falciparum malaria

SIR,-Chloroquine-resistant falciparum malaria
in East Africa (Tanzania, Kenya, etc) is
increasing. After treatment with chloroquine
several patients I have treated or know about
have required treatment with quinine or have
died. Nearly all these patients have been
white skinned, and blacks on average tolerate
malaria better than whites.'

Quinine by slow intravenous infusion is
more effective than oral quinine in all but
mild falciparum infections. For example, a
colleague has just treated a white woman 34
weeks' pregnant with 2% falciparum para-
sitaemia (acquired in Tanzania). Previous
treatment with two courses of oral chloroquine
had been unsuccessful, and the parasitaemia
rose to 8%, despite oral quinine. Then her
parasitaemia, fever, and symptoms improved
after several doses of quinine by intravenous
infusion. During the treatment with intra-
venous quinine she delivered a live healthy
baby.

Slow infusions of quinine (over at least four
hours) are safe and can be stopped or slowed
if toxicity develops.' Absorption of oral drugs
is variable and uncertain, especially in
falciparum malaria, in which intestinal mal-
absorption may develop.3 Some patients who
are severely ill with falciparum malaria will
die despite any treatment. Since chloroquine
resistance is increasing in Africa, I recommend
quinine by intravenous infusion in all patients
treated in the United Kingdom with falciparum
malaria, including infections acquired in
Africa. I recommend intravenous quinine in
all patients because some people with
apparently mild infections deteriorate rapidly
and die within a few hours. Therefore I
recommend quinine (or quinidine) 10 mg
base per kg (to a maximum of 500 mg base)
in 10 ml per kg isotonic saline (to a maximum
of 500 ml) with an infusion time of four hours.
The standard frequency of dosing is every
12 hours but should vary between 12 and 24

hours, depending on the patient's weight,
clinical and parasitaemic response, and
preferably serum quinine concentrations. I
consider that adoption of routine treatment
with quinine by intravenous infusion would
lower the death rate from falciparum malaria
in the UK and elsewhere.
The quinine should be continued in the

form of intravenous infusions until the
patients have greatly improved, and then oral
quinine should be given. When the parasitaemia
can no longer be detected on daily parasite
counts a single dose of Fansidar (pyrimetha-
mine with sulfadoxine) should be given (three
tablets in adults).2 In the last two years at the
Hospital for Tropical Diseases 39 out of 40
patients with falciparum malaria (mostly
acquired in Africa) have been cured by this
regimen. Quinine plus tetracycline (250 mg
[in adults] four times daily for 10 days) should
be given to patients who are not completely
cured by quinine-Fansidar.

Patients suspected of having falciparum
malaria should be given a therapeutic trial
with an intravenous infusion of quinine if
there is any delay in obtaining a blood film.

ANTHONY P HALL
Hospital for Tropical Diseases,
London NW1 OPE
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Claims about compression treatment
for venous disease

SIR,-Professor P H Fentem's criticism (3
July, p 61) of the advertisement for com-
pression hosiery which was published opposite
page vii of your journal of 29 May makes some
valid points. The published evidence on the
lowest pressures required to control the
symptoms of venous disorders is indeed very
small, and the heading does appear somewhat
authoritative, though it is in fact a question not
a statement. The danger of his criticism is
that the unwary reader might gain the im-
pression that 6 mm Hg provides adequate
compression for patients with extensive super-
ficial venous incompetence, perforating vein
incompetence, and deep vein incompetence as
well as for those with small, localised, super-
ficial varices.

In his elegant nylon-tubing and fibreglass
models,' Professor Fentem has demonstrated that
due to the effect of the Laplace relationship local
compression of the "vein" is considerably greater
than that exerted on the whole circumference of
the leg. This effect was somewhat reduced when
the nylon tubing was attached to a real leg, but a
reduction in volume of between 14% and 28% was
demonstrated by elastic hosiery providing mean
compression of 6 mm Hg around the calf at a
distending pressure of 40 mm Hg. A mean reduc-
tion in skin displacement of 62% in the distended
varicose veins of 15 patients has also been demon-
strated. It can be argued that these relatively small
reductions in superficial volume are unlikely to
relieve patients' symptoms completely, particularly
when a mean pressure of 54 mm Hg has been
demonstrated beneath bandages applied after
injection sclerotherapy.2
More importantly, in more severe venous dis-

orders, particularly valve incompetence in the
direct perforating and deep veins, there is no fall
in ambulatory venous pressure,3 so that the
subcutaneous tissues of the lower calf and ankle
are permanently exposed to pressure of 60-80 mm
Hg depending on the patient's height. In addition,
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