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GUEST EDITORIAL

Malaria

In excess of 18000 cases of malaria were reported to the Malarial Reference Laboratory
over the decade ending in 1986, an incidence rise of 51% occurring in that time. Cases
of Plasmodium falciparum malaria (with a case mortality ratio of 1 3%) increased more
rapidly than those due to P. vivax malaria. Vivax is hardly ever fatal but can produce
severe disease with notable systemic toxicity, and occasional falciparum-like manifesta-
tions such as blackwater fever and cerebral symptoms. There are three aspects of
malaria which are important to address:
(a) appropriate chemo-prophylaxis and other preventative measures,
(b) early diagnosis, and
(c) appropriate management of confirmed or suspected cases.

General preventative measures such as use of insect repellents, mosquito nets,
wearing of long-sleeved shirts and long-legged trousers are coming into vogue once
again. Chemo-prophylaxis has become progressively more complex with the increasing
incidence of drug resistance. Chloroquine resistant P. falciparum malaria has now
spread from East Africa westwards, cases being currently reported from as far west as
The Gambia. In addition, resistant malaria is reported from India and Pakistan. This
trend is further complicated by the not insignificant frequency of toxic side effects from
anti-malarials which include severe skin reactions (Fansidar), agranulocytosis (Malo-
prim, amodiaquine) and hepatitis (amodiaquine). Fatalities associated with the use of
these drugs are of the order of 1:10000-1:20000. Doxycycline, mefloquine and
metakelfin are three relatively recent additions to the prophylactic armamentarium but
resistance to some of these such as mefloquine is of great concern. There are additional
problems arising from the need for prophylaxis during pregnancy, in neonates and
immune incompetent individuals. A sporozoite vaccine is advanced in trials.

Several studies have substantiated the concern that specialists have regarding the
poor standards of antimalarial chemo-prophylaxis: in the UK 93% of patients with
vivax malaria took no prophylaxis; only 48% of people who had sought pre-travel
advice from a malarial reference authority complied with the advice given; a substantial
number of general practitioners had important defects in their understanding of
malarial prophylaxis. In view of the complex and changing situation, advice from an
infectious diseases or tropical medicine unit should always be sought if there is any
question or uncertainty about antimalarial prophylaxis.

Malaria should always be excluded in any ill patient who has been resident in or
passing through (and that includes transit stops at an airport) a malarial area within the
last 5 years or so, even in the absence of fever and even if there is a history of apparently
appropriate antimalarial drug prophylaxis. Malaria is also more likely to be the cause of
illness in a patient who returns from an endemic area of viral haemorrhagic fever. It
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should not be forgotten that congenital malaria can occur from mothers who had last
travelled to malarial areas up to 1-2 years previously. The neonate may present with
failure to thrive, jaundice, hepatosplenomegaly or fever.
Symptoms of malaria can be non-specific or can mimic other illnesses. Because of the

multi-system nature of the disease, P. falciparum malaria has been mistaken for viral
illness, meningo-encephalitis, pneumonia, hepatitis, gastro-entero-colitis and pyelo-
nephritis. Failure to diagnose correctly can prove fatal. The hypnozite liver form of
vivax or ovale malaria, and dormant blood forms of falciparum mean that some patients
occasionally have an incubation period of up to 2 years, although most present within a
few weeks or months of arrival in the UK. Remember also that relapse may occur for
several years after an initial attack of vivax or ovale. Plasmodium malariae can occur for
decades afterwards. The well-described cold, hot and sweating stages are not always
present, particularly in P. falciparum malaria, and fever may be absent on occasions.
The mainstay of diagnosis is to examine at least three serial thick and thin blood films.
These should be taken over a period of 24-48 h and examined by a competent trained
person. It should be stressed that inability to detect parasites in the peripheral blood
film does not exclude the diagnosis of malaria. In P. falciparum malaria, overwhelming
infection can occur with scanty falciparum peripheral blood parasitaemia due to the
deep organ requirement for schizogony of this species. If in doubt, treatment for severe
P. falciparum malaria should always be instigated in the light of the travel history and
clinical findings, for example in the confused or disorientated patient from Central
Africa in whom other diagnoses have been provisionally excluded. As a corollary,
proven malaria should not be assumed always to be the only cause of fever in a particular
patient: multiple infections do occur. Mixed malarial infections also occur. There have
been notable advances in serological diagnosis, including indirect fluorescent antibody
tests, ELISA and immunoradiometric assay. Genetically engineered DNA gene probe
techniques are also available for the diagnosis but, as yet, these are not practicably
applicable in the UK setting where examination of the blood film is still more sensitive
and specific.
There are two broad issues in management: the patient should receive appropriate

specific drug therapy and appropriate additional supportive therapy. Oral chloroquine
in a dose of 1500-1800 mg given over 48 h will cover most infections seen in the UK.
Intravenous chloroquine is extremely hazardous and is rarely necessary. Quinine
should always be given to: (a) a severely ill patient with cerebral signs or deteriorating
despite other therapy, (b) a patient with proven P. falciparum malaria acquired from an

area known to be associated with chloroquine resistance, and (c) a patient with
peripheral parasitaemia in excess of 10%.

If quinine is indicated and the clinical condition permits, it can be given orally (10 mg
per kg every 8 h for 3 days-this rapidly reduces parasitaemia. Fansidar (three tablets)
given immediately after the final dose of quinine will effect a radical cure. For the
patient who is more ill, or is vomiting, IV quinine in the same dosage is indicated,
switching to the oral route as soon as clinical improvement permits. For patients who
come from Thailand, an initial dose of 20 mg per kg is recommended; occasionally
quinine resistance has been described: quinidine is indicated in such cases. Quinine and
quinidine are toxic drugs-apart from cinchonism, tinnitus, vertigo, tremor, blurred
vision etc.-cardiotoxicity with hypotension and fatal arrhythmias is possible and
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cardiac monitoring is indicated when they are given intravenously. Hypoglycaemia is a
definite complication of malarial treatment. It is related partly to the stimulatory action
of quinine on beta islet cells, producing hyperinsulinaemia; to the increased metabolic
requirements of the parasites and, finally, to impairment of hepatic gluconeogenesis. It
is particularly common in pregnancy, the severely ill, African children and adults. The
overall incidence is between 8 and 42%. Hypoglycaemia can be mistaken for a
worsening of malaria per se but is, in theory, reversible by IV dextrose. The hypo-
glycaemia may prove refactory or may actually be worsened by IV dextrose.
There are a number of other practical complications. Pulmonary oedema, possibly as

a consequence of increased pulmonary capillary permeability, may prove fatal, particu-
larly with over-enthusiastic administration of fluids. Prevention is the aim, with
judicious fluid balance, and maintenance of adequate cardiac output using a low right
heart pressure. Definitive treatment is IPPV + PEEP as for ARDS. Secondary
bacterial infection, particularly with gram negative organisms occurs, for example,
secondary to catheterization or directly through damaged gut and demands careful
surveillance, specific diagnosis and appropriate antimicrobial therapy, together with
plasma expanders, inotropic agents and physiotherapy. Acute tubular necrosis requires
dialysis. Since 1982, exogenous corticosteroids have been shown to be deleterious in
cerebral malaria. The normal CSF opening pressure and lack ofCT head scan evidence
of cerebral oedema in many patients with cerebral malaria adds further support to the
approach which contra-indicates the use of steroids in patients with cerebral malaria. In
the presence of high parasitaemia (greater than 50% in the peripheral blood film) or
greater than 10% accompanied by significant major organ complications, exchange
blood transfusion between quinine infusions using fresh whole blood (usually between
5 and 10 units) and under CVP monitoring, is an effective and rapid means of reducing
the peripheral parasite count. It may reverse coma and prove life saving. Severe
haemolysis (including blackwater fever), coagulopathies such as DIC and other
haematological abnormalities, particularly thrombocytopaenia sometimes occur. Con-
vulsions, pneumonia, myocarditis, hypotension and splenic rupture should also be
considered in the severely ill.

Malaria which occurs in two particular groups demands a slightly different emphasis.
It is often said that malaria in a semi-immune person (with a history of repeated
infections) will respond to lower doses of a drug regime which would be ineffective in a
non-immune. It is probably wise not to adopt this approach in a patient who has
recently arrived in the UK, since immunity can diminish rapidly within 12 months after
departure and ineffective drugs may select resistant organisms. Malaria in pregnancy is
usually more severe. There is a higher incidence of abortion, premature labour,
maternal anaemia and congenital infection. In addition, there are fears (some
unfounded) that the use of prophylactic drugs may prove harmful to the foetus. The
traditional advice that travel to a malarial area during pregnancy should be avoided is
still correct. There should be no hesitation in using quinine in treating malaria in
pregnancy despite the theoretical risk of precipitating labour.

Follow-up of patients recovered from malaria is not usually necessary but may be
indicated in a few instances. For example, after the initial treatment of malaria
additional treatment is necessary in the case of vivax and ovale to eliminate hepatic
parasites which may later produce relapse. Primaquine, 15 mg daily for a fortnight (or
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25 mg daily for patients from South-East Asia or the Pacific due to resistant organisms)
is given after the initial treatment. If G6PDH level are low, Primaquine is given in a
smaller dose for a longer period and the blood screened for haemolysis. Primaquine is
sometimes erroneously given to patients with Plasmodium malariae infections-how-
ever, there are no hypnozoite forms. Persistence is due to erythrocytic forms and each
relapse, which can occur up to decades later, should be treated with chloroquine. An
additional complication of Plasmodium malariae is immune-complex-mediated nephro-
tic syndrome which is unresponsive to antimalarials but occasionally responds to
immune suppressive treatment. Finally, a few people develop a chronic abnormal
immune response to any one of the Plasmodium species producing symptomatic
splenomegaly, debility and haemolysis. Long-term antimalarial treatment is needed
together with splenectomy.

In summary, malaria should always be considered in any ill patient with a history of
foreign travel through or within a malarial area. Following a clinical diagnosis, possibly
supported by blood films, treatment should be prompt. Oral and parenteral quinine
should be available in every district general hospital and given if the clinical picture is
compatible with falciparum malaria. Because of the complexity of management and the
possiblity of concomitant foreign acquired infection, management ideally should be
within an infectious diseases unit with facilities for intensive care. If this is not possible,
minimum specialist input should be telephoned advice from the nearest infectious
diseases or tropical medicine consultant.

Advice on malaria can be obtained by telephoning the following hospitals and askingfor the
infectious diseases consultant:

ABERDEEN
AIRDRIE
BIRMINGHAM
BRADFORD
BRISTOL
CAMBRIDGE
COVENTRY
DUNDEE
EDINBURGH
GLASGOW
HUMBERSIDE (NORTH)
IRVINE
LEEDS
LEICESTER
LIVERPOOL

LONDON

MANCHESTER
MIDDLESBROUGH
NEWCASTLE ON TYNE

City Hospital
Monklands General Hospital
East Birmingham District General Hospital
Leeds Road Hospital
Ham Green Hospital
Addenbrookes
Walsgrave General Hospital
Kings Cross Hospital
City Hospital
Ruchill Hospital
Castle Hill, Cottingham
Ayrshire Central
Seacroft
Groby Road
Fazackerley Hospital
Liverpool School of Tropical Medicine
Coppetts Wood Hospital
Hither Green Hospital
Northwick Park Hospital
St George's Hospital
London School of Tropical Medicine
Monsall Hospital
Middlesbrough General
Newcastle General

(0224) 681818
(023 64) 69344
(021) 772 4311
(0274) 29661
(0275) 81 2661
(0223) 45151
(0203) 613232
(0382) 82541
(031) 447 1001
(041) 946 7120
(0482) 659331
(0294) 2491
(0532) 648164
(0533) 874141
(051) 525 5980
(051) 708 9393
(01) 883 9792
(01) 698 4611
(01) 864 5311
(01) 672 1255
(01) 580 2127
(061) 205 2393
(0642) 83133
(091) 27 38811
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NOTTINGHAM City Hospital (0602) 608111
OXFORD Radcliffe (0865) 49891
SHEFFIELD Lodge Moor (0742) 306555
STOKE ON TRENT Bucknall Hospital (0782) 25191
WINDYGATES, FIFE Cameron Hospital (0592) 2472
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