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Abstract
Malaria has become a major global problem affecting more than 2000 million population and causing 1.5 million deaths annually
1. In India the problem is enormous and almost half of the population is exposed to this dreadful disease. During the last
decade, there has been a resurgence of malaria in India which has affected the economic growth by denting the national
exchequer as well as causing deaths in thousands2. Malaria in India usually affects mostly patients who are at the prime of their
life. It is a matter of great concern that the country is losing these people who could have been saved by prevention of malaria
transmission, by early diagnosis or by instituting early therapy. Whenever, a case of malaria is adequately and successfully
treated, malaria does not usually have a residual deficit and these patients recover fully.

INTRODUCTION
Malaria, particularly pernicious malaria (falciparum malaria)
poses a diagnostic dilemma at early stage as the disease can
mimic many other conditions1. Even after proper diagnosis,
it can pose problem due to associated complications which
unless anticipated earlier or diagnosed at proper stage can
cause death.
The aim of WHO's Roll Back Malaria programme has been
early diagnosis and prompt treatment to reduce the mortality
to a great extent. There is a great need for early diagnosis
and recognition of the complications of malaria at local
centre, and if warranted, to be sent to a higher centre for
management of the complications at an early stage to avoid
mortality due to complications.
There are certain difficulties in the diagnosis and
management of malaria. We like to make a brief review of
these issues.

DIFFICULTY IN THE DIAGNOSIS AND
TREATMENT OF MALARIA
PROBLEMS IN THE MANAGEMENT OF
MALARIA
In many dedicated and advanced centres, it has been seen
that despite institution of proper therapy for severe and
complicate malaria, the death rates are high as many of these
patients are brought to hospital quite late in irreversible state.
In cerebral malaria, if acute renal failure sets in, the
mortality is approximately 40% and in the presence of acute

lung injury, it reaches almost 80 to 90% even in most
1
advanced centres .
Prevention of ARDS by prophylactic artificial respiratory
support is still controversial.10 .
At times, despite early diagnosis and institution of prompt
therapy, patients proceed to have MODS with disastrous
outcome. Most of the complications can be anticipated, viz.
anaemia in presence of haemolysis, ARDS in presence of
ARF etc. But there is no marker or scale to predict the
complications. The estimation of TNF, thromboxane B
orIL-6 may be raised in the severely ill patients; but in most
centres these facilities are not available, and if available it
cannot be repeated frequently due to prohibitive cost factor.
Considering the above facts, it can be said that the
therapeutic challenge can be met with institution of proper
agent at proper dose, proper route of administration, rate of
infusion, duration of therapy, correction of electrolytes,
calories, antibiotics and supportive therapy as indicated.
Anticipation, close monitoring with recognition of the
complications at an early stage will be of immense value.
There are certain differences in the presentation of severe
1 2 10
malaria in the children , , ,12
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Table-1 :Differences in adult and children

nasogastric tube. It may be associated with lactic acidosis, a
dreaded accompaniment with mortality upto 70%. Women in
second or third trimester of pregnancy may develop
hypoglycemia even with low parasitemia.
Pulmonary oedema : This is a serious complication. It may
be present on admission, may develop unexpectedly several
days later or may develop immediately after childbirth.
Premature labour: In non immunised females, foetal distress
and premature labour is common and may occur at the
height of fever. Foetal prognosis with premature labour is
invariably poor. In endemic areas, pregnant women tolerate
heavy parasitemia better than the pregnant women from non
endemic areas.

CLINICAL FEATURES OF SEVERE MALARIA IN
PREGNANT WOMEN
Pregnant women are more prone to develop multiple
complications of malaria. There are several factors that make
pregnant women more vulnerable to malaria and its
complications including mortality7,8, 13,14:
Malaria parasites are preferentially sequestrated in the
placenta,
Anaemia : In India, women have a lower haematocrit
because of dietary habits, frequent pregnancies, folate
deficiency etc. Malaria increases the incidence of anemia.
Mild anaemia doesn't influence the mortality but moderate
or severe anaemia is associated with increased morbidity &
mortality in pregnant women. It is associated with an
increased risk of perinatal mortality, maternal morbidity,
PPH and pulmonary oedema.
Cerebral malaria- Although incidence of cerebral malaria is
same as that of non-pregnant women, however once they
develop cerebral malaria, the mortality is three times higher
in pregnant women.
Hypoglycemia - This may be present in pregnant women at
the time of admission or may develop after quinine infusion.
Commonly it is asymptomatic. Abnormal behaviour,
sweating & sudden loss of consciousness are the usual
manifestations. It may be missed if blood glucose estimation
is not done. It should be treated with intravenous 50%
glucose 50 ml or 25% dextrose 100ml; followed by IV
infusion of 10% dextrose. Continue monitoring blood
glucose levels is desirable. If glucose infusions are not
available, glucose solutions can be given through mouth or
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Septicaemia: Pregnancy increases susceptibility to
pneumococcal infections and may lead to pneumonia or
meningitis. Septicaemia following bladder catheterisation is
common in pregnant women with heavy parasitemia 1 .

SAFETY OF ANTIMALARIALS DURING
PREGNANCY
MANAGEMENT OF VARIOUS COMPLICATIONS
IN SEVERE MALARIA
Cerebral malaria is the most important complication of
severe malaria. These patients need close monitoring and
meticulous management. This can lead to death if left
untreated, and 15 to 30% die even with treatment. The
patrasitemia may clear, but still the patient can die. Hence
there is a need to understand the pathophysiology of cerebral
malaria. The prognosis becomes worse in the presence of
MODS. Prophylactic use of anticonvulsants is debatable.
Use of steroids in this situation has not been without side
effects. 15

SEVERE ANAEMIA IN MALARIA IS DUE TO
Anaemia due to acute malaria is usually normochromic
normocytic in nature. The presence of microcytic
hypochromic anaemia indicates either iron deficiency,
nutritional anaemia or hemoglobinopathies; which are not
uncommon in tropical countries. The preexisting anaemia
due to nutritional deficiency or haemogloboinopathy may be
aggravated in malaria. Severe anaemia (Haemoglobin below
5 g/dl) or a rate of fall of more than 2g in 24 hrs may induce
cerebral anoxia and cardiac failure. Patients with heavy
parasitemia, pregnancy or delivery, and children are
vulnerable to develop severe anemia.

Problems In Management Of Severe Malaria

INDICATIONS OF BLOOD TRANSFUSION IN
SEVERE MALARIA
The presence of severe or rapidly progressing anaemia in
malaria needs prompt treatment, as it is associated with poor
prognosis.
Blood transfusion of whole blood or packed cell is indicated
when haemoglobin is below 5 g/dl; a rate of fall of > 2g in
24 hrs; haematocrit < 20 or in patients with features of
cerebral anaoxia.
Volume overload must be avoided by giving only packed
cells. Injection furosemide 20-to 40 mg should be
administered prior to blood transfusion when impending
cardiac failure is suspected or already present.
Jaundice as such is a not a grave complication, unless very
severe. It is a non fatal complication when occurs alone. It
however accompanies other severe complications like
cerebral malaria, anaemia, renal failure etc. Usually jaundice
is mild to moderate; infrequently the serum bilirubin may go
beyond 20 mg %. It is predominantly unconjuagated
hyperbilirubinemia, occasionally associated with marginally
raised liver enzymes. Liver cell failure due to malaria is
relatively rare. 20
No specific management is needed to reduce
hyperbilirubinemia. However when associated with very
high bilirubin levels ( > 28 mg/dl) in children, exchange
transfusion is needed. Severe haemolysis may lead to
consequent anaemia, which may need blood transfusion, if
severe. 21

DOSE MODIFICATION IN SEVERE MALARIA IN
THE PRESENCE OF JAUNDICE?

consider for haemodialysis or peritoneal dialysis. Quinine
should not be discontinued or reduced in the first 48 hours of
therapy.
Patients with G6PD deficiency are prone to this
complication when on quinine therapy.
The newer antimalarials are quite effective and useful in
both uncomplicated and complicated malaria.16,17 . However,
it should be used with caution, as these have neurological
and cardiovascular side effects 18,19 . It may have deleterious
effect in pregnancy and infancy.
Severe P. vivax malaria usually does not cause much
problem other than haemolysis and anaemia. But acute
complications include splenic rupture and at times hepatic
dysfunction. Though cerebral malaria has been described in
P vivax malaria, the authenticity of these reports is
questionable. Probably mixed infections with P falciparum
were missed.
Figure 2

Table-2: Check list for management in severe malaria

Figure 3

Table-3: Conditions mimicking malaria 1,2

Renal failure increases the mortality three fold. The
institution of dialysis is needed at an early stage; and not
when the acute renal failure is established or when ARDS
has set in. Biochemical parameters need to be checked at
least 12 hourly. Urinary estimation of sodium (Na) is
required to establish ATN.
Blackwater fever a rare complication . It is suspected when
patient passes of black or cola colored urine resulting from
massive haemolysis. Urine examination reveals
haemoglobinuria without RBC. It may be associated with
acute renal failure or DIC.
The management of this rare complication is maintenance of
good hydration, blood transfusion, if associated with severe
anemia or thrombocytopenia. If associated with renal failure,

3 of 5

References
1. Warrell DA, Molyneux ME, Beales PF. Severe and
complicated malaria. Trans Roy Soc Trop Med Hyg, 1990;
84( Suppl 2): 1-65.
2. National Malaria Eradication Programme. Clinical
management of malaria. NAMP, New Delhi, 1998.
3. Mohanty S, Mishra SK, Mohanty A, Das BS..Immunochromatographic test for diagnosis of falciparum malaria. Jr

Problems In Management Of Severe Malaria
Assoc Phys Ind.1999, 47: 201-202
4. Kain KC, Harrington MA, Tennyson S, Keystone JS.
Imported malaria: prospective analysis of problems in
diagnosis and management. Clin Infect Dis. 1998; 27: 142-9.
5. White NJ Miller KD, Marsh K et al. Hypoglycemia in
African children with severe malaria. Lancet, 1987; i:
708-711
6. Das BS, Satpathy SK, Mohanty D, Mohanty S, Mishra
SK, Satpathy PC., Patnaik JK Bose TK. Hypoglycemia in
severe falciparum malaria Trans Roy Soc Trop Med Hyg.
1988; 82: 197-201
7. Mishra SK , Satpathy SK, Mohanty S, Patnaik JK.
Complicated falciparum malaria during pregnancy. Jr Obstet
Gynae Ind. 1998; 48: 31-34.
8. Phillips RE, Looareesuwan S, White NJ. Quinine
pharmacokinetics and toxicity in pregnant and lactating
women with P. falciparum malaria. Br J Clin.
Pharmacology, 1986; 21: 677-684.
9. White NJ, Looreesuean S, et al. Quinine loading dose in
cerebral malaria. Am J Trop Med, 1983; 32: 1-5.
10. Kiatboonsri S, Vathesatogit P, Charoenpan P . Adult
respiratory distress syndrome in Thai medical patients.
Southeast Asian J Trop Med Public Health 1995 ;26:774-80.
11. White NJ. Malaria . Manson's Tropical Diseases, 12th
Edn, 1996; WB Saunders, London.
12. Molyneux ME, Taylor TE et al, Clinical features and
prognostic indicators of in paediatric cerebral malaria: a
study of 131 comatose Malawian children, Q J Med, 1989;
71: 441-59.
13. McGregor IA Wilson ME et al. Malaria infection of the

4 of 5

placenta in the Gambia. Its incidence nd relationship to still
births, birth weight, and placental weight. Trans Roy Soc
Trop Med Hyg, 1983; 77: 232-44
14. Sholapurkar SL, Gupta AN, Mahajan RC. Clinical
course of malaria in pregnancy- a prospective controlled
study from India. Trans Roy Soc Trop Med Hyg, 1988; 82:
376-79.
15. Warrell DA, Loowareesuwan S et al, Dexameethasone
proves deleterious in cerebral malaria, a double blind trial in
100 comatose patients. N Eng J Med 1982; 306: 313-19.
16. Mohanty S, Mishra SK, Satpathy SK, Satpathy S.,
Patnaik JK. Alpha-beta arteether for the treatment of
complicated falciparum malaria. Trans Roy Soc Trop Med
Hyg, 1997; 91:328-330.
17. Mishra SK, Asthana OP, Mohanty S, Srivastava JS,
Satpathy SK, Satpathy S, Patnaik JK, Rath PK, Varghese K.
Effectiveness of alpha-beta arteether in acute falciparum
malaria . Trans Roy Soc Trop Med Hyg 1995; 89: 299-301.
18. Mishra SK, Mohanty S. Ptyalism as a side effect in the
treatment of falciparum malaria with artemisinin. Ann Trop
Med Parsitol. 1999; 93: 413-414.
19. Mishra SK Mohanty S. Adverse drug reactions of
artemisinin therapy. Jr Parasitic Dis, 1999; 23 :141-42.
20. Mishra SK, Mohatny S, Das BS, Patnaik JK, Satpathy
SK, Mohanty D, Bose TK. Hepatic changes in P. falciparum
malaria. Ind J Malariol, 1992; 29: 167-171.
21. Ayyub M, Barlas S, Lubbad E . Usefulness of exchange
transfusion in acute liver failure due to severe falciparum
malaria. Am J Gastroent, 2000; 95: 802-04..

Problems In Management Of Severe Malaria

Author Information
S. K. Mishra, Dr.
Ispat General Hospital
S. Mohanty, Dr.
Ispat General Hospital

5 of 5

