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Summary
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One hundred and four adult cases of cerebral malaria (73male, 31 female) were studied
between July 1995 to June 1996 in Chittagong Medical College Hospital. Diagnosis of
cerebral malaria was based on unrousable coma or any neurological manifestation in
a febrile patient with asexual Plasmodiumfalciparum in blood film. Intermittent fever
(83%), vomiting (80%), headache (75%), convulsion (60%) and history of travel or
residence in malaria endemic area were important features noted in patients with
cerebral malaria. Most of the patients (69%) were admitted within 25 to 48 hours

following unconsciousness. The factors are more common in cases with high mortality
with diastolic blood pressure (DBP) below 60 mm of Hg, anaemia, persistence of
Glasgow Coma Score below 5 on day 2,high parasite count at presentation, proteinuria
and high level of serum urea. Out of 104cases of cerebral malaria 66 patients (63.5%)

recovered without sequelae, 34 patients (32.7%) died a~d 4 patients (3.8%) recovered
with some residual sequelae. Establishment of intensive care unit in tertiary level
hospitals is necessary to take appropriate measure for severe cerebral malaria cases

for reduction of mortality.

Introduction

Malaria is one ofthe fatal infection of the World,
it is estimated that 110 million clinical cases of
malaria and between one and two million deaths

associated with Plasmodium falciparum occur
each year world wide.\ In 1995 total 1,52,729
cases of malaria were reported in Bangladesh.2
Cerebral malaria is the most important
complication of falciparum malaria and also the
leading cause of death in malaria.3.4

Cerebralmalaria isdefinedas anacute,symmetric
encephalopathy associated with sequestration of
parasitized erythrocytes in cerebral vessels and
capillaries in patients with fa1ciparummalaria.s
The wide range of neurological signs, sequelae
and case fatality suggest imprecision in the

definition and diagnosis of cerebral malaria, and
so, the World Health Organisation (WHO) has
laid down definite guideline for thediagnosis and
management of cerebral malaria.4 Cerebral
malaria accounts for 10%of cases of falciparum
malaria hospitalised in Bangladesh.3 Clinical
parametersof cerebral malariahasbeen described
in several papers.~,7.KTheclose clinical observation

of patients of cerebral malaria from south eastern
Bangladesh revealed that most of the attacks
occur in non-immune, migrants and workers.3
Despite adequate and prompt treatment, the
mortality of cerebral malaria remained high.7.K.9
Inthispaperanattempthasbeenmadetodetermine
clinical and laboratory features in patients with
cerebral malaria and also to identify features
present in severely ill patients.

I. Deptt. of Medicine, & 2. Deptt. of Microbiology, Chittagong Medical College, Chittagong, 3. Bangladesh
Medical Research Council, Dhaka. * The study was conducted under BMRC fund.
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Materials and methods

All adult cases of cerebral malaria admitted in

Medical units of Chittagong Medical College
Hospital (CMCH) during July, 1995 to June
1996 were included in this study. Diagnostic
criteria of cerebral malaia was either unrousable

coma or any neurological presentation in a
febrile patient and presence of asexual P.
falciparum parasite in blood film with no other
identifiable cause of illness. Assessment was

based on clinical history from the attendants and
complete physical examination that included
four hourly record of temperature, twelve
hourly assessment of consciousness by Glasgow
Coma Scale (GCS), daily clinical assessment
including neurological as well as direct
ophthalmoscopical examination until the patient
was discharged or died.

Thick and thin standard blood film was

preparedand examined byone of the investigators
using Leishman/Giemsa stain, each slide was
examined for at least 20 minutes and 100 fields.

Parasite was counted against 200 leukocytes in
the thick film and the number of asexual forms

per microlitre was calcu~ated from the white
blood cells (WBC) count. Blood glucose, lumbar
puncture for cerebro-spinal fluid (CSF) study,
measurement of serum electrolytes weredone by
standard method.

The patients were treated with parenteral

quinine followedbyoralquininewheneverpatient
could takeorally. Doseof quinine was 10mg/ Kg!
dose diluted in 5% dextrose with water or saline

over a period of 4 hours and repeated 8 hourly.
Quinine was used because of the prevalence of
chloroquine failure in the treatmentof falciparum
malaria and also in accordance with the

national policy to treat thecases of severe malaria
with quinine. Convulsion was managed with
intravenous (I/V) diazepam followed by oral
phenobarbitone sodium; hypoglycaemia was

August 1998

treated with 25% glucose. Hyperpyrexia was
treated with fanning, tepid sponging and
paracetamol and if necessary with dipyrone
(Novalgin). Blood transfusion was given to
patients with severe anaemia. Associated
infection, electrolyte disturbance and other co-
existingcomplicationsweredealtwithappropriate
measures. The duration of quinine therapy was 7
days (parenteral followed by oral) and in some
cases parenteral quinine followec,tby subsequent
oral quinine was given for 3 days, which was
followed by single dose of sulfadoxin (1500mg)/
Pyremethamine(75mg). Individualpatientprofile
was recorded in printed standard format and was
analysed subsequently.

Results

One hundred and four adult cases of cerebral
malaria (73 male. 31 female, M:F=2.4: I) were

admitted in medical units, CMCH during the
study period. Majority of the patients (68.95%)
werebelow 30years of age. Out of 104cases 26%
were of age group 31.50 years. Sixty six patients
(63.5%) recovered without sequelae. 34patients
(32.7%) died and 4 patients (3.8%) recovered
with some residual sequelae. The mortality in
patients over 50 years of age was 55.6% and all

2 patients over 60 years of age died.

Duration of fever at presentation varied between

I day to more than a week.

Historyof travel or residence in malaria endemic
area (56%), intermittent fever (83%). vomiting

(80%). headache (75%) were important clinical
features noted in the patients of cerebral malaria.
60% patients had convulsion either before

admission or witnessed in hospital. Duration of
unconsciousness at presentation varies from
less than 24 hours to more than 72 hours and

mostofthepatients72(69%)wereadmittedwithin
25 to 48 hours (table-I).
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Table -I: Presentingfeaturesandoutcome of diesease
(n=J04)

Features Complete Death
recovery

Recovery Total
with
sequelae
(%) (%)

H/O travel or
residence in

hyperendemic
malariazone
Fever-
Intermi tlent

Others

Vomiting
Headache
Convulsion -
before
admission
- witnessed in

hospital
-both

Dur. Of unco
nsciousness
on admission
<24 hrs
25 -48 hrs
49 -72 hrs
> 72 hrs

(%) (%)

39(67)

58(67)

08(44)

56( 67)

55(71 )

27(69)

07(58)
07(64)

08(62)

46(64)
05(83)

08(62)

16(28) 03(05) 58(56)

25(29) 03(04) 86(83)
09(50) 0 I(06) 18(\ 8)

25(30) 02(03) 83(80)
20(25) 03(04) 78(75)

10(26) 02(05) 39(38)

05(42) 00
04(36) 00

12(\ 2)
11(\ I)

05(38) 00 13(13)

23(32) 03(04) 72(69)
01(\7) 00 06(06)

04(31) 01(07) 13(\3)

Thirty five patients presented with Glasgow
Coma Score (GCS) below 9 at presentation
recovered in comparison to 30 (88% of total
mortality) whodied with sucha score. Persistence
ofGCS below 5on day 2caused 75% ofmortality
of thepatientsincomparisonto 17%withrecovery.
13patients with DBP less then 60 mm ofHg died
(38%) incomparison with 16patients (24%) who
recovered (table-II). 71% patients with anaemia
died (24/34) with 62% who survived (41/63).

Parasite count on admission and day I, totalcount
of WBC and haemoglobin on admission was
compared between who recovered and died
(table-III). "++" proteinuria was more common
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among fatal cases. High blood urea (> 101 mg/dl)

was common in more fatal cases (69%) in

comparison to survivors (31 %). CSF analysis

(n=21) revealed raised protein in 6 patients (25%);

rise in cell count in 4 (19%) and rise in protein was

found in 7 patients (31 %).

Ninety patients were treated with quinine for 7
days and 14 patients were treated with quinine
followed by Fansidar. The outcome was
comparable in both the regimens (32% vs 36%).
All the 4 patients with sequelae received quinine
for 7 days. Complications that developed during
hospital stay were hypoglycaemia (67%),
aspiration pneumonia (8%), convulsion (11%),
severe vomiting (I %), pressure sores (3%). Six
cases (75%)whodevelopedaspirationpneumonia
died and two of them survived.

Table -II: Distribution of physical signs by outcome
(n= 104)

Physical signs

Coma Score
at presentation
3-5

6-9

10- 14

15

Hepatomegaly

Splenomegaly
Jaundice

Decerebration

Absent
corneal reflex

Fundal

haemorrhages

DBP<60mm Hg
Anaemia

Asymmetric

pupil
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Complete Death
recovery

(%) (%)

12(52)

23(51)

26(84)
04( 100)

25(69)

14(74)

20(165)

05( 100)

07(54)

09(39)

21(47)

04(\ 3)
00

10(28)

03(\ 6)

11(35)
00

04(31)

Recovery Total
with

sequelae
(%) (%)

02(09)

01(02)

01 (03)

00

01(03)

02(\ 0)

00

00

02(\ 5)

23(22)

45(43)

31(30)

04(04)
36(35)

19(\ 8)

31(30)

05(05)

13(\ 3)

13(62) 07(38) 00

16(55)

41(62)

02(67)

20(21 )

13(45) 00 29(28)

24(36) 01(02) 66(63)

01(33) 00 03(03)



Bangladesh Med. Res. Counc. Bull August 1998

Table -III: Laboratory features and outcome of Twelve patients of cerebral malaria had associated
cerebral malaria (n=/04) pregnancy (table-IV) and 8 of them were primae,

Features Complete Death Recovery Total 2 were 2nd and another 2 were 3rd gravida. All
recovery with

the patients were treated with quinine alone. 8
sequelae patients (67%) with pregnancy recovered and in(%) (%) (%) (%)

Parasite count on admission(n= I04)
7 of them pregnancy were continued with viable

Not found 34(65) 15(29) 03(06) 52(50) fetus. Details of pregnancy in cerebral malaria

<loox103 09(69) 03(23) 01(8) 13(13) will be communicated in a separate paper.
100 - 999 X 103 09(56) 07(44) 00 16(15)
1000 - 4999 X 103 09(90) 01(10) 00 10(10) Table -IV: Pregnancy with cerebral malaria (n=12)
> 5000 x 103 05(42) 07(58) 00 12(12)

Complete Death Total
Parasite count on Day-I
Not found 30(56) 21(39) 03(05) 54(52) recovery

I -9x 103 02(67) 00 01(33) 03(03)
(%) (%) (%)

10 -49 X 103 01(50) 00 01(50) 02(02) CM with pregnancy 08(67) 04(33) 12(12)
50 -99 X 103 34(76) 11(24) 00 45(43) Outcome of pregnancy
TCWBC<llx 30(67) 14(31) 01(02) 45(43) Retained 07(78) 02(22) 09(75)
103/cmm) Abortion 00 01(100) 01(08)
> II x 103/cmm 37(63) 19(32) 03(05) 59(57) Premodelivery 01(50) 01(50) 02( 17)
Hb on admission
< 7 gldl 14(54) 10(38) 02(08) 26(25) Thirty nine patients had defervescence more than
7 - 10gldl 41(66) 19(31) 02(03) 62(60) 96 hours, 4 patients were recovered with sequelae
II+g/dl 12(75) 04(25) 00 16(]5) fell under this category. Parasite clearance time
ESR < 20 mm 14(52) 12(44) 01(04) 2(26) revealed that parasite was cleared over a period of21 -50 17(59) 11(38) 01(03) 29(28)

time up to 112 hours and no patient had persistent51 - 100 22(73) 08(27) 00 30(29)
> 100 13(72) 03(17) 02(11) 18(17) parasitaemia more than 7 days. Recovery of
Proteinuria-None 37(63) 20(34) 02(07) 59(57) consciousness was gradual and in 4 patients was
Trace to '+' 29(85) 4(12) 01(13) 34(33) associated with sequelae, 2 of who recovered
'++' to '+++' 10(25) 02(50) 0](25) 04(04) beyond 96 hours (table-V).Not done 00 07(100) 00 07(07)
Serum Na+(mmol/I)

Table -V: Defervescence time andparasite clearence<125 15(71) 06(29) 00 21(24)
126 - 136 29(67) 13(30) 01(03) 43(49) time amollg survivors (11=70)
>136 13(54) 09(38) 02(08) 24(27) Features Complete Recovery TotalSerum K+(mmolll) recovery with
<3.0 11(100) 00 00 II (13) sequelae
3.1 - 3.5 12(57) 08(38) 01(05) 21(24) (%) (%) (%)
>3.6 34(61) 20(36) 02(03) 56(64)
Urea (mgldl) <50 43(80) 09(17) 02(03) 54(56) Defervescence time

50 22(52) ]8(43) 02(05) 42(40) < 24 hrs. 04(100) 00 04(06)

Not availab]e 02(25) 06(75) 00 08(08)
25 - 48 hrs. 06( I00) 00 06(09)
49 - 72 hrs. 07(100) 00 07(10)

Creatinine<l.3(mgldl) 38(70) 12(22) 04(08) 54(15) 73 - 96 hrs. 14(100) 00 14(20)
1.3 21(62) 13(38) 00 34(33) > 96 hrs. 35(90) 04( I00) 39(56)

Not available 07 (44) 09 (56) 00 16(15) Parasite cIearence time
Blood glucos (mgldl) 24 hrs. 19(90) 02(10) 21(30)

Ioo 10(48) 09(43) 02(9) 21(20) 48 hrs. 24(96) 01(04) 25(36)
101 - ]80 40 (78) 09 (18) 02 (04) 51(49) 72 hrs. 11(92) 01(08) ]2(17)
> 181 14 (54) 12(46) 00 26(25) 96 hrs. 07( I00) 00 07(10)
Not available 02 (33) 04 (67) 00 06(06) > 112hrs. 06(100) 00 06(09)

Time to reach GCS 15
Serum bilirubin (mg/dl) 24 hrs. 12(92) 01(08) 13(19)<1.2 15(56) 10(37) 02(07) 27(26) 48 hrs. 14(100) 00 14(20)
1.2 - 2.0 17(68) 06(24) 02(08) 25(24) 72 hrs. 16(94) 01(06) 17(24)
>2 27(77) 08(23) 00 35(34) 96 hrs. 06(100) 00 06(09)
Not available 08(47) 09(53) 00 ]7(16) > 96 hrs. 18(90) 02(10) 20(29)
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Discussion

This study of one hundred and four cases of
cerebral malaria in adults in CMCH revealed

that majority of cases (65%) occurred in adult
males of working age group, which is consistent
with earlier findings from the same hospitaJ.1
More fatalcasesamongtheelderlypeoplesuggest
that theyweremore vulnerableandneededspecial
care during management. Sequelae like
monoplegia, neuropsychiatric manifestation,
delayed recovery with persistent vegetative state
were less common in comparison with African
studies which included childhood cerebral
malaria9.lubut similar to cerebral malaria in Thai

adults." Clinical presentation of headache,
vomiting and duration of fever is like other
studies.7.12Convulsion occurredbefore admission

or after admission in 60% of cases is slightly
higher than Thai adults with cerebral malaria
(50%).13Although the causes of convulsion is
multifactorial'4 and one of the important
preventable causes of convulsion is
hypoglycaemia which was present in only one
fatal case of cerebral malaria in this study.

Most cases of cerebral malaria were admitted

with a duration of 25-48 hours after symptoms
whichwasprolongedthan inchildren.Persistence
oflow GCS beyond 48 hours was associated with
poor outcome in this study. These patients were
in need of more intensive investigationsand care.
Incidence rate of retinal haemorrhage in this
series was 21%. Variable rate of retinal

haemorrhagehasbeendocumentedinotherstudies
in adults (about 15%)and in children 6-35%with
cerebral malaria, but no correlation has been
found with mortality in these studies, although
higher incidence of mortalityhas been reported in
some studies in cerebral malaria with retinal

haemorrhage.'5

Fundal haemorrhage has been found
symmetrically and it was more commonly in
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patients with more severe degree of anaemia.
Multiple haemorrhage was not uncommon
particularly in a few patients during post-partum
period.Retinalhaemorrhageresolvedcompletely
over subsequent few days without any residual
effect on vision. Retinal haemorrhage has been
reportedto beassociatedwith increased incidence
of mortality inadultpatientswithcerebral malaria
in Thailand!SOn the other hand, Lewall.enet al
found no increased incidence of mortality in
patients with retinal haemorrhage in cases of
cerebral malaria amongchildren in Malawi.16The
authors concluded that retinal haemorrhage may
be an indicator of severity of illness rather than a
prognostic indicator in cerebral malaria. This
view is consistent with present finding from this
study. However, further a large scale study is
being conducted in CMCH on this issue.

Papilloedema-has also been documented in two
fatal cases (data not shown) in this study, but it is
difficult to make comment whether it was due to
termina I event or due to raised intracranial

pressure as we could not perform CT/MRI of
brain inthese patients. Further studies using these
advanced neurological imaging are needed to
make conclusive opinion in this regard.I7.'K

A high parasite count was prevalent with high
mortality in this study (7/12,58%). The patients
with hyperparasitaemia needed special care
including exchange transfusion19,which was not
attempted in our cases.

Renal impairment is a known bad prognostic
indicatorofseveremalaria.2uModerateproteinuria
"++" and raised blood urea had been found to be

more common in cases with poor outcome in this
study despite the availability of facilities of renal
replacement therapy in the place of study. A
correlated team approach is needed to tackle the
problem including availability of essential
investigation facilities for monitoring of the
patients and if needed, early intervention can be
attempted to reduce the mortality.
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Rise in serum bilirubin found in this series is
consistent with other studies.

Quinine alone or quinine followed by
pyrimethamine-sulfadoxine was used in the
treatment of cerebral malaria in this study. The
results between two groups were comparable
although, number of patients in the later group
was smaller. In areas with quinine resistance,
alternative drugs like combined quinine-
tetracycline or artemetherisused forthe treatment
of cerebral malaria.21 Triple therapy withquinine,
tetracycline and cotrimoxazole has also been
used and advocated in Bangladesh before the
introduction of artemether with success.22The
results of use of artemether in the treatment of

cerebral malaria has been reported to be better
than quinine23.24but the studies conducted
recently in Vietnam do not prove its much
superiority over quinine.25Parasitaemia was not
persistent beyond 7 days in the present study
indicating relative preservation of efficacy of
quinine. Parasitaemia at low level was
documented in one patient following 7 days
with quinine. 2~However, for further future
potential need of alternate therapy a comparative
trial of pare~teral quinine and artemether in
cerebral malaria is at present going on in CMCH
sponsored by Integrated Control of Vector Borne
Diseases Project.

Highincidenceof somepreventablecomplications
amongthepatients inhospitallikehypoglycaemia,
aspiration pneumonia, pressure sores indicates
the lack of awareness of health personnel about

possible development of such complications.
Developmentofsuchcomplicationslikeaspiration
pneumonia and pressure sores among the study
cases aredue to inadequate nursing facilitieseven
in a tertiary level hospital like CMCH. These
factors affected theprognosis adverselyand these
should duly be addressed on priority basis.
Cerebral malaria among pregnancy particularly
in primigravida is an acute medical emergency.
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Previous notion of withhelding quinine with the
false belief of increased incidence of abortion

does not hold good. Seven patients out of twel ve

continued pregnancy with viable foetus confirmed

theviewof safetyof therapeuticdose of quinine.24

Mortality in cerebral malaria in this study (32.7%)

was higher in comparison to previous studies

conducted in this hospital and also in comparison

to other studies conducted amoflg troops in
Bangladesh and also from abroad.22.25.26One has

to keep in mind, the possibility of quinine
resistance in view of the report of quinine

resistance made earlier in two cases among 4,520

cases of malaria among troops treated in military

hospital in troops in this areaY Beside in hospital
complications, delayed referral, and delay in

starting parenteral therapy may be contributory

factors in outcome. By the time, the patients

develop severe symptoms at least in some of

them the fatality could be irreversible. Early

detection of complications through following the

pathway of severe cases of malaria may be of help

in detecting the factors prevailing at the

community level. Multi Organ Failure (MOF)

particularly associated renal failure may be an
important contributory factor in high mortality in

this study. In order to reduce malaria related

mortality by 25% by the year 2000 the Government

of the People's Republic of Bangladesh has

prepared new guideline, for early diagnosis and

prompt treatment of malaria. 29In this guideline,
provision has been made to refer the cases of

severe malaria after giving intramuscular quinine
from peripheral centre or from home by health

workers. Outcome of such intervention is yet to
be carefully evaluated, measures like careful and

good nursing, avoidance and detection of

hypoglycaemia, early detection and timely

intervention of acute renal failure, quick

availability of minimum facil ities of investigations
may improve the situation. There is no alternative

to team approach for the management of severe
malaria, which is now considered to be one of the
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important causes of MOF, Establishment of
intensive care unit in tertiary level hospital
taking care of severe malaria is urgently needed
to take appropriate treatment measure for severe
cerebral malaria cases,
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