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Original Article 
 

Effectiveness of Intravenous 
Artesunate in the Treatment of 
Cerebral Malaria Due to 
Falciparum Malaria 
 
Abstract 
 
Objective: To determine the effectiveness of intra venous artesunate in the 
treatment of cerebral malaria due to falciparum malaria. 
Study design: Prospective observational study 
Place and Duration: The study was conducted in the department of 
Medicine from January 2013 to December 2013 
Material and Methods: A total of 137 patients with cerebral malaria were 
included in the study. Diagnosis based on clinical findings as well as thick 
smear study of the patients. Only smear reported as falciparum malaria 
positive from the hospital laboratory with clinical correlation for cerebral 
malaria findings were included in the study. Patients with signs of 
meningeal irritation or any previous history of flue like illness followed by 
abnormal behaviors were excluded from the study. The patients were given 
intravenous artesunate in optimum dose of 2.4mg/kg every 12hr for 1day, 
then daily for 3days. Patients were shifted to oral doxycycline after 
completion of 4days of IV artesunate treatment at dose of 100mg bd for 
5days. Patients were monitored closely round the clock and finally after 
3days of optimum treatment of artesunate effectiveness were determined in 
terms of survival from cerebral malaria with improvement in 
encephalopathy. 
Results: In this study, out of 137 patients 54(39.42%) were female and 
83(60.58%) were male. The patients were from 11 to 60 years of age. 
Average age was 38.69 years + 13.91SD. Efficacy of artesunate among 
patients presenting with cerebral malaria due to falciparum malaria was 
found in 105(76.64%). Age wise distribution of efficacy shows that majority 
of the efficacy was in 36-50 years of age. i.e 81%, age of less than20 years 
have 57.1% patients, patients have age 21-35 years shows 80.9% and age 
more than 50 years of age have very low efficacy 73.5%.  Efficacy in males 
was 67(80.7%) while in female 38(70.4%). 
Conclusion: Findings proved that intravenous artesunate is effective in the 
treatment of cerebral malaria in adults.  
Key words: Cerebral Malaria, Intravenous Artesunate, Plasmodium 
falciparum. 
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Introduction 
Cerebral malaria (CM) may be the most common non-
traumatic encephalopathy in the world.1 Cerebral 
malaria continues to be a substantial cause of death and 
disability worldwide2 The pathogenesis is heterogenous 
and the neurological complications are often part of a 
multisystem dysfunction. The clinical presentation and 
pathophysiology differs between adults and children.1 
Recent studies have elucidated the molecular 
mechanisms of pathogenesis and raised possible 
interventions.1 Antimalarial drugs, however, remain the 
only intervention that unequivocally affects outcome, 
although increasing resistance to the established 
antimalarial drugs is of grave concern.1  
Cerebral malaria (CM) is one of the number of clinical 
syndromes associated with infection by Plasmodium 
falciparum.3 The clinical manifestation occurs due to 
sequestration of parasitized red cells in brain 
microvasculature and is thought to be enhanced by the 
proinflammatory status of the host and virulence 
characteristics of the infecting parasite variant. In this 
article we examine the range of factors thought to 
influence the development of Plasmodium falciparum 
cerebral malaria in humans4. Cerebral malaria (CM) is 
defined as a state of deep coma (inability to localise a 
painful stimulus) in the presence of a P falciparum 
asexual parasitaemia, after the correction of 
hypoglycaemia and exclusion of other 
encephalopathies, especially bacterial meningitis and 
locally prevalent viral encephalitides. In adults, coma 
was required for more than 6 hours after a generalised 
convulsion to exclude a transient postictal state (which 
rarely lasts more than 1 hour), although in children this 
was reduced to 1 hour.4,5

 Clinical signs of acidosis carry 
a higher risk of death.CM accounts for a significant 
proportion of malaria mortality, as well as the potential 
for neurological deficits in survivors. The standard 
clinical definition of CM centers on a state of 
unarousable coma partnered with the presence of 
malaria infected red blood cells in the peripheral 
circulation and a lack of other potential causes of coma 
such as other infections or hypoglycemia.6 Artemisinin 
compounds are used to treat Plasmodium falciparum 
infections in many countries worldwide7 

Present study was therefore conducted to determine the 
effectiveness of intra venous artesunate in the treatment 
of cerebral malaria due to falciparum malaria. 

 

Materials and Methods 
This prospective cohort Study was conducted in the 
department of Medicine. Sample size of 137 patients is 
calculated with 95% confidence level, 6% margin of 
error with 85% proportion of efficacy of artesunate in 
cerebral malaria, using WHO sample size calculations.  
All patients with cerebral malaria were included 
irrespective of age and sex. 
Exclusion criteria were  

 Patients with coma in diabetes (DKA or HONK). 
 Patients with coma (hepatic encephalopathy 

Grade 3,4) in cirrhotic patient. 
 Patients with concomitant stroke i.e., with focal 

neurologic deficit with CT brain findings of 
hypodense or hyperdense lesion. 

 Patient with coma due to clinically suspected 
meningitis confirmed by laboratory analysis. 

 Known epileptic with seizures and coma. 
 Patients with signs of meningeal irritation or any 

previous history for flue like illness followed by 
abnormal behaviors were excluded from the 
study. 

The study was conducted after approval from hospitals 
ethical and research committee. All patients meeting the 
inclusion criteria were included in the study through 
OPD and ER department and were admitted in the 
medical ward for further evaluation. The diagnosis of 
cerebral malaria due to plasmodium falciparum was 
based upon clinical criteria mentioned in operational 
definitions. The purpose and benefits of the study were 
explained to all patients’ relatives and they were 
assured that the study is done purely for data 
publication and research  purpose, they were explained 
about the potential risk involved and if agreed upon an 
informed written consent were obtained from all 
patients.  
All patients fulfilling the inclusion criteria are selected. 
Detailed history, physical examination and routine 
investigations were done in all included patients. The 
patients were given intravenous artesunate in optimum 
dose of 2.4mg/kg every 12hr for 1day then daily for 
3days.Patient were shifted to oral doxycycline after four 
days complete treatment at dose of 
Patients were monitored closely round the clock and 
finally after 3days of optimum treatment of artesunate 
effectiveness were determined in terms of surviving 
attack of cerebral malaria with improvement in 
encephalopathy. All the treatment procedures and in 
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patient assessments were carried out under strict 
supervision of a consultant physician having minimum of 
5 years of experience.  
All the above mentioned information including name, 
age, gender and address were recorded in a pre 
designed proforma. Strictly exclusion criteria were 
followed to control confounders and bias in the study 
results.  
All the data were stored and analyzed in SPSS version 
17. Mean + SD were calculated for numerical variables 
like age, baseline GCS. Frequencies and percentages 
were calculated for categorical variables like gender and 
effectiveness.  Effectiveness were stratified among age, 
gender and baseline GCS to see the effect 
modifications.  

Results 
In this study, 137 patients with cerebral malaria due to 
plasmodium falciparum were included, in which 
54(39.42%) were female and 83(60.58%) were male 
patients. Male to female ratio was 1.49:1.  
Patients age was divided in four categories, out of which 
most presented in middle age i.e 21-35 years which 
were 47(34.3%) while 14(10.2%) patients were in the 
age range of less than or equal to 20 years, 42(30.7%) 
were of age range of 36-50 years and 34(24.8%) 
patients have more than 50 years. The study included 
age ranged from 11 to 60 years. Average age was 38.69 
years + 13.91SD. (Table I) 
 

Table no: I. Age Wise Distribution of the Patients

Age range Frequency Percent 
Cumulative 

percent 

<20 years  14 10.2 10.2 

21- 35years  47 34.3 44.5 

36– 50 years 42 30.7 75.2 

51 years or 
above  

34 24.8 100 

Total 137 100 100 

 
Efficacy of artesunate among patients presenting with 
cerebral malaria due to plasmodium falciparum was 
found in 105(76.64%). Age wise distribution shows 
efficacy of 73.5% (low efficacy) in patients over 50yrs of 
age, 81% in 36-50yrs of age (high efficacy), 80.95 in 21-
35yrs of age and 57.1% in age less than 20.  (Table II) 
 
 

Table no: II. Age Wise Distribution of Efficacy 

  EFFICACY 
TOTAL  Age in 

years 
YES NO 

Age (in 
years) <20 years 

8 6 14 

57.1% 42.9% 100.0% 

21- 35years 
38 9 47 

80.9% 19.1% 100.0% 

36– 50 
years  

34 8 42 

81.0% 19.0% 100.0% 

51 years or 
above  

25 9 34 

73.5% 26.5% 100.0% 

Total 
105 32 137 

76.6% 23.4% 100.0% 
 
Gender wise distribution of efficacy shows is alost equal. 
The male patients shows an efficacy of 67(80.7%) and 
female patients shows efficacy of 38(70.4%).   (Table III) 
 

Table III: Gender Wise Distribution of Efficacy 

 Efficacy 
Total 

Yes No 

 
 

Gender

Male 67 16 83 

80.7% 19.3% 100.0% 

Female 38 16 54 

70.4% 29.6% 100.0% 

Total 
105 32 137 

76.6% 23.4% 100.0% 

Discussion 
Malaria is the world's leading parasitic disease and 
affects approximately 40% of the world's population 
(approximately 2.4 billion people) in more than 100 
countries. The disease, that is caused for Plamodium 
spp., particularly affects populations in tropical and 
subtropical areas, especially in developing and 
underdeveloped countries. Brazil has the largest 
number of cases on the American continent with an 
estimated 300,000 yearly cases. Reporting this disease 
is mandatory in Brazil.8,9  
Severe malaria occurs when infection with the P. 
falciparum parasite is complicated by serious organ 
failure or metabolic abnormalities; cerebral malaria, an 
unarousable coma not attributable to any other cause, is 
a specific type of severe malaria that even with 
appropriate treatment can have a mortality rate 
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approaching 20%.10
 Severe malaria is a multisystem 

disease, cerebral involvement is one of the features. In 
a recent large treatment trial in predominantly adult 
patients with severe malaria in Southeast Asia, 54% of 
the 1050 patients with strictly defined severe malaria 
had cerebral malaria, and only 16% had cerebral 
symptoms without any other organ involvement.11 

In adults the onset in usually more gradual, with high 
fever (mean duration of 5 days) and increasing 
drowsiness. Occasionally frankly psychotic behaviour is 
the first manifestation of cerebral involvement. The level 
of consciousness may fluctuate over a period of hours. 
Convulsions are present in about 15% of the cases, 
whereas more than 50% of paediatric cases have 
convulsions. 11,12 

Treatment of cerebral malaria with intravenous quinine 
is frequently associated with life-threatening 
cardiotoxicity.13 The potency of artesunate has been 
shown in several clinical trials in China and Thailand, 
and the adverse effects reported are very mild and 
transient.14,15,16

   
A recent large multicenter multinational randomized trial 
in 1461 mainly adult patients in Southeast Asia has 
clearly established the superiority of intravenous 
artesunate over quinine in the treatment of severe 
malaria.11 

Conclusion 
Cerebral malaria is a common presentation of severe 
falciparum malaria. It is characterized by coma without 
focal signs and complete recovery is in the majority of 
surviving cases. A recent trial has proven that 
intravenous artesunate should become the treatment of 
choice in adults with severe cerebral malaria; a similar 
trial in children is under way. Supportive treatment 
tailored to the patient’s specific organ dysfunctions is 
essential in this multi-system disease. 
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