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INTRODUCTION
Malaria remains a major public health problem, with ap‑

proximately 1–3 million deaths each year [1]. Plasmodium fal-
ciparum malaria is the most severe type and is responsible for 
almost all the complications and deaths related to malaria [2]. 
Tropical African countries are estimated to contribute more 
than 90% of the total malaria incidence [2]. In Europe as well 
as other industrialized non‑endemic areas, imported malaria 
remains a growing problem, with approximately 16,000 cas‑
es diagnosed in Europe annually [3]. The diagnosis is general‑
ly made in returning travellers, military personnel and immi‑
grants from endemic countries.

Hospital‑based data indicates that deaths from severe falci‑
parum malaria vary 10–40% depending on the time ‑lag be‑
tween initial symptoms and effective treatment, and hospital 
facilities for the management of complications [4,5].

In the management of malaria, early presentation to a health 
care facility, early and accurate diagnosis and early treatment 
with effective antimalarial drugs are fundamental components 
of strategy.
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This study was undertaken to review the travel history, 
clinical presentation, laboratory findings and outcome of fal‑
ciparum malaria in adults admitted to the medical wards 
of a teaching hospital.

PATIENTS AND METHODS
The study was performed in the medical wards of 

a 1500‑bed University – affiliated teaching hospital. Patients 
who were admitted with a diagnosis of P. falciparum malaria 
between January 1, 2005 and December 31, 2005 were ret‑
rospectively evaluated. Fifty‑nine cases of falciparum malaria 
were identified through review of the parasitology log reports, 
and medical records were available for all. Information ob‑
tained from the hospital records was used to complete a stan‑
dardised case report form for each malaria episode. This med‑
ical centre serves a predominantly black South African com‑
munity. From the medical records, we abstracted information 
on demographics, travel history, clinical presentation, labora‑
tory findings and outcome. Falciparum malaria was classified 
as severe if one or more of the World Health Organization 
(WHO) major criteria (2000) were present at admission.

Laboratory methods

The initial evaluation of the patients involved the use 
of the rapid antigen detection test (ICT Malaria Pf – ICT 
DIAGNOSTICS), and the diagnosis of falciparum malaria 
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Twenty‑three patients (39%) met the WHO (2000) criteria 
for severe malaria. The WHO major defining criteria in these 
patients were: jaundice (n = 10), severe anemia (n = 2), re‑
nal failure (n = 5), coma (n = 4), ≥4% parasitemia (n = 15), 
respiratory failure (n = 2). Eight patients had at least 2 ma‑
jor criteria and three had at least 3 criteria. A comparison 
of the mean values of the platelet count, hemoglobin, total 
billirubin and percentage parasitemia revealed no statistically 
significant differences between patients with severe and those 
with less severe malaria (Tab. 3).

Serology for the human immunodeficiency virus was per‑
formed in one patient and was found to be non‑reactive.

All patients were treated with quinine sulphate (650 mg 
8 hourly) and doxycycline (100 mg bid) for 7 days. The mean 
time from symptom onset to antimalaria therapy initia‑
tion was 4.5 ±3.4 days. Two patients required, in addition 
to the standard antimalaria therapy, transfusion of blood prod‑
ucts: one received three units of packed red cells for severe 
anemia (hemoglobin of 3.8 g/dl) and the other a mega unit 
of platelets for a platelet count of 19 × 109/l. Three patients 
were admitted to the intensive care unit and two of these re‑
quired ventilatry support. The mean length of stay in the in‑
tensive care unit was 3 ±3.5 days. Two patients required renal 
replacement therapy in the form of intermittent hemodialysis. 
No patient underwent exchange transfusion.

DISCUSSION
Mortality among adults with severe falciparum malar‑

ia treated by highly trained teams ranges 10–25% [6,7]. 
The death rate has not decreased during the past two de‑
cades despite numerous therapeutic approaches. Mortali‑

was confirmed by microscopic examination of stained thick 
and thin blood films (Giemsa at pH 7.2).

Statistical analysis was performed with MS Excel. Compar‑
isons were done using the Student t‑test for continuous vari‑
ables. Mortality as a variable was not analysed for related fac‑
tors because the number of non‑survivors was small.

RESULTS
Fifty‑nine patients (mean age 34.8 ±10.7 years) were ad‑

mitted to the medical wards for Plasmodium falciparum malar‑
ia infection during the study period. The gender distribution 
showed a male predominance (76%). Ninety‑seven percent 
of the patients were self‑referred. All but 2 patients had a re‑
cent (one month or less) history of travel to a malaria endemic 
area. Ninety‑eight percent of the patients acquired P. falcipar-
um malaria in Sub‑Saharan Africa (Fig.). Travel history was ob‑
tained in the emergency care department in 95% of the cases. 
The mortality rate was 1.7%.

The initial clinical features and laboratory findings are 
summarised in Tables 1 and 2, respectively. Fever, headache 
and malaise were the most common symptoms document‑
ed on the day of admission. The mean duration of symptoms 
prior to presentation at the emergency department was 4.5 
±3.4 days. In all the cases the diagnosis was confirmed with‑
in 24 hours of admission. None of the patients appear to have 
had superimposed secondary bacterial infections.

Table 1. Symptoms at presentation

Symptoms Number 
of patients

      95% CI

UL LL

Fever
Rigor
Headache
Confusion
Malaise
Diarrhoea
Vomiting
Nausea
Cough
Photophobia
Chest pain
Abdominal pain
General pain
Dizziness
Rash
Dyspnoea
Hematuria
Pruritis

55
38
49
 5
42
13
27
20
 2
 7
 2
 3
 1
10
 1
 1
 1
 1

58
45
54
11
49
21
35
28

49
30
42
 2
34
 7
19
13

LL – lower limit, UL – upper limit

Table 2. Laboratory findings

Parameter Mean ±SD Min. Max.

Platelets (109/l) 81.78 ±47.53 25 169

Hemoglobin (g/dl) 11.26 ±2.69  3.8  18

Bilirubin (total) 
(mmol/l)

40.64 ±27.90 20 125

Parasitemia (%)  4.33 ±5.24  0.9  33

Table 3. Laboratory findings

Parameter Severe malaria 
(n = 23)

Less severe  
(n = 36)

p

Platelets (109/l) 82.82 ±38.38 81.09 ±53.34 0.896

Hemoglobin (g/dl) 11.78 ±2.56 10.92 ±2.76 0.252

Bilirubin (total) 
(mmol/l)

35.10 ±16.13 44.66 ±33.72 0.190

Parasitemia (%)  4.19 ±5.75  4.41 ±4.98 0.875
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All patients received a combination of intravenous quinine 
and doxycyline. The effectiveness of quinine for severe falci‑
parum malaria is well‑known [5]. Artemisinin derivatives are 
alternatives and have been widely used in Asia. Parasite and 
fever clearance times may be significantly more rapid with 
this group of agents [14]. A recent meta‑analyses suggested 
that artesunate may be superior to quinine in the treatment 
of severe malaria [15]. Other studies found artemeter to be 
similar to quinine with regards to mortality and coma reso‑
lution times, but superior in terms of overall serious adverse 
events [16]. Artemisinin derivatives have been shown to be 
equally effective when administered rectally or intramuscu‑
larly, making them useful alternatives in patients who cannot 
take orally or where intravenous therapy is delayed [17,18].

Exchange transfusion was not performed in any of our pa‑
tients. This technique has been suggested for the treatment 
of severe malaria in patients with high parasite counts, al‑
though no well‑designed, prospective controlled studies of its 
use in this setting are available. A recent meta‑analysis sug‑
gested lack of survival benefit for patients treated with ad‑
junct exchange transfusion [19].

Some limitations of this study need to be considered. Infor‑
mation on the use of chemoprophylaxis and the degree of im‑
munity to malaria were not studied. Prior chemoprophylax‑
is has been associated with a reduction in the severity of fal‑
ciparum malaria [20]. Severe malaria tends to be common 
in non‑immune individuals, whereas partially – or semi‑im‑
mune patients tend to have a lower risk of severe malaria and 
a better prognosis [21]. The possibility that these two factors 
either singly or in combination contributed to the low mor‑
tality observed in this study cannot be ruled out.

Plasmodium falciparum malaria infection should not car‑
ry a high mortality when treated under optimal conditions 
in a tertiary care centre. A high index of suspicion is required 
as the presenting features can mimic many infections. Elicita‑
tion of the patients’ travel history is vital as it may alert the cli‑
nician to the possibility of malaria and allow for an early diag‑
nosis. Travellers should be sensitized to the risk of malaria, and 
advised to pay attention to the malaria prevention methods.
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