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Treatment outcome of severe malaria in adults with emphasis
on neurological manifestations at Gondar University
Hospital, north west Ethiopia
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Abstract
Background: Malaria is a major health threat in Ethiopia. Unstable malaria transmissions cause severe clinical
manifestations and result in high case fatality.
Objective: The aim of this study was to asses the clinical features and treatment outcome of severe malaria cases with
special emphasis on the neurologic manifestations.
Method: A retrospective medical records analysis was done at Gondar University hospital, which is located in Gondar
town.
Results: Severe malaria accounted for 4.4% of the admissions and for 7.3% of the deaths occurring in the medical wards
of the hospital. Neurological manifestations were observed in 61.5% of cases. The crude case fatality rate was 28.4%
with 87.1% of the deaths having neurologic manifestations. Cerebral malaria accounted for 58.1% of the deaths and it
was the most significant independent variable predicting poor outcome. Other poor prognostic indicators were late
presentation to the hospital, acidotic breathing, pulmonary edema, shock or/hypotension, hyperparasitemia, rural
residence and age 40 years and above in adults.
Conclusion and recommendations: Neurological manifestations were the major determinant of morbidity and
mortality in severe malaria cases in adults. This study indicates that more emphasis needs to be given to prevention and
early management of malaria. Priority should also be given to patients with neurologic manifestations and they should
be cared for in intensive care units. [Ethiop.J.Health Dev. 2006;20(2):106-111]
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Introduction

Malaria remains a heavy burden on tropical communities.
According to WHO estimates the global incidence of
malaria in 2004 was between 350 million to 500 million
cases (1, 2). Almost all of the deaths were attributable to
Plasmodium falciparum and is the only species that
appears to directly affect the central nervous system
causing neurologic deficits, cognitive sequel and epilepsy
(3,4,5,6).

About 90% of the world’s malaria deaths are estimated to
occur in sub-Saharan Africa where the majority of the
infections are caused by the most dangerous species, P.
falciparum, (2). In Africa more than twelve billion dollars
is lost every year in GDP due to malaria (7). The economic
burden of malaria to the countries, the families and the
individuals is immense. Malaria strikes during the planting
and harvesting seasons (2, 8).

In Ethiopia many millions people live in areas of seasonal
and less predictable malaria transmission commonly
known as fringe areas. Populations in these areas generally
have lower levels of immunity and all age groups are
vulnerable to highly seasonal transmission and epidemics
(2, 8). Reduction in transmission intensity reduces
immunologic stimulation, which may have longterm
effects of shifting the peak in the age incidence profiles to
older ages and severe diseases with epidemic outbreaks (8-
11). Poor populations are at greatest risk; of

death and those patients receive the worst care (9, 12).

According to the data obtained from health institutions
operating in north Gondar, P. falciparum malaria
accounted for 64.4% of the cases with 35.6% caused by P.
vivax (13). P. falciparum malaria is among the leading
causes of hospitalization and hospital deaths (14) and
accounts for almost all cases of severe and complicated
malaria.

The clinical picture of severe malaria in African adults is
not well documented but, in most settings, impaired
consciousness is a major presentation. Prostration is the
milder end of the spectrum of impairments of neurologic
function ranging from lethargy to deep coma (15).

The central nervous system involvement in P. falciparum
malaria is the most common complication and cause of
death responsible for 10% of the admissions and 80% of
deaths (16). Cerebral malaria compounded with
hypoglycemia, multiple convulsions more than twice in 24
hours and impaired state of consciousness with behavioral
change; confusion and stupor are the neurological
manifestations of severe and complicated malaria (3, 16, 17,
18). Cerebral malaria a rapidly evolving neuroligic disease
and the hallmark of Plasmodium falciparum infection
carries a fatality rate of more than 20% even in urban
hospital settings where aggressive medical care is available
(3,19). Hypoglycemia, convulsion, respiratory distress,
circulatory collapse, metabolic acidosis and renal failure

may aggravate or contribute to impaired consciousness inThe records and charts of patients with severe and

severe malaria (3,15-18).

In adults treated in1991 at Gondar college hospital,
neurological manifestations were observed in about 80%
of the severe malaria cases and the case fatality rate of
cerebral malaria was 77% (23/30)(20).

Data on the neurological and other severe manifestations
of malaria in Ethiopia are scarce especially for adults.
Hence the objective of this study was to asses the outcome
of neurological manifestations of severe and complicated
malaria among adults admitted to Gondar University
hospital.

Subjects and Methods

Retrospective record analysis of severe malaria patients
at Gondar University Hospital was made. Gondar
University hospital is located in Gondar town 750 km
from Addis Ababa Northwest of Ethiopia. It is both a
teaching and referral hospital with 350 beds, 70 beds are
located in the medical wards.

complicated malaria over six years period from
September 1, 1998 to August 31, 2004 were retrieved
from the discharge and death summary records and the
ward registry books. Data were collected using formats
prepared for this purpose. The format included
demographic parameters, the WHO severity criteria
(clinical and laboratory) as well as outcome and hospital
stays.

All admitted patients with positive asexual form of P.
falciparum malaria and at least one of the following were
included (1, 3, 19):

1. Cerebral malaria: unrousable coma (Glasgow coma
scale < 9) that lasted more than 30 minutes after
convulsion in falciparum malaria, not attributable to
any other cause.

2. Multiple convulsions: more than two generalized
seizures in 24 hours-occurring not due to causes other
than malaria.

3. Arousable degree of impaired consciousness with
behavioral change, confusion or drowsiness (Glasgow
coma scale>9).
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4. Pulmonary edema: acute  respiratory Total 223 (54.7) 185 (45.3) 408 (100.0)
distress syndrome.

5. Acidosis: labored deep breathing. Out of the total 408 cases of severe and complicated malaria,

6. Normocytic normochromic anemia: Hematocrit < 20%. 121 (29.7%) had single WHO defined severity indicator

7. Renal failure: serum creatinine > 3 mg%. while 287 (70.3%) had two or more overlapping indicators.

8. Hypotension: systolic blood pressure <80 mmHg. Of all the cases, 251(61.5%) had the overlapping

9. Bleeding: significant bleeding and hemorrhage from neurological manifestations, 117(28.7%) had cerebral
the gums, nose, and gastro intestinal tract or evidence Malaria, 51(12.5%) repeated convulsions and 129 (31.6%)
of disseminated coagulopathy. mamfes-ted in chaqge of behaylor, confusion or drowsmes_s.

10. Hemoglobinuria: macroscopic black, brown, or red Prostration, the milder form in the spectrum of neurologic
urine. manifestations, accounted for 129 (31.6%) (Table 2).

11. Prostration/extreme weakness: inability to walk or sit

up without assistant. This is the milder and benign end Table 2: Clinical and laboratory manifestations of severe
of the neurological manifestations  spectrum and complicated malaria in patients at Gondar University

potentially dangerous unless treated urgently. Hospital, 1998-2004, N=408

12. Hyperparasitemia: parasite load >5%. Manifestation Number  Percent
13. Jaundice: serum bilirubin level>3.0mg%. Behavioral change, confusion  or 129 31.6
drowsiness
Analysis of arterial blood gas and lactate level were not Cerebral malaria 117 28.7
done, as there were no facilities. There was no intensive care Multiple convulsions 51 12,5
unit. All patients were admitted and cared in medical wards. Sub total (all neurological 251 61.5
manifestations
For data entry and analysis, EPI-Info 2002 and SPSS 10.0 Hyperpasitemia 130 31.9
statistical packages were used. Comparison of severity Prostration 129 31.6
manifestation with the outcome was done.  Logistic Normocytic normochromic anemia 112 275
regression model was utilized to identify predictors and Jaundice 87 21.3
p<0.05, odds ratio (OR) (95% confidence interval) and T- Hypotension 52 12.7
test used for significance. Hemoglobinuria 33 8.1
Pulmonary edema 30 7.4
Results Acidotic breathing 21 5.1
There were a total of 9322 admissions and 1584 deaths in Renal failure 15 3.7
the medical wards, at Gondar University hospital over the Hypoglycemia 13 3.2
six-year period. Of these, 408 (4.4%) of the cases and 116 Bleeding tendency 9 2.2
(7.3%) of the deaths were due to severe and complicated Total 408

malaria. Females were 223(54.7%) and 185(45.3%) were NB: all the neurological manifestations observed add up to more
males. The mean age was 32.2, ranging between 14 and 80 than 251 because more than one may occur in the same patient.
years (Table 1). Mean age of those who died was )

significantly higher than those who survived, 35.3 +14.1 vs Ethiop.J.Health Dev. 108
31.0 +12.5 (T=3.0247, p=0.002). Out of the total 408 cases,

238 (58.3%) were from the rural area where as the rest 170

(41.7%) were urban dwellers. The mean duration of iliness ) )

before admission was 6.6+4.6 days. The mean parasitic load The over all case fatality rate of severe malaria was 28.4%
was 8.5 +11.9%. This was significantly higher in those who (116/408). The gender specific fatality rates were
died than in those who survived (13.5 +15.6% vs 6.6 +9.5%) 63/223(28.3%) in females and 53/185(28.6%) in males.

T=4.9, p=0.0000. The mean duration of parasitic clearance ] ] ]
was 2.6 +1.6 days with the median of 2 days. The case fatality rate of all patients that had neurological

manifestations was 101(40.2%). The case fatality rate of
Table 1: Age and sex distribution of severe and Cerebral malariawas68/117 (58.1%) those with convulsions
complicated malaria patients in Gondar UniversityWas 19(37.3%) and the change of behavior 32(24.5%)

Hospital, 1998-2004 (Table 3).
Age group Female (%) Male (%) Total (%) o .
10-19 31(13.9) 18 (9.7) 49 (12.0) Off thhe total I116} dleaths,_f101(§7.1 A')A\glsplgyéegSaéol/eastfoEe
20-29 93 (41.7) 56 (303) 149 (36.5) 3 ttﬁ “‘;”rdo Og'ci ”I‘a”' elsu’T“O”S:th out .tﬁ h ) OIt.t Ie
30-39 70 (31.4) 41(222) 111 (27.2) eaths had cerebral malaria with or without multiple
convulsions. Cerebral malaria when accompanied by
40-49 12 (5.4) 31(16.8) 43(10.5) X i
convulsions accounted for as high as 55.2% of the deaths
50-59 9(4.0) 21(11.4) 30(7.4) (Table 4). Cerebral malaria, acidotic breathing pulmonary
260 8 (3.6) 18 (9.7) 26 (6.4) ' ’

edema jaundice, hypotension, hyperparasitemia, rural
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residence and age 40 years or above were bad prognostic
indicators (Table 5).

Table 3: Case fatality and, Clinical and laboratory manifestations of severe and complicated malaria in Gondar

University Hospital inpatients, 1998- 2004, N=408

Manifestation Cases Deaths
Case fatality rate (%)

Change of behavior 129 32 24.8
Cerebral malaria 117 68 58.1
Multiple convulsions 51 19 37.3
Sub total (all neurological manifestations) 251 101 40.2
Prostration 129 10 7.8
Hyperpasitemia > 5% 130 52 40.0
Anemia 112 25 22.3
Jaundice 87 35 40.2
Hypotension 52 27 51.9
Hemoglobinuria 33 4 121
Pulmonary edema 30 24 80.0
Acidotic breathing 21 18 85.7
Renal failure 15 6 40.0
Hypoglycemia 13 6 46.2
Bleeding tendency 9 5 55.6
Rural patients 238 82 34.5
Age> 40 years 99 38 384
Hospital stay < 7 days 220 101 45.9
Total 408 116 28.4

NB: all neurological manifestations added up to more than 251, because more than

one manifestation occurred in the same patient.

Discussion
In the six-year admissions at Gondar University Hospital,

there were 408 cases of severe and complicated adult
malaria, out of those 116 had died. This accounted for
about 4.4% of the admissions and 7.3% of the deaths in the
medical wards of Gondar University Hospital. It was a
burden for the hospital in general and the medical ward in
particular where there is no intensive care unit.

The mean age was 32 years but those who died had a
significantly higher age than the survivors. With one or
more seasonal or unstable malaria transmission patterns,
the age distribution of severe malaria shifts upward, severe
malaria is seen in older children and adults as well, and
cerebral malaria becomes the most prominent
manifestation (21). In this study about 86% and 76% of
the cases were below 50 and 40 years of age respectively.

Table 4: Case fatality and neurological manifestations in severe and complicated malaria at Gondar University

Hospital, 1998-2004

Neurological manifestations No. of cases No. of deaths  CFR (%)
Change of behavior, confusion or drowsiness 116 30 25.9
Cerebral malaria 84 52 61.9
Multiple convulsions >2 / 24 hr. 5 1 20.0
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Change of behavior, plus multiple convulsions. 13 2 15.4
Cerebral malaria plus multiple convulsions >2 / 24 hours 33 16 48.5
Total 251 101 40.2

CFR = case fatality rate

Table 5: Factors predicting mortality from severe and complicated malariain Gondar University Hospital 19982004

Characteristics Number Death, N (%) Adjusted OR(95% CI)
Cerebral malaria no 291 48(16.5) 1

yes 117 68(58.1) 6.4(3.7-11-4)
Hyperpasitemia <5% 278 64(23.0) 1

25% 130 52(40.0) 2.1(1.2-3.6)
Acidotic breathing no 387 98(25.3) 1

yes 21 18(85.7) 13.4 (3.2-56.3)
Pulmonary edema/ARDS*  no 378 93(24.6) 1

yes 30 24(80.0) 5.2(1.8-15.3)
Hypotension no 356 89(25.0) 1

yes 52 27(51.9) 2.7(1.3-5.6)
Jaundice no 321 81(25.2) 1

yes 87 35(40.2) 2.7(1.5-5.1)
Age in years <40 309 78(25.2) 1

240 99 38(38.4) 1.8(1.0-3.2)
Address Urban 170 34(20.0) 1

Rural 238 82(34.5) 2.1(1.3-3.3)

*ARDS=Acute Respiratory Distress Syndrome

This has its own impact on the economic growth and
population dynamic as the productive and reproductive
segment is most affected.

In this study, close to 42 % of the cases were urban
dwellers, which is much higher than that reported in
various population studies and estimates in Africa. It is
known that between 6% and 28% of the malaria burden
occurring in cities, which comprises less than 2% of the
African surface area (9). However, this may not reflect the
true malaria burden as it was retrospective and hospital
based severe case only. It may also be affected by
limitations in accessing health services.

Taking all the overlapping features together, neurological
manifestations were the most common presentation of
severe and complicated malaria accounting for almost
62%. These in decreasing order were behavioral change,
cerebral malaria and convulsions. In this study cerebral
malaria occurred in about 29% of the cases and is similar
to that of the Saudi Arabia region bordering the red sea
which is 26% (22) but lower than the Veitnamese figure of
52% (23). Multiple convulsions, which occurred in 13%
of the cases in this study, are similar to 11.3% of the cases
in Vietnam. Among all cases of cerebral malaria in this
study 28% had multiple convulsions, which is higher than
the prospective Indian study in adults that occurred in 21%

(24). Convulsions in malaria are often recurrent and 84%
of the seizures are complex, most often with a focal nature

(5).

Hyperparasitemia or parasite load more than 5% comprised
about 32% of the cases. Normochromic normocytic
anemia was found in 28%, which is higher than the 17 %
in Saudi Arabia but similar number of cases of jaundice
(21% vs 24%) were observed (22). Parasitemia can be
higher than 50% in P.falciparum and in nonimmune
individuals greater than 5% is associated with severe
disease (25).

The overall case fatality rate was 28.4% with no gender
difference. This is lower than the study undertaken in 1991
in Gondar, where it was 51% (20) but it was 10 times
higher than the study undertaken in Saudi Arabia (22) and
twice higher than the 1996 study in Vietnamese adults
(23). The case fatality rate and proportionate mortality
rate for hospitalized cases of all types malaria patients
(severe, non-severe) were 20% and 56% respectively
according to a study done in 2005 in Southern Oromia (26).
Hospitals of secondary or tertiary referral centers often
experience high mortality rates as they see of more severe
patients (21). Mortality is also dependent on the
availability of an intensive care unit (5); lack of this facility
in Gondar hospital might have contributed to the observed
high mortality in this study.
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This study showed that 87% of the deaths had one or more
of the neurological manifestations. Cerebral malaria (with
or without convulsion) accounted for about 59% of the
overall deaths. Many adults with neurological
manifestations of malaria in general and cerebral malaria
in particular die from pulmonary edema, renal failure,
acute respiratory distress or arrest (27). The central
nervous system involvement is the most common
complication and cause of death in severe P. falciparum
infection, accounting for 10% -20% of all admissions and
80% of the deaths from falciparum malaria (21, 28)
cerebral malaria being the most common and life
threatening neurological complication (18).

The case fatality of cerebral malaria was close to 58%
followed by that of all neurological manifestations (40%
fatality). This was much higher than earlier findings in
Ethiopia and elsewhere which ranged from 10-20 % in
adults (1, 3, 5, 28, 29).

The highest case specific fatality rates 86% and 80% were
found in acidotic breathing and pulmonary edema,
respectively. Both were found to be independent predictors
of death. Acidotic breathing which is hyperventilation with
deep breathing may develop in severely ill who are
shocked, hypoglycemic, hyperparasitemic or in renal
failure due to lactic acidosis in both blood and CSF (3, 4).
Pulmonary edema/ARDS can develop at any time in
falciparum malaria, even after several days of antimalarial
treatment. It is a very grave complication with a mortality
rate more than 80- 85% (4, 30).

Hypotension /shock (often called algid malaria) occurred
in 13% of patients with a mortality rate of 52% and it was
another independent factor of mortality. The mortality rate
remains high in which a proportion of cases might have
septicemia (21).

Jaundice was a manifestation in 21% with a case specific
fatality of 40%, independently predicting death. Death due
to hepatic coma and serum bilirubin levels up to 25mg/dI
have been observed more common in adults than children.
Jaundice and hepatic dysfunction are important
determinants of mortality in cerebra malaria (21, 30).

Hyperparasitemia of 5% or more was found in 32% with a

case specific fatality of 40%, again independently

predicting death. More than 10% parasite load indicates
Ethiop.J.Health Dev. 110

potentially dangerous infection irrespective of other factors
in unstable malaria area (31).

The majority of the deaths occurred in the first few days of
hospitalization. Most deaths of severe malaria especially

cerebral malaria occur within 24- 48 hours of admission
(5). These factors are related to severity of illness and
occurrence of irreversible complications.

In conclusion, this study showed that severe malaria is a
major burden of Gondar hospital. Many of the severe signs
described by WHO were seen in the patients studied, of
which the neurological manifestations and central nervous
system involvement were predominant. Neurological
complications (particularly the cerebral malaria), acidotic
breathing, and pulmonary edema, were the major poor
prognostic indicators in adults. It is thus recommended that
identification of severity and its type be used in
prioritization of care, with emphasis on neurological
complications. Access to health services, early and
appropriate treatment before complications are crucial. It
is needless to say opening an intensive care unit is of
paramount importance in the hospital.
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