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Acute renal failure as severe malaria complication in Lubumbashi:
Management and follow-up in an under-equipped setting
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Abstract: Purpose Acute renal failure (ARF) or acute kidney injury (AKI) is one of the major criteria for
the severity of malaria according to WHO. The objective was to determine the frequency as well as to evaluate
the management and follow-up of ARF during malaria in children in Lubumbashi. Material and methods This
is a descriptive cross-sectional study over 48 months (January 1st, 2016 to December 30th, 2019) carried out at
the pediatric service of the University Clinics of Lubumbashi. All children with an ARF with a positive thick
blood smear were included in the study. Data were analyzed with SPSS 19 software. Results During this period,
910 patients (49.1%) were admitted for malaria. Among them, 14 patients, i.e. an intra-hospital prevalence
of 0.78%, of which 6 boys (42.9%) and 8 girls (57.1%) had ARF. The mean age is 7.9±3.5 years. The serum
creatinine level was between 0.54 and 15.2 mg/dL with a mean of 5.7 mg/dL. Kidney dialysis was only effective
in 3 patients (21.4%) and diuretics were given 100% in all children. The mean length of stay was 13.4±8.7 days
(range: 1 day and 18 days). Mortality was 21.4%. Conclusion The present study shows that ARF in childhood
malaria in Lubumbashi is infrequent but of high mortality in our environment with limited resources where care
is lacking and monitoring difficult.
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1 Introduction

Acute kidney injury (AKI) or acute renal failure (ARF)
is one of the major criteria for the severity of malaria
according to the World Health Organization (WHO) defi-
nition. Plasmodium falciparum is an important cause of
ARF in highly endemic areas. Its occurrence is rapidly
life-threatening[1, 2]. The mechanism of this ARF in
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malaria appears to be acute tubular necrosis related to
hemoglobinuria[3]. In children, this complication is rare,
but formidable in children, who have a very high mortality
rate and are readily associated with cerebral malaria[4, 5].
Several studies have shown that the association between
ARF and severe malaria in children is responsible for
high morbidity and mortality, especially in areas where
there is a shortage of resources including renal replace-
ment therapy, and appropriate dialysis equipment. How-
ever, in developing countries this association is a serious
health problem, access to dialysis remains difficult and
expensive[6–13]. Data on ARF in childhood malaria in the
Democratic Republic of Congo (DRC) are sparse. With
the aim of documenting the profile of ARI during malaria
in pediatric hospitals in Kinshasa, a study showed that
it represented 23.6%, dialysis was performed in 24.0%,
and the mortality rate was 12.6%[14]. In Lubumbashi, a
pediatric case of ARF during malaria was treated in a
logistically under-equipped setting. For lack of dialysis,
the combination of furosemide and dopamine was given
while the latter resolved[15].

In view of the above, management and follow-up are
still difficult, although ARF in malaria is a rare complica-
tion. Access to dialysis remains difficult and expensive,
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thus contributing to high morbidity and mortality in our
communities. Thus, by carrying out this study, our ob-
jective is to determine the prevalence as well as to evalu-
ate the management and follow-up of ARF in childhood
malaria in Lubumbashi.

2 Materials and methods

This is a descriptive cross-sectional study carried out
over 48 months, i.e. a period from January 1st, 2016
to December 30th, 2019 at the pediatric service of the
University Clinics of Lubumbashi in the DRC. Children
aged 1 to 17 years admitted to this service constituted the
study population. The inclusion criteria were as follows:
to have a positive thick blood smear associated with signs
of severe malaria and to have severe renal failure accord-
ing to Acute Kidney Injury Network (AKIN) criteria[16].
Malaria has been defined as any situation including fever
persisting within 48 hours, positive (thick blood film test
and thine blood test) to plasmodium falciparum. ARF
was defined by disruption of renal function with urinary
excretion of less than 12 ml/kg/24 hours and serum crea-
tinine > 265 µmol/L, i.e. 3 mg/100 mL[17]. Oliguria has
been defined as a low production of urine documented
as inferior to 12 ml/kg per 24 hours. The AKIN score
was calculated. Renal ultrasound was requested in the
presence of severe renal impairment.

Data were collected from the Excel file. The statistical
analysis was carried out using SPSS 19 software.

3 Results

During the study period, 1,789 patients were hospital-
ized, of which 892 (49.8%) children were admitted for
malaria. Among these 892 children, 14 presented with an
ARF due to malaria, i.e. an intra-hospital prevalence of
0.78%. These were 6 boys (42.9%) and 8 girls (57.1%)
and the sex ratio of 1.33 in favor of girls. The mean
age was 7.9±3.5 years (range: 2 and 17 years). The
main reasons for consultation were highly dark colored
urine (28.6%), vomiting and/or diarrhea (21.4%), febrile
seizures (14.3%), coma (14.3%), pallor of extremities
(14.3%) and edema of the eyelids and lower limbs (7.1%).
Six (42.9%) patients had been treated with a combina-
tion therapy based on artemisinin; 3 (21.4%) patients had
received quinine and 3 others (21.4%) had been treated
with indigenous products during the days preceding their
hospitalization. On admission, oliguria was observed in
11 patients (78.6%) (Table 1).

Serum creatinine level was between 0.54 and 15.2
mg/dL with a mean of 5.7 ± 1.4 mg/dL. The mean
hemoglobin level was 6.2±2.9 mg/dL (range: 3.9 and 8.7
mg/dL) and the mean urea is 64.1±12.3 mg/dL (range:

24 and 111 mg/dL).
In addition to the antimalarial treatment which con-

sisted of the administration of an injectable artemisinin
derivative, dialysis was recommended in all patients.
In our series, 12 (85.7%) patients were treated with
injectable artemisinin derivatives and only 3 patients
(21.4%) had received dialysis sessions; 64.2% of patients
received transfusion and a loop diuretic (furosemide)
was used in all patients during hospitalization. The
course was marked by the occurrence of polyuria in 8
patients (57.1%). The mean length of stay in hospital was
13.4±8.7 days (range: 1 and 18 days). Death was noted
in 3 patients (21.4%) (Table 1).

4 Discussion

Our study reports an intra-hospital prevalence of ARF
during malaria in children of 0.78%. In the literature,
prevalences ranging from 0.3% to 30.4% have been
reported[7, 9, 12, 14]. The frequency of ARF in malaria
varies depending on the location of patient recruitment.
This could be explained by a high prevalence of the
hemoglobinuria form, self-medication with antimalarial
drugs at risk of developing an ARF and the small size
of our sample. Different prevalences of ARF can also
be explained according to the circulating species; some
species with an accentuated tropism for the kidney than
others.

The present study reports a sex ratio was 1.33 in favor
of female and the mean age of 7.9±3.5 years. These
results agree with those found in Cotonou (Benin) where
the sex ratio was 1.4 and a mean age of 7 years[9]. On
the other hand, they differ from those noted in Libreville
(Gabon) who showed a mean age of 102.2±66.7 months
with a sex ratio of 1[7]. We don’t have a clear explanation
for a female predominance. From an age perspective,
ARF in malaria occurs more frequently in children over
5 years of age, as confirmed by our study and other stud-
ies[4, 14, 18]. ARF in malaria can be functional, linked to
dehydration through digestive loss or due to hyperthermia.
It can also be organic, related to acute tubular necrosis
resulting from obstruction of capillaries and postcapillary
venules by parasitized red blood cells. Two main phe-
nomena explain this vascular obstruction: cytoadhesion
which would only be observed in the event of infection
by Plasmodium falciparum and rosetting.

Clinically, blackwater fever was retained on the combi-
nation of fever, highly dark colored urine, anemia, oligo-
anuric ARF and hyperkalaemia as observed both in our
series and in the literature. This complication is thought
to be due to the combination of a double sensitization
of red blood cells to Plasmodium falciparum on the one
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Table 1. Description of 14 children with acute renal failure during malaria in Lubumbashi
Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Age (years) 17 6 7 6 9 10 12 15 2 8 10 5 13 11
Sex F M M F M F M M F F M F F F
Combination therapy based on artemisinin at home - + - - + - + + - - + - - +
Quinine at home + - - - - + - - + - - - - -
Indigenous products at home - - + - - - - - - + - - + -
Febrile seizures - - - - + - - - - - + - -
Pallor mucocutaneous / jaundice - + - - - - - - - - - +
Vomiting and/or diarrhea - - + + - - - - + - - - - -
Edema of the eyelids and lower limbs - - - - - + - - - - - - - -
Coma + - - - - - - - - - - - - +
Hepatosplenomegaly + - + - + - - + - + + - + +
Highly dark colored urine - + - - - + + - - - - - + -
Anuria - - + + - - - - - - - - - -
Oliguria - + - - + + + + + + + + + +
Hemoglobin (mg/dL) 8.7 5 7 6.7 5.3 4.8 7.2 3.9 7.4 8 7 5.2 6 5
Serum urea (mg/dL) 24 34 55 111 87 74 52 39 68 47 62 91 61 92
Seurm creatinine (mg/dL) 0.54 1.6 6.82 15.2 12.2 2.7 3.1 5.8 2.1 7.2 10.2 1.6 8.6 1.9
Kaliemia (mmol/l) 7.3 4.9 9.7 9.1 10.1 3.5 4.5 6.9 6.4 4.3 3.6 1.6 4.1 5.2
Quinine - - - + + - - - - - - - - -
Injectable artesunate + + + - - + + + + + + + + +
Antipyretics + + + + + + + + + + + + + +
Anti-convulsants - + - - - - - + - - - - - -
Antibiotics - - + + + - - + - - - - - -
Transfusion - + + + + + - + - - - + + +
Diuretics + + + + + + + + + + + + + +
Extrarenal purification (dialysis) - - - - - - + + - - - - + -
Diuresis (polyuria) + - + + + + + + - - - - - +
Death - + - - - - - - + - - + - -
Note: M: male; F: female; +: Yes/Present; -: No/Absent

hand; and on the other hand, to the amino alcohols re-
sponsible for hemolysis[7, 15, 19]. This could be explained
by self-medication and the prescription of antimalarials
in the face of fever in our environment, the occurrence
of blackwater fever following antimalarials received be-
fore admission and yet another hospital administration
which would be responsible for hemolysismore marked
which may explain the occurrence of hemolytic uremic
syndrome. Blackwater fever can be explained by other
conditions not wanted in our study as G6PD deficiency.

The present study reports a mean serum creatinine level
of 5.7 mg/dL; corroborating result with that reported in
Cotonou (Benin) where the mean serum creatinine at
the time of diagnosis was 5.6 mg/dL (range: 1.6 and 13
mg/dL)[9]. Identification of an ARF was based primarily
on serum hypercreatinine, which is not an ideal marker,
but gives an indication of kidney function, which is rou-
tine and inexpensive. It should be noted that other blood
and urine markers have not been studied and present as
possible early markers of ARF, such as cystatin[16]. Based
on the hemoglobin level, the mean was 6.2 mg/dL. This
mean is almost the same with that reported by de Keita
(6.1±1.7 g/dL)[20]. This is explained by anemia as one
of the complications of severe malaria following massive
hemolysis and poor bone marrow regeneration.

In all of our patients, a loop diuretic (furosemide) was
used to induce and restore urine output with a view to
improving the prognosis. Although too controversial by
other studies[21, 22], this use of furosemide has been re-

ported in several studies conducted in poorly equipped
settings such as ours[7, 14]. The low use of dialysis in our
study (3 cases only) is explained by the complexity of
the technique and the lack of equipment suitable for pe-
diatric age (<10 years) as well as the very high cost in
our environment with limited resources. Lalya et al.[9]

confirm that dialysis helps fight complications and should
be started as soon as possible to improve the prognosis
of ARF regardless of the etiology. Regarding the out-
come, it was marked by the occurrence of polyuria in 8
patients (57.1%), the mean length of stay was 13.4±8.7
days and death was observed in 3 patients (21.4%). These
results almost corroborate those of Essola et al.[7] who re-
ported a mean length of stay of 10.8±4.3 days. Mortality
in children with ARF during malaria is often associated
with the neurological form of malaria as demonstrated
in African literature[7, 9, 14]. The high death rates reported
in African studies could be explained by the fact that the
dialysis necessary for management of this ARF is not
always available. In addition, there is late transfer (at
advanced stages of the disease), ignorance and lack of
information thus constituting factors of poor outcome.

5 Conclusion

The present study shows that ARF in childhood malaria
in Lubumbashi is infrequent but of high mortality in our
environment with limited resources where care is lacking
and monitoring difficult. Thus, prevention, early diag-
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nosis and correct management of malaria, the creation
of a pediatric nephrology unit, the training of healthcare
professionals, the provision of suitable dialysis equip-
ment and the subsidy of its cost, are therefore assets for
improving child health.
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