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Abstract 
Background: The relationship between sickle cell disease and malaria is the 
subject of much controversy. However, there is a lack of data in our services. 
Our objective was to study the epidemiological, diagnostic and evolutionary 
characteristics of malaria in children with sickle cell disease followed in a spe-
cialized setting. Patients and Methods: We conducted a retrospective, de-
scriptive, and analytical study of children with sickle cell disease (SCD) who 
presented with malaria and were followed at the Ambulatory Care Unit for 
Sickle Cell Children and Adolescents (USAD) at the Albert Royer National 
Children’s Hospital in Dakar, from January 1st, 2017, to December 31th, 2019. 
We included all the followed pediatric patients, less than 16 years, with sickle 
cell disease who presented at least one episode of malaria, confirmed by a 
positive thick drop, during this 3 years. We did not include patients with in-
complete records or those older than 16 years. The clinical and biological 
signs, the follow up was collected and analyzed with Excel package 2019. Re-
sults: Of 3773 patients followed for sickle cell disease, 21 had presented mala-
ria. The frequency was 0.5% or 7 cases/year. However, we exploited the data 
of 14 of them. The sex ratio was 6 boys for a girl and the mean age at admis-
sion was 7.3 years. The highest number of malaria cases was observed in 2018 
and the peak frequency was observed in November with 8 cases (57.1%). Fev-
er was the most frequent symptom, observed in 10 patients (71.4%). All pa-
tients were SS homozygous, with a mean baseline hemoglobin level of 7.5g/dl. 
All patients had a positive thick blood smear and Plasmodium falciparum was 
the only species found in the blood smear, with a mean parasite density of 1693 
parasites/ml of blood. All patients had anemia, with a mean hemoglobin level of 
7.74 g/dl. Twelve patients (85.7%) were hospitalized and had all received inject-
able artesunate followed by oral Artemisinin Combination Therapy (ACT). 
Long-lasting insecticidal nets were used in 9 patients (69.2%). The evolution was 
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favorable in all patients, any death was reported. NO REPRESENTATION OF 
YOUR DATA IN TABLES OR FIGURES: it was a little serial. Conclusion: 
The patients who presented the association of malaria and sickle cell disease 
were all SS homozygotes. However, malaria must be considered as serious in 
this chronic anemic setting. That’s why it is important to improve prophylaxis. 
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1. Introduction 

Malaria is a major public health problem in our countries where its distribution 
is similar with sickle cell disease. The association of these 2 diseases is responsi-
ble of an important morbi-mortality. Many theories have been evoked about the 
relationship between these two diseases [1]. In our countries we do not have 
many data about malaria and sickle cell in children. It is in this context that we 
carried out this retrospective, descriptive and analytical study. Our aim was to 
study the epidemiological, diagnostic and evolutionary characteristics of malaria 
in sickle cell patients followed in a specialized setting. 

2. Patients and Methods 

We conducted a retrospective, descriptive, and analytical study of children with 
sickle cell disease (SCD) followed at the Ambulatory Care Unit for Sickle Cell 
Children and Adolescents (USAD) at the Albert Royer National Children’s Hos-
pital in Dakar, from January 1st, 2017, to December 31th, 2019. We included pa-
tients who presented at least one episode of malaria, confirmed by a positive 
thick drop, during the 3 years of the study. We did not include patients with in-
complete records or those older than 16 years. For quantitative data, average and 
percentage were calculated and analyzed with Excel package 2019. 

3. Results 

Out of an active file of 3773 patients followed up for sickle cell disease, 21 had 
presented malaria, representing a hospital frequency of 0.5% or 7 cases/year. 
However, the data were exploited for 14 of them. The sex ratio was 6 and the 
mean age was 7.3 years. Children over 5 years of age represented 64.3% of the 
study population and the majority were from the urban area of Dakar (64.3%). 
The highest number of malaria cases was observed in 2018 and the peak fre-
quency was observed in November with 8 cases (57.1%). Fever was the most 
frequent symptom, observed in 10 patients (71.4%). All patients were SS homo-
zygous, with a mean baseline hemoglobin level of 7.5 g/dl. The Rapid Diagnostic 
Test (RDT) was positive in 13 patients (92.8%) and the Thick Film Test was pos-
itive in all patients. Plasmodium falciparum was the only species found in the 
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blood smear. The average parasite density was 1693 parasites/ml of blood. All 
patients had anemia, with a mean hemoglobin level of 7.74 g/dl at the time of the 
malaria episode. Thrombocytosis was observed in 10 patients and positive CRP 
in 7/11 patients (63.6%). Twelve patients (85.7%) were hospitalized with a mean 
duration of 7.4 days. Bone vaso-occlusive crisis was the main associated manife-
station. No clinical signs of malaria severity were found, according to WHO cri-
teria, 2015. All patients had received injectable artesunate with a mean duration 
of 3.2 days, then Artemisinin-based Combination Therapy (ACT) were pre-
scribed as oral relay. Two patients were followed as outpatients on ACT. Eight 
(8) patients were transfused with iso-group and iso-rhesus red blood cells. Nine 
(9) patients (69.2%) used Long Lasting Insecticidal Nets for prophylaxis. All pa-
tients had a favorable outcome. 

We used insecticide only for prophylaxis. 
We identified the parasite SPP and density with the SMear. 

4. Discussion 

Malaria and sickle cell disease are a public health problem in the same geo-
graphical area distribution. Over 4 years, we found 21 cases, or 7 cases per year, 
all was SS homozygotes. In 1999, Diagne et al. found 30 cases in the same cohort, 
over a period of 7 years, corresponding to 4 cases per year [2]. This increase in 
the number of cases from 4 to 7 per year could be explained by the increase in 
the size of the cohort and the active file, as well as the availability of rapid diag-
nostic tests for malaria and better training of human resources. In Senegal, an 
overall decrease in the incidence of malaria is observed, thanks to the National 
Malaria Control Program (PNLP). In the Democratic Republic of Congo (DRC), 
Aloni et al. found 90 cases of malaria in SS homozygous sickle cell disease over 
10 years [3]. [As a reminder, the DRC is located in the equatorial zone and Se-
negal in the Sudano-Sahelian zone.] 

What has this got to do with discussion? Malaria distribution depends on the 
type of the climate. These 2 regions have different bioclimatic conditions which 
influence the level of malaria transmission which is higher in the equatorial 
zone.] With 6 times more boys than girls, our results were comparable to those 
of Aloni et al. in DRC and Ngo Linwa et al. in Cameroon [3] [4]. The age group 
over 5 years was the most frequent in our study, contrary to the results of Aloni 
et al. and Ngo Linwa and al who found that children under 5 years were the 
most affected [3] [4]. The peak of hospitalization in November could be ex-
plained by the humid heat of the end of the winter season with the stagnation of 
rainwater. These conditions are favorable for the proliferation of malaria vectors. 
Fever was the main clinical sign of malaria [3] [5]. We found no clinical signs of 
malaria severity according to the 2015 World Health Organization (WHO) clin-
ical criteria. Komba reported conditions consistent with the WHO malaria se-
verity criteria [6]. Plasmodium falciparum was the predominant parasite species 
[1] [5]. One patient had a hyperparasitemia of 13,870 parasites/ml. The rarity of 
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severe malaria in children with sickle cell disease could be explained by the pro-
tective effect of the sickle cell gene mutation, which creates a hostile environ-
ment for parasite growth due to hypoxia in sickle cell red blood cells [1] [4]. Ac-
cording to some authors, HbS carriers are relatively protected against all forms 
of clinical malaria [7]. The main mechanism could probably be related to a pre-
mature elimination of malaria-infected red blood cells in vivo in the spleen [8]. 
Indeed, the “Malaria Hypothesis” (Haldane, 1949) is in favor of a selective ad-
vantage of AS heterozygous subjects towards malaria [9]. However, the differ-
ence in tolerance observed in some patients remains poorly elucidated. The ho-
mozygous SS genotype was the only one found in our study and in that of Aloni 
et al. [3]. Diagne and al. found a double heterozygote SC in the 30 patients of the 
1999 series [2]. Vaso-occlusive crisis was the most frequent associated clinical 
manifestation [5] [6]. Anemia was normocytic in 9 patients (64.28%) and mi-
crocytic in 5 patients (35.71%). No thrombocytopenia was reported and 10 pa-
tients (71.43%) had thrombocytosis. These results were comparable to the lite-
rature [4] [6] [10]. The mean hemoglobin level at the time of malaria was com-
parable to the mean baseline hemoglobin level. However, Warley et al. found a 
decrease in baseline hemoglobin level of up to 2 g/dl in cases of malaria in sickle 
cell disease [11]. This difference would be related to a better tolerance of the Se-
negal haplotype [12]. The positive CRP in 7 patients (63.6%) would be related to 
the inflammatory phenomena during malaria but also to the associated CVO. 
The evolution was favorable with a cure of malaria in all patients, as reported by 
Aloni and al [3]. The mortality was 20.4% according to Ngo Linwa and al [4]. 
Currently, arthemisinin derivatives contribute to reduce hospitalization time and 
mortality risk. The means of prevention used in our study were LLINs and the 
combination of sulfadoxine + pyrimethamine. This prevention is important in 
these patients [13]. According to Diagne and al., taking monthly sulfadoxine + 
pyrimethamine during the transmission period would reduce the prevalence of 
malaria and the need for blood transfusions in these patients [14]. 

In Kenya, a population-based study showed that malaria was not more fre-
quent in children with sickle cell disease, however, mortality was about 10 times 
higher compared to controls without sickle cell disease [15]. 

Poorly written discussion: we have not many articles about malaria and sickle 
cell in children. 

5. Conclusion 

The patients in our study were mostly boys over 5 years of age, all SS homozy-
gotes. Fever was the main sign of malaria and CVO was the main manifestation 
of sickle cell disease. The course was favorable in all patients. However, malaria 
must be considered as severe in this chronic anemic setting. That’s why it is im-
portant to improve prophylaxis. However, the small sample size should make us 
think about a future case control study with a larger number of patients. What is 
the full meaning of CVO: vaso occlusive crisis (VOC). 
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