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Abstract 
Background: The latest WHO report shows a decline in the performances 
achieved concerning the fight against malaria since 2017. This research work 
aimed to investigate the progression of frequency and lethality due to severe 
malaria from 2017 to 2020 in the pediatric unit of the Borgou University 
Teaching Hospital in Parakou (CHUD-Parakou). Patients and Methods: This 
research work is a descriptive and analytical case-control study focused on all 
the children aged 1 month and more, hospitalized in the pediatric unit of 
CHUD-Parakou from January 1, 2017, to December 31, 2020. Recruitment cri-
teria were the following: be admitted to hospital during the period specified 
above; have a usable medical record containing the diagnosis and type of dis-
charge, and the findings of thick smear examination and/or of a rapid diagnos-
tic test. Sampling was complete and takes into account all the medical records 
of children meeting the inclusion criteria. Epi Info 7.2.2 was the software used 
to perform data processing. Results: The frequencies of severe malaria in the 
unit were estimated at 19.89%, 22.65%, 29.65% and 27.51% respectively in 2017, 
2018, 2019 and 2020. Lethality rates varied from 7.76% to 8.68 from 2017 through 
2020. The death risk associated with severe malaria was 3.08 times higher in 
children suffering from severe acute undernutrition. Conclusion: Despite all 
the efforts made by the health authorities and the technical and financial part-
ners, the frequency and lethality of severe malaria are increasing in the pedia-
tric unit of the B/A Regional University Teaching Hospital (CHUD-B/A). It is 
therefore worth investigating the determinants of this situation. 
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1. Introduction 

Malaria is the leading cause of morbidity and mortality among children in 
Sub-Saharan Africa in the post-neonatal period. The last WHO report indicates 
decreased performances in the domain of the fight against the malarial scourge 
since 2017 [1]. The purpose of this research work was to investigate the progres-
sion of frequency and lethality due to children’s severe malaria in the pediatric 
unit of CHUD-Parakou from 2017 to 2020. 

2. Patients and Methods 

This research work is a descriptive and analytical case-control study centered on 
all the children aged 1 month and above, hospitalized in the said pediatric unit 
from January 1, 2017, to December 31, 2020. Recruitment criteria were the fol-
lowing: be hospitalized during the period specified above, have a usable medical 
record containing the diagnosis and type of discharge, and the findings of thick 
smear examination and/or of a rapid diagnostic test (RDT). Child death was the 
dependent variable, and the independent variables were sociodemographic, clin-
ical and epidemiological. Severe malaria was diagnosed according to the WHO 
criteria [2] i.e. have a positive thick blood smear or RDT to Plasmodium falci-
parum with at least one sign of danger or severity. The forms of severe malaria 
were adopted according to the following definitions: 

2.1. Anemic Form of Severe Malaria 

• Any case of malaria with thick blood smear or RDT positive to Plasmodium 
falciparum and hemoglobin rate below 5 g/dL or hemoglobin rate oscillating 
between 5 and 7 which required blood transfusion on medical prescription 
when faced with signs of anemic decompensation. 

• Neurological form of severe malaria: any case of malaria with thick smear or 
RDT positive to Plasmodium falciparum and characterized by a neurological 
sign other than a coma of more than 30 minutes. 

• Anemic and neurological form of severe malaria: any case of malaria with 
thick smear or RDT positive to Plasmodium falciparum with signs of an 
anemic form of severe malaria and signs of neurological form. 

• Cerebral malaria: any case of malaria with coma extended by 30 minutes or 
more on appropriate treatment. 

The nutritional status has been assessed by searching for the nutritional edema, 
by determining the weight-for-height score, and by measuring the mid-upper arm 
circumference (MUAC) in children aged 6 to 59 months following the WHO 
recommendations [3]. Sampling was complete, thus taking into account all the 
health records of children meeting the inclusion criteria. Epi-Info 7.2 software 
enabled the entry and analysis of data. The parameters of central tendency of the 
quantitative variables were described through the computation of mean values 
and their standard deviation. As regards qualitative variables, ratios were deter-
mined. Chi2 test served to compare proportions and the difference was consi-
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dered as significant for a p-value below 0.05. 

2.2. Ethical and Professional Considerations 

The authors have adhered to data anonymity and confidentiality. The head of 
the unit issued authorizations for conducting this study. 

3. Results 

All in all, 11568 children were hospitalized from January 1, 2017, to December 
31, 2020. Among those children, 8296 were admitted to the hospital for severe 
malaria i.e. an overall frequency of 71.71%. Among the children suffering from 
severe malaria, 3831 were female subjects (46.18%) and 4465 male subjects 
(53.82%) i.e. a sex ratio of 1.16. The mean age for children was 34.68 ± 32.40 
months, with extremes of 1 month and 216 months (18 years). Out of the 7394 
cases of severe malaria with documented nutritional status, 5420 (73.30%) had a 
good nutritional status and 1974 (26.70%) suffered from acute malnutrition, in-
cluding 1266 (64.13%) suffering from moderate acute malnutrition and 708 
(35.87%) from severe acute malnutrition. Table 1 shows the distribution of 
children according to age. 

3.1. Forms of Severe Malaria 

The anemic form of severe malaria involved 71.43% of cases of severe malaria if 
the mixed forms are taken into account i.e. anemic and neurological form of se-
vere malaria (see Table 2) 

 
Table 1. Distribution of children hospitalized in the CHUD-B/A pediatric unit from Jan-
uary 2017 to December 2020, according to age group in months. 

 
Population size % 

1 - 5 697 06.03 

6 - 59 8502 73.50 

≥60 2369 20.48 

Total 11,568 100.00 

 
Table 2. Distribution of children hospitalized in the CHUD-B/A pediatric unit from Jan-
uary 2017 to December 2020 according to the forms of severe malaria. 

 
Number of subjects % 

Anemic form of severe malaria 3753 45.24 

Neurological form of severe malaria 993 11.97 

Anemic and neurological form of severe malaria 2173 26.19 

Cerebral malaria 208 2.51 

Other forms of severe malaria 1169 14.09 

Total 8296 100.00 
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3.2. Overall Lethality 

Among those children, 695 died, i.e. a lethality rate of 08.38%. Figure 1 and 
Figure 2 show how distributed the frequency of severe malaria cases and lethal-
ity were distributed respectively according to age groups and years. 

3.3. Lethality and Nutritional Status 

Considering the overall acute malnutrition, out of the 1974 severe malaria cases 
affected by acute malnutrition, there were 193 deaths (09.78%) versus 412 deaths 
for 7394 children with good nutritional status (05.57%); p = 0.0001; OR = 1.83; 
CI = [1.53 - 2.19]. 

Table 3 shows the relationship between nutritional status and death in child-
ren hospitalized for severe malaria. 

4. Discussion 

This case-control study had some shortfalls in terms of missing data, particularly  
 

 
Figure 1. Distribution of cases of severe malaria and lethality by age group in the 
CHUD-B/A pediatric unit from January 1, 2017, to December 31, 2020. 

 

 
Figure 2. Progression of frequency and lethality of severe malaria in children aged 1 
month and more hospitalized in the CHUD-B/A pediatric unit from January 1, 2017, to 
December 31, 2020. 
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Table 3. Relationship between nutritional status and death of children hospitalized for 
severe malaria in the CHUD-B/A Pediatric Unit from January 1, 2017, to December 31, 
2020. 

 Death 

  Yes No  

 Total n % n % OR CI95% p 

Nutritional status        0.0001 

Good status 7394 412 05.57 6982 94.43 1  

Moderate acute 
malnutrition 

1266 84 06.63 1182 93.37 1.20 [1.02 - 1.53] 

Severe acute 
malnutrition 

708 109 15.39 599 84.61 3.08 [2.46 - 3.86] 

 
concerning the outcome of nutritional status. However, it enabled us to give an 
account of the current progression of severe malaria cases in the pediatric ward 
in terms of frequency and lethality, especially in the case of co-morbidity with 
undernutrition. 

4.1. On the Progression of Frequency 

The study has pointed out that the frequency of severe malaria cases has in-
creased over the years. This may reflect the general situation in the community 
where environmental degradation and its consequent outbreak of mosquitoes, 
and parents’ economic precarity resulting in children’s poor feeding and poor 
protection, could lead to an upsurge of cases of severe malaria. And as so well il-
lustrated in Figure 1, children aged 6 to 60 months were the most concerned. 
This may be due, on the one hand, to protection by maternal antibodies before 6 
months of age, against the risk of developing malaria, and on the other hand to 
the acquisition of relative immunity in children over 5 years. In all cases, there is 
a lot of indication that the use of mosquito nets and other means currently 
available in households to protect children against mosquito bites is not suffi-
cient. Old and recent similar data on frequencies have been reported by several 
authors’ in Sub-Saharan Africa. For instance, Moyen et al. in Congo in 1993, 
Camara et al. in 2003 in Senegal, Tchokoteu et al. in Cameroon in 2005, Camara 
et al. in 2011 in Senegal, Ezeonwu et al. in Nigeria in 2014, Okoko et al. in Congo 
in 2016, Djadou et al. in Togo in 2017 and Mutombo et al. in Democratic Re-
public of Congo (DRC) in 2018 have reported respectively 37%, 16%, 6.4%, 
30.3%, 8.02%, 21.05% and 14.6% [4]-[11]. 

4.2. On the Progression of Lethality 

According to the findings of this study, the trend in lethality due to malaria 
among children is the same as the one of frequency. This situation may be due to 
the lack of equipment and inputs necessary for the management of cases of the 
disease most commonly suffered by the populations. Even though malaria is the 
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disease most known by the specialists, the latter may be facing a shortage of the 
most basic essential drugs to solve the emergency cases generated by this 
scourge. In addition, the problem of shortage of labile blood products is recur-
ring despite the goodwill of authorities at various levels knowing that, the first 
form of severe malaria is the anemic one with up to 50.48% (927) cases of anem-
ic severe malaria out of 1838 cases of severe malaria in all, according to Adédé-
my et al. in Parakou (Benin) [12]. When considering the age structure of dead 
children it is noted in Figure 1 that lethality is higher in infants under six 
months of age and in children above 5 years compared to those aged 6 to 60 
months. Regarding infants under 6 months, lethality may result from the imma-
turity of their defense system but concerning children above five years who in 
theory have acquired a relative immunity, this result is difficult to explain, thus 
opening an avenue for research on the factors associated with the death of grown 
children suffering from severe malaria. The lethality rates reported by African 
authors were the following: 0.6% by Moyen et al. in Brazzaville in 1993 [4], 6.5% 
by Okoko et al. in 2016 in Brazzaville [9], 4.25% by Agbeko et al. in Sokodé 
(Togo) in 2017 [13], 14.5% in Senegal in 2003 [5], 11.1% by Camara et al. in Se-
negal in 2011 [7] and 28.32% by Mutombo in 2018 in DRC [11]. 

4.3. Lethality and Nutritional Status 

The results show that one out of four children suffering from severe malaria had 
acute malnutrition. The meaning of that association is difficult to discern know-
ing that, according to the conceptual framework of the causes of malnutrition 
developed by UNICEF, infections, including chronic parasitic infections, are all 
part of the immediate causes of acute malnutrition [14]. In the same way, the 
Plasmodium falciparum would find breeding grounds in an undernourished 
body. It is therefore a very morbid association. This is all the more true as the 
relationship between nutritional status and lethality is expressly shown in this 
research work with a death risk 3.08 times higher in the case of association of 
severe malaria and severe acute malnutrition. In two publications in 1993 and 
2001, authors had reported that more than half of children under 5 years would 
have not died if they had not been malnourished [15] [16]. As a result, the fight 
against malaria also consists in improving children’s nutritional status. 

5. Conclusion 

Despite all the efforts undertaken by the health authorities and the technical and 
financial partners, the frequency and lethality of severe malaria are on the rise in 
the CHUD-B/A pediatric unit. It is necessary to reinforce means and resources 
for case management on the one hand and to investigate the determinants of 
that situation on the other hand. 
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