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Résumé
Contexte et objectif : Le paludisme anémique grave
est une cause majeure de morbidité et de mortalité
infantiles dans les régions endémiques. Nous avons
décrit les caractéristiques cliniques, la prise en
charge et les facteurs pronostiques chez les enfants
hospitalisés pour paludisme anémique grave au Niger.
Me¢éthodologie

prospective aupres de 249 enfants admis a 1’hopital

Nous avons mené une ¢étude
de Matameye entre le 25 aolt et le 30 novembre 2025.
Les données cliniques, biologiques et thérapeutiques
ont été recueillies et les résultats analysés.

Résultats : L’age moyen étaitde 4,1 ans et les deux tiers
des enfants avaient moins de 5 ans. Vomissements,
convulsions et dyspnée étaient fréquents. Tous
les patients présentaient une anémie sévere avec
thrombocytopénie et hémoglobinurie fréquentes. Le
traitement par artésunate était systématique et 98,8 %
des enfants ont recu une transfusion. La mortalité
était de 5,2 %. L’analyse univariée a mis en évidence
un lien entre les convulsions, la dyspnée, le coma,

I’oxygénothérapie, le traitement anticonvulsivant et
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I’administration d’adrénaline et la mortalité. L’analyse
multivariée a identifié la dyspnée, les convulsions,
les anticonvulsivants et 1’adrénaline comme facteurs
prédictifs d’une évolution favorable.

Conclusion : La détection précoce des signes graves
et une prise en charge rapide sont essentielles pour
améliorer la survie.

Mots-clés : Paludisme, anémie, mortalité.

Abstract

Background and Objective: Severe anemic malaria is
a major cause of childhood morbidity and mortality
in endemic regions. We described clinical features,
management, and outcome predictors among children
hospitalized with severe anemic malaria.
Methodology: We conducted a prospective study of
249 children admitted to Matameye Hospital from
August 25 to November 30, 2025. Clinical, laboratory,
and treatment data were collected, and outcomes were
analyzed.

Results: The mean age was 4.1 years, and two-

thirds were under 5 years. Vomiting, convulsions,
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and dyspnea were common. All patients presented
with severe anemia, accompanied by frequent
thrombocytopenia and hemoglobinuria. Artesunate
and 98.8%

transfusion. Mortality was 5.2%. Univariate analysis

therapy was universal, received

linked convulsions, dyspnea, coma, oxygen therapy,

anticonvulsant treatment and adrenaline with
mortality; multivariate analysis identified dyspnea,
convulsions, anticonvulsant, and adrenaline as
predictors of favorable outcomes.

Conclusion: Early detection of severe signs and rapid
supportive care are critical to improve survival.

Keywords: Malaria, anemia, mortality.

Introduction

Plasmodium falciparum malaria is one of the leading
causes of morbidity and mortality in sub-Saharan
Africa, particularly among children under 15 years of
age [1,2]. According to the World Health Organization
(WHO), the number of malaria cases in African
Union Member States is estimated at 251 million
(accounting for 95% of cases reported globally), with
an estimated mortality of 579,414 deaths (representing
97% of global malaria deaths) in 2023[3]. Among
its severe manifestations, severe anemia represents
a major clinical entity, accounting for a substantial
number of pediatric hospitalizations [2,4]. Malaria is
the leading cause of morbidity and infant mortality in
Niger. Transmission is seasonal, with a peak during
the rainy season. The severe anemic form contributes
substantially to pediatric in-hospital death, largely
due to limited access to specialized care and blood
transfusion services [5].

According to the World Health Organization (WHO),
anemiais considered a criterion of severe malaria when
the hemoglobin level is < 5 g/dL and the hematocrit
level is < 15% in children [6]. In well-nourished
children, severe anemia results from a complex set
of mechanisms, including acute hemolysis of both
parasitized and non-parasitized erythrocytes, splenic

sequestration, inflammation-induced bone marrow
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suppression, and dyserythropoiesis [4,7,8]. These
alterations lead to a rapid decline in hemoglobin
levels, compromising tissue oxygenation and placing
the child at high risk of multiorgan failure [9,10].

Clinical manifestations are dominated by marked
pallor, severe asthenia, tachycardia, tachypnea,
and occasionally signs of shock, constituting life-
threatening emergencies that require prompt care
[7,9,11]. Paraclinical investigations typically reveal
very low hemoglobin levels, variable parasitemia,
evidence of marked hemolysis, and systemic
inflammatory involvement [4]. The diagnosis is based
on the presence of profound anemia (hemoglobin<5
g/dL)

parasitemia. [6,12].

and confirmed Plasmodium falciparum
Therapeutically, injectable artesunate is currently
recommended as the first-line treatment for severe
malaria, combined with blood transfusion when
anemia is life-threatening [13,14].

The prognosis for children with severe malarial anemia
remains concerning, with considerable in-hospital
mortality and a significant risk of post-discharge
complications, such as recurrent anemia, malaria
reinfections, and rehospitalizations [15—17]. Despite
therapeutic advances, this form of malaria remains one
of the leading causes of pediatric hospitalization and
death in endemic areas. In this context, understanding
the epidemiological, clinical, paraclinical, therapeutic,
and prognostic characteristics of severe malarial
anemia is essential to improve patient management
and guide public health interventions.

The present study aims to provide a detailed
description of the epidemiological profiles, clinical
manifestations, paraclinical abnormalities, therapeutic
approaches, and prognostic outcomes of well-
nourished children under 15 years of age admitted for
severe malarial anemia, with the goal of contributing
to a better understanding of this clinical entity and

improving management strategies.
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Methodology

*  Type of Study, Study Site, and Study Period:

This is a prospective longitudinal study conducted in

the pediatric department of the Matameye Hospital

(Niger). The study was carried out from August 25,

2025, to November 30, 2025. It included patients

hospitalized for severe malarial anemia and followed

them until the outcome of their clinical course.

*  Study Sampling and Determination of Minimum
Sample Size:

The study included well-nourished patients under

15 years of age who were hospitalized in the

aforementioned department, whose guardians

provided informed consent, and who met the World

Health Organization (WHO) case definition for severe

malarial anemia in children.

Subjects with a hemoglobin level > 5 g/dL were not

included, nor were malnourished children with a

hemoglobin level <5 g/dL.

Patients with malaria and a hemoglobin level <5 g/

dL measured by a portable hemoglobinometer, but

who did not undergo a complete blood count, were

excluded from the study.

The minimum sample size was determined using

Cochran’s formula:

Z%p(1-p)
82

n=—
, Where n represents the
minimum sample size, Z is the standard normal
deviate corresponding to a 95% confidence level
(Z=1.96 for 95%), and p is the estimated proportion
of the population (20%)[18] and e the margin of error
set at 5%. Thus, the minimum sample size required

for the study was 246 subjects:

. 1.9(:;20.2(1—0.2)_245 26
0.052 '
Study Variables:
Epidemiological variables: age, sex, place of

residence, morbidity, socioeconomic status, and time

to hospital admission.
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Clinical  variables: temperature, convulsions,
vomiting, level of consciousness, general condition,
mucous membrane appearance, presence of jaundice,
spleen condition, liver condition, respiratory status,
coagulation disorders, and others.

Paraclinical variables: rapid diagnostic test (RDT)/
blood

granulocyte count, platelet count, and hemoglobinuria.

smear, hemoglobin level, hematocrit,
Therapeutic variables: artemisinin-based combination
therapy (ACT), transfusion (whole blood or packed
red blood cells), number of transfusion units, time to
first transfusion, analgesics/antipyretics, antibiotics,
hypertonic glucose, iron and/or folic acid, adrenaline,
anticonvulsants, oxygen therapy, and others.

Disease outcomes: may be favorable (based on
symptoms atadmission) with or withoutcomplications,
or may result in death, as well as duration of hospital

stay.

Data analysis:

Data analysis was performed using SPSS version
29. Quantitative variables were expressed as
mean+tstandard deviation, while qualitative variables
were presented as percentages. Associations between
qualitative variables were assessed using the Chi-
square test or Fisher’s exact test (when expected
counts were<5in a cell). Binary logistic regression
was used for multivariate analysis of dichotomous
variables. The significance level (a) for the study was
set at 5%.

Ethical Approval and Considerations

The first principle of the Nuremberg Code was
adhered to, with informed consent obtained from the
patients’ guardians. The study was authorized by the
Matameye Hospital Study Committee (No. 039/DS/
MAT/2025).

Results

The study included 249 patients, with a sex ratio of
1.16. The mean age of the subjects was 4.12+3.03

years (ranging from 2 months to 14 years), and
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66.7% of the subjects were under 5 years of age
(Table 1). The majority of subjects were of rural
origin (89.2%). Regarding comorbidities, 11.6% of
patients were known to have sickle cell disease, and
no comorbidities were observed in 87.1% of subjects.
Socioeconomic status was low in 65.5% of cases. The
mean time to hospital admission was 4.99+5.74 days
[1-55 days], additionally, 51% of the patients had a
time to hospital admission of between 3 and 4 days.
Clinically (table 1), the most frequent symptoms were
vomiting in 61% of cases, convulsions in 27.7% of
cases, and dyspnea in 25.7% of the subjects.

General examination revealed fever in 48.2% of
cases, with a mean temperature of 37.9+1.06 °C
[35.6-41°C], and a deteriorated general condition in
92% of cases.

Regarding the assessment of consciousness, the
mean Glasgow Coma Scale score was 13.74+2.78 [3-
15], and 10.4% of patients had a Glasgow score < 8
(Coma).

On physical examination, all patients exhibited
conjunctival pallor, Jaundice was observed in 47.8%
of subjects and 33.3% had coagulation delays. A
tender splenomegaly was observed in 17.3% of
patients, while 2.8% had hepatomegaly.

On complete blood count, the mean hemoglobin
level was 3.72+0.79 g/dL [1.2-4.9], and the mean
hematocrit was 10.97+2.79% [3.4-18.9]. The mean
granulocyte count was 9,107+7,936/uL [300-66,000],
with 64.3% of subjects exhibiting granulocytosis.
The mean platelet count was 141,299+112,054/uL
[2,000-695,000], and 58.2% of the study subjects
presented with thrombocytopenia. Hemoglobinuria
was observed in 65.5% of the study patients (table 3).
Treatment was primarily based on antimalarial drugs,
and all patients received artemisinin derivatives.
Blood and blood product supplementation was
provided to 98.8% of subjects; among these, 96.3%
received whole blood, while the remainder received
packed red blood cells. The mean number of
transfusions during hospitalization was 1.3+0.5 [1-
3], and the median time to the first transfusion was
4.25+4.37 hours [0.48-42.5]. This primary treatment
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for anemic malaria was associated, according to the
clinical presentation, with antibiotic therapy (94.4%),
10% dextrose boluses (78.7%), administration of
anti-anemic agents (iron and/or folic acid) in 76% of
subjects, maintenance fluids with 5% dextrose—Ringer
lactate solution (38.2%), oxygen therapy (16.1%),
vitamin supplementation (3.6%), administration of
anticonvulsants (3.2%), and adrenaline (3.6%) for
cardiocirculatory resuscitation.

Regarding outcomes, the overall mortality was
5.2% (Figure 1), with a predominance of male
patients and subjects of low socioeconomic status,
who accounted for 69.2% and 92.3% of deaths,
respectively. Regarding mortality, 61.53% of deaths
occurred within the first 24 hours. Hemiparesis and
gait disturbances were reported as complications in
similar proportions (0.4% each). The mean duration
of hospitalization in the study was 3.12+1.08 days,
with a range from 3.36 hours to 15 days. The mean
time to death in deceased patients was 0.73+0.65 days
Univariate analysis (table 3) of epidemiological data
did not reveal any statistically significant association
between these factors and patient clinical outcomes
(p>0.05). However, several clinical parameters were
identified as independent predictors of mortality:
convulsions [OR=4.59,95% CI: 1.44-14.56;p=0.005],
dyspnea [OR=11.23, 95% CI: 2.98-42.28; p<0.001],
and coma [OR=4.32, 95% CI: 1.23-15.19; p=0.014].
In contrast, jaundice and splenomegaly did not have a
statistically significant impact on outcomes (p>0.05),
nor did any of the paraclinical examinations (p>0.05).
Regarding therapeutic interventions, oxygen therapy
was statistically associated with mortality [OR=14.87,
95% CI: 4.31-51.25; p<0.001], as was adrenaline
administration [OR=376, 95% CI: 39.24-3602.18;
p<0.001] and anticonvulsant treatment [OR=13.86,
95% CI: 2.89-66.29; p<0.001] while antibiotic therapy
was associated with improved outcomes [OR=0.16,
95% CI: 0.039-0.67; p=0.005]. Transfusion delay
of more than 2 hours was not statistically associated
with outcomes.

Multivariate logistic regression analysis identified

several variables independently associated with
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clinical outcomes. Among clinical factors, dyspnea [aOR=0.089; 95% CI: 0.017-0.372; p=0.001] and
convulsions [aOR=0.194; 95% CI: 0.043-0.875; p=0.033] were significantly associated with a favorable
outcome. Similarly, the use of anticonvulsants [aOR=0.024; 95% CI: 0.001-0.421; p=0.011] and adrenaline
[aOR=0.002; 95% CI: <0.001-0.033; p<0.001] were associated with improved outcomes.

Table I: Distribution of patients according to epidemiological variables

Epidemiological variables Frequence Percentage
Age (years)

0-5 166 66.7
5-15 83 333
Sexe

Male 134 53.8
Female 115 46.2
Origin

Urban 27 10.8
Rural 222 89.2
Morbidity

Sickle cell disease 29 11.6
Meningitis 1 0.4
Poliomyelitis 1 0.4
Trisomy 1 0.4
None 217 87.2
Socioeconomic status

High 8 3.2
Medium 78 31.3
Low 163 65.5
Delay to admission (days)

<3 48 19.3
3-4 127 51
=5 74 29.7

Table II: Distribution of patients according to clinical manifestations

Clinical manifestations Frequence Percentage
Conjunctival pallor 249 100
Deteriorated general condition 229 92
Vomiting 152 61
Fever 120 48.2
Jaundice 119 47.8
Convulsions 69 27.7
Dyspnea 64 25.7
Splenomegaly 43 17.3
Coma 26 10.4
Hepatomegaly 7 2.8

Jaccr Africa 2026, Vol 10, Num 2 www.jaccrafrica.com


https://doi.org/10.70065/26102.jaccrAfri.002L012904

AN Garba Baoua et al. Jaccr Africa 2026, 10(2): 5-14  https://doi.org/10.70065/26102.jaccrAfri.002L.012904

Table III: Distribution of patients according to biological variables

Biological variables Frequence Percentage
Granulocyte

High 160 64.3

Medium 86 34.5

Low 3 1.2

Platelet

High 6 24

Medium 98 39.4

Low 145 58.2
Hemoglobinuria

Yes 163 65.5

No 86 34.5
Table IV: Distribution of patients according to univariate analysis

Variables Alive Deceased OR CI95% p
Coma 22 4 4.32 1.23-15.19 0.014
Dyspnea 54 10 11.23 2.98-42.28 <0.001
Convulsions 61 8 4.59 1.44-14.56 0.005
Anticonvulsant treatment 5 3 13.8 2.89-66.29 <0.001
Oxygen therapy 31 9 14.87 4.31-51.25 <0.001
Adrenaline 1 8 376 39.27-3602.18 <0.001
Antibiotic therapy 225 10 0.16 0.039-0.67 0.005
Table V: Distribution of patients according to multivariate analysis

Variables aOR CI95% p
Dyspnea 0.089 0.017-0.372 0.001
Convulsions 0.194 0.043-0.875 0.033
Anticonvulsants 0.024 0.001-0.421 0.011
Oxygen therapy 0.067 0.02-0.23 <0.001

Adrenaline 0.002 <0.001-0.033 <0.001

Jaccr Africa 2026, Vol 10, Num 2

www.jaccrafrica.com


https://doi.org/10.70065/26102.jaccrAfri.002L012904

AN Garba Baoua et al. Jaccr Africa 2026, 10(2): 5-14

94.8%(236)

https://doi.org/10.70065/26102.jaccrAfri.0021.012904

5.2%(13)

m Favorable

m Death

Figure 1: Distribution of Patients According to the evolution

Discussion

Conducted in a setting with a high burden of anemia
among children hospitalized for malaria at the
Matameye Health District Hospital, this study aimed
to describe the epidemiological, clinical, laboratory,
therapeutic, and outcome characteristics of managed
cases.

In this study, males predominated, consistent with what
is mostly reported in the literature[8,11,12,16,19,20].
In contrast, Fofana H. observed a female predominance
[6]. The higher proportion of males in several studies
may be attributed to behavioral factors, such as
boys spending more time outdoors during evening
and nighttime activities, which could increase their
exposure to mosquito bites.

The majority of affected children were from low
socioeconomic backgrounds, reflecting the increased
vulnerability associated with limited access to
preventive measures and healthcare services. Most
patients were aged between 0 and 5 years, which
aligns with previous reports indicating that young
children are particularly susceptible to severe malaria
and anemia [16,18-20].

Clinically, 61% ofthe patients presented with vomiting,
compared with 40.2% in the study by Olupot-Olupot
[21]. Only 48.2% of our patients presented with

Jaccr Africa 2026, Vol 10, Num 2

fever at admission, compared with 98% in the study
by Olupot-Olupot [21], This markedly lower rate
in our cohort may be related to the high frequency
of vomiting, which promotes intravascular volume
depletion and, consequently, a reduction in body
temperature. Convulsions were observed in 27.7% of
our patients; the proportion was lower in the study by
Olupot-Olupot (22.2%) [21] but higher in the study
by Mbono R, which reported 40.5% [11].

For treatment, all patients were managed with
artemisinin derivatives in accordance with WHO
guidelines [14].

The median time to first transfusion was 4.25 hours,
compared with 1.08 hour in Salam Sawadogo study’s
[22] and 7.8 hours in the study by Catherine R. Shari
[23].

The overall recorded mortality rate (5.2%) similarly
with the death rate in Salam Sawadogo cohort (5.7%)
[22]. It is slightly lower than some data from Nigeria
(6.5%) [20] and of Kenya (7.5-8.8%) [24]. But in
another study in Nigeria, the mortality rate was
much higher (13.2%) [25]. In our cohort, 61.53% of
deaths occurred within the first 24 hours, it is more
than the 53% in the cohort reported by Obonyo [24].
In case—control studies reported in the literature,
blood transfusion has been associated with a better

prognosis [24].
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From a prognostic standpoint, coma predicted
mortality in our univariate analysis, consistent with
findings reported by Mbono [11], Lendongo Wombo
[19] et Olupot-Olupot [21]. Dyspnea was associated
with mortality in univariate analysis but appeared
protective in the multivariate model, a pattern also
observed for oxygen therapy. This discrepancy may
be explained by the fact that oxygen therapy is the
primary intervention for respiratory distress; after
adjustment, both variables favored a better outcome,
likely reflecting the intensive monitoring provided to
patients with dyspnea. Convulsions predicted mortality
in univariate analysis, as reported in the literature
[19,21] but were associated with favorable outcomes
in the multivariate model when anticonvulsants
were administered, suggesting effective convulsion
management in our department. Adrenaline, used for
cardiocirculatory resuscitation, similarly predicted
mortality in univariate analysis but was linked to
improved outcomes after adjustment, supporting the

effectiveness of adrenaline use within the service.

Strengths and limitations of the study

These are mainly related to the lack of funding,
which precluded post-discharge follow-up of patients
and limited the study to a single-center design.
Nevertheless, the Matameye health district has one of
the highest population densities in the country (270
inhabitants/’km?), with individuals under 15 years
of age representing a substantial proportion of the
population (48.36%).

Conclusion

This study shows that severe anemic malaria remains
a major cause of morbidity and death among children
in Niger, particularly those under 5 years of age.
Profound anemia, hemoglobinuria, and neurological
or respiratory signs were frequent at admission.
Convulsions, dyspnea, and coma were the strongest
predictors of mortality in wunivariate analysis.
In contrast, hepatosplenic findings and routine

laboratory parameters showed limited prognostic
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value. Early clinical recognition of high-risk features
and rapid access to transfusion and supportive care
are critical to improving outcomes. Strengthening
referral pathways and emergency pediatric capacity
may reduce mortality in settings with intense malaria

transmission.
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