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Abstract

Introduction: Severe anemia is an important cause of death in children. An
epidemiological and clinical analysis would allow estimating the related mor-
bidity and mortality in order to fight effectively against the causes. The aim of
this study was to determine the frequency, profile, and outcomes of severe
anemia in children under 5 years of age at the general referral hospital in
Dungu. Method: This retrospective, the descriptive study focuses on severe
anemia in children aged 0 - 59 months from January to December 2021 at
Dungu General Hospital. All admissions from January to December 2017and
total deaths, which met the criteria listed as signs of severe anemia, age range
0 - 59 months, causes of severe anemia, and management. Results: The fre-
quency of severe anemia at Dungu General Hospital was 11.1%. The greatest
number of cases is observed in the month of May with 50 cases. Male children
predominate with 58.4%, the vast majority of children live in the same area as
the hospital, ie. 75.7%; many children are between 26 and 38 months old
(31.1%) and 39 to 59 months old (34.6%). Malaria was the most recurrent eti-
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ology of severe anemia, 49.6%. The duration of hospitalization varied between
one and six days and almost all of them had received management consisting
of blood transfusion, antibiotic therapy and deworming, antimalarial drugs,
and supportive treatment (antipyretics, analgesics, martial therapy, nutrition-
al treatment, nursing, etc.). With the treatment, 72.7% were cured, while 27.3%
died. Conclusion: The implementation of “Integrated Management of Child-
hood Illnesses” at the community level and awareness-raising activities on the
use of health services from the first sign of the disease constitutes one of the
solutions to this problem.
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1. Introduction

Anemia is a medical condition in which the number of red blood cells (i.e. oxy-
gen-carrying capacity) is insufficient to meet the body’s physiological needs.
These needs vary depending on a person’s age, sex, altitude, smoking habits, and
stage of pregnancy. Iron deficiency is thought to be the most common cause of
anemia worldwide [1]. However, other nutritional deficiencies (folic acid, vita-
min B12, and vitamin A), acute or chronic inflammation, parasitosis, and here-
ditary or acquired disorders affecting hemoglobin synthesis, red blood cell pro-
duction, or red blood cell survival can also cause anemia. Iron deficiency cannot
be diagnosed on the basis of hemoglobin levels alone. However, it should be
done even though not all anemias are caused by iron deficiency [2] [3] [4].

Anemia is the most common public health problem in the world, affecting all
ages. Two billion people worldwide are affected and developing countries pay
the highest-burden with prevalences of around 60% in pregnant women, 50% in
children under 4 years of age, and 45% in school children [5].

The form of iron deficiency anemia is the most frequent type of anemia in
children, that the female sex is the most affected, the preschool age is the most
vulnerable period, and that the low socioeconomic level strongly influences the
hemoglobin levels, as well as some dietary habits of children. Curative and espe-
cially preventive therapeutic management is strongly needed to identify the conse-
quences of this scourge [6] [7].

Hemoglobin levels vary with age, gender, and environment. Many factors can
contribute to its decrease (genetic diseases, infections, nutritional deficiency) [8].
According to several studies, malaria is one of the main causes in hyperendemic

areas [9]. Severe anemia is one of the 15 criteria for malaria severity formulated
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by the WHO [10]. With or without fever, children with moderate to severe ane-
mia are mostly recruited from those with high parasitaemia, compared to child-
ren without malaria [11]. In Tanzania, the decline in malaria cases paralleled the
decline in the rate of severe anemia [7] [12]. It accounted for 17% of hospital
admissions in patients treated for malaria [13]. Malnutrition (protein-energy
and vitamin) contributes to the development of anemia. The existence of in-
flammatory status, of infectious or parasitic origin, modifies certain criteria for
the evaluation of iron deficiency, the diagnosis of which then becomes delicate.
The prevalence and distribution of malaria, and intestinal and respiratory infec-
tions suggest that a large proportion of the observed anemias are iron deficient.
This justifies the extensive iron fortification programs implemented in almost
the entire study area. Although their effectiveness has not yet been formally eva-
luated, an improvement seems to be emerging. However, it remains moderate and
further actions are needed [14]. Furthermore, anemia impairs children’s learning
capacity and consequently their subsequent social and economic integration, as
well as their growth and immune defenses [15].

Globally, data indicate that 43% of children under the age of five were anemic
in 2011 [16]. Recent demographic health surveys and a complementary litera-
ture search on the existing situation in children aged 6 months to 5 years in
11 French-speaking African countries show that the prevalence of anemia (he-
moglobin [Hb] < 11 g/L) in children is 72.4% (60.2% - 87.8%); it is slightly high-
er in young children, especially for severe forms, than in children older than 3
years. Less than half of children regularly consume iron-rich foods and only 12.6%
receive iron supplements [14].

In general, there is great variability in the reported prevalence of anemia
across the African continent. Sub-Saharan Africa remains the most affected re-
gion with a prevalence of up to 62.3% [17]. In developing countries, the main
cause of anemia in infants is inadequate diet (quantitatively and qualitatively).
Among these etiologies, it has been estimated that 75% of anemias are attributa-
ble to iron deficiency. According to the Mali Demographic and Health Survey
(EDSM-VI-2018), 82% of children under the age of 5 in Mali were anemic. The
diagnosis of anemia is often guided by a good clinical examination; however, the
diagnosis of certainty remains biological through the measurement of hemoglo-
bin levels. Once the diagnosis has been made, it is essential to look for the cause(s) in
order to establish appropriate and effective management. The etiological diagnosis
is based on blood count data [18]. In Morocco, the prevalence is really alarming.
One study shows that anemic children represent 44.04% [6].

In the Democratic Republic of the Congo (DRC), a survey conducted in 2007
by EDS-RDC (Demographic and Health Survey) showed that 71% of children
aged 6 - 59 months had anemia [19]. In Lubumbashi (DRC), Ngwej et al re-
ported a prevalence of 75% in 2007 [20]. The situation is aggravated by the con-
text of HIV infection [21] [22] [23]. Indeed, HIV contributes to 45% of deaths of

children with severe anemia [22]. Severe anemia is the consequence of a failure
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to properly manage simple cases of malaria. The risk of developing the signs of
severity as defined by the WHO for untreated malaria varies from 30 to 80%
[24]. The pathophysiological mechanism is erythrocyte destruction or dyseryt-
hropoiesis associated with certain etiological factors [25] [26]. A policy in favor
of iron supplementation and malaria control would reduce the incidence of se-
vere anemia and probably deaths. To this must be added the improvement of
access to quality care in general [27].

In the province of Haut-Uélé in 2009, the prevalence was 43% of children with
severe anemia, due to lack of iron supplementation coverage and lack of correct
use of insecticide-treated bed nets by parents, as well as lack of access to quality
care in general [28]. Thus, we considered it useful to conduct a retrospective and
descriptive study at the general referral hospital of Dungu during the period
from January 1 to December 31, 2017, in order for it to shed light on the evolu-
tion of this anemia, its management, and its outcomes in children hospitalized
and treated in the pediatric emergency department.

The aim of this study was to determine the frequency, profile, and outcomes
of severe anemia in children under 5 years of age at the Dungu General Referral

Hospital.

2. Material and Method

2.1. Description of the Study Environment, Target Population, and
Sample size

This study was conducted in the pediatric and emergency departments of the
Dungu General Referral Hospital in Haut-Uélé Province, the Democratic Re-
public of the Congo.

The study population consisted of 2343 children under 5 years of age admitted
to the pediatric and emergency departments during our study period. The sam-
ple consisted of 260 children with severe anemia.

We considered as eligibility or inclusion criteria any child with the complete
file with the retained parameters, namely: the age range of 0 to 59 months suf-
fering from severe anemia with hemoglobin level < 11 g/dl. We also took any
case in which clinical signs of intolerance were observed, notably, respiratory
distress and/or tachycardia.

Classification of anemia: Anemia has been defined according to WHO criteria
by a hemoglobin level below 11 g/dl. It is considered severe at a hemoglobin lev-
el below 7.0 g/dl. It is moderate if the hemoglobin level is between 7.0 g/dl and
9.9 g/dl. And anemia is considered mild if this level is between 10 g/dl and 11
g/dl [29].

2.2. Technical Method and Data Collection Instrument

This study was retrospective, cross-sectional and descriptive. The literature re-
view technique was used to collect data from the records of hospitalized child-

ren. The observation grid or a checklist was used as a data collection tool based
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on the following parameters: age, sex, origin, clinic, ethnology, duration of hos-
pitalization, management, complications and vital status of the child at discharge.
Data were collected for all cases from January to December 2021.

In the framework of scientific ethics, we resorted to the principle of data con-

fidentiality and identity anonymity of patients retained in this study.

2.3. Data Processing and Analysis

We had carried out the first check during the data collection, to reassure us that
the data is complete, precise and correctly recorded. The second control, we did
it before the treatment and the analysis of the data, that to check the coherence
of the data. Data encoding was done using Excel 2010 software and data anal-

ysis using Statistical package for the Social Sciences (SPSS version 20) Software.

3. Results

In Figure 1, we find that out of a total of 2343 cases of anemia recorded during
the period from January to December 2021; only 260 are cases of severe anemia,
or 11.1%. The analysis of Figure 2, shows us that the cases of hospitalization of
anemia at the Dungudu Hospital evolved on an axis of variation going from 191
to 213 cases between January and June, with slight variations; then the curve
went down towards 165 to 167 for the July to October period; in November,
there was an increase of 280 cases to fall to 14 cases only in December.

Figure 3 reveals to us that contrary to the evolution of all cases of anemia in
general, the severe ones evolved slowly with a frequency of 20 to 25 cases between
January and April, and a peak is observed in May with 50 cases, then down from
June to November with small variations than a fall in December with only 5 cases.

In Table 1, tells us that male children predominate with 58.4%, the vast ma-
jority of children live in the same area as the hospital, Ze. 75.7%; there are many
children whose age varies between 26 and 38 months (31.1%) and 39 to 59
months (34.6%). Malaria was the most recurrent etiology of severe anemia, at

49.6%. The duration of hospitalization varied between one and six days and

CASES OF
SEVERE
ANEMIA
11.1%

CASES OF

NON-SEVERE

ANEMIA
89.9%

Figure 1. Rate of severe anemia in children aged 0 - 59 months in 2021.
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almost all had received the care of blood transfusion, antibiotic therapy and de-
worming, antimalarials, and supportive treatment (antipyretic, analgesic, martial
treatment, nutritional treatment, nursing, etc.).

In Figure 4, out of 260 children hospitalized for severe anemia, 189 children
or 72.7% were cured, while 71 cases or 27.3% died.

Table 1. Characteristics (profile) of children hospitalized for severe anemia in 2021.

Severe anemia

Variables n (260) %
Sex
Male 152 58.4
Feminine 108 41.5
Residence
In the same area of the hospital 197 75.7
Out of area (Transferred from other peripheral 63 243
structures)
Age in months
0-12 35 13.4
13-25 54 20.7
26 - 38 81 31.1
39-59 90 34.6
Duration of hospitalization in days
1-2 79 30.3
3-4 83 31.9
5-6 98 37.6
Etiologies
Severe malaria 129 49.6
Severe malnutrition 17 6.5
Phytotherapy poisoning 43 16.5
AIDS 21 8.1
Intestinal verminosis 50 19.2
Supported
Blood transfusion 226/260 86.9
Antibiotic therapy and deworming 219/260 84.2
Antimalarial 239/260 91.9
Support treatment (antipyretic, analgesic, martial 260/260 100

treatment, nutritional treatment, nursing, etc.)
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Figure 2. Evolution of the number of anemic children hospitalized from January to De-
cember.

10 cases of severe anemia

Figure 3. Frequency of cases anemia severe in children in 2021.

Figure 4. Outcomes of children hospitalized with severe anemia.

DOI: 10.4236/0alib.1109291 7 Open Access Library Journal


https://doi.org/10.4236/oalib.1109291

N. K. Kangoyangala et al.

4. Discussion

We find that out of a total of 2343 cases of anemia recorded during the period
January to December 2017; only 260 are cases of severe anemia, or 11.1%. This
remains very close to that found in a study in Lubumbashi one of the cities of the
Democratic Republic of the Congo, where the prevalence of severe anemia (Hg <
7.0 g/dl) was 11.4%. This level of severe anemia was positively associated with
the clinical stage of the disease (p = 0.02) [20]. On the other hand, in other
countries such as Mali, severe anemia (hemoglobin level < 7 g/dl) was estimated
at 17% of cases. It was microcytic, normocytic and hypochromic in 49, 51 and 59%
of cases respectively. Severe malnutrition, acute respiratory infections (ARI), menin-
gitis, malaria and dehydration due to diarrhea were the main diagnoses evoked
at discharge [30]. It was also observed that children who were brought to medi-
cal consultation more than 3 days (between 4 - 6 days) after the onset of the dis-
ease had a significantly lower mean hemoglobin level (87.27%) than those brought
earlier: 2 - 3 days (12.73%) [31].

The cases of anemia hospitalization at Dungudu Hospital ranged from 191 to
213 cases between January and June, with slight variations; then the curve
dropped to 165 to 167 for the period July to October; in November there was an
increase to 280 cases to drop to only 14 cases in December. Particularly for cases
of severe anemia, the curve evolved slowly with a frequency of 20 to 25 cases
between January and April and a peak is noted in May with 50 cases, then down
from June to November with small variations and then a drop in December with
only 5 cases. These cases of anemia evolved according to a seasonal pattern, with
a high frequency peak observed between April and September, followed by a de-
crease to a low level towards the beginning and end of the year. In Mali, they al-
so found that most cases of anemia occurred during the winter period with a
peak in October (50.6%) [32]. This could be explained by the recrudescence of
certain diseases during the rainy period, such as malaria.

Male children predominated with 58.4%, the vast majority of children live in
the same area as the hospital (75.7%); many children are between 26 and 38
months old (31.1%) and 39 to 59 months old (34.6%). Malaria was the most re-
current etiology of severe anemia, at 49.6%. Dungu is located in the northwes-
tern region of the Democratic Republic of the Congo, a forest area of continuous
transmission where malaria is endemic and seasonal.

Furthermore, studies conducted in Cameroon and Mali also confirm that ma-
laria was the most incriminating pathology with 87.9% of patients. And another
study conducted in Cocody shows that the prevalence is 24.91% for intestinal
parasitosis (ascariasis) and 41.97% for plasmodium falciparum [33]. This mala-
ria parasitemia is more observed in children of blood group O+ which is the
most representative followed by group B+. Furthermore, it was observed that
children with uneducated parents showed a significantly higher parasitemia than
children with educated parents [31]. In addition and compared to adult anemia,

one study revealed other causes such as infections (21%), neoplasia (13%) and
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hematological malignancies (13%). The etiology was not found in 17% of cases.
The mortality rate was 35%. The main causes of death were neoplasia and he-
matological malignancies [34]. This difference could be explained on the one
hand by the ecology of the study environment in each country and on the other
hand by the fact that we were not able to carry out all the work-up required to
find all the pathologies that could be related to the cause of this anemia.

The duration of hospitalization varied between one and six days and almost all
of them had received management consisting of blood transfusion, antibiotic
and deworming therapy, antimalarial drugs, and supportive treatment (antipy-
retics, analgesics, martial therapy, nutritional treatment, nursing, etc.). In the
study by Nguefack et al, although transfusion carries many risks, the use of
transfusion was 73.7% and 95% of patients were on iron supplementation. The
determinants of transfusion were the hemoglobin level and clinical intolerance
elements such as dyspnea, tachycardia, murmur, shock, etc. [35].

As for the outcomes, out of 260 children hospitalized for severe anemia, 189
children or 72.7% were cured, while 71 cases or 27.3% died. A slight difference is
observed compared to the study of Nguefack et al were out of 12879 hospita-
lized children 2456 suffered from severe anemia of which 96 died, ie. specific
mortality of 0.7% and a case fatality of 4.0%. A total of 22.4% of severe anemias
occurred in the age group less than 12 months. Those between 12 and 59 months
and over 5 years of age represented 64.4% and 13.2% of cases, respectively.
Deaths occurred in severely anemic children aged 12 to 59 months in 67.2% of
cases [35]. In contrast, in the study by Hassane Idrissa, the evolution was favora-
ble in 85.4%, abandonment 2.5%, referral 0.6%, death 11.4% [36]. The death rate
is explained by the geographical location of the hospital, the delay in diagnosis,
the management and arrival of patients at the hospital, and the lack of means. In
Mali, anemia is a major cause of pediatric morbidity and mortality, particularly

in infants aged 2 to 23 months [37].

5. Conclusions

This study assessed the frequency, profile, and outcomes of severe anemia in
children under 5 years of age at Dungu General Reference Hospital. This was a
retrospective and descriptive study of severe anemia in children aged 0 - 59
months from January to December 2021 at Dungu General Hospital. All admis-
sions from January to December 2021 and total deaths, which met the criteria
listed as signs of severe anemia, age range 0 - 59 months, causes of severe anemia,
and management were taken into account.

The frequency of severe anemia at Dungu General Hospital is 11.1%. The
greatest number of cases is observed in the month of May with 50 cases. Male
children predominate with 58.4%, the vast majority of children live in the same
area as the hospital (75.7%); many children are between 26 and 38 months old
(31.1%) and 39 to 59 months old (34.6%). Malaria was the most recurrent etiol-

ogy of severe anemia, 49.6%. The duration of hospitalization varied between one
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and six days and almost all of them had received management consisting of blood
transfusion, antibiotic therapy and deworming, antimalarial drugs, and supportive
treatment (antipyretics, analgesics, martial therapy, nutritional treatment, nursing,
etc.). With the treatment, 72.7% were cured, while 27.3% died.

The implementation of “Integrated Management of Childhood Illnesses” at
the community level is one of the solutions to this problem. It would not on-
ly strengthen the knowledge of parents and families, but also provide them with
the tools to properly manage sick children.

Awareness-raising activities on the use of health services from the first signs of
the disease must be reinforced. Finally, the effective implementation of the gov-
ernment’s policy of free ACTs for children and the use of insecticide-treated mos-
quito nets would contribute to a considerable reduction in the incidence of ma-
laria anemia. If these actions are reinforced between February and March, they

would prevent outbreaks during the rainy season.
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