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Abstract

Introduction: Pediatric emergencies in developing countries are associated
with high morbidity and mortality. The Maroua Regional Hospital (MRH) is
one of the referral centers for pediatric emergencies in the Far north region of
Cameroon. Pediatric emergencies are frequent in Maroua and are associated
with significant mortality. The aim of our study is to determine the epidemi-
ological, clinical, and evolutionary profile of children admitted to the pediatric
emergency department of the HRM. Methods: We conducted an observa-
tional, descriptive, and retrospective study over a period from April 10, 2023
to April 10, 2024, focusing on the records of patients admitted to the pediatric
emergency department of the MRH. The variables studied included epidemi-
ological, clinical, and evolutionary characteristics. Data analysis was performed
using CSPro version 8.01 and SPSS version 27.0. Results: We included 1027
patients; the sex ratio was 1.2 infants under 2 years represented 54.33%. The
main reasons for consultation were fever (62.22%) and seizures (30.18%). The
most frequently prescribed additional test was the Complete Blood Count
(CBC), performed in 97.37% of cases. The most common pathologies were
severe malaria (45.18%), broncho-pulmonary infections (15.48%), and bacte-
rial meningitis (12.26%). At admission, 32.9% were transfused. There were 68
deaths, representing 6.67%, and 86% of the deaths occurred within 24 hours
of admission. The leading cause of death was severe malaria, with 28 (41.17%)
cases. Conclusion: Febrile illnesses were the main reason for consultation, and
mortality was linked to severe malaria. Therefore, in addition to the other
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preventive methods already used against malaria, it is recommended to con-
sider the use of the malaria vaccine.

Keywords

Pediatric Emergencies, Malaria, Cameroon

1. Introduction

Infant mortality remains a major public health issue in Africa. Infant mortality in
pediatric emergency departments varies from one country to another and from one
study to another: in Mali, it is 26.1%; in the Democratic Republic of Congo (DRC),
itis 16%; and in Benin, it is 13% [1]-[3]. According to the WHO, in countries with
limited resources, most deaths occur within 24 hours of hospitalization, and most
can be prevented [4]. Pediatric consultations account for 25% to 30% of all emer-
gency visits in developed countries, whereas in countries with limited resources,
they constitute less than 10% of consultations [5] [6]. Nola T et al [7] evaluated
pediatric emergency departments in 7 countries with limited resources, including
13 district hospitals and 8 university hospitals. The main difficulties encountered
in these departments were: a problem with the initial triage of patients on arrival,
inadequate technical resources and inadequate management of the children re-
ceived due to a lack of knowledge of the part of the medical staff. In Malawi, the
creation of pediatric emergency services has helped to reduce child mortality. Mor-
tality has fallen from 80.5 to 70.5 deaths per 1000 admissions [8]. Another study
highlighted the impact of medical triage of patients and staff training in emergency
care on reducing mortality and morbidity in children [9]. In Cameroon, the inci-
dence of infant mortality is 48 per 1000 live births, with the Far north region being
the most affected, with an incidence of 53 per 1000 live births [10]. The country’s
social and health conditions remain precarious, and since 2014, the Far north re-
gion has experienced social instability with an influx of internal and external refu-
gees, exacerbating poverty and making access to healthcare and equity in care dif-
ficult [11]. The MRH is the only referral hospital in the Far north region with an
adequate pediatric department and pediatricians. The annex referral hospitals in
Kousseri, Yagoua, and Mokolo, created to strengthen the healthcare system in this
region, lack sufficient infrastructure and specialized pediatric staff. As a result, the
MRH pediatric department experiences a massive influx of patients. To improve
the management of pediatric emergency cases and reduce morbidity and mortality
among children in the Far North Region, we conducted a study to determine the
epidemiological, clinical, and evolutionary profile of children admitted to the pe-

diatric emergency department of the MRH.

2. Methodology

The pediatric emergency department, established in April 2023 at the MRH, has
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a capacity of 8 beds and a medical staff consisting of 2 pediatricians, 3 general
practitioners, and 5 paramedical personnel. This department receives pediatric
medical emergencies around the clock, except for newborns. Initial care is admin-
istered without delay using emergency kits. We conducted an observational and
descriptive study in the pediatric emergency department of the MRH from April
10, 2023, to April 10, 2024. sampling was exhaustive all patient aged over one
month to 15 years who were admitted during the study period and had complete
records and who met the inclusion criteria. The minimum sample size was calcu-
lated using Cochran’s formula: (n = (t2 X p x (1 — p)/m?) using prevalence (p) at
10% corresponding to the prevalence of pediatric emergency consultations in
countries with limited resources, t = confidence level according to the normal dis-
tribution centered reduced at 95%, equivalent to 1.96. m, the tolerated margin of
error of 5% [12]. On the basis of the information available in the various docu-
ments consulted in the pediatric emergency department (patient files, registers),
the data collection form was defined with inclusion and exclusion criteria. If any
information was missing from the files or registers, the patients were excluded
from the study. The variables studied included the epidemiological profile (age,
sex and patient origin), clinical variables (reason for admission, positive diagnosis,
medical complications and comorbidities, para clinical tests, treatment received)
and patient outcomes (recovery, discharge against medical advice and death).
Data were entered into a template created with CSPro version 8.01 and analyzed
using SPSS version 27.0. Qualitative variables were presented as frequencies and
percentages, while quantitative variables were presented with means and standard
deviations. The association between qualitative variables was tested using the chi-
square test when the sample size was greater than 5 or Fisher’s exact test when it
was not. P-values < 0.05 were considered statistically significant. We submitted
the study protocol to the hospital management and began data collection after
authorization. The confidentiality and anonymity of patient’s were respected. In-
formed consent was difficult to obtain, given the retrospective nature of study.
Severe malaria was defined by any patient with a positive rapid diagnosis test
(RDT) or thick drop result and presenting with at least one severity criterion de-
fined by WHO [13]; broncho-pulmonary infections as all infections including
bronchopneumonia, bronchitis, pneumonia, pleuro-pneumonia and bronchio-
litis. Bacterial meningitis was defined by patient presenting with signs of menin-
geal irritation and/or a cytobacteriological examination of cerebrospinal fluid that
isolated a germ. Discharges against Medical Advice (DAMA) were considered for
patients who abandoned treatment during hospitalization and leave without med-
ical consent. Febrile gastroenteritis was defined by patient presenting with diar-

rhea, vomiting, and fever.

3. Results
3.1. Epidemiological Data

Among the 1040 patients hospitalized in the pediatric emergency department, 1027
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met our inclusion criteria. The average number of monthly admissions was 88.33
patients, with peaks in attendance in October (154), September (149), and March
(117). These three months accounted for 40.89% of admissions (Figure 1). The sex
ratio was 1.2 in favor of males. The age group < 2 years was the most represented,
with 54.34%, followed by the 2 - 5 years age group with 30.96% (Table 1).
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Figure 1. Monthly admissions.
Table 1. Epidemiological data of patients.
Socio-demographic Variables Frequency Percentage %
< 2 years 558 54.35
>2 - 5 years 318 30.54
Ages >5 - 10 years 98 9.54
>10 - 15 years 53 5.16
Total 1027 100
Males 571 55.59
Gender Females 456 44.40
Total 1027 100
Urban Zone 731 71.17
Origin Rural areas 296 28.82
Total 1027 100

3.2. Clinical and Therapeutic Data

The main reasons for consultation were fever 639 (62.22%), convulsions 310
(30.8%), respiratory difficulties 117 (11.39%), cough 61 (5.91%), and then diar-
rhea in 56 (5.45%). The main conditions were severe malaria (45.18%), broncho-
pulmonary infections (15.48%), and bacterial meningitis (12.26%) (Table 2). The
average length of hospital stay was 2 + 2.67 days, with extremes of 1 to 15 days.
The most frequently prescribed additional tests were a Complete blood count
(CBC) (97.37%), followed by C-reactive protein (CRP) and Rapid diagnostic tests
(RDTs) for malaria, in 70.78% and 51.60% of cases, respectively. The treatment
received during their hospitalization were antibiotics 631 (61.14%), and antima-

larial treatment 513 (50%). Blood transfusions were administered to 338 (32.91%)

DOI: 10.4236/0jped.2024.145084

881 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2024.145084

S.Haman et al.

patients with severe anemia, 7 (0.68%) patients received dialysis, and 5 (0.48%)

patients received surgical treatment (Table 3).

Table 2. Diagnostics on admissions.

Diagnostics frequency Percentage %

Severe Malaria 464 45.18
Broncho pulmonary infections 159 15.48
- Bronchopneumonia/Pneumonia 101 63.52
- Bronchiolite 42 26.41
- Pleuropneumonia 13 8,17
- Asthma 3 1.88
Meningitis 126 12.26
Febrile Gastro entéritis 119 11.58
Dehydration 77 2.53

Severe Acute Malnutrition (SAM) with complication 18 1.75
Vaso-occlusive Crisis 15 1.46
Sepsis 13 1.26
Acute otitis media 11 1.07
Febrile Convulsions 07 0.68
Acute kidney injury 05 0.48
Hepatopathy 04 0.38
Decompensated Congenital heart disease 04 0.38
Others" 05 0.48
TOTAL 1027 100

*Others: 01 Osteomyelitis, 1 intestinal obstruction, 2 appendicitis; 1 burn.

Table 3. Patients treatments.

Patients treatments Frequency (n) Percentage (%)
Antipyretic 786 76.54
Antibiotics 631 61.14
Anti-malarials 513 49.95
Medical Treatment
Blood transfusions 338 3291
Anti convulsant 256 24.92
Dialysis 7 0.68
Digestive surgery 3 0.29
Surgical Treatment
Orthopaedic surgery 2 0.19
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3.3. Patient Outcomes

Transfer to the general pediatric department after patient stabilization was done
in 89% of cases. We recorded 45 (4.69%), Discharges against medical advice
(DAMA) and the mortality rate was 68 (6.62%). Deaths occurred within 24 hours
in 59 (86.76%), cases with the >1 - 23 months age group being the most affected
(57.35%). The main causes of death were malaria (41.47%), bacterial meningitis
(17.64%), and broncho-pulmonary diseases (16.17%) (Table 4).

Table 4. Patients outcomes.

Patients outcomes Frequency Percentage %
AGE
<2 years 39 57.35
>2 - 5 years 13 19.11
>5 - 10 years 10 14.70
>10 - 15 years 6 8.82
Total 68 100
Gender
Male 39 57.35
Female 29 42.64
Total 68 100

Causes of death

Severe Malaria 28 41.17
Meningitis 12 17.64
Broncho-pulmonary infections 11 16.17
SAM + Complications 5 7.39
Severe Dehydration 4 5.88
Haemorrhages 2 2.94
Congenital heart diseases 2 2.94
Hepatopathy 2 2.94

Total 68 100

4. Discussion

The pediatric emergency department of the HRM has a lower patient load com-
pared to the data from Aleo et al [3], Mabiala [14], and Laraje et al [15]. This low
attendance could be attributed to several factors: on one hand, it is a new depart-
ment, and surrounding hospitals might not be aware of its existence; on the other
hand, the prevailing poverty in the region and cultural factors might limit the use
of the department. Although Cameroon recently launched universal health cov-
erage (UHC) to improve financial access to healthcare, the project is still in its

early stages and currently only covers three diseases: malaria, HIV infection, and
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tuberculosis. The influx of patients to the emergency department was mainly ob-
served in March, September, and October, which could be due to seasonal factors.
March corresponds to the dry season, where temperatures are very high, leading
to a resurgence of febrile illnesses during this time of year in the region [16]. Sep-
tember and October correspond to the rainy season, a period when malaria is most
prevalent in the region [17]. The age group of children under 2 years old was the
most represented (54.35%). These data are similar to those of Mitengi et al [18],
Berthier et al. [19], and Mabiala [14], who reported 54.6%, 46%, and 55.4%, re-
spectively. In general, studies show that children under 5 years old are the most
frequently admitted to pediatric emergency departments [11] [14] [15] [18] [19].
This age group remains the most vulnerable and susceptible to infections due to
the immaturity of their immune system and the early complications that can occur
at this age. The sex ratio was in favor of males, and our data are similar to those
found by Aloe et al. [3], Mabiala [14], and Asse et al. [20] [21]. The main reasons
for consultation were fever (62.22%), convulsions (30.18%), and respiratory diffi-
culties (12%), and our data are similar to those of Mabiala in Congo [14] and Asse
et al. [21], who reported fever as the main reason for consultation 81.4% and 62%
respectively. Other authors also found fever among the reasons for consultation,
with 21.6% and 29.2%, respectively [3] [15]. Fever is a common reason for con-
sultation in pediatrics and remains one of the most frequent manifestations of
febrile illnesses in tropical regions [21]-[24]. Convulsions may be related to bac-
terial meningitis as well as malaria in children in our context. In a study conducted
in the North Region of Cameroon by Mbono et al. [24], convulsions were the third
most common severity criteria for malaria after prostration and fever. In our se-
ries, severe malaria was the main condition observed (45.18%), and our data cor-
roborate those of other African authors in the DRC [2], Benin [3], Congo-Braz-
zaville [14], and Cote d’Ivoire [20] [21], who reported severe malaria as the main
condition with 87%, 80%, 17.3%, 80%, and 68.4%, respectively. Cameroon is the
third most affected country by malaria in Central Africa [25]. The mortality rate
was lower than those reported by Alao ef al [3] and Asse et al [21], but higher
than those of Doumbia ef al. and Eyi Zang et al, who reported 3.3% and 2.1%,
respectively [26] [27]. This low mortality rate does not reflect the reality in the
field. The circuit of the sick child is not well codified at MRH, some deaths occur
in other department, such as CNTI, general pediatric, outpatient consultations
and adult emergencies the one hand, and on the other hand the arrivals of cases
who die immediately and those who arrive dead are not always notified. Mortality
was higher among children under 2 years old, and our data are similar to those of
Ceyi Zang et al. [27]. who reported a mortality rate of 51.3% for this age group.
The conditions associated with mortality were malaria (41.17%), meningitis
(17.64%), and broncho-pulmonary infections (16.17%). Our data corroborate
those of many authors who found that the two main conditions associated with
death were severe malaria and pneumonia, with the order of frequency varying
from one study to another in Africa [3] [4] [14]-[16] [20] [21] [26] [27] and in the
literature [28]. Delays in treatment and referral of severe cases contribute to
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increased morbidity and mortality from malaria in our context [25] [28] [29].
Most deaths occurred within 24 hours of hospitalization; our data are similar to
those of other authors [3] [14] [26]-[31]. This could be explained by the three
delays described by Thaddeus and Maine: the first delay in deciding to go to the
hospital, the second delay in transferring or referring the patient, and the third
delay in accessing quality care in health facilities [32]. In our series, 89% of children
were transferred to general pediatrics after stabilization in the pediatric emergency
department, reflecting the severity of cases received at the MRH pediatric emer-
gency department requiring appropriate care. Nearly 5% of patients were dis-
charged against medical advice (DAMA), and our data are lower than those found
by Doumbia et al [26]. The main reason for DAMA in our context was financial
problems, they testify to the efforts that will have to be made by the government
to speed up the implementation of the UHC on the one hand, and to include the

management of pediatric emergencies in the UHC on the other.

5. Conclusion

Children under 2 years old were the most frequently admitted to the MRH emer-
gency department, and febrile illnesses were the main reason for consultation. Se-
vere malaria, broncho-pulmonary infections, and meningitis were the most com-
mon conditions. Most deaths occurred within 24 hours of hospitalization. The
mortality was associated with severe malaria; hence there is the need to reinforce

malaria prevention measures and recommend the use of malaria vaccine.

6. Recommendations

We suggest the following recommendations:

Pediatric department managers to improve the archiving of records and reg-
isters. To raise staff awareness of the importance of notifying deaths in the depart-
ment’s registers in order to obtain reliable data of infant mortality.

MRH administrative managers to define the pediatric emergency circuit in
order to avoid delays in the management of pediatric emergencies. To organize
training for medical and nursing staff in the management of febrile children, in
particular malaria, respiratory infections and meningitis.

To the country’s political and administrative authorities, to speed up the im-
plementation of UHC throughout the country, and include the treatment of ur-
gent childhood illnesses. To improve the socio-economic conditions of the popu-
lation of the far north region.

Researchers to conduct a prospective study of the socio-economic factors that
may influence mortality among children admitted to the emergency department
of the MRH, in order to provide more reliable data and propose solutions to re-

duce pediatric morbidity and mortality.

7. Limitation of the Study

Our study is limited by its retrospective nature, with data sometimes missing. The
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results of complementary examinations were not available or not carried out, so

the diagnosis was essentially clinical for certain conditions.
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