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Abstract

Introduction: Malaria is a life-threatening disease caused by
parasites of genus Plasmodium. It is transmitted to people through
the bite of infected female Anopheles mosquito. In Cameroon, it
accounts for 25.8% of consultations in 2021, including 31.5% in
children under 5, and 14.3% of deaths. The objective was to
determine the epidemiological, clinical, hematological features and
outcome of severe malaria in children admitted in the Bamenda
Health District.

Materials and methods: We consecutively recruited from 1% March
to 30" June 2021. Children from 3 months to 15 years admitted in 3
randomly selected hospitals (Regional Hospital Bamenda, Nkwen
District Hospital, and Nkwen Baptist Health Centre), in the
Bamenda health district, and presenting with one or more signs of
severity of malaria and confirmed by malaria Rapid Diagnostic Test
(RDT) and/or Thick blood smear (TBS) were enrolled in this study.
Results: Two hundred and seventeen (217) children out of 990
consulted, were admitted for severe malaria in the three health
facilities; making a global prevalence of 21.91%. Males were the
most represented with sex ratio of 1.5. The mean age was 69.5+
52.09 months (5.79 years). The most frequent clinical features of
severity were prostration (57.60%), persistent vomiting (36.41%)
and hyperpyrexia (32.72%). TBS and RDT were positive (90.50%
and 96.77% of cases respectively). Ninety-eight percent of cases
had a favourable outcome, lethality rate was 1.38% and no child
developed neurologic sequelae. The deaths were due to post-ictal
coma, severe anaemia and renal failure.

Conclusion: Severe malaria was found to affects mostly children
under 5 years, with highest transmission being during rainy saison.
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Résumé

Paludisme grave chez les enfants admis dans trois formations
sanitaires dans le district de sanitaire de Bamenda, région du
Nord-Ouest du Cameroun

Introduction : Le paludisme est une maladie mortelle causée par
des parasites du genre Plasmodium. Il se transmet a 'homme par la
pigare d'une femelle moustique Anopheles infectée. Au Cameroun, il
représente 25,8 % des consultations en 2021, dont 31,5 % chez les
enfants de moins de 5 ans, et 14,3 % des déces. L'objectif était de
déterminer les caractéristiques épidémiologiques, cliniques et
hématologiques ainsi que l'issue du paludisme grave chez les enfants
admis dans le district sanitaire de Bamenda.

Matériels et méthodes : Nous avons recruté des participants de
maniére consécutive entre ler mars et 30 juin 2021. Les enfants agés
de 3 mois a 15 ans admis dans 3 hépitaux, (I'hdpital régional de
Bamenda, I'ndpital de district de Nkwen et I'hopital Baptiste de
Nkwen), dans le district de sante de Bamenda, et présentant un ou
plusieurs signes de gravité du paludisme, et confirmés par un test de
diagnostic rapide (TDR) et/ou d'une goutte epaisse (GE) ont été inclus
dans cette étude.

Résultats: Deux cent dix-sept (217) enfants sur 990 consultés ont été
admis pour paludisme grave dans les trois formations sanitaires ; soit
une prévalence globale de 21,91 %. Les gargons étaient majoritairement
représentés avec un sex-ratio de 1,5. L'age moyen était de 69,5+ 52,09
mois (5,79 ans). Les signes cliniques de gravité les plus fréquents
étaient la prostration (57,60 %), les vomissements incoercibles (36,41
%) et I'hyperpyrexie (32,72 %). La GE et le TDR étaient positifs
(respectivement 90,50 % et 96,77 % des cas). L'évolution était favorable
dans 98 % des cas, le taux de |éthalité était de 1,38 % et aucun enfant
n'a développé de séquelles neurologiques. Les déceés étaient dus a un
coma post-critique, une anémie sévere et une insuffisance rénale.

Conclusion : Le paludisme grave touche principalement les enfants de
moins de 5 ans, la transmission étant la plus forte pendant la saison des
pluies.

Mots clés : paludisme grave, enfants,Bamenda, Cameroon
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What is known on this topic

e Malaria is very prevalent in Cameroon

e Malaria is frequent in children under five years old

e Malaria leies a high morbidity and mortality in children

What this study adds
e The incidence of severe malaria was 21.91% in the Bamenda health

¢ Hospital outcome was good in 98.62% of the patients following
appropriate and adequate treatment.
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1! INTRODUCTION

alaria is a life-threatening disease

caused by parasites of genus

Plasmodium that are transmitted to
people through the bites of infected female
Anopheles mosquitoes. In 2020, the COVID-19
pandemic emerged as a serious additional challenge
to malaria responses worldwide. In 2019, there
were an estimated 229 million cases of malaria
compared to 228 million cases in 2018 worldwide
according to WHO. The estimated number of deaths
stood at 409,000 in 2019. The World Health
Organization (WHO) African Region carries a
disproportionately high share of global malaria
burden: in 2019, the region was home to 94% of
malaria cases of deaths [1].

In Cameroon, a high number of suspected cases
in health care facilities varying between 3.3-3.7
million per year. In 2018, malaria accounted for
25.8% of consultations, including 31.5% in children
under 5 and 14.3% of deaths with 28.4 % of children
under 5 years [2].

Severe malaria is most commonly caused by the
progression of an infection with P. falciparum to a
complicated stage characterized by one or many
criteria of severity [3]. Children aged under 5 years
are one of the most vulnerable groups who
accounted for 67% of all the malaria deaths
worldwide. After birth, susceptibility to severe
malaria is slightly reduced, driven by immunity
conferred by the mother. Moreover, pregnant
women, HIV/AIDS patients and travelers to endemic
areas are also vulnerable groups; with an incidence
of 86.3 % for the worldwide [4]. When an individual
has been inoculated with a Plasmodium parasite,
the following sequence may follow: infection,
asymptomatic parasitaemia, uncomplicated illness,
resulting insevere malaria, that may cause death
and sequelae [3].

In a study conducted by Kaushik et al. [5] in India
on the clinical and epidemiological profiles of severe
malaria in children, out of 1,680 children, 27 cases
were categorized as severe malaria. Among them, P.
vivax was found in 24 (88.8%) and P. falciparum in 3
cases (11.1%). Furthermore, Medina-Morales et al.
[6], in Colombia did a similar investigation and
realized that 32% of patient presented respiratory
distress, 12% had hepatosplenomegaly , and 4% had
seizures.

Kunuanunua et al. [7] in Democratic Republic of

Congo, revealed 378 children with severe malaria.

The most common clinical and laboratory features
found were: metabolic acidosis (85.2%), prostration
(80.2%), and hepatomegaly (67%). A similar study
done by Akech et al. [8] in Kenya, demonstrated that
at admission, 40.6% of children had severe malaria:
45.2% had severe anemia, 29.7% with an inability to
drink or breastfeed, and 19.7% had severe
respiratory distress. Achidi et al. [9] in Cameroon, in
a study of 971 febrile children, about half had severe
malaria were severe anemia and respiratory distress
were the most frequent severe clinical syndromes
with 28% and 20% of cases respectively. In 2020,
Chiabi et al. [10] in the Yaound, Cameroon, reported
26.15% of severe malaria cases where the most
frequent signs of severity on admission were
prostration (61.9%), fever with a temperature > 40°C
(58.0%) and convulsions (30.3%). However, the data
concerning epidemiological, clinical, hematological
features and outcome of severe malaria in children
admitted at the the Bamenda Health District is
scarce. Also, considering the impact of the disease in
the paediatric population in Cameroon, we have
undertaken a study on these aspects in order to help
reduce infant morbidity and the mortality rate in
this region of the country. Since the features of
severe malaria may vary according to climatic,
demographic factors, health-seeking behaviour,
clinical assessment and local case management, we
conducted the study, one year after the study of
Chiabi et al. [10].

This was to help in depicting a better insight on
the scope of this disease and in order to improve
case management in line with the 3sustainable
development goal target 3.3.

This was in accordance with the United Nations
that states: “by 2030, we should end the epidemics
of AIDS, tuberculosis, malaria and neglected tropical
diseases and combat hepatitis, water-borne
diseases and other communicable diseases” [11].

The objective of the study was to determine the
epidemiological, clinical, hematological features
and outcome of severe malaria in children from 3
months to 15 years admitted at the Bamenda Health
District, North west Region of Cameroon in order to
have a baseline data on severe malaria as far as a
study setting is concern.

2| MATERIALS AND METHODS

Study design, period and setting
The study was a hospital-based descriptive
prospective study carried out over a period of 4
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months from 1% March to 30" June 2021. The study
was achieved in the paediatric units of 3 following
ramdomly selected hospital in the Bamenda Health
District, North West Region of Cameroon: Regional
Hospital Bamenda (RHB), Nkwen District Hospital
(NDH) and Nkwen Baptist Health Centre (NBHC) in
order to increase considerably the sample size.

The RHB is located in the Azire Health Area, one
of the 17 health areas of the Bamenda Health
District. This Health District is located in an urban
and semi-urban area within the High Western
Plateau of Cameroon, and it is one of the 19 health
districts of the North West Region. The RHB is
located in Bamenda, a town known for its cool
climate and scenic hilly location; it is the main
referral hospital in the North West Region. It is a
healthcare facility belonging to theintermediate
level of the health system pyramid. This health
institution comprises the following units:
emergency unit, imagery centre, obstetrics and
gynaecology unit, dentistry department,
ophthalmology unit, tuberculosis unit, paediatric
unit, physiotherapy department, eye clinic, internal
medicine department, reanimation unit, surgical
unit, pharmacies and laboratory. The paediatric unit
is made up of 28 beds and is distributed into 3
sections: a semiprivate section (with 5 beds); two
general sections (male and female with 9 beds each)
and the intensive care unit hall (with 4 beds). The
staff comprises 2 general practitioners, one is the
head of the service and 10 nurses: 04 State-
registered nurses, 01 State-enrolled midwife, 01
with a bachelor in nursing sciences, 01 with a higher
professional diploma and 03 nurse assistants.

The NDH is located in the Bamenda 3
municipality. It is part of the Nkwen Health District
and the Nkwen Urban Health Area. It consists of
the following units: emergency unit,
obstetric/gynaecological, medical and surgical
units, diabetic unit, diabetic unit, dentistry
department, pharmacy and a laboratory. Our study
was conducted in the paediatric unit that is made
up of 17 beds and 3 sections: the general ward (8
beds), 1 semi private ward with 5 beds and
another semi private ward with 4 beds for
neonatal hospitalizations. The staff is made up of 2
general practitioners and 7 nurses: 5 State-
registered nurses, 1 with higher professional
diploma in nursing and 1 assistant nurse.

The Nkwen Baptist Health Centre is a health
facility of the Cameroon Baptist Convention. It is
made up of the following units: emergency unit,
imagery department, obstetrics and gynaecology

unit, dentistry department, ophthalmology unit,
tuberculosis unit, paediatric unit, physiotherapy
department, internal medicine department,
reanimation unit, surgical unit, eye care, HIV
support group, pharmacies and laboratory. The
children ward where we have conducted our study is
made up of 17 beds with the following personnels: 1
paediatrician, 2 general practitioners, 14 nurses.

Study population, sampling technique and sample size
The study population was children from 3 months to
15 years admitted at the RHB, NDH and, NBHC for

severe malaria. Patients were admitted into the

study consecutively as they were admitted in the
paediatric wards. Children admitted for severe
malaria, that is presenting with one or more signs of
severity of severe malaria, and confirmed by a rapid
diagnostic test (RDT) and thick blood smear (TBS)
were included in this study. While, children with
other diseases (urinary tract infection, pneumonia
and bronchopneumonia, meningitis, ear-nose-
throat infection and others), associated or not to
severe malaria were excluded.

The sample size was calculated using the following
the Cochran formula [12].

72 P(1-P), where:
d2
n=minimalsamplesize
Z= statistics for a level of confidence at 95%
=1.96
P =9.13% corresponding to the prevalence
of malaria in children admitted in Bambui-Tubah
Subdivision of the North West Region Cameroon
[13].
d= decision at 5% = 0.05
n=1.96%*0.09 (1-0.09)/(0.05)%*=126

Study procedure

After explanation of the aim, the procedure, the
benefits and potential risks of the study, in English,
French and pidgin depending on the language best
understood by the parent and children of > 10 years.
Then we requested the assent to participate in the
study. All the children presenting with one or more
signs of severity of severe malaria according to the
2019 National Malaria Control Program guidelines
[2] whom the parents gave their consent verbally or
signed, and including the one of their children (for
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children > 10 years) were recruited in the study with
positive RDT and/or TBS. For each patient we
conducted a brief face-to-face interview and carried
out a physical examination, with RDT and urine
dipsick at the end of the physical examination for all
the patients, in order to collect the variables of
interest. All the participants were followed up until
discharge and relevant variables noted during that
period was recorded using a structured
questionnaire: General informations of study
participants: code; gender; date of birth and age;
level of education of father or mother, past history
of the patient involving the date of onset of
symptoms, and clinical signs of severity; laboratory
investigations; treatment and hospital outcome.

Criteria of severity were those from the 2019
National Malaria Control Program guidelines [2]:
consciousness disorders (irritability, confusion,
delirium, obnubilation, drowsiness, coma),
convulsion (s), acute respiratory distress (superficial
breathing,rapid breathing, chest in drawing ...),
persistent vomiting (hindering oral treatment),
dehydration (thirsty, dry lips, sunken eyes,
depressed fontanel, persistent abdominal skin
pinch,absence of tears in children), severe anaemia
(pallor of the palms, plantar and conjunctiva,
hemoglobin level < 5g/dl or hematocrit<15%),
hypoglycaemia (< 40 mg/dl or 2.2 mmol/l),
jaundice), abnormal bleeding (at injection site, nose
bleeding or bleeding of the gum, etc.), black urine
or « coca-cola urine » (massive hemoglobinuria),
extreme fatigue ( the patient is unable to sit up or
stand up), absent or rare urine (acute kidney
failure), clinical acidosis (deep and ample
respiration), high temperature > 402C (rectal) or
39.5°C (axillary), shock ( low blood pressure, rapid
and thready pulse and cold extremities),
hypoclycaemia (glycaemia <40mg/dl ), metabolic
acidosis (serum bicarbonates <15mmol/l), severe
anaemia (Hb<5g/dl or hematocrite <15%),
haemoglubinuria, hyperparasitaemia (parasitemia
>5% of red blood cells or >250,000/ul), serum
lactate (lactate >5mmol/I), kidney failure (serum
creatinine >265umol/I).

For laboratory investigations, the patients did the
following tests: malaria RDT test and urine dipstick
(to rule out urinary tract infections and
haemoglobinuria).

The other data for paraclinical investigations like
TBS for parasite count and parasite species, full
blood count, and cerebro spinal fluid (CSF) for
analysis when necessary.

Treatment taken before admission was also
recorded and classified as: ACT, Quinine,
Arthemeter, other drugs including antibiotics,
antipyretics, anti-anemic drugs. Doses of all these
drugs were assessed as inadequate or adequate.
Artesunate was systematically administered to all
patients; in its absence or in case of allergy,
arthemeter or quinine was administered. This is
according to the Cameroon Guidelines for
Management of Malaria [2]. Patients were also
given adjuvant therapy according to the clinical
presentation: we had antipyretics, blood
transfusion, anticonvulsants, and other drugs like
vogalene, exacyl, oral rehydration solution,
oxygenotherapy.

For the hospital outcome, follow up was done for all
the patients on treatment every day. The following
vital parameters were monitored: temperature,
heart and respiratory rates, neurological signs
admission. Outcome was assessed as: favourable,
discharge against medical advice, neurological
sequalae, and death (day and the cause). The day of
discharge and the duration of hospitalization were
also noted. Rainfalls data were obtained from the
weather station of the Regional Delegation of
Transports of the North West region.

Data management and analysis

To ensure confidentiality, each questionnaire was
coded. The questionnaires were verified daily to
ensure the completeness of the information
recorded. Statistical analysis was done using the
International Business Machines  Statistical
Package for Social Sciences (IBM-SPSS) version 21
and Microsoft Excel 2016. The socio-demographic,
clinical, laboratory characteristics and outcome
were summarized using means £ SD for quantitative
variables and frequencies and percentages for
categorical variables. Pearson correlation was used
to determine the correlation between malaria
parasitemia the platelet count. Results were
represented on tables and figures.

Ethical considerations

This study was carried out after approval of the
Institutional Review Board of the Faculty of Health
Sciences, University of Bamenda (2021/024H/Uba/
IRB), authorizations were gotten from the Regional
Delegation of Public Health North West, the
directors of the Regional Hospital Bamenda, Nkwen
District Hospital and Nkwen Baptist Health Centre.
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Consent were gotten from legal guardians or
parents of children. Furthermore, all participants
were informed of the aims and the procedures to be
used in the study. They signed a consent form and
were informed of their right to back out of the study
at any time and that no personal identifying
information would be collected from them.

3| RESULT

Prevalence

During our study, 263 children were enrolled, 46
children were excluded because of another
disease associated to severe malaria, therefore we
finally had 217 children as study population, in the
four hospitals.

The frequencies of severe malaria in children in each
hospital were 21.3% at RHB, 23.5% at NDH and

19.8% at NBHC (Table 1). The total number of
admissions during the study period was 217
admissions for severe malaria over a number of
990 admissions within the study period giving a
percentage of 21.9%.

Table I. Frequency of children admitted for severe
malaria in each hospital

Hospitcls Frequencyof Totaffrequencyof Percenageof
srisior isiorsuit imisiors
malaria studyperiod (%)
RHB 118 553 ik’
* 8 £ B
NDH™ 0 9 197
Tota a7 90

*Regional Hospital Bamenda, **Nkwen District
Hospital, ***Nkwen Baptist Health Centre

Sociodemographic characteristics

The most represented age group was 3-60 months,
that 55.8%. The mean age was 69.5 + 52.1 months,
with range from 4 to 180 months. Out of the 217
children enrolled in our study, 60% were male and
40% were female; making a sex ratio was of 1.5
(Tablell).

Table Il. Socio demographic characteristics of the
patients

Frequency Percentage (%)

Se Female 8 39.
Male 131 60.3
Total 17 100.0

Agegroups  (months ) [3-60] 2 5.8
160-120] 51 2.
[120-180] a5 207
Total 217 100.00

Monthly distribution of cases according to
pluviometry

The monthly distribution of the cases was as follows:
March, 22 patients (10.1%); April, 48(22.1%); May,
61(28.1%), June 86(39.6%).

The frequency of cases was increasing was
increasing as a function of rainfalls.

There was a peak of rainfalls in the month of June
(203.3 mm), which explains the highest number of
cases during that month (Figure 1).

40

3.3
15 200
176.4 174.5
30
150
25
20 109.4
100
15
10 50
5 l
0 0
June

March April May
Months

Percentage (%)
Rainfalls (mm)

— Cases Rainfalls

Figure 1. Monthly distribution of cases according to
pluviometry

Clinical features

The main signs of severity at admission were as
follows: prostration (57.6%), persistent vomiting
(36.4%) and hyperpyrexia (32.7%).

The signs on physical examination that were most
frequent were the signs of dehydration (26.3%),
extreme pallor (14.3%) and splenomegaly (13.4%)
(Tablel1).

The mean duration between onset of symptoms
and admission was 3.2+ 1.1 days, with a range of a
range of 0 to 13 days
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Table lll. Distribution of patients according to signs
of severity

Frequency (n) Percentage (%)
Functional signs
Prostration 125 57.6
Persistent vomiting 79 36.4
Temperature =40°c 71 327
Conwulsions 3 15.2
Respiratory distress 35 16.1
Bleeding disorders 30 13.8
Darkor “coca cola urine” 23 10.6
Shodk 2 0.9
Altered level of 2 0.9
consciousness
Absent or scanty urine 1 0.5
Signs on physical examination
Signs of dehydration 57 26.3
Extreme pallor 31 14.3
Splenomegaly 29 134
Hepatomegaly 3 1.4
Jaundice 3 14

Distribution of cases according to thick blood
smear (TBS) and rapid diagnostic test (RDT)

Out of 217 patients, 158 did TBS and 143 children
had positive tests (90.5 %). Out of all the study
population, a total of 96.8% had positive RDT tests.
Among the children who did both RDT and TBS,
62.7% had both of them positive, 6.9% of them had
only RDT positive and 3.2% of them had only TBS
positive.

The species that was found on both RDT and TBS
tests was Plasmodium falciparum.

The mean parasitaemia was 31,264.36 trophoz -
oites/ pL with maximum 336,000 trophozoites/uL
and minimum 100 trophozoites/pL.

Distribution of the patients according to the
components of the full blood count

The components of FBC were white blood cell count,
haemoglobin, haematocrit, MCV, MCHC, MCH,
platelet count with mean values found in the table IV
below. The percentage of microcytic normochromic
anaemia was 25.9%.

Out of the 60 patients with thrombocytopenia, 26
(16.4%) had mild thrombocytopenia, 23(14.5%) had
moderate thrombocytopenia and 11(6.9%) had
severe thrombocytopenia.

Ninety-nine (62.3 %) patients had normal platelet
count (Table IV). There was a decreasing platelet
count as a function of the increasing parasitaemia
with correlation coefficient of -0.3578.

Table IV. Variation of some components of full blood
count

Mean Standard Minimum Maximum
Components of FBC
Deviation

White blood cells count (cells/p]) 11031.26242 2104125 82 265000
Hemoglabine (g/dI) 9.3 2576123 31 154
Hematocrit (%) 24.66878981 7078143 6.2 ay
MCV(fl) 66.21719745 8.615164 452 88.1
MCHC**(g/l) 40.60063694 5084434 236 532
MCH***(pg) 2732993631 4160705 205 564

Platelet count (cells/pl) 2284585987 158,295 29,000 415,000

*Mean corpuscular volume, **Mean corpuscular
haemoglobin concentration, ***Mean cell
haemoglobin.

Treatment

Medications taken before admission: The drugs
taken before admission were ACT (18.9%), quinine
(5.5%), arthemeter (3.4%) and other drugs (77.4%).
Medications taken during admission: All the
patients in our study were systematically given
Artesunate injectable and antipyretics (paracetamol
injectable), except the 03 patients who died, they
received only 2 doses of Artesunate.

Hospital outcome

The mean duration for hospitalisation was 3.6 days
with 3 days as minimum and 6 days as maximum.
Out of our study population, 214 children (98.6%)
had favourable outcome from the disease and 3
(1.4%) children died.

4 | DISCUSSION

The prevalence of severe malaria in the three
difference hospitals during our study period was
21.9%. Our result is similar to the finding obtained
by Forlack et al. [14] in two district hospitals in
Cameroon (21.1%). It is different from the result
obtained by Tabue et al. [15] in the NWR of
Cameroon and Mutombo et al. [16] in Democratic
Republic of Congo (DRC) who documented lower
values of prevalence (14 .6% and 19.6 %
respectively). It also far from the higher prevalence
obtained by Chiabi et al. [10] (26.2%) and Kwenti et
al. [17] in Cameroon (29.3%), Losimba et al. [18] in
DRC(36.7%) and Odura et al. [19] in Ghana (45.2%).
This declining pattern of severe malaria foundin our
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study can be explained by the efforts of the
government in prevention of the disease such as the
distribution of longlasting insecticidal nets.
Moreover, the disparities can be attributed to the
fact that our investigations were done in the
different regions and in differents periods of the
year.

Males were predominantly affected by the disease.
The resultis in conformity with the results obtained
by Kwenti et al. [17] in Cameroon, Edelu et al. [20] in
Nigeria and Kunuanunua et al. [6,7] in DRC. Contrary
to the observations of Tchokonteu et al. [21] and
Maka et al. [22] in Cameroon where females were
the most affected. However, Zuk et al [23]
suggested that females have better immunity to
parasitic diseases, which is attributable to genetic
and hormonal factors.

The majority of affected children was from 3 to 60
months of age. Our findings are in conformity in with
the WHO [3] finding stating children under 5 years
and pregnant women are the most predisposed to
malaria. Furthermore, it is a constant result in
similar studies conducted by Taylor et al. [24] in 19
endemic countries of sub-Saharan Africa and by
Bassat et al. [25] in Mozambique. This is the reason
why authors focus on children under 5years [16]. In
fact, children less than five years of age, have less
immunity to malaria since they may not have been
exposed to falciparum malaria enough to develop
sufficient level of specific acquired immunity.

The mean age was 69.5 months (5.8 years). Our
result is in accordance with the estimate obtained
by Kwenti et al. [17] in Cameroon. However, our
finding was greater than the one of Oduro et al. [19]
(18.9 months) in Ghana and lower than the one
obtained by Body et al. [26] (96 months) in DRC. The
disparities could be elaborated by the fact that the
study populations differed in these studies.

Almost all the parents had secondary school level of
education similar to the result obtained by Chiabi et
al. [10] in Yaoundé-Cameroon.

The number of patients was increasing with
pluviometry, with peaks in the months of May and
June. This phenomenon can be illustrated by the
fact that during rainy season, the parasite vector lays
its eggs in breeding sites of stagnant body's water
and also brings about overgrown bushes. Moisture
will then accelerate the life cycle of the parasite,
consequently the transmission rate.

The mean duration between onset of symptoms and

admission was 3.2 = 1.1 days. Our finding is
comparable to the result of Moussa et al. [27] in
Thailand. There exists relationship between rapid
access to treatment and reduced risk of severe
disease.

In order to carry out this research we made use of
the Guidelines for the management of malaria in
Cameroon 2019 to define the criteria of severity of
the disease [2]. The most frequent clinical features
were prostration (57.6%), persistent vomiting
(36.4%) and hyperpyrexia (32.7%). This was almost
in uniformity with the findings of Chiabi et al. [10],
Geleta et al. [28] and Dongho Dongmo et al. [29].
All the children were submitted to malaria rapid
diagnostic (RDT) which resulted in 96.8% of positive
cases. This observation was consitent to the result
obtained by Mohon et al. [30], Bharti et al. [31] and
Akonte et al. [32] who demonstrated that sensitivity
of RDT for Plasmodium falciparum ranges between
98-100% and specificity from 97-99%. These
sensitivity and specificity could also be expounded
by the following parameters: low parasite threshold
detection, since RDT detects parasite as from 200
parasites/ul; conservation of the tests should be
done at a temperature of 1-40° and tests should not
be expired [21,33]. About 7% of children had RDT
positive and Thick Blood Smear (TBS) negative and
all of them were given arthemisin- based
combination therapy (ACT) at home before
admission. This was almost the reflection of the
result obtained by Chiabi et al. [34] that is 74.4%. It
was established that malaria RDT can be positive
while TBS is negative (6.9% of cases); it occurs in the
following situations: automedication with
antimalarial drugs; low parasite density; and poorly-
manufactured slides that cannot detect parasites as
suggested by Payne et al. [13]. The total percentage
of positive TBS was high 90.5%.

The mean parasite density was 31, 264 . 3
trophozoites/ul with minimum of 100 and
maximum of 336,000 and the species is Plasmodium
falciparum. This finding was close to the result
obtained by Utuk et al. [35] in 2014: 25.650,28
trophozoites/ul ranging from 500- 725,500
trophozoites/ul. The maximum parasite (336,000
trophozoites/ul) is according to WHO [2], a
reflection of the hyperendemicity of malaria in
Cameroon.

One hundred and seventy-eight (178) children did
full blood count (FBC) and the mean values of the
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haemoglobin, haematocrit, MCV, MCHC were
respectively as follows: 9.8+2.6 g/dl; 24.7+ 7.1%;
66.3* 8.6 fl; 40.6x 5.1g/dl, reflecting a mild
microcytic normochromic anaemia at 25.9%. These
results are different from the findings of Mabiala-
Babela et al. [36] in Congo. They obtained a
microcytic hypochromic anemia at 34.2% and
normocytic normochromic anemia for their
remaining cases. The disparities can be explained by
the fact that, children less than 5 years are most
likely to be affected by repeated infections with
nutritional deficiency, which can lead to iron
deficiency [36]. The mean hemoglobin (9.8+2.6
g/dl) was not far from the one obtained by
Tchokonteu et al. [21] (8,7£2,3g/dl). We recorded
thrombocytopenia as also reported by Joshi and
Gamit [33] in India; and Arevalo-Herrera et al. [37] in
Colombia. Kaushik et al. [5] in India demonstrated
that thrombocytopenia can result from severe
malaria caused by Plasmodium vivax.

There is a weak negative correlation between lower
platelet count and parasite density (r =-0.3578, p >
0.0001) where the mean parasite density was
increased as lower values of platelet count
decreased as suggested Maina et al. [38] in their
study in Kenya.

Most of our study population received some
treatment at home before admission (Artemisin-
based combination therapy (ACT), Quinine,
Arthemeter) at the respective percentages: 18.9%,
5.5% and 3.4%. This finding was as contrary to the
one obtained by Chiabi et al. [10] in Yaounde, where
Quinine and ACT represented 23.7% and 17.8%
respectively.

In our study, the mean duration of hospitalization
was 3.6 days (86h 34min) with 3 days as minimum
and 6 days as maximum. Chiabi et al. [10] found
close results (68h52 min (2.9 days) ranging from 1h-
9days).

Hospitalisation outcome was favorable in 98.6%
with 1.4% of lethality rate. There was no discharge
against medical advice and no child has developed
neurologic sequelae. This lethality rate was found
lower than almost all the studies conducted in Africa
[10, 13, 15, 18]. The lower lethality rate could be
explained by the fact by the high index of clinical
suspicion we developed with the use of national
guidelines, for the diagnosis and management of
severe malaria.

5 | CONCLUSION

Malaria is a frequent public health problem in the
Bamenda health district, affecting mostly children
less than 5 years old. Severe malaria was
mostfrequent during the rainy seasons during the
months of May and June. Criteria of severity well
elaborated by the National Malaria Control Program
are fundamental to make the clinical suspicion
before being confirmed by the RDT and/or
microscopy.

The outcome of the disease was favourable in 98.6%
of cases and a low lethality rate of 1.4%.
Preventive measures remain essential to to reduce
as much as possible morbidity and mortalityg
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