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Abstract

Introduction: epilepsy is responsible for a
significant proportion of disease burden globally.
Comorbidities of epilepsy alters the quality of life of
patients. There is paucity of literature in Cameroon
on comorbidities in children with epilepsy. The aim
of our study was to describe the comorbidities and
etiologies of pediatric epilepsy at the Yaounde
Gyneco-Obstetric and Pediatric Hospital. Methods:
this was a cross-sectional study using consecutive
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sampling techniques, carried out on 159 children
aged 0-17 years old with epilepsy who were
consulted at the Yaounde Gyneco-Obstetric and
Pediatric Hospital, Cameroon. The data were
collected from patient files and during routine
outpatient visits examination. We calculated
prevalence ratios of epilepsy, comorbidities, and
their 95% confidence intervals and used log-
binomial regression to calculate adjusted
prevalence ratios. Results: the prevalence of
epilepsy was 5.9 %. The mean age was 6.1 years (SD
4.4). Hypoxic-ischemic encephalopathy 45 (28.3%)
was the leading cause of epilepsy. Mental
retardation 83 (52.2%), cerebral palsy 50 (31.4%),
attention-deficit/hyperactivity disorder 48 (30.2%),
and malnutrition 38 (23.9%) were the main
comorbidities observed in children with epilepsy.
The prevalence ratios of mental retardation (OR
=22.27, 95% Cl 3.9-473.0, p= 0.000) and cerebral
palsy (OR 18.20, 95% Cl 5.29-80.31, p= 0.000) were
greater in patients with infantile spasms. The others
epileptic encephalopathies were significantly
associated with buccofacial apraxia (OR 13.70,
p=0.000), cerebral palsy (OR 13.38, p=0.000), and
malnutrition (OR 3.59, p=0.04). Conclusion: mental
retardation, cerebral palsy, attention-
deficit/hyperactivity, and malnutrition were the
most common comorbidities among epileptic
children in Cameroon.

Introduction

More than 50 million people worldwide suffer from
epilepsy with 80% of them living in low-and
middle-income countries. The prevalence of
epilepsy in Africa varies between 10 and 59 per
1,000. This number is twice that of high-income
countries [1,2]. The higher prevalence of epilepsy in
Africa is due to the high prevalence of central
nervous system (CNS) infections, perinatal asphyxia
and subsequent hypoxic-ischemic encephalopathy
(HIE) [3]. Epilepsy adversely affects the clinical,
social and economic wellbeing of both patients
with epilepsy and their families. In sub-Saharan
Africa, children with epilepsy are often stigmatized
and the cost of their treatment is often borne by

their families. Disorders that co-occur frequently
with a principal disease and are called
comorbidities. Some  comorbidities  further
depreciate the clinical, social and economic
wellbeing of children with epilepsy especially in
those with epileptic encephalopathy. Between
26.8% and 84% of patients with epilepsy have a
comorbid condition [4]. Mental retardation,
psychiatric disorders, and malnutrition are more
frequent in children with epilepsy than in children
without epilepsy [5-7]. Early recognition
and management of the comorbidities of epilepsy
can lead to a better quality of life and better
outcomes [8]. In Cameroon, the prevalence of
epilepsy is estimated at 5.8% and it constitutes
1.8% of all pediatric consultations [3,9]. To our
knowledge, no study has been carried out on
comorbidities in Cameroonian children with
epilepsy. Due to this gap in the literature, we
decided to describe the main etiologies and
comorbidities of pediatric epilepsy at the Yaounde
Gyneco-Obstetric and Pediatric Hospital (YGOPH),
in Cameroon.

Methods

Type of study: this was a descriptive cross-sectional
study carried out at the Yaounde Gyneco-Obstetric
and Pediatric Hospital, Cameroon between March
to July, 2019. The YGOPH is a tertiary level facility
in the capital of Cameroon. Our study collected
data on all outpatient children aged 0 to 17 years
diagnosed with epilepsy by neuropediatrician and
followed at the YGOPH. Epilepsy was defined as
“two episodes of unprovoked seizures separated by
more than 24 hours.” Patients who did not receive
a full physical examination, who were hospitalized
or who refused to participate in the study were
excluded from the study. The Cochran formula was
used to calculate the sample size assuming an
expected proportion of subjects with epilepsy of
5.8/1,00 [9] and a p-value at 0.05. Using these
values, we calculated the sample size to be 84. We
used a pre-designed sheet to collect
sociodemographic, clinical and therapeutic patient
data from outpatient registers and patient files.
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Complimentary patient data were collected in the
clinic by a neuropediatrician. Each patient
underwent detailed clinical examinations to
identify epileptic syndromes, comorbidities and
possible etiologies of epilepsy. Weight was
measured using electronic scales, height was
recorded using measuring rods and mid-upper arm
circumference was measured using a flexible non-
stretchable measuring tape. The Denver Il tool was
used to assess mental development and was
supplemented by the Binet-Simon test for children
over 6 years of age. At the end of the evaluation,
we determined the developmental age (DA) and
any mental retardation was diagnosed using the
ICD-10 classification [10]. The authors assessed
depression using the Patient Health Questionnaire-
9 [11]. Epileptic encephalopathy was defined as a
severe form of epilepsy characterized by severe
seizures and profound neurological deficit.

Data analysis: the study data were collected and
analyzed using Epi Info 3.5.4 (CDC, Atlanta) and
WHO Anthro Survey (WHO, Geneva), with which
we generated growth-weight curves. The Chi-
squared and Fisher’s Exact tests were used to
compare the association between epileptic
syndromes and comorbidities on the one hand and
between etiologies of epilepsy and comorbidities
on the other. The prevalence ratios (odds ratios)
and their 95% confidence interval were used to
assess the strength of the association between the
variables. Log-binomial logistic regression was used
to calculate adjusted prevalence ratios.

Ethical considerations: the institutional review
boards of the Higher Institute of Health Sciences in
Bangangte, Cameroon (Ref No.
2019/044/UdM/PR/CIE) and YGOPH (Ref No
818/CIERSH/DM/2019), granted ethical clearances
before the start of the study. Patients and their
parents were informed of the purpose and risks of
the study and their approval was appropriately
sought.

Results

Our study population was made up of 159
individuals; 83 (52.2%) patients were male, the
mean age was 6.1 (SD 4.4) and ranged from 0-17
years (Table 1). The prevalence of epilepsy was
5.9%. The most common etiology of the epilepsy
was hypoxo-ischemic encephalopathy (28.3%,
n=159). Infantile spasms (12.6%), frontal epilepsy
(11.3%), temporal epilepsy (9.4%) and other
epileptics encephalopathies (7.5%) were the most
frequent epilepsy syndromes. Comorbidities
associated with pediatric epilepsy were mental
retardation (52.2%), cerebral palsy (31.4%),
attention deficit hyperactivity disorder (30.2%),
malnutrition (23.9%), buccofacial apraxia (23.3%)
and depressive syndrome (9.4%). The most
common etiology of epilepsy was HIE (28.3%,
n=159). Infantile spasms (12.6%), frontal epilepsy
(11.3%) and temporal epilepsy (9.4%) were the
most frequent epilepsy syndromes (Table 1).
Comorbidities associated with pediatric epilepsy
were mental retardation (52.2%), cerebral palsy
(31.4%), attention deficit hyperactivity disorder
(30.2%), malnutrition (23.9%), buccofacial apraxia
(23.3%) and depressive syndrome (9.4%). Table
1 further details the sociodemographic characteristics
and associated comorbidities (Table 1), Figure 1,Figure
2, Figure 3, Figure 4, Figure 5, Figure 6, Figure 7. Infantile
spasms was associated with mental retardation (OR
22.3,95% Cl 3.9-473.0, p=0.000) and cerebral palsy (OR
18.2, 95% Cl 5.3-80.3, p=0.000). There was an
association between the others epileptic
encephalopathies and cerebral palsy (OR 13.4, 95% ClI
3.0-91.5, p=0.000), buccofacial apraxia (OR 13.7, 95% ClI
3.5-51.5, p=0.000), and malnutrition (OR 3.6, 95% Cl 1.0-
12.4, p=0.04) (Table 2). HIE was significantly associated
with the following comorbidities: mental retardation
(OR 4.8, 95% Cl 2.2-11.0, P=0.000), buccofacial apraxia
(OR 3.8, 95% CI 1.3-11.0, P=0.01), cerebral palsy (OR
11.1, 95% Cl 4.9-24.9, P=0.000), and malnutrition (OR
2.31, 95% ClI 1.1-5.0, P=0.03) (Table 2). Log-binomial
regression analysis was used to control for the
confounders of the factors that showed a significant
association. Following this calculation, the adjusted
prevalence ratio of HIE in cerebral palsy remained
significant (p=0.000) (Table 3).
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Discussion

Sociodemographic characteristics: we found a
hospital prevalence of 5.9% for pediatric epilepsy.
This is superior to that reported by Mbonda et
al. [3] in pediatric consultations at the Yaoundé
Central Hospital (Cameroon) which was 1.8%. It is
also higher than the prevalence reported by Traoré
etal.[12] in Maliin children aged 3 to 15, which was
1.1%. Our higher prevalence can be due to the fact
that, YGOPH contain a neuropediatric department
with an important neuropediatric activity.
Comparably to our findings, studies in the Republic
of Benin, Uganda and Cameroon found males were
more affected by epilepsy than females [7,13]. The
predominance of males has been attributed to
genetic, hormonal and neurobiological differences
in the neurons of male subjects which make them
to be more sensitive to hypoxemia and then
predispose them to develop hypoxic ischemic
encephalopathy, which is the leading cause of
epilepsy in our study [14-16]. Experimental studies
of animals and patients suffering from stroke
suggest that the sex hormones, in particular, the
estrogens provide protection against hypoxic-
ischemic cerebral lesions

Height and weight curves: the weight-for-age, and
height-for-age curves of children with epilepsy
were left shifted than the WHO reference. The
median of the height-for-age and weight-for-age
curves of children with epileptic encephalopathy
were left-shifted in comparison to the curves of
children without epileptic encephalopathy. This
show that children with epilepsy are malnourished
than children without epilepsy and the malnutrition
is more pronounce amount those with epileptic
encephalopathy. The malnutrition can be explain
by high prevalence of buccofacial apraxia and
increase rest energy expenditure due to cerebral
palsy and seizures in those children [17].

Etiologies of epilepsies: hypoxic-ischemic
encephalopathy is the leading cause of epilepsy in
our setting 28%. The high proportion of HIE is in
part due to the lack of universal access to safe

births. As many as 79% of Cameroonian mothers
from the poorest quintile of the population lack
access to skilled birth attendants and 49% of births
in urban areas are unsupervised by trained
personnel [18]. In addition, many hospitals lack the
equipment to adequately manage neonatal
emergencies. They are often obliged to transfer
patients to tertiary facilities, this further delays
management and increases the severity of the
brain lesions. While, infectious causes (cerebral
malaria, CMV, meningitis and neonatal infection)
accounted for 18.2% of childhood epilepsies, there
were no cases of epilepsy due to HIV, tuberculosis
and toxoplasmosis. Tuberculosis and toxoplasmosis
are strongly associated with HIV. The absence of
HIV, tuberculosis and toxoplasmosis as causes of
childhood epilepsy reflects the success of the
strategies implemented to curb the progression of
HIV among pregnant women and infants. More
than three quarters (80%) of pregnant women
living with HIV in Cameroon have access to
antiretroviral therapy and 61% of infants born with
HIV are tested before their second month of
life [19].

Comorbidities associated with epilepsy: half
(52.2%) of children in our study had mental
retardation and every child with epileptic
encephalopathy had mental retardation. Epileptic
encephalopathies are severe forms of epilepsy
which are accompanied by significant neurological
deterioration [20]. As many as 98% of patients with
infantile spasms have mental retardation [21].
Cerebral palsy represented the second comorbidity
in our study, affecting 31.4% of children. Other
studies have reported the frequency of cerebral
palsy in children with epilepsy to be between 15
and 30% [20]. The high proportion of cerebral palsy
is due to the equally high proportion of perinatal
asphyxia as evidenced by the number of children
with  HIE in our study. Another common
comorbidity was attention-deficit/hyperactivity
disorder (ADHD). A third of our patients had ADHD,
this concords with Rochelle et al. who found that
26% of pediatric epilepsies are associated with
ADHD [22]. Williams et al. [5] observed wider
values ranging between 20 and 50%. ADHD can be
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caused both by seizures and antiepileptic drugs
particularly  phenobarbital, = benzodiazepines,
phenytoin, carbamazepine, valproate, topiramate
and zonisamide [23,24]. AlImost every patient in our
group took carbamazepine or valproate for their
epilepsy. Phenobarbital and benzodiazepines are
cheaper and more readily available. As a result,
they are often prescribed by non-
neuropediatricians as the first-line medication for
epilepsy. It is, therefore, possible that ADHD is
more frequent among children with epilepsy in
Cameroon. Depression accounted for 9.4%, less
than the 26% reported by Alan et al. [23]. This
difference could be explained by the fact that the
diagnosis of depression is particularly difficult
before the age of 5 years. Alan worked on children
aged 7 to 18 while we worked on a younger
population. 52% of children in our study were aged
less than 5. Depression in children with epilepsy can
be due to stigmatization and a lack of affection
from parents who feel overwhelmed and may not
know how to react with and around their children.
Furthermore, some antiepileptic treatments can
increase the risk of developing depression among
patients with epilepsy [25,26].

We equally found that 3.8% of children had an
autism spectrum disorder. This is a lot smaller than
the findings of Williams et al. (21%) [2]. This
difference can be due to the large proportion of
children with severe mental retardation in our
population (47%) in whom the clinical signs of
autism spectrum disorders are difficult to objectify.
Malnutrition was found in 23.9% of children with
epilepsy. Malnutrition affects 22.1% of children
with epilepsy in Benin [7] and 25.4% of children
with epilepsy in France [27]. The high prevalence of
buccofacial apraxia might explain the high
proportion of malnutrition among children in our
cohort given that it is characterized by impaired
buccofacial movements which cause abnormal
movements of the tongue and lips, which can lead
to chewing and swallowing problems, making
feeding difficult [28]. Another possible explanation
for the greater prevalence of malnutrition could be
the lack of autonomy of children with epilepsy,
particularly those suffering from cerebral palsy.

Stiff limbs and spasticity increase the energy
expenditure at rest of patients with cerebral palsy,
further increasing the demand for energy and the
chances of developing malnutrition [17].

Comparative analysis: infantile spasms multiplied
the risk of mental retardation by 22 and was
significantly associated with cerebral palsy. The
others epileptic encephalopathies were
significantly  associated  with  malnutrition,
multiplying the risk by 3.5. This association could be
explained by the fact that more children with
epileptic encephalopathy had cerebral palsy, and
buccofacial apraxia. Likewise, we found an
association between the non-West epileptic
syndromes and deafness (OR 9.6) and between the
others epileptic encephalopathies and buccofacial
apraxia (OR 13.7). HIE multiplied the risk of
malnutrition by 2.3 and multiplied the risk of
mental retardation by 4.8. Unsurprisingly, HIE was
associated with cerebral palsy (OR 11) and
buccofacial apraxia (OR 3.8). HIE results in necrosis
of the cerebral parenchyma that can lead to
neurological sequelae such as cerebral palsy and
favor the  development of  buccofacial
apraxia [29,30].

Conclusion

The prevalence of epilepsy in Cameroon is 5.9 %.
Children with epilepsy in have a mean age of 6.1
years and the main cause of their condition is HIE.
The majority of patients are on carbamazepine or
valproate for their seizures and their epilepsies are
under control. Psychomotor retardation, ADHD,
cerebral palsy, malnutrition and mental retardation
are the most prevalent comorbidities. Cerebral
palsy and mental retardation was more prevalent
in children with Infantile spasms and HIE is
significantly associated with buccofacial apraxia,
cerebral palsy, malnutrition and mental
retardation.

What is known about this topic

e The prevalence of epilepsy in sub-Saharan
Africa;
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e The prevalence of malnutrition and mental
retardation and cerebral palsy in epileptic
patient;

e Ftiologies of children’s epilepsy.

What this study adds

e The prevalence of attention-
deficit/hyperactivity disorder in epileptic
children in Africa;

e The correlation between comorbidity and
epileptic syndrome;

e The correlation between comorbidity and
etiologies of epilepsy.
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Table 1: sociodemographic, clinical and therapeutic characteristics of children with
epilepsy at the Yaounde Gyneco-Obstetric and Pediatric Hospital, Cameroon

Characteristic Total (%) Female (%) Male (%)
Number 159 76 (47.8) 83(52.2)
Age in years (SD) 6.1(4.5) 6.1(4.6) 6.2 (4.3)
Age at first seizure in years (SD) 2.7(3.2) 2.6(3.3) 2.8(3.1)
Age at diagnosis in years (SD) 3.4(3.7) 3.2(3.8) 3.5(3.6)
Apgar Score (5 mins)

0-3 29 (18.2) 3(8.2) 16 (10.1)
4-6 15 (9.4) 10 (6.3) 5(3.1)
7- 10 115 (72.3) 53(33.3) 62 (39.0)
Etiologies 111 (69.8) 55 (34.6) 56 (35.2)
Hypoxic-ischemic encephalopathy 45 (28.3) 24 (15.1) 21 (13.2)
Status epilepticus 11 (6.9) 4(2.5) 7 (4.4)
Neonatal kernicterus 10(6.3) 3(1.9) 7 (4.4)
Severe malaria (cerebral) 10 (6.3) 7 (4.4) 3(1.9)
Meningitis 8(5.0) 3(1.9) 5(3.1)
Neonatal infection 6(3.8) 3(1.9) 3(1.9)
cmv 5(3.1) 2(1.3) 3(1.9)
Prematurity 4(2.5) 2(1.3) 2(1.3)
Arteriovenous malformation 3(1.9) 3(1.9) 0

Head injury 3(1.9) 2(1.3) 1(0.6)
Tuberous Sclerosis 2(1.3) 1(0.6) 1(0.6)
No etiology found 52(32.7) 22(13.8) 30(18.8)
Epilepsy syndromes

Infantile spasms 20(12,6) 10(6.3) 10(6.3)
others epileptic encephalopathies 12 (7.5) 10(6.3) 2(1.2)
Frontal epilepsy 18 (11.3) 8(5.0) 10 (6.3)
Temporal epilepsy 15 (9.4) 9(5.7) 6(3.8)
Childhood absence epilepsy 6 (3.8) 2(1.3) 4(2.5)
Benign familial infantile epilepsy 4(2.5) 3(3.6) 1(1.3)
Treatment

Valproate 73 (45.9) 41 (25.8) 32(20.1)
Carbamazepine 67 (42.1) 27 (17.0) 40 (25.1)
Clobazam 30(18.9) 19 (11.9) 11 (6.9)
Phenobarbital 6 (3.8) 2(1.3) 4(2.5)
Comorbidities

Mental retardation 83 (52.1) 45 (28.3) 38(23.8)
Cerebral palsy 50 (31.4) 30 (18.9) 20 (12.6)
Attention-deficit/hyperactivity 48 (30.2) 21 (13.2) 27 (17.0)
disorder

Malnutrition 38(23.9) 18 (11.3) 20(12.6)
Buccofacial apraxia 16 (10.1) 9(5.7) 7 (4.4)
Depressive syndrome 15 (9.4) 7 (4.4) 8(5.0)
Autism spectrum disorder 6 (3.8) 3(1.9) 3(1.9)
Blindness 5(3.1) 2(1.3) 3(1.9)
Hearing loss 5(3.1) 3(1.9) 2(1.3)

Francklin Djifack Tetinou et al. PAMJ-CM - 3(127);21 Jul 2020. - Page numbers not for citation purposes.



Article §

1l

!‘»—4

M=

=1l

PA

Clinical

AL

Medicine

Table 2: correlations on the prevalence ratios of comorbidities and epileptic syndromes

and comorbidities and selected etiologies

Comorbidities OR (95% Cl) p-value |OR (95% Cl) p-value

Infantile spasms Other eplleptlc'
encephalopathies

ADHD* 1.29 (0.45-3.45) 0.4 0.76 (0.16-2.82) 0.48

ASD** 3.75(0.45-22.4)  [0.17 7.15(0.81-44.39)  [0.07

Buccofacial apraxia |1.71 (0.36-6.29) 0.32 13.70 (3.46-51.49) |0.00**

Cerebral palsy 18.20 (5.29-80.31) [0.00**  [13.38(3.04-91.45) [0.00**

Depressive 0.47(0.02-2.92)  [0.41 2.06(0.289.61)  [0.32

syndrome

Hearing loss 1.78 (0.07-14.95) [0.49 9.6 (1.01-69.46) 0.05

Malnutrition 1.07 (0.33-3.09) 0.55 3.59 (1.02-12.42) 0.04%***

Mental retardation |22,27(3,8-473) 0,00** 0
HIE*** Status epilepticus

ADHD* 0.79 (0.35-1,69)  [0.34 3.03(0.83-11.23)  [0.07

ASD** 1,28 (0.16-7.46) 0,55 0

Blindness 4 (0.57-34.28) 0.14 0

Buccofacial apraxia [3.82 (1.29-11) 0,01 2.13 (0.29-10.00) 0.31

Cerebral palsy 11.07 (4.93-24.85) |0.00** 2.84 (0.82-9.78) 0.09

Depressive 13(0.38-4.02) (0,43 0.96 (0.04-6.38)  [0.68

syndrome

Hearing loss 0.63 (0.02-5.15) 0.56 10.74 (1.12-78.00)  [0.04****

Malnutrition 2,31(1.05-4.98)  [0,03 **** [1.92 (0.46-6.99) 0.25

Mental retardation |4.81(2,19-11.01) |0.00 ** 2.6 (0,68-12,44) 0.14

*Attention-deficit/hyperactivity disorder ** Autism spectrum disorder *** Hypoxic-
ischemic encephalopathy **** p-value<0.05, ***** p-value<0.01
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Table 3: adjusted prevalence ratios of comorbidities and epileptic syndromes and
between comorbidities and some etiologies of epilepsy that showed a significant

association
Comorbidities OR (95% Cl) p-value OR (95% Cl) p-value
Infantile Other epileptic
spasms encephalopathie
Buccofacial 4.5 (0.8-24) 0.08
apraxia
Cerebral palsy 4.6 (0.6-32) 0.11 7.4 (1.7-31) 0.006*
Hearing loss 5.8 0.16
Malnutrition 0.53 6.1 (0.6-58) 0.11
Mental
retardation
HIE**
Buccofacial 0.6 (0.1-2.9) 0.58
apraxia
Cerebral palsy 6.5(2.1-19) 0.00*
Malnutrition 69 0.78
Mental 1.3(0.4-3.2) 0.55
retardation

** Hypoxic-ischemic encephalopathy; *p-value<0.01

Francklin Djifack Tetinou et al. PAMJ-CM - 3(127);21 Jul 2020. - Page numbers not for citation purposes.



]

—

Article §

1

Clinical Medicine

45 % T T T T T T T T T

m— WHO child growth standards (birth to 50 months), WHO reference 2007 (81 monthsto 19 years)

40 % |- Al children (n=127)

35 % - -

20 % - -

Children

20 % |- -

15 % - -

5% - -

0% I T T T T T T T 1
5 4 -3 2 1 0 1 2 3 4 5

Z-5Core

Figure 1: the weight-for-age curves of children with epilepsy
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Figure 2: height-for-age curves of children with epilepsy
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Figure 3: weight-for height curves of children with epilepsy
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Figure 4: height-for-age curve of epileptic patients with epileptic encephalopathy
(red line) versus non-epileptic children of the same age (green line)
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Figure 5: height-for-age curve of epileptic patients without epileptic
encephalopathy (red line) versus non-epileptic children of the same age (green line)
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Figure 6: weight-for-age curve of epileptic patients with epileptic encephalopathy
(red line) versus non-epileptic children of the same age (green line)
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Figure 7: weight-for-age curve of epileptic patients without epileptic
encephalopathy (red line) versus non-epileptic children of the same age (green line)
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