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ABSTRACT
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Objective: To describe cognitive disorders in patients with epilepsy attending neurology consultations in the city of Ouagadougou.

Methodology: This was a prospective cross-sectional multicenter study carried on patients with epilepsy during the period from 1er
January 2018 to 30 April 2019. All the patients were screened using mini-mental state examination (MMSE).

Results: The study included 102 patients with a mean age of 33.28 + 15.55 years. The sample was consisted of 54 (52.9%) men
and 48 (47.1%) women. The majority of patients had secondary level (55.7 %). Generalized seizures were more common (74.5%). The
most common causes of epilepsy was head trauma (24.5%). A great number of patients were treated by phenobarbital (49%). The overall
mean MMSE score was 25.65 + 5.07. The frequency of cognitive disorders was 61.8%, including cognitive impairment (25.5%), mild
dementia (25.5%), moderate dementia (7.8%) and severe dementia (3%). The domains most affected were calculation and attention
deficit (48%) followed by memory disorders (27.5%) and copying (12.8%). Head trauma and phenobarbital were significantly associated
to cognitive. Cognitive disorders were less frequent in young adult aged of 26-35 years.

Conclusion: Cognitive disorders are common in adult patients with epilepsy using MMSE. Their screening in adults must be early

for appropriate management.
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INTRODUCTION

Epilepsy is a common neurologic disorder, with >85% of
people with epilepsy living in Low-and Middle-Income Countries
(LMICs), including sub-Saharan Africa [1]. Many people with
epilepsy in LMICs do not seek biomedical treatment for their
epilepsy [2], owing to cost or cultural beliefs [3,4]. Poor adherence
to Antiepileptic Drugs (AEDs) may contribute to poor seizure
control, cognitive impairment, behavioral disorders, and excess
mortality [5]. Cognitive and emotional disturbances are common
in patients with all forms of epilepsy [6]. Cognitive difficulties may
affect multiple domains, including memory, language, attention, and
executive function [7,8]. Other studies have reported the effects of
epilepsy on intelligence, language, attention, executive function and
psychomotor speech [7,9,10]. In Sub-Saharan Africa, most studies
had showed that cognitive disorders were frequent in patients with
epilepsy, particularly Nigeria [11-15], in Ethiopia [16] and in Congo
[17]. In Burkina Faso, there is a lack of data concerning the cognitive
disorders in patients with epilepsy. The objective of this study was
de determine the frequency of cognitive disorders in patients with
epilepsy and their associated risk factors in order to improve the care
of people suffering from this disease.

METHODOLOGY
Participants

This study was carried on patients with epilepsy attending
neurology consultations during the period from ler January 2018
to 30 April 2019 in 4 hospitals located in the city of Ouagadougou
(Burkina Faso): Yalgado Ouedraogo University Teaching Hospital
(YOUTH), Bogodogo University Teaching Hospital, Hospital of
Saint Camille de Ouagadougou (HOSCO) and Schiphra Hospital
(SH). All patients aged 18 years and over were included in the study
after informed consent.

Materials

Neuropsychological status was assessed on the Mini-Mental test
evaluation (MMSE) French version. It is a 30-point questionnaire
that is used to estimate the severity and progression of cognitive
impairment and to follow the course of cognitive changes in an
individual over time. Administration of the test takes between 5 and
10 minutes and examines functions including registration (repeating
named prompts), attention and calculation, recall, language, ability to
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follow simple commands and orientation. The test was administered
by consultant neurologist. Assessed data according to MMSE scale
(total score - the state of cognitive functions) [18].

- 28-30 points: Norm. Impairment: no cognitive
- 24-27 points — Cognitive impairment
- 20-23 points — Dementia of mild degree
- 11-19 points - Dementia degree of moderate
- 0-10 points — Severe dementia
Analysis

The dependent variables considered were MMSE score, cognitive
domains Y3 (e.g. MMSE score). The effect of the factors (gender,
educational status, past medical history, seizures frequency, age
at onset, seizures types, duration of epilepsy, type of treatment,
types of antiepileptic treatment) were investigated through analysis
MMSE score for continuous data, MMSE outcome (impaired / non
impaired) for categorical data. Questionnaires were checked for the
completeness of information by us. Once the information was found
to be complete, then it was fed into Epi-Info version 7.2.1.0. for data
analysis. P-value of less than 0.05 was considered to be significant
association.

Ethical and ethical considerations

We obtained the authorizations of the hospital directors. Patient
informed consent was obtained before any interview. Anonymity and
confidentiality were respected.

RESULTS
Sociodemographic data

Our study included 102 patients with epilepsy aged 18 to 77 years.
The sample was consisted of 54 (52.9%) men and 48 (47.1%) women.
The mean age of the patients was 33.28 + 15.55 years, and the mean
duration of epilepsy was 6.66 + 7.93 years with a mean age of seizure
onset being 26.65 + 17.62 years. Old patients (65 years) accounted for
7.9%. Eighty eight (86.27%) patients had educational level. Among
them, 49 (55.7%) had secondary level, 20 (19.6%) primary level and
14 (13.73%) university level. Twenty three (22.6%) patients had past
history of CNS infections, 25 (24.5%) had head trauma and 13 (12.7%)
had perinatal disorders. History of familial epilepsy was present in 23
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(22.6%) patients. Table 1 gives the distribution of patients according e 2: Epilepsy related factors of cognitive disorders.
to their socio-demographic characteristics. .
Cognitive disorders
Characteristic of epilepsy Variables Yes (n =63) No (n =59) p-value
Seventy six patients with epilepsy were diagnosed with Seizures frequency
generalized epilepsy syndrome, and 26 were diagnosed with focal monthly 22(62.86) 13(37.14) 0.52
epilepsy syndrome. The mean age at seizure onset was 26.65 * daily 19(70.37) 8(20.63) 02
17.62 years, ranges 1-71 years. The onset of seizures was between 1-
20 years in 46 (45.1%) patients. The frequency of seizures was 2 + annual 18(56.25) 14(43.79) 0.28
1 seizures on average per month with extremes of 1 and 5 seizures. weekly 4(50) 4(50) 0.36
Electroencephalogram was performed in 92.2% of patients (n = 94), Age at seizures onset (years)
cerebral CT in 34.31% of cases (n = 35) and brain MRI in two patients 1-10 5(41.67) 7(58.33) 011
(2%). Atrophy was detected in 5 patients; calcifications in 5 patients.
. . . . . 11-20 21(61.76) 13(38.24) 0.58
The causes of epilepsy was identified in 65 patients or 63.73%. Head
trauma was more prevalent in 25 patients, or 38.46%. All the patients 21-30 15(57.69) 11(42.31) 039
were treated by antiepileptic drugs at the time of consultation. The 31- 40 4(50) 4(50) 0.36
mean duration of the antiepileptic treatment was 5.44 £ 6.6 years. 41-50 7(63.64) 4(36.36) 0.58
The totality of patients in this study were put on one Antiepileptic 51- 60 4(100) 0 0.14
Drug (AEDs). Phenobarbital was the most commonly used AED
accounting for 49%, in comparison with carbamazepine (24.5%) and 61-70 5(100) 0 0.08
sodium valproate (15.70%). The other treatments were spiritual and >70 2(100) 0 0.37
traditional in 50 (49%) patients and 48 (47%) patients respectively. Type of seizures
Cognitive performance Generalized 43(56.58) 33(43.42) 0.05
The mean MMSE score was 25.65 + 5.07 points, ranges 10-29 Focalized 20(76.92) 6(23.08) 005
points. The table 2 give the distribution of patients according to Epilepsy duration (Years)
MMSE score. This score was respectively 25.18 points in female and 1-10 53(66.25) 27(33.75) 0.06
26.06 points in male patients. According to educational status, the 20-Nov 8(44.44) 10(55.56) 0.08
mean score was respectively 26.45 in educated patients and 19.06 21-30 1(50) 1(50) 0.62
points in non-educated patients. Mean score was respectively 25.42
points in generalized epilepsy syndrome and 26.30 points in focal 31-40 0 1(100) 0-38
epilepsy syndrome. According to epilepsy duration, the mean score 41-50 1(100) 0 0.61
was respectively 24.81 points when epilepsy duration was under 5 Type of treatment
years and 25.94 if duration was comprise 5 — 10 years. According Medical treatment 63(61.76) 39(38.24) 0.06
to treatment, patients treated by phenobarbital was mean MMSE of -
. . . . Spiritual 29(58) 21(42) 0.28
23.87 points, Carbamazepine of 24.94 points, sodium valproate of
25.24 points. Traditionnal 27(56.25) 21(43.75) 0.19
AED subtype
Table 1: Sociodemographic risk factors of cognitive disorders. Phenobarbital 32(64) 18(36) 0.01
Cognitive disorders Carbamazepine 14(56) 11(44) 0,33
Variables impairements p-value Sodium Valproate 9(56.25) 7(43.75) 0.39
Yes (n =63) No (n =39)
Age (years) Lamotrigine 2(28.57) 5(71.43) 0.22
15 -25 25(59.52) 17(40.48) 0.42 Clonazepam 0 4(100) 0.06
26-35 12(46.15) 14(53.85) 0.04
36-45 7(63.64) 4(36.36) 0.58 Cognitive disorders and risk factors
46 -55 8(72.73) 3(27.27) 0.32
56 - 65 5(83.33) 1(16.67) 025 Regarding grades of cognitive decline, cognitive disorders in
66 - 75 5(100) 0 0.08 63 (61.8%) patients including cognitive impairment (25.5%), mild
76 -80 1(100) 0 0.61 dementia (25.5%), moderate dementia (7.8%) and severe dementia
Sex (3%). The domains most affected were calculation and attention
Male 33(61.11) 21(38.89) 0.52 deficit in 49 (48%) patients, memory disorders (27.45%) and copying
Female 30(62.5) 18(37.50) 0.52 (12.75%) The mean age of patients affected by cognitive disorders was
Education status 35.93 years. Male and women accounted respectively for 52.4% and
Educated in French 47(60.26) 31(39.74) 0.37 47.6%. Table I presents the sociodemographic risk factors of cognitive
Non educated 10(71.43) 4(28.57) 0.31 disorders. There was significant relationship between phenobarbital
Educated in Arabic 4(80) 1(20) 0.36 (p-value = 0.01), cranial trauma (p-value = 0.04), and presence of
Out of school 2(40) 3(60) 028 cognitive disorders. The age group between 26 and 35 years was less
Past m.c.edic.al history exposed to the occurrence of cognitive disorders (p-value = 0.04).
Famgs:lz‘l)ss't;ry of 15(65.22) 8(34.78) 0.44 Table 2 presents epilepsy related factors of cognitive disorders.
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DISCUSSION

This study showed a high frequency of cognitive disorders
(61.76%) in patients with epilepsy by using MMSE. The Mini-
Mental State Examination (MMSE) is a widely used screening tool
for detecting cognitive deficits, especially since it may be completed
quickly and is user-friendly. In epilepsy, MMSE is used to detect
cognitive impairment and determine the effects of antiepileptic
drugs [19,20]. The overall mean MMSE score was 25.65 + 5.07. This
performance was similar in the study of Panday (25.14 + 015.31)
[21] but lower than in the study of Takhirovna in India (26.10 + 1.1
points) [22]. According to gender, female had lower MMSE score
than male: 25.18 versus 26.06 points, similar than in the study of
Merkena in Ethiopia who found respectively 27.31 for male and
26.57 for female [16]. Controversially, Pandey had found that women
had best score than men: 27.1 versus 25.8 points [21]. Patients who
had educated had better MMSE score than non-educated patients:
26.45 versus 19.06 points. This result was in line with literature which
reported that populations with low schooling level present a worse
performance in this test [23]. The performance of patients with
generalized epilepsy syndrome was lower than in the patients with
focal syndrome (25.42 v 26.30). A study from Ethiopia, Merkena et al.
had found a higher score for generalized epilepsy than focal epilepsy
(27 v26.79) [16]. Generalized tonic-clonic seizures are associated
with a greater cognitive impairment than partial seizures [24].
According to treatment, patients treated by phenobarbital had lower
performance than patients treated by carbamazepine or valproate
sodium. This finding was observed by Merkena in Ethiopia for
monotherapy [16]. Regarding grades of cognitive decline, cognitive
disorders was observed in 61.8% of patients with epilepsy including
cognitive impairment (25.5%), mild dementia (25.5%), moderate
dementia (7.8%) and severe dementia (3%). On the contrary many
previous studies did not mention the prevalence about cognitive
dysfunctions. In this study, 37% of patients had MMSE score < 24, in
line with Kumar J et al. who reported 36% [25]. This high frequency
of cognitive disorders could be explained by the fact the long duration
of epilepsy and Treatment. In addition, most of patients with epilepsy
did not take correctly the treatment. Memory impairment, mental
slowing, and attentional deficits are the most frequent cognitive
disorders associated with epilepsy [26,27]. The domains most affected
were calculation and attention (48%). Memory troubles were reported
in 27.45% of patients, in concordance with the study of Berg [28]
who had reported a frequency of 25-55%. Helmstaedter study [29]
had reported that memory decline goes hand in hand with chronic
epilepsy. A variety of clinical epilepsy factors contribute to Cognitive
Adverse Effects (CAE) of epilepsy, including underlying brain
pathology, age at seizure onset, seizure type and severity, antiepileptic
medications, and other factors [30-32]. In our study, only 2 risk factors
were identified: cranial trauma (p-value = 0.04) and phenobarbital
in monotherapy (p-value = 0.01). Of AED, phenobarbital appears
to have the highest risk of cognitive and behavioral toxicity [33]. In
contrast, patients aged of 26-35 years had less cognitive disorders
than the others (p-value = 0.04). The situation could be explained that
the young age at seizures onset: 45.1% of seizures occurred at the age
1- 20 years. Indeed, the mean age of patients affected by cognitive
disorders was 35.93 years.

Study limitations

This multicenter study had showed a high frequency of
cognitive disorders in patients with epilepsy by using Mimi mental
state evaluation. This study had several limitations. First, the use
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of a single test has not been able to test all areas of cognition and
not underestimate these disorders. The inclusion of out-of-school
patients and patients with other comorbidities such as anxiety and
depression may also overestimate the results.

CONCLUSIONS

Cognitive disorders are common among patients with epilepsy
in Burkina Faso. Head trauma and the use of phenobarbital play an
important role in the occurrence of these disorders, which affect the
quality of life of patients.
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