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Abstract

Objective: We aimed to evaluate epilepsy management at the regional hospital cen-

ter (RHC) of Tahoua (Niger) to determine the intrahospital deficiencies to optimize to

improve themanagement of people with epilepsy.

Methods: A descriptive retrospective study was carried out at the Psychiatric Unit

of the RHC of Tahoua between January 1, 2016 and December 31, 2019. We col-

lected from the registers of consultation all patients followed by nurse technicians in

mental health for epilepsy whose diagnosis was made by nonspecialist physicians or

internists. The study included patients with epilepsy who had a medical follow-up at

least 6months.

Results: Of the 2022 patients seen during the period of the study, 246 patients

were consulted for epilepsy with a hospital frequency of 12.2%. The mean age was

22.38 years, with a slight predominance of men (57.7%). Only generalized tonic-clonic

seizures (95.1%) and focal-aware seizures (4.9%) were reported. The main etiologies

were cerebral malaria (18.7%), bacterial meningitis (8.1%), and head trauma (4.9%). In

60.2% of cases, the etiology was undetermined, but the etiological diagnosis investiga-

tion was incomplete (CT scan not done). Only the first-generation antiepileptic drugs

were used. Only 2.8% of the patients had drug-resistant epilepsy, and 97.2% of the

patients had controlled seizures.

Conclusion: The study shows a predominance of infectious causes, particularly cere-

bral malaria. We found a high proportion of epilepsies with unknown etiologies with

incompleteworkup. The RHCof Tahoua should facilitate access to theCT scan for peo-

ple with epilepsy to improve etiological diagnosis investigation.
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1 INTRODUCTION

Epilepsy is one of the most common chronic neurological diseases that

affects more than 50 million people worldwide, and almost 80% of

them live in developing countries (Ngugi et al., 2010). In developing
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countries, particularly in sub-Saharan African countries such as Niger,

epilepsy still constitutes amajor public health concernwhere its preva-

lence is high, especially in rural areas and mainly among young people

(Assadeck et al., 2019). This disease requires qualified care, given its

high prevalence.
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UntilMay 2018, the public health infrastructures of Niger consisted

of 1057 integrated health centers, 2466 health huts, seven regional

hospital centers, seven mother and child health centers, and four

tertiary care hospitals with national referral maternity (OMS, 2018).

Niger’s health system also included 387 private establishments (such

as 346 medical offices, 36 clinics, two nonprofit hospitals, and two

private centers specializing in ophthalmology and trauma), 120 pri-

vate pharmacies, 11 laboratories, and 19 private health schools. In

Niger, peoplewith epilepsy aremainly cared for by nonphysician health

care workers, nonspecialist physicians, and non-neurologist physicians

because, until May 2018, the country had only seven neurologists who

worked in the hospitals of Niamey (capital of Niger). Nonphysician

health care workers are mainly represented by nurse technicians in

mental health who are trained in the management of epilepsy and psy-

chiatric diseases. In the Tahoua region (Niger), the majority of people

with epilepsy are followed at the Psychiatric Unit of the Regional Hos-

pital Center (RHC) of Tahoua by nurse technicians in mental health

assisted by nonspecialist physicians and internists. In the case of diag-

nostic difficulty, the patient is referred to Niamey for neurological con-

sultation, and for eventual additional examinations useful to make an

etiological diagnosis. This demonstrates not only the unavailability of

diagnostic tools such as electroencephalogram (EEG) and neuroimag-

ing exams but also the lack of neurologists at the RHC of Tahoua.

In Niger, only one study was carried out on the clinical characteris-

tics of epilepsy in a tertiary care referral center of Niamey (Assadeck

et al., 2019). Thus, the present studywas designed to evaluate epilepsy

management at the RHC of Tahoua to determine the intrahospital

deficiencies to optimize to improve the management of people with

epilepsy.

2 MATERIALS AND METHODS

2.1 Study design

A descriptive retrospective study was carried out at the Psychiatric

Unit of the RHC of Tahoua (Niger, a sub-Saharan African country)

between January 1, 2016 andDecember 31, 2019. The RHC of Tahoua

is a major referral center for urban care in the Tahoua region, which

covers an area of 75,000 mš and comprises eight buildings with 282

beds. To date, this hospital attracts people from all corners of the

Tahoua region and those from surrounding areas to seek medical care

in various areas of health. The Psychiatric Unit of this hospital has a

small reception capacity (only 19 beds). Patients withmental disorders

and epilepsy are mainly followed in consultation by nurse technicians

in mental health assisted by nonspecialist physicians and internists. In

Niger, nurse technicians in mental health are trained at the Faculty of

Health Sciences of the Abdou Moumouni University of Niamey. The

duration of their training is three years, and at the end of the train-

ing, they receive a license in mental health. Their role is to signifi-

cantly assist psychiatrists and replace them in areaswhere there are no

psychiatrists. During their training, nurse technicians in mental health

receive training modules on psychiatric illnesses and epilepsy from

the psychiatrists and neurologists of the Faculty of Health Sciences of

Niamey. During their training, they carry out their practical training at

theDepartmentofPsychiatry and theDepartmentofEmergencyof the

National Hospital of Niamey, where they learn themanagement of psy-

chiatric conditions and epilepsy. After acquiring good experience in the

management of psychiatric conditions and epilepsy, these nurse tech-

nicians in mental health are assigned in the integrated health centers,

health districts, and regional hospital centers where they play the role

of psychiatrists when these latter are not available.

2.2 Patients

The study included people of all ages who were followed at the Psy-

chiatric Unit of the RHC of Tahoua for epilepsy by nurse technicians

in mental health, whose diagnosis was made by nonspecialist physi-

cians or internists. Once the diagnosis of epilepsy is made, antiepilep-

tic treatment is initiated by nonspecialist physicians or internists. The

study included patients with epilepsy who had a medical follow-up at

least 6months.

The sociodemographic (age of diagnosis, gender, profession, prove-

nance, marital status, and past medical history), clinical (age of first

seizures, type of seizure, and associated clinical signs), etiological, and

therapeutic data had been collected retrospectively from the registers

of consultation during the first consultation for each patient. The out-

comes data had been collected during the follow-up visits. The patients

were followed at a frequency of 3 months. For the profession, farm-

ers, breeders, and butchers were considered as peasants. Brain imag-

ing (computed tomography [CT] scan) and EEG were only performed

in a few patients due to the unavailability of these examinations at

the RHC of Tahoua. CT scan was done in some cases of suspected

cerebral lesions in patients who had financial resources, and who had

agreed to go to Niamey to get this examination done. Regarding the

EEG, only patients who agreed to go to Niamey had benefited from

this examination. The laboratory examinations available at the RHC of

Tahoua were performed in some patients when it was necessary. Dur-

ing follow-up visits, all patients were evaluated, and their antiepilep-

tic treatment response was also evaluated. In case of persistence of

epileptic seizures, the antiepileptic treatment was adapted by nonspe-

cialist physicians or internists. Retrospectively, a patient was consid-

ered to have drug-resistant epilepsy in case of failure to achieve sus-

tained seizure freedom despite adequate trials of two well-tolerated

and appropriately chosen antiepileptic drugs (AEDs) prescribed as

monotherapies or in combination. A patient was considered to have

controlled seizures when the AED intake leads to a total seizures

regression, and the patient no longer presents seizures.

2.3 Ethical approval

The local Ethics Committee of RHC of Tahoua (Niger) considered

the study to be a service evaluation and ruled that no formal ethics

approval was required for this study because patientmanagementwas
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not affected. The written informed consent was waived by the local

Ethics Committee because of the retrospective and anonymous nature

of the data.

2.4 Statistical analysis

In the descriptive analysis of the data, patient characteristics were

expressed as percentages for the qualitative variables and mean ±

SD for the quantitative variables. The chi-square test of Pearson and

Fisher’s exact test were used to compare the proportions of the quali-

tative variables. p-Values<.05were considered statistically significant.

All statistical analyses were performed using the IBM SPSS statistical

software package version 22.0 (SPSS Inc.).

3 RESULTS

3.1 Sociodemographic characteristics

Of the 2022 patients seen at the Psychiatric Unit of the RHCof Tahoua

between January 1, 2016 and December 31, 2019, 246 patients had

epilepsy with a hospital frequency of 12.2%. Table 1 summarizes the

sociodemographic characteristics of the patients. The study included

142 men (57,7%) and 104 women (42,3%) with a sex ratio of 1.36.

One hundred and twenty-five patients (50.2%) were from urban areas.

The mean age of the patients was 22.38 ± 11.89 years (range: 3–65

years). Single andmarriedpatientswere themost represented in51.2%

and 43.9% of cases, respectively. Peasant patients represented 46.3%

of cases. The main etiological factors of the patients were cerebral

malaria (13%), bacterial meningitis (6.5%), and drug addiction (4.9%).

3.2 Clinical characteristics

Themean age of first seizureswas 18.96±13.36 years (range: 0 and65

years) (Table2). The ageof first seizureswas less than10years in29.2%

of the patients and less than 20 years in 59.7% of the patients. Gen-

eralized tonic-clonic seizures (95.1%) and focal aware seizures (4.9%)

were the two seizure types identified in this study. Loss of acquisitions

or psychomotor decline was the most frequent associated clinical sign

(6.5%), followed by the hemicorporeal motor deficit (1.6%).

Generalized tonic-clonic seizures were significantly more frequent

in patients aged 20–39 years (p= .001) (Table 3).We did not find a rela-

tionship between gender and seizures type.

3.3 Etiological characteristics and risk factors

Cerebral malaria was the most common etiology (18.7%), followed by

bacterial meningitis (8.1%) and head trauma (4.9%) (Table 2). In 60.2%

of thepatients, the etiologywasundetermined, but the etiological diag-

nosis investigation was incomplete (cerebral CT scan not done).

TABLE 1 Sociodemographic characteristics of the patients (n=
246)

Variables Number (%)

Sex, n (%)

Males 142 (57.7)

Females 104 (42.3)

Sex ratio (male/female) 1.36

Age (year), n (%)

Mean 22.38± 11.89

Range 3 and 65

0–4 7 (2.8)

5–9 30 (12.2)

10–14 36 (14.6)

15–17 27 (11)

18–27 87 (35.4)

28–37 35 (14.2)

38–47 15 (6.1)

48–59 5 (2)

≥60 4 (1.6)

Provenance, n (%)

Rural environment 121 (49.2)

Urban environment 125 (50.8)

Profession, n (%)

Students 16 (6.5)

Peasants 114 (46.3)

Doctors 1 (0.4)

No profession 115 (46.7)

Marital status, n (%)

Married 108 (43.9)

Single 126 (51.2)

Divorced 4 (1.6)

Widows/widowers 8 (3.3)

Past medical history, n (%)

Dystocic delivery 11 (4.5)

Cerebral malaria 32 (13)

Bacterial meningitis 16 (6.5)

Head injury 9 (3.7)

Cerebrovascular disease 4 (1.6)

Drug addiction 12 (4.9)

None 162 (65.9)

Head injuries were significantly more frequent in men than in

women (7.7% vs. 1%; p= .015) as well as toxic causes (6.3% vs. 0%; p=

.009). Significantly, cerebral malaria (p< .001) and bacterial meningitis

(p= .001) weremore common in patients younger than 20 years. Post-

stroke epilepsies were significantly more frequent in patients older

than 40 years (p < .001). Cerebral malaria was more frequent in
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TABLE 2 Clinical, etiological, and therapeutic characteristics as
well as the outcomes during follow-up visits of the patients (n= 246)

Variables Number (%)

Seizures type, n (%)

Generalized tonic-clonic seizures 234 (95.1)

Focal aware seizures 12 (4.9)

Age of first seizures (year), n (%)

Mean 18.96± 13.36

Range 0 and 65

<5 22 (8.9)

5–9 50 (20.3)

10–14 29 (11.8)

15–19 46 (18.7)

20–29 52 (21.1)

30–39 23 (9.3)

40–49 15 (6.1)

≥50 9 (3.7)

Associated clinical signs, n (%)

Loss of acquisitions or psychomotor

decline

16 (6.5)

Hemiparesis/hemiplegia 4 (1.6)

Language disorders 2 (0.8)

Etiologies and risk factors, n (%)

Infectious causes 66 (26.8)

Cerebral malaria 46 (18.7)

Bacterial meningitis 20 (8.1)

Structural causes 23 (9.3)

Posttraumatic epilepsy 12 (4.9)

Poststroke epilepsy 4 (1.6)

Hypoxic-ischemic encephalopathy

due to birth asphyxia

7 (2.8)

Toxic causes 9 (3.7)

Unknown 148 (60.2)

Treatment, n (%)

VPA 104 (42.3)

CBZ 37 (15)

PB 61 (24.8)

VPA–CBZ combination 8 (3.3)

PB–CBZ combination 36 (14.6)

Number of consultations, n (%)

Mean 6.84± 4.69

Range 3 and 48

<5 68 (27.6)

5–9 80 (32.5)

≥10 24 (9.8)

Unspecified 74 (30.1)

Outcomes during follow-up visits, n (%)

Seizures control 239 (97.2)

Drug-resistance 7 (2.8)

Abbreviations: CBZ, carbamazepine; PB, phenobarbital; VPA, sodium valproate.

patients living in urban areas than those living in rural areas (26.4% vs.

10.7%; p= .002) (Table 4). Toxic causes were more frequent in peasant

patients (p= .014).

3.4 Therapeutic characteristics

Only the first-generation AEDs (sodium valproate [VPA], carba-

mazepine [CBZ], and phenobarbital [PB]) were prescribed in this study.

VPA was the most used AED (42.3%). The CBZ–PB combination was

themost used (14.6% of all cases).

Significantly, CBZwas more prescribed in men than in women (19%

vs. 9.6%; p= .042).

3.5 Outcomes during follow-up visits

The patientswere followed at a frequency of 3months. Themean num-

ber of follow-up visits was 6.84 ± 4.69 (range: 3 and 48). The num-

ber of follow-up visits was ≥5 in 42.3% of the patients. In 97.2% of

the patients, the seizures had been controlled. The drug resistance rate

was 2.8% of cases.

Significantly, we found an association between drug resistance and

bacterial meningitis (p < .001) and hypoxic-ischemic encephalopathy

due to birth asphyxia (p < .001) (Table 5). Patients with drug-resistant

epilepsy were significantly on dual therapy (p< .001).

4 DISCUSSION

The present study shows a hospital frequency of epilepsy of 12.2%

at the Psychiatric Unit of the RHC of Tahoua. A study conducted at

the tertiary level at the National Hospital of Niamey (Assadeck et al.,

2019) reported a higher hospital frequency (29.5%). This higher hos-

pital frequency of epilepsy at the National Hospital of Niamey could

be explained by the fact that this hospital is one of the largest refer-

ral centers of the country in the management of neurological condi-

tions. On the other hand, the low hospital frequency of epilepsy in the

RHC of Tahoua could be explained by the fact that epilepsy is consid-

ered by many people as a demon possession and that the treatment

is based on traditional medicine. For example, in a cross-sectional sur-

vey about epilepsy knowledge of primary and secondary school teach-

ers in the city of Tahoua who are considered as intellectuals (Toudou-

Daouda& Ibrahim-Mamadou, 2020), 16.2%of the respondents consid-

ered epilepsy as a demon possession and 13.% of them think that the

treatment is based on traditional medicine.

In the present study, the mean age of the patients was 22.38 years,

with a slight predominance of male sex (sex ratio 1.36). This predomi-

nance of themale sex has been reported in several African sub-Saharan

studies (Houinato et al., 2013; Igwe et al., 2014; Ogunrin et al., 2014)

and recently the study carried out in Niger at the National Hospital of
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TABLE 5 Outcomes during follow-up visits by sex, age groups, profession, provenance, etiologies, treatments, and number of consultations

Outcomes during follow-up visits

Variables Total (n= 246) Seizures control (n= 239) Drug-resistance (n= 7) p-Value

Sex, n (%)

Male 142 (57.7) 136 (56.9) 6 (85.7) .129

Female 104 (42.3) 103 (43.1) 1 (14.3)

Age groups (year), n (%)

<20 105 (42.7) 100 (41.8) 5 (71.4) .120

20–39 117 (47.6) 115 (48.1) 2 (28.6) .308

40–59 20 (8.1) 20 (8.4) 0 .426

≥60 4 (1.6) 4 (1.7) 0 .731

Provenance, n (%)

Rural environment 121 (49.2) 119 (49.8) 6 (85.7) .061

Urban environment 125 (50.8) 120 (50.2) 1 (14.3)

Profession, n (%)

Students 16 (6.5) 15 (6.3) 1 (14.3) .398

Peasants 114 (46.3) 113 (47.3) 1 (14.3) .085

Doctors 1 (0.4) 1 (0.4) 0 .864

No profession 115 (46.7) 110 (46) 5 (71.4) .185

Etiologies, n (%)

Cerebral malaria 46 (18.7) 46 (19.2) 0 .199

Bacterial meningitis 20 (8.1) 16 (6.7) 4 (57.1) <.001

Posttraumatic epilepsy 12 (4.9) 11 (4.6) 1 (14.3) .242

Poststroke epilepsy 4 (1.6) 4 (1.7) 0 .731

HIEBA 7 (2.7) 5 (2.1) 2 (28.6) <.001

Toxic causes 9 (3.7) 9 (3.8) 0 .602

Unknown 148 (60.2) 148 (61.9) 0 .001

Treatment, n (%)

VPA 105 (42.7) 104 (43.5) 0 .022

CBZ 37 (15) 37 (15.5) 0 .260

PB 61 (24.8) 61 (25.5) 0 .124

VPA–CBZ combination 7 (2.8) 5 (2.1) 3 (42.9) <.001

PB–CBZ combination 36 (14.6) 32 (13.4) 4 (57.1) .001

Number of consultations, n (%)

<5 68 (27.6) 68 (28.4) 0 .098

5–9 80 (32.5) 76 (31.8) 4 (57.1) .159

≥10 24 (9.8) 23 (9.6) 1 (14.3) .683

Unspecified 74 (30.1) 72 (30.1) 2 (28.6) .930

Note: Peasants: The farmers, breeders, and butchers were considered as peasants.

Abbreviations: CBZ, carbamazepine; HIEBA, hypoxic-ischemic encephalopathy due to birth asphyxia; PB, phenobarbital; VPA, sodium valproate.

p-Value was calculated using Fisher’s exact test.

Niamey (Assadeck et al., 2019). On the other hand, a predominance of

the female sex has been reported in other studies (Osuntokun et al.,

1987, 1982; Rwiza et al., 1992; Simms et al., 2008). The male over-

representation in the majority of studies could be explained by the

fact that the disease is underreported among young women of mar-

riageable age in sub-Saharan Africa. The declaration of this disease in

a young woman could condemn her to spend her whole life being sin-

gle because men will not want her in marriage because of their reli-

giousbeliefs. Thus, parents hide the illness of their daughters toprotect

them and avoid sociocultural rejection. In the cross-sectional survey

about epilepsy knowledge of primary and secondary school teachers in

the city of Tahoua, 41.9% of the participants considered epilepsy as a
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contagious disease, and 73.2% of them would not allow their chil-

dren to marry someone with epilepsy (Toudou-Daouda & Ibrahim-

Mamadou, 2020).

The mean age of first seizures was 18.96 years in the present study.

The age of first seizures was less than 10 years in 29.2% of the patients

and less than 20 years in 59.7% of the patients. Higher proportions for

an age of first seizure less than 20 years have been reported in Burkina

Faso (Nitiéma et al., 2012; [65.8%]) and Kenya (Munyoki et al., 2010;

[77.8%]).On theother hand, a lower proportion thanour findings for an

age of first seizures less than 10 years has been reported in Cameroon

(Kamgno et al., 2003; [24.6%]).

As in the present study, many studies from sub-Saharan Africa

showed a predominance of generalized tonic-clonic seizures (Assadeck

et al., 2019; Igwe et al., 2014; Kamgno et al., 2003; Mmbando et al.,

2018). However, a predominance of focal-onset seizures has been

reported in other studies in sub-SaharanAfrica (Newton&Gero, 1984;

Osuntokun et al., 1987; Van DerWaals et al., 1983). The report of only

two seizure types in the present study could be explained by the fact

that epilepsy management had been provided by health workers not

well experienced in the management of this disease. Certain types of

focal to bilateral tonic-clonic seizures tend to be considered as gener-

alized seizures.

In the present study, an etiology has been identified in 39.8% of the

patients. Infectious causes were the most frequent (26.8%), followed

by the structural causes (9.3%). Cerebral malaria was the most com-

mon infectious cause (18.7%), followed by bacterial meningitis (8.1%).

The most common structural causes were head trauma (4.9%) and

hypoxic-ischemic encephalopathy due to birth asphyxia (2.8%). In the

study carried out in Niamey at the National Hospital of Niamey, the

structural causes were the most frequent dominated by cerebrovas-

cular disease and head injuries (Assadeck et al., 2019). Two Nigerian

studies reported a predominance of head injuries and febrile convul-

sions in childhood as the main etiological factors (Ogunrin et al., 2014,

1987). As in the present study, the predominance of infectious causes

has been reported in a study from Togo (Balogou et al., 2007). In the

present study, the predominance of cerebral malaria in patients living

in urban areas than those living in rural areas could be explained by the

fact that in Niger, there are more stagnant waters in cities than in the

countryside. These stagnant waters are a source of reproduction for

mosquitoes, which are the vector agents of malaria.

In the present study, only the first-generation AEDs (VPA, CBZ, and

PB) were prescribed. A Nigerian study also reported the prescription

of only the first-generation AEDs (Igwe et al., 2014). As in the study

carried out at the National Hospital of Niamey (Assadeck et al., 2019),

VPA was the most AED used in the present study. In Mali, a study

reported phenytoin as the most AED used (Nimaga et al., 2002). In the

present study, newer generation AEDs were not used because they

are expensive for patients who are farmers in the majority of cases

and have limited access to these drugs. Although first-generationAEDs

are not expensive, the rupture of these treatments in pharmacies is a

recurrent problem in Niger, exposing patients to the risk of epileptic

seizures due to drug withdrawal. However, this notion of the rupture

of AEDs was not reported in the present study. Possibly, this informa-

tion was neglected and not noted in the registers of consultation by

nurse technicians in mental health during follow-up visits. We found

only 2.8% of cases of drug-resistance in the present study. In the lit-

erature, it is estimated that 30%--40% the of patientswith epilepsywill

develop drug-resistant epilepsy (Kalilani et al., 2018). Our results are

very far from the data in the literature. This low rate of drug-resistance

in the study presence could be explained by (1) medical follow-up pro-

vided by nurse technicians in mental health (donation of AEDs and

search for epileptic seizures) who do not recognize certain types of

focal onset seizures. Besides, nonspecialist physicians and internists

are called upon by nurse technicians in mental health in cases of per-

sistent trues generalized tonic-clonic seizures or focal onset seizures,

and (2) the absence of electroencephalographic monitoring respon-

sible for the failure to detect certain types of focal onset seizures

not recognized by nurse technicians in mental health during medical

follow-up.

4.1 Limitations of the study

The first limitation of the study is sample size. Second, the unavail-

ability of complementary examinations for an etiological investigation

of epilepsy at the RHC of Tahoua such as neuroimaging exams. This

explains thehighproportionof patientswith epilepsywithout adefined

etiology. Third, the retrospective nature of this study explains why

somedetailswerenotprovidedespecially seizure frequency inpatients

with drug-resistant epilepsy. Fourth, the low prevalence of drug resis-

tance suggests that certain types of focal-onset seizures are unrecog-

nized because themedical follow-upwas provided essentially by nurse

technicians in mental health.

5 CONCLUSIONS

Our study shows a predominance of infectious causes (26.8%), cer-

tainly due to a high prevalence of infectious diseases in Niger, such as

malaria and meningitis. Also, the study found only 2.8% of drug resis-

tance, which is far and away very low compared to the literature data.

On the other hand, the present study shows limited access to diagnos-

tic tests of epilepsy at the RHC of Tahoua, such as the CT scan explain-

ing why 60.2% of the patients did not have an identified etiology. To

improve the quality of epilepsy management at the RHC of Tahoua, it

is necessary to facilitate for people with epilepsy the accessibility to

the cerebral imaging such as CT scan. It is also necessary to organize

continuous training sessions for the health workers who are already

in their workstation (nurse technicians in mental health, nonspecial-

ist physicians, and internists) to improve their knowledge of epilepsy

management. Finally, young peoplemust be encouraged to specialize in

neurology, and the fight against infectious diseasesmust bewell under-

taken.
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