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Objectives: To investigate the reasons for the high prevalence of epilepsy (>6%) discovered in 2015 in the
Aketi health zone in the north of the Democratic Republic of the Congo.
Methods: Persons with epilepsy (PWE) diagnosed in a door-to-door survey in 2015 were traced and re-
examined in 2017 by a neurologist. Confirmed PWE were paired with matched controls. For
onchocerciasis assessment, children 7-10 years old were tested for IgG4 Onchocerca volvulus (OV16)
antibodies, a rapid epidemiological mapping of onchocerciasis (REMO) study was performed, and
ivermectin coverage was investigated.
Results: Forty-three (61.4%) previously diagnosed PWE were traced; the neurologist confirmed the
epilepsy diagnosis in all of them. The overall OV16 positivity rate was 64.5%. Poor ivermectin coverage
(55.9%) and a high prevalence of onchocercal nodules (>70%) were observed. The prevalence of epilepsy
was 5.7% in Aketi rural town, with nine PWE (13.8%) experiencing head nodding seizures. A case-control
study showed that PWE had lower body weight and higher ivermectin coverage in 2017 than healthy
controls.
Conclusions: The high prevalence of epilepsy in the Aketi health zone, despite 14 years of community-
directed treatment with ivermectin (CDTI), was found to be associated with high onchocerciasis
transmission and low ivermectin use. An awareness programme to increase ivermectin coverage and the
introduction of a bi-annual CDTI programme should be considered.
© 2018 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction

A high prevalence of epilepsy has been reported in many
onchocerciasis endemic areas (Pion et al., 2009; Boussinesq et al.,

2002; Kaiser et al., 1996; Ovuga et al., 1992; Prischich et al., 2008;
Colebunders et al., 2016a; Gerrits, 1983; Rwiza et al.,, 1992),
including the Democratic Republic of Congo (DRC) (Levick et al.,
2017; Colebunders et al., 2016b,c; Casis, 1938). Recent studies have
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suggested that the Onchocerca volvulus parasite is the trigger
behind the seizures in a large percentage of persons with epilepsy
in onchocerciasis endemic regions and that in these regions,
treatment with ivermectin protects against epilepsy (Levick et al.,
2017; Colebunders et al., 2016¢; Colebunders et al., 2018a; Chesnais
etal., 2018). However, the pathophysiological mechanism by which
0. volvulus triggers epilepsy remains to be elucidated (Colebunders
et al., 2018b; Colebunders and Titulaer, 2017; Johnson et al., 2017;
Idro et al., 2016).

A house-to-house epilepsy prevalence survey was conducted in
April 2015 in the Aketi health zone, an onchocerciasis endemic area
in the province of Bas-Uélé in the north of the DRC. Results from
that study revealed an epilepsy prevalence and incidence of 6.8%
and 1.1%, respectively, in Wela village, and of 8.4% and 1.4%,
respectively, in Makoko village (Levick et al, 2017). These
prevalence and incidence rates are surprisingly high given the
fact that a community-directed treatment with ivermectin (CDTI)
programme had been implemented for 14 years in these villages,
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and that based on interviews of household members, ivermectin
coverage in 2015 was calculated to be 65.1% in Wela and 78.1% in
Makoko (Levick et al., 2017). Meanwhile in 1999, prior to CDTI
introduction, these villages were known to be onchocerciasis
hyperendemic, with 98% of adults presenting onchocercal nodules
during a rapid epidemiological mapping of onchocerciasis (REMO)
assessment (Levick et al., 2017).

To investigate the reasons for these very high epilepsy
prevalence and incidence rates, the epilepsy and onchocerciasis
situation in this health zone was re-investigated in April 2017.
During the 2015 survey, epilepsy cases were confirmed by a non-
specialist medical doctor. To exclude an overestimation of epilepsy
prevalence due to inappropriate confirmation in 2015, it was
necessary to have a neurologist re-confirm these cases. The high
pre-CDTI onchocerciasis endemicity in Wela and Makoko (98%
REMO findings), coupled with sub-optimal ivermectin coverage in
2015 led us to suspect that high O. volvulus transmission may have
been the cause of the observed epilepsy prevalence and incidence.
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Figure 1. The Aketi health zone (in red) located in the province of Bas-Uélé (in yellow) in the Democratic Republic of the Congo.
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An assessment of the onchocerciasis situation in these villages was
necessary to verify this hypothesis. Lastly, given that previous
surveys focused only on rural villages, it was thought that data on
onchocerciasis and epilepsy obtained in a sub-urban setting within
the same health zone would be informative.

Materials and methods
Study sites

Studies were conducted in three different sites in the Aketi
health zone (the villages of Wela and Makoko and the rural town of
AKketi) located in the province of Bas-Uélé in the north of the DRC
(Figure 1).

In the Aketi health zone, the morbidity pattern is dominated by
poverty-related conditions, among which infectious diseases and
epilepsy are the main reasons for consultation and admission to
health care facilities. Agriculture, hunting, and fishing are the main
economic activities of the health zone inhabitants. Five main rivers
flow marginal to or across the health zone: the Itimbiri, Likati, Rubi,
Telé, and Aketi rivers.

The village of Wela is situated on the road from Buta to Aketi, at
20km distance from Aketi. The village is located 1km from the
Angu rapids of the Rubi River (Figure 2). Makoko is situated 1 km
south-east of Aketi, on the left bank of the Itimbiri River and along
the Aketi River. The total population of Wela and Makoko at the
time of the study was 14 683. Aketi is the largest town of the three
study sites, an estimated 41,913 residents in 2012 (Archive.today,

2013) and is situated on the right bank of the Itimbiri River. The
Rubi and Itimbiri rivers are breeding sites for the vector Simulium
damnosum (blackflies). A CDTI programme (Mectizan) for the
control of onchocerciasis has been ongoing in the Aketi health zone
since 2003.

Epilepsy definition

Epilepsy was defined as the occurrence of at least two
unprovoked seizures separated by 24 h or more in the past 5
years (adapted from the operational definition of the Interna-
tional League Against Epilepsy (ILAE) guidelines of 2014
(Fisher et al., 2014)). A person with onchocerciasis-associated
epilepsy (OAE) was defined as recently proposed (Colebunders
et al., 2017): (1) a PWE according to the ILAE 2014 definition
above; (2) age at onset of seizures between 3 and 18 years; (3)
no obvious cause of epilepsy in the patient’s history or on
physical examination; (4) residence in an onchocerciasis
endemic area for at least 3 years; (5) no history of abnormal
psychomotor development prior to epilepsy onset. Nodding
seizures were defined as reported repetitive, involuntary drops
of the head to the chest in a previously normal person, with
onset between the ages of 3 and 18 years. ‘Nakalanga’ features
(Foger et al., 2017) that were sought during the physical
examination by the neurologist included growth retardation or
short stature without an obvious cause, delayed or absence of
external signs of sexual development, malformations, and
mental retardation (Foger et al., 2017).
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Figure 2. The villages of Aketi, Makoko, and Wela, and the Itimbiri and Rubi rivers located in the Aketi health zone.
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Study design

This study used a mixed design approach. In Wela and Makoko,
the studies listed below were performed.

(1) Confirmation of epilepsy diagnosis: Persons identified with
epilepsy by the non-specialist physician during the 2015
survey were traced by community health workers and referred
to the health centre, where they were interviewed and
examined by a neurologist (DM) to ascertain the diagnosis
of epilepsy.

(2) Anti-0. volvulus 1gG4 antibody serosurvey among children aged
7-10years: In both villages, parents with eligible children were
invited to participate in the study. Testing for O. volvulus
antibodies was performed on the children using the rapid OV16
test (Standard Diagnostics, Inc., Gyeonggi-do, Republic of
Korea).

(3) REMO assessment study: In both villages, men >20years old
with a length of stay of at least 10 years in the village were
examined for the presence of onchocercal nodules.

(4) Ivermectin coverage survey: In both villages, an evaluation of
ivermectin coverage in 2017 for the resident population (those
who had been in the village for at least 6 months) was done
using a standardized questionnaire, by inquiring about
personal ivermectin intake by the household members during
the last CDTI programme.

(5) Focus group discussions (FGDs): Six focus group discussions
were conducted, three in Wela and three in Makoko. In each
village, we had one FGD with youths >18 years old, one with
adult females, and one with adult males. Each group consisted
of 10 purposively selected participants. Discussions were
conducted in the local language on the basis of a pre-tested
question guide, were recorded in digital format, and lasted at
least 50 min but no more than 1h. Discussions were geared
particularly towards investigating (1) CDTI challenges, (2)
epilepsy knowledge and practice, and (3) stigma faced by PWE
and their next-of-kin.

Additionally, the studies outlined below were conducted in the
rural town of Aketi.

(1) Epilepsy prevalence survey: All households in a part of Aketi
along the Itimbiri River were visited by community directed
distributors of ivermectin (CDDs) trained to detect suspected
cases of epilepsy. If household members of a selected house
were not at home, the next house was visited. All household
heads and parents of children present in the household were
interviewed in their local language. The age and sex of every
household member and their individual history of ivermectin
intake were recorded. Screening for epilepsy was performed
using the five-item questionnaire validated by Diagana et al.
(2006). Anyone whose response to at least one of the five
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questions was positive was considered to be a suspected case of
epilepsy and was referred to the health centre where he/she
was seen by the neurologist (DM). The person and/or his family
member was asked to describe the types of seizures (or to show
what happens during a seizure), to report the precipitating
circumstances, the duration of seizures, whether they were
associated with uncontrollable tongue biting or passing of
urine or stool, and whether there were episodes of absence
(decreased consciousness of sudden onset and short duration)
with or without nodding of the head. The neurologist
examined suspected epilepsy cases to establish the final
diagnosis of epilepsy. The autonomy of the participants was
grossly assessed based on whether the daily life activities of the
participant were affected by epilepsy or not. Confusion was
defined as a disturbed orientation with regard to time, place, or
person.

(2) Epilepsy case—control study: Persons with confirmed epilepsy
diagnosed by the neurologist during the Aketi rural town
epilepsy survey were included as cases. Controls were persons
without epilepsy from neighbouring households who were of
similar age and of the same sex as the cases. Cases and controls
were all interviewed and examined by the neurologist and
tested for the presence of OV16 antibodies using the rapid
OV16 test.

Study period

All studies were performed from April 5 to April 17, 2017, except
for the ivermectin coverage study which was performed in
November 2017, 4 months after the distribution of ivermectin.

Data analysis

In the quantitative studies, summary characteristics were
obtained for both categorical (frequencies) and continuous variables
(mean or median). Univariate models (logistic regression for
categorical variables and linear regression for variables measured
onacontinuous scale) adjusted by age, sex, and village of origin were
used to identify significant differences between the two groups.
Matching was done to eliminate confounding effects due to age, sex,
and village of origin. While considering the confounding variables
(the cluster or strata effect), a multivariable generalized linear mixed
model (GLMM) with logit link was used to determine the association
between epilepsy and risk factors. The multivariable model was
selected using the Akaike information criterion (AIC) (Agresti, 2003;
Kutner et al, 2005) and all estimates were obtained with a
significance level of 0.05. All p-values were two-sided.

In the qualitative study, FGD transcripts were imported into
Atlas.ti 6. Codes were discussed and finalized by a team with
expertise in qualitative research methods. The final report was
made based on a descriptive model.

Table 1
0V16 test results for children aged 7-10 years in Wela and Makoko.
Age (years) Wela Makoko
Number examined 0V16-positive Number examined 0V16-positive
n (%) n (%)
7 60 46 (77%) 43 19 (44%)
8 43 33 (77%) 35 18 (51%)
9 21 18 (86%) 17 6 (35%)
10 28 25 (89%) 35 17 (49%)
All ages 152 122 (80%) 130 60 (46%)




D. Mukendi et al./International Journal of Infectious Diseases 79 (2019) 187-194 191

Results
Epilepsy in Wela and Makoko

Of the 70 PWE diagnosed in 2015, 43 (61.4%) could be found in
2017. The neurologist (DM) examined 23 (59.0%) of the 39
suspected epilepsy cases from Wela and 20 (64.5%) of the 31
suspected cases from Makoko who were identified during the
2015 epilepsy survey, confirming the diagnosis of epilepsy in all of
them. The remaining suspected epilepsy cases identified in 2015
could not be examined because they had either died, relocated, or
were unavailable due to farming activities at the time of the
survey.

Onchocerciasis transmission in Wela and Makoko

The prevalence of OV16 antibodies in children aged 7-10 years
was 80% in Wela and 46% in Makoko (p <0.0001) (Table 1). The
overall OV16 positivity rate was 64.5%.

Amongst the children tested for OV16 antibodies, ivermectin
coverage was 80% in Wela compared to 96% in Makoko (p =0.0001).
When considering both villages, 152 (62%) of the 246 children who
reported having taken ivermectin at least once were OV16-positive
compared to 30 (83%) of the 36 who reported not having taken
ivermectin (p=0.014).

During REMO assessment, 43 (86%) of 50 adult men examined
in Wela and 21 (70%) of 30 examined in Makoko presented with
onchocercal nodules (p=0.085). In Wela, 38 (76%) men had more
than one nodule (range 2-11 nodules) and in Makoko, 12 (40%)
men had more than one nodule (range 2-6 nodules).

Ivermectin coverage in Makoko and Wela

Ivermectin use in 2017 was reported by 64.5% of the
inhabitants of Makoko and by 51.8% in Wela (p=0.0002).
Ivermectin coverage was significantly lower in the 5-10 years age
group compared to the older age groups, and in Wela compared to
Makoko (Table 2). However, in both villages combined, only three
(10%) of 30 children aged 5 years and 21 (52.5%) of 41 children aged
6 years had taken ivermectin during the last distribution 4 months
earlier.

Of the 374 residents who did not receive ivermectin in 2017, the
reasons were age below 5 years (51.6%), refusal to take the drug
(27.0%), absence during the distribution (14.7%), pregnancy and
breastfeeding (4.0%), and severe illness (2.7%). Epilepsy was not
considered a contraindication to ivermectin use. Children between
the ages of 5 and 10 years were less likely to have taken ivermectin
than older children and adults.

Qualitative study in Makoko and Wela

During the FGDs, most respondents knew about ivermectin as
well as its role in treating filarial diseases and in preventing
blindness. One participant mentioned that it helps to reduce
epilepsy. However, about two-thirds of participants reported
either never taking ivermectin, having stopped using it, or taking it
irregularly. The main reason for refusal to take ivermectin was fear
of adverse effects preventing them from working on the farm.
Certain participants complained about the number of tablets to be
taken, which they considered to be too many and therefore could
result in severe adverse effects and even death. Another reason was
“being away from home, to work at the farm, during the
distribution of ivermectin”.

Epilepsy was well known by the community; however, for most
community members, epilepsy was caused by wizards and bad
spirits, and therefore traditional healers were consulted. There was
also a general belief that epilepsy was infectious. For example, it
was mentioned that “dishes, beds, toilets and clothes should not be
shared with a person with epilepsy” and that “children with
epilepsy should not go to school because they could contaminate
other children”. Concerning anti-epileptic treatment, they
reported that phenobarbital was known to calm the seizures but
had to be bought in the pharmacy, which most families could not
afford. Many participants also complained of having been duped
financially by traditional healers who had promised to cure them.

Aketi rural town epilepsy prevalence

During the household survey in Aketi rural town, 350 households
were visited; 125 (5.7%) of the 2180 people screened were suspected to
have epilepsy based on the five questions. In 20 (5.7%) of the 350
households there were at least two persons suspected to have epilepsy.
Most suspected PWE were in the 20-29 years age group (Table 3).

Of the 125 persons suspected to have epilepsy, only 65 (52%)
were seen by the neurologist (DM). The diagnosis of epilepsy was
confirmed in all of them. The median age of PWE was 19 years
(range 14-27 years). The first seizures appeared most frequently in
the 10-15 years age group (Figure 3).

In 52 (83.9%) of the 62 PWE for whom information was available,
seizures had started between the ages of 3 and 18 years; 47/62
(75.8%) PWE met all the diagnostic criteria for OAE; five did not meet
the criteria because they had lived in the village for less than 3 years.

Thirty-eight (58.5%) PWE experienced tonic-clonic seizures;
nodding seizures were reported in nine (13.8%). Furthermore, 22
(33.8%) PWE presented with one or more features of Nakalanga:
short stature (n=17; 26.2%), delayed/absent secondary sexual
characteristics (n=10; 15.4%), and deformities of either the spine

Table 2
Ivermectin intake during the 2017 CDTI by sex, age group, and village.
Makoko Wela p-Value Total p-Value
(Makoko vs. Wela)  (Makoko and Wela)
Sex-specific ivermectin coverage, n (%) Male 90/140 (64.3%) 152/305 (49.8%) 0.003 242(445 (54.3%) Male vs. female, p=0.18
Female 95/147 (64.6%)  158/294 (53.7%) 0.014 253/441 (57.4%)
Total 185/287 (64.5%) 310/599 (51.8%)  0.0002 495/886 (55.9%)
Age-specific ivermectin coverage, n (%) 5-10 years 37/65 (56.9%) 72/126 (57.1%) 0.4880 109/191 (57.1%) 0.0001*
11-20 years  46/55 (83.6%) 75/102 (73.5%)  0.0749 121/157 (77.1%)
21-30 years  29/33 (87.9%) 48/77 (62.3%) 0.0040 77/110 (70.0%)
31-40 years  28/32 (87.5%) 51/75 (68.0%) 0.0178 79/107 (73.8%)
>40years 45/53 (84.9%) 64/100 (64.0%)  0.0030 109/153 (71.2%)
Total 185/238 (77.7%)  310/480 (64.6%) 0.0002 495/718 (68.9%)

CDTI, community-directed treatment with ivermectin.

@ Chi-square test, corresponding p-value across age groups.
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Table 3
Aketi age-specific prevalence rates of epilepsy.

Number of persons suspected to have epilepsy

Probable epilepsy prevalence (%)

22
6.9
12.0
9.2
1.6
5.7

Age (years) Population
>40 366 8
30-39 232 16
20-29 334 40
10-19 546 50
<10 702 11
All ages 2180 125
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Figure 3. Numbers of persons with epilepsy with onset per age group.

or thorax (n=9; 13.8%). Eight (15.3%) PWE were confused.
Autonomy during daily life activities was altered in 22 (33.8%)
PWE.

Epilepsy treatment

Twenty-seven (41.5%) PWE had never taken any anti-epileptic
treatment. Phenobarbital was the only anti-epileptic drug used.
Only six (9.2%) PWE reported taking anti-epileptic drugs regularly,
26 (40%) took anti-epileptic drugs only for a short period following
seizures, and six (9.2%) had stopped taking treatment. Thirty-three
(50.8%) PWE used traditional medicine. Forty (61.5%) PWE reported
at least one seizure daily.

Table 4
Characteristics of cases and controls in the Aketi case-control study—univariate
analysis.

Cases Controls p-Value

n=65 n=65
Female 31(47.7%) 31 (47.7%) 1
Median age (years) 235 235 1
Median length of stay in Aketi (years) 17 17 1
Complicated delivery 2 (3.1%) 1(1.5%) 0.6
Febrile convulsions 2 (3.1%) 0 0.15
Serious illness during infancy 6 (9.2%) 10 (15.4%) 0.3
Mean length of stay in the village (years) 18.12 17.62 0.8
Mean body weight (kg) 379 52.3 <0.0001
Confusion 8 (12.3%) 2 (3.1%) 0.05

Ivermectin intake last year
0V16 positivity

49 (75.3%) 37 (56.9%) 0.03
48 (73.8%) 37 (56.9%) 0.04

Case-control study

The 65 confirmed PWE were matched for sex and age with one
control each, thus there were 65 case—control pairs. The mean age
was 19 years (standard deviation 10.8 years) and median age was
23.4 years, and 47.7% were female pairs. Cases had a lower body
weight, reported more ivermectin intake, and more often
presented O. volvulus antibodies compared to controls (Table 4).

Upon fitting the multivariate model, only weight and ivermec-
tin intake differed significantly between the cases and controls
(Table 5).

Discussion

A high prevalence of epilepsy in the villages of Wela (6.8%) and
Makoko (8.4%) and the town of Aketi (5.7%) was observed despite
14 years of CDTI. This high prevalence is similar to previous
findings in other onchocerciasis endemic areas (Pion et al., 2009;
Boussinesq et al., 2002; Prischich et al., 2008; Gerrits, 1983; Levick
et al., 2017) and higher than the median epilepsy prevalence of
1.42% observed in Sub-Saharan Africa (Ba-Diop et al., 2014). The
fact that approximately three-quarters of the PWE met the criteria
for OAE and that some of them presented nodding seizures and
Nakalanga features, support the presence of OAE in the Aketi
health zone.

An additional argument supporting OAE in the Aketi health
zone is the high prevalence of OV16 antibodies in children below
the age of 10 years, indicating a high ongoing O. volvulus
transmission rate, which is likely to be caused by the location of
the villages very close to blackfly breeding sites and a high blackfly
biting rate.

The low ivermectin coverage observed is a clear indication that
the CDTI programmes in Wela and Makoko have failed. The REMO
results showing >70% of examined men with nodules in both
villages further suggests very poor onchocerciasis control during
the past 14 years. The poor coverage is partly explained by the lack
of an education campaign about the benefits of the CDTIL

To reduce the onchocerciasis transmission rate in the Aketi
health zone, bi-annual CDTI complemented with proper sensiti-
zation needs to be considered. Indeed, bi-annual CDTI has been
shown to improve treatment uptake, and proper sensitization will
curb the high rates of refusal of ivermectin due to the fear of side
effects (Frempong et al, 2016). Better timing of distribution

Table 5

Parameter estimates from the generalized linear mixed model.
Parameter Estimate Standard error p-Value
Intercept —6.6324 1.8352 0.0003
Length of stay in Aketi -0.0321 0.0187 0.0872
Body weight 0.1321 0.0233 <0.0001
Ivermectin intake last year 11351 0.5341 0.0336
Complicated delivery 1.4827 1.4283 0.2992
Serious illness during infancy —0.8418 0.6039 0.1634
0V16 positivity 0.5749 0.4916 0.2423
Strata effect 0.0457 0.0187 0.0401
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campaigns to coincide with periods of least farm activity would
also contribute to increasing the therapeutic coverage of ivermec-
tin, as revealed by the qualitative survey. Education programmes
involving radio broadcasts and film projection in the local language
could help increase the proportion of consenting villagers. The
reason why children 5-10 years of age were less likely to have
taken ivermectin than older children is explained by the low
number of 5-6-year-old children who had taken ivermectin -
34.2% compared with 70.2% of the 7-10-year-olds. Five years is the
age at which children are eligible to take ivermectin (Burnham,
1998). It is possible that some of the 5-year-olds at the time of the
survey were not yet 5 years old, 4 months earlier, at the time of
ivermectin distribution. Another explanation is that ivermectin
distribution is not done based on age but on height, by measuring
children with a stick to determine the number of tablets that need
to be given. Therefore, it is possible that certain 5-6-year-old
children who were too small did not receive the ivermectin. The
ivermectin intake of children 7-10 years old who were tested for
the presence of OV16 antibodies was very high (80%). However, a
social desirability response bias needs to be considered.

The case-control study, using a multivariable model, revealed
that the PWE had lower body weights and were more likely to have
taken ivermectin than controls. We have noticed before that PWE
in onchocerciasis endemic regions tend to take more ivermectin
than controls, probably because ivermectin reduces onchocercia-
sis-associated itching, which is frequently present in persons with
OAE (Levick et al., 2017; Colebunders et al., 2016b). On the other
hand, we observed previously that before the development of
epilepsy there was less ivermectin use, suggesting a protective
effect of ivermectin in the development of OAE (Levick et al., 2017;
Colebunders et al., 2016b).

Children who had taken ivermectin were less likely to have
0OV16 antibodies compared to those who were ivermectin-naive
(p=0.014). This is perhaps because ivermectin use may protect
against acquiring a sufficiently high microfilariae density to induce
OV16 antibodies.

The management of epilepsy is far from optimal in the Aketi
health zone, as only 9.2% of PWE had regular anti-epileptic drug
treatment. Consequently, 61.5% of PWE reported daily seizures. The
qualitative survey revealed that the main reason for poor epilepsy
treatment was the lack of financial resources to purchase the drugs,
similar to what was found in another onchocerciasis endemic area
in Cameroon (Dongmo et al., 2004). Poverty and lack of knowledge
result in the families going to consult traditional healers, thus
increasing costs, delaying medical care, and increasing the risk of
PWE being refractory to anti-epileptic drugs (Nzuzi et al., 2016).
Proper sensitization of the population is needed to raise awareness
of the benefits of early epilepsy treatment. Furthermore, a
decentralized system of epilepsy care with continuous availability
of cheap/free drugs would be recommended in such resource-
limited settings.

This study has several limitations. First, during his short stay in
Aketi, the neurologist was only able to see a limited number of
persons suspected to have epilepsy to confirm the diagnosis. We do
not have information about the persons identified during the 2015
survey who could not be traced. Some of them may have died,
moved to another village, or were not interested in attending for a
visit because they felt healthy. Therefore, the PWE seen by the
neurologist cannot be considered representative of all PWE in the
area. However, all suspected cases in the rural town of Aketi who
were available to consult with the neurologist were indeed
confirmed as PWE, suggesting a satisfactory positive predictive
value for the five-question screening tool. Laboratory and
radiological investigations were not performed to identify the
exact cause of epilepsy. Although it was possible to exclude
perinatal brain damage as an important cause of epilepsy by

properly taking the PWE birth history, it was, however, difficult to
determine the attributable fraction of, for instance, epilepsy
caused by neurocysticercosis. The onset of epilepsy due to
neurocysticercosis may also occur between the ages of 11 and
20 years, similar to OAE (Monteiro et al., 1995). However, the mean
age at seizure onset in neurocysticercosis is usually after 25 years
(Monteiro et al., 1995; Medina et al., 1990).

In conclusion, this study showed a very high prevalence of OAE
in the Aketi health zone. An awareness programme about the
importance of proper onchocerciasis control needs to be imple-
mented to increase ivermectin coverage, together with a bi-annual
CDTI programme. In addition, there is an urgent need for a
decentralized system to treat all PWE in the health zone. This needs
to include uninterrupted access to affordable anti-epileptic
treatment and will require training of the local healthcare workers
on how to treat PWE. Such a project is currently being planned by
the Ministry of Health of Bas-Uélé in collaboration with a non-
governmental organization, VZW Aketi.
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