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ARTICLE INFO ABSTRACT

Keywords: Purpose: To describe the clinical manifestations of persons with epilepsy (PWE) in onchocerciasis endemic
Onchocerciasis villages in South Sudan.

Epilepsy Methods: During a survey in Maridi County in May 2018, PWE were interviewed and examined in their

Nodding syndrome

households by a clinical officer or medical doctor. Onchocerciasis-associated epilepsy (OAE) was defined as =2
Nakalanga syndrome

Ivermectin seizures without any obvious cause, starting between the ages of 3-18 years in previously healthy persons who

Treatment had resided for at least 3 years in the onchocerciasis endemic area.

Maridi Results: Seven hundred and thirty-six PWE were included in the study; 315 (42.8%) were females; median age

South Sudan was 18 years. A variety of seizure types were reported: generalized tonic-clonic seizures in 511 PWE (69.4%),
absences in 15 (2.0%), focal motor seizures with full awareness in 7 (1.0%), focal motor seizures with impaired
awareness in 25 (3.4%), brief episodes of hallucinations in 316 (43.9%) and nodding seizures in 335 (45.5%).
The median age of onset of all seizures was 10 years, and 8 years for nodding seizures. PWE with nodding
seizures presented with more cognitive disabilities. The diagnostic criteria for OAE were met by 414 (85.2%) of
the 486 PWE with complete information. Eighty (11.0%) PWE presented with Nakalanga features. Only 378
(51.4%) PWE were taking anti-epileptic treatment.
Conclusion: PWE presented with a wide spectrum of seizures. The high percentage of PWE who met the diag-
nostic criteria for OAE suggests that better onchocerciasis control could prevent new cases. Urgent action is
needed to close the anti-epileptic treatment gap.

1. Introduction different seizure presentations including nodding syndrome (NS) [2,3].
NS was first investigated in 2001-2 in Lui and Amadi in Western

Previous surveys have demonstrated that areas with high oncho- Equatoria region, South Sudan, by a team led by the World Health
cerciasis transmission are prone to an increased prevalence of epilepsy Organization (WHO) [4]. Three small case control studies (82 pairs in
[1]. To describe this epidemiological phenomenon, the term oncho- total) performed during these investigations showed that infections
cerciasis-associated epilepsy (OAE) was proposed that includes with Onchocerca volvulus diagnosed by skin snips were more often
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present in NS cases compared to controls (OR 9.3-29.0) [4]. In 2011,
the Centers for Disease Control and Prevention (CDC) confirmed this
finding in a case-controlled study involving 38 pairs from two different
communities in Maridi and Witto towns (OR = 3.2) [5]. In 2013, a
rapid assessment of the prevalence of epilepsy in Mvolo, Western
Equatoria region, showed that one in two households had at least one
child with epilepsy [6]. Recently, an epilepsy survey in villages west of
Juba County and in Tore Payam in Yei County, Central Equatoria re-
gion, also identified persons with NS (Dr. Louis Edward Danga, un-
published report). However until now no population-based study has
investigated the epilepsy prevalence and the clinical spectrum of epi-
lepsy in any onchocerciasis endemic region in South Sudan.

In addition to the classic features of onchocerciasis (skin changes
and eye disorders), different types of epilepsy, growth retardation, de-
layed or absent external signs of sexual development, and facial, thor-
acic and spinal deformities have been observed in people living in
onchocerciasis endemic areas [2]. The frequency of these different
clinical manifestations and the underlying pathogenesis is unknown.

In May 2018, a door-to-door household survey was conducted in an
onchocerciasis endemic area in Maridi, in the Western Equatoria region
of South Sudan (Fig. 1).

We visited 44 villages in 8 study sites in the Maridi central area
(Fig. 2).

A total of 2511 households were visited, corresponding to 17,652
individuals; 736 (4.2%) individuals had epilepsy confirmed by a clinical
officer or medical doctor. Detailed prevalence and incidence data are
published elsewhere. In this paper we describe the clinical features of
the PWE identified in these villages.
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2. Methods
2.1. Study setting

The population of Maridi County is estimated at 101,065 [7]. Water
is mainly accessed from the Maridi River, which is fast flowing with
several shallow rapids and a weir near the town that provides breeding
sites for the Simulium vector (blackfly) that transmits O. volvulus.

Farming is the main economic and livelihood activity in these vil-
lages. The livestock are mainly goats and sheep; no pigs are kept in the
Maridi villages.

2.2. Study design

The study protocol has been previously published [8]. In brief, all
individuals in selected villages in the area around Maridi town were
included in a door-to-door survey in May 2018. A two-step approach
was used to identify persons with epilepsy. A pre-tested validated
questionnaire consisting of five specific questions was used to screen for
epilepsy [9]. Research assistants living in the affected villages were
trained to conduct the screening process. Questionnaires were trans-
lated into the local language and back translated into English to ensure
no loss of meaning, and pilot tested. Persons suspected to have epilepsy
identified by the research assistants were visited in their homes by a
clinical officer or medical doctor who took a detailed medical history
and performed a targeted clinical examination to confirm or reject the
diagnosis of epilepsy, using a structured pre-tested questionnaire.
During clinical examination, the following elements were assessed: fa-
cial, thoracic or spinal abnormalities, presence of external signs of
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Fig. 1. Map of South Sudan with the major cities including Maridi.
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Fig. 2. Map of the Maridi central area showing the eight study sites.

sexual development in individuals > 16 years old with growth re-
tardation, signs suggestive of onchocerciasis skin lesions (papular or
nodular pruritic skin, leopard and lizard skin), neurological conditions
(mental disability, psychiatric problems, gait disorders, muscular
weakness) and degree of disability.

2.2.1. Definitions

Epilepsy was defined as recommended by the International League
Against Epilepsy (ILAE) as an individual with at least two unprovoked
seizures with a minimum of 24 h separating the two episodes [10].

A person with active epilepsy was defined as a person who is taking
anti-epileptic treatment or who is not on anti-epileptic treatment but
had at least one episode of seizures during the last 5 years.

Nodding seizures were defined as the head dropping forward re-
peatedly during a brief period of reduced consciousness.

A person with OAE was defined as a person meeting all the fol-
lowing six criteria [2]: 1) a history of at least two unprovoked epileptic
seizures at least 24 h apart; 2) living for at least 3 years in an oncho-
cerciasis-endemic region; 2) living in a village with a high prevalence of
epilepsy including families with more than one child with epilepsy; 4)
no other obvious cause of epilepsy; 5) onset of epilepsy between the
ages of 3 and 18 years; 6) normal psychomotor development before the
onset of epilepsy.

As potential “obvious” causes of epilepsy, a history of peri-natal
trauma, severe measles, malaria, encephalitis or meningitis, or head
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injury with loss of consciousness in the 5 years preceding the onset of
seizures was considered.

Nakalanga features were defined as an association of growth re-
tardation without an obvious cause, with facial, thoracic or spinal de-
formation and delay or absence of external signs of sexual development
[9].

The level of autonomy of PWE was assessed using the modified
Rankin Scale [11] and ranged from no disability to severe disability.

2.3. Study inclusion criteria
All persons suspected to have epilepsy during the house to house

screening process who were confirmed by a clinical officer or medical
doctor were included in the study.

2.4. Data collection, management
Data were collected by trained clinical officers and medical doctors

using a questionnaire deployed on Open Data Kit (ODK, https://
opendatakit.org/) software installed on tablet computers.

2.5. Data analysis

Means and standard deviations are presented for continuous out-
come measures, while frequencies and percentages are presented for
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categorical variables. Chi-squared tests were used to compare any
group differences for categorical variables. For non-parametric con-
tinuous variables, either a Mann Whitney test or a Kruskal Wallis
ranking test was performed when the medians for more than two
variables were compared. More specifically, we analyzed the gender
and age distribution of different types of epilepsy (epilepsy without
nodding seizures, nodding seizures only, and nodding seizures with
other forms of seizures), the frequency of the different forms of seizures,
and the age of onset, clinical features, and family history of PWE with
different types of epilepsy. Certain questions were not asked because of
an error in formatting the ODK questionnaire, and for certain questions
the answer was not known. To calculate the percentage of persons
providing answers to each question, we excluded from the denominator
any questions that were not asked, and any questions for which an
answer was not obtained.

2.6. Ethics approval and consent to participate

Ethical approval was obtained from the ethics committee of the
Ministry of Health of the Republic of South Sudan and from the ethics
committee of the University of Antwerp, Belgium. The study aims and
procedures were explained to all participants in the language of their
choice and signed or finger-printed informed consent was obtained
from participants, parents or carers, and assent obtained from adoles-
cents (age 12-18 years). All personal information was encoded and
treated confidentially.

3. Results

Seven hundred and thirty six PWE were included in the study, of
which 421 (57.2%) were males and 315 (42.8%) were females. The
median age of all PWE was 18 years (interquartile range (IQR):15-20);
6.5% were younger than 10 years; 62.2% were between the ages of
10-19 years (Table 1).

In 401 (54.5%) PWE there was a history of epileptic seizures
without nodding; in 74 (10.1%) a history of only nodding seizures; and
in 261 (35.5%) a history of nodding seizures followed by the devel-
opment of other seizures types. The most frequent seizure type was
generalized tonic-clonic seizures (Table 2).

In 621 (84.4%) PWE there was a history of losing consciousness; in
594 (80.7%) there was foaming at the mouth; in 384 (52.2%) seizures
were associated with loss of bladder control and in 477 (64.8%) with
biting of the tongue. In 335 (45.5%) PWE there was a history of nod-
ding seizures and in 316 (43.9%) brief episodes of hallucinations were
reported. The latter were less frequently reported in persons with a

Table 1
Gender and age distribution of different types of epilepsy.
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Table 2
Frequency of seizure types (n = 736).
Seizure types Frequency (%)
Generalized tonic-clonic seizures 511 69.4%
Generalized myoclonic seizures 82 11.1%
Generalized atonic seizures 35 4.8%
Absences 15 2.0%
Nodding seizures 335 45.5%
Brief episodes of hallucinations 316 43.9%
Focal motor aware seizures 7 1.0%
Focal motor seizures with impaired awareness 25 3.4%
Focal to bilateral tonic-clonic seizures 0 0%
Unclassified 21 2.9%
* Answers only available for 719 PWE.
Table 3
Age of onset of the different epilepsy types.
Age of onset  Epilepsy Nodding Nodding Total P value
without seizures and other number of
nodding only (%) seizure PWE (%)
(%) types (%)
N = 380 N=72 N = 256 N =708
Median age 11 (IQR:7- 7 (IQR:5- 9 (IQR: 6- 10 (IQR:6- < 0.001
at onset 15) 9) 11) 13)
(range)
Age of onset < 0.001
0-9 years 136 (35.8 55 145 336
%) (76.4%) (56.6%) (47.5%)
10-19 years 216 (56.8 17 110 (43 %) 343
%) (23.6%) (48.4%)
20-29 years 19 (5 %) 0 1 (0.4%) 20 (2.8%)
30-39 years 5 (1.3 %) 0 0 5 (0.7%)
40-49 years 1 (0.3%) 0 0 1 (0.1%)
=50 years 3 (0.8 %) 0 0 3 (0.4%)

* information not available for all persons with epilepsy (PWE),
IQR = interquartile range.

** P value derived from the Kruskal Wallis test.

**% Chi-square p-value.

history of only nodding seizures (12/74-16.2%) compared with persons
with nodding and other types of seizures (127/252-50.4%) and with
persons with seizures without nodding (177/393-45%) (p < 0.001). In
708 (96.2%) PWE information about the year of onset of seizures was
obtained. The median age of onset of seizures was 10 years (IQR: 6-13);
647 (87.9%) developed their first seizures between the ages of 3-18
years. In 30 PWE (4.2%) seizures started before 3 years of age. The
median age at onset of seizures was 8 years for nodding seizures and 11

Epilepsy without nodding  Nodding seizures only
(%) (%)
N = 401 (54%) N =74 (10.1%)

Nodding and other seizure
types (%)
N = 261 (35.5%)

Total number of PWE P value
(%)

N = 736 (100%)

Gender 226 (56.4%) 38 (51.4%) 157 (60.2 %) 421 (57.2%) 0.4 (differences between the 3
(males) categories)
Median 18 (IQR:15-22) 16 (IQR:12-18) 17 (IQR:14-19) 18 (IQR:15-20) < 0.001

age (years), range
Age distribution

< 0.001 (differences between all age

categories)
0-9 years 26 (6.5%) 8 (10.8%) 13 (5%) 47 (6.4%)
10-19 years 221(55.1%) 53 (71.6%) 184 (70.5%) 458 (62.2%)
20-29 years 125 (31.2%) 12 (16.2%) 60 (23%) 197 (26.8%)
30-39 years 17 (4.2%) 1 (1.4%) 3 (1.2%) 21 (2.9%)
40-49 years 7 (1.8%) 0 1 (0.4%) 8 (1.1%)
=50 years 5 (1.3%) 0 0 5 (0.7%)

* PWE = persons with epilepsy, IQR = interquartile range.
** Chi-square p value.
*** P value derived from the Kruskal Wallis test.



R. Colebunders et al.

150

Frequency
100
1

50

T T T T T T
1970 1980 1990 2000 2010 2020
YEAR

Fig. 3. Reported number of new onset epilepsy cases over time.

years for other seizure types. In PWE with only nodding seizures, 76.4%
started seizures in the 0-9 year group compared to only 35.8% in per-
sons without nodding seizures (p < 0.001) (Table 3).

Two hundred and eighty four (40.0%) PWE developed their first
seizures in the 5 years preceding the survey, 85 (12.0%) in the two
years before and 66 (9.3%) in the year before; 57 (86.4%) of the latter
were 3-18 years old. Numbers of new onset epilepsy increased as from
the year 2000 (Fig. 3).

Two hundred and eight (29.6%) of the 703 PWE for which in-
formation was obtained reported at least one seizure daily, 370 (52.6%)
at least weekly, and 637 (90.6%) at least monthly.

In 414 of the 486 (85.2%) PWE for which data were available on all
OAE criteria, OAE criteria were met. Seventy two PWE were not con-
sidered to have OAE for one or more of the following reasons: in 34
(47.2%) the seizures did not start between the ages of 3-18 years; and
in 38 (52.7%) the medical history revealed a possible cause of epilepsy,
including a perinatal event [1], measles [7], malaria [29] and head
injury [3]. An additional 14 infants less than 3 years old also met the
OAE criteria when the age of onset of epilepsy and duration of living in

Table 4
Clinical features of PWE with different epilepsy types.
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the village were not taken into account. PWE with nodding seizures
who developed other forms of epilepsy presented more often with
cognitive and other disabilities, psychiatric co-morbidities, thoracic or
spinal deformities, and muscle wasting (Table 4).

Eighty PWE (11.0%) presented with Nakalanga features; 10 (2.7%)
of the 377 PWE examined that were > 16 years did not have secondary
sexual characteristics. Nodding seizures were more frequently triggered
by the sight of food than other seizure types.

Using the NS criteria proposed during the 2012 meeting organized
by the World Health Organization (WHO) in collaboration with the
Ugandan Ministry of Health and the US Centers for Disease Control and
Prevention (CDC) in Kampala [12], 311 of 335 persons with a history of
nodding seizures (92.8%) met the criteria of probable NS. Among those
not meeting the criteria, in 16 nodding seizures started before 3 years of
age, and in two after 18 years of age. Blindness was more frequent in
persons with nodding and other seizure types. The mean age of those
with blindness of both eyes was 19 years (IQR 15-29 years).

Case report

A 21 year old man whose illness started at the age of 7 years. He
initially complained of persistent headache and blurred vision and then
developed nodding seizures followed by generalized tonic-clonic sei-
zures. Before the onset of seizures his growth and psychomotor devel-
opment had been normal and he had never experienced any serious
illness. Seizures could start when he was given food but also could
appear at any time without an obvious trigger. He lost his sight at the
age of 10 years. On physical examination he “looked like a child” (body
weight 27 kg, height 130 cm), was very weak, had dry skin, a pigeon
chest, kyphosis, and generalized muscle atrophy with difficulty in
walking (Fig. 4a). He was blind in both eyes with anterior chamber
iritis, sclerosing keratitis and left sided proptosis (Fig. 4b).

He was mentally severely impaired, not able to take care of himself.
He lived with his mother in a temporary house, less than 2km away
from the Maridi Dam. His mother had 9 children, one of whom died of
epilepsy; 3 other siblings also had epilepsy. The frequency of his sei-
zures decreased when he took carbamazepine 200 mg per day, however
his mother (his father had left her) struggled to buy anti-epileptic drugs.
At the time of the survey he was experiencing daily seizures. He had
never taken ivermectin.

In 405 (58.0%) of the 698 PWE in which the question was asked

Epilepsy without nodding seizures

Nodding seizures only

Nodding and other seizure types Total number of PWE P-value

N = 401 (54.5%)

N =74 (10.1%)

N = 261 (35.5 %)

N =736

Physical examination done

Mental status and Disabilities
Cognitive disability

Psychiatric abnormalities
Paresis

Walking abnormality

Deformity and dysmorphic features
Thoracic, or spinal abnormality
Facial abnormality
Muscle wasting
Blindness

One eye
Both eyes

Dermatological findings

Normal skin

Papular/nodular pruritic skin

“Leopard skin”

“Lizard skin”

Mean Rankin disability score
(1-5)

Severe disability (score > 3)

Seizures triggered by sight of food

340 (84.8%)

326/340 (96%)
8/340 (2.4%)

12/340 (3.5%)
18/340 (5.3%)

9/340 (2.7%)
13/340 (3.8%)
33/340 (9.7%)
0

0

277/340 (81.5%)
11/340 (3.2%)
1/340 (0.3%)
5/340 (1.5%)
1.4 (SD: 0.7)

10/401 (2.5%)
7/401 (1.7%)

64 (86.5%)

63/64 (98.4%)
2/64 (3.1%)
3/64 (4.7%)
5/64 (7.8%)

5/64 (7.8%)
3/64 (4.7%)
19/64 (29.7%)
1/64 (1.6%)

0

48/64 (75.0%)
7/64 (10.9%)
1/64 (1.6%)
1/64 (1.6%)
1.6 (SD: 1.0)

3/74 (4.1%)
32/41 (80%)

229 (87.7%)

633 (86.0%)

212/229 (92.6%) 601/633 (94.9%) 0.09
14/229 (6.1%) 24/633 (3.8%) 0.07
17/229 (7.4%) 32/633 (5.1%) 0.1
26/229 (11.4%) 49/633 (7.7%) 0.03
37/229 (16.2%) 51/633 (8.1%) < 0.001
19/229 (8.3%) 35/633 (5.5%) 0.07
66/229 (28.8%) 118/633 (18.6%) < 0.001
4/229 (1.7%) 5/633 (0.8%)

6/229 (2.6%) 6/633 (0.9%)

163/229 (71.2%) 488/633 (77.1%) 0.06
13/229 (5.7%) 31/633(4.9%) 0.06
4/229 (1.8%) 6/633 (1%) 0.06
6/229 (2.6%) 12/633 (1.9%) 0.06

1.8 (SD: 1.0) 1.6 (SD: 0.9) 0.0001
13/261 (5.7%) 26/736 (3.5%) 0.2
144/261 (55.4%) 183/701 (26.1%) < 0.001

* Chi-square p-value.
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b

Fig. 4. 21 year old man with OAE, with nodding seizures, Nakalanga features
(a) and bilateral blindness (b).
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there was a family history of epilepsy and in 354 (50.7%) there was a
sibling with epilepsy (Table 5).

Only 378 (51.4%) PWE were taking anti-epileptic treatment at the
time of the survey; 209 (28.4%) had taken anti-epileptic treatment in
the past. Reasons for no longer taking anti-epileptic treatment included
financial difficulties to buy the medication in 171/206 (83%) and non-
availability of medication in 13/206 (6.3%).

Three hundred and thirty five (46.3%) of 723 ivermectin eligible
PWE (individuals at least 5 years old in 2017) had ever taken iver-
mectin; 192 (57.3%) of the 335 had taken ivermectin in 2017.

4. Discussion

This is the largest study describing the clinical features of PWE in an
onchocerciasis endemic area. PWE presented a wide spectrum of seizure
types and Nakalanga features. Nodding seizures usually began at an
earlier age than other seizure types. As PWE grew older, nodding sei-
zures were replaced with other types of seizures (most often generalized
tonic-clonic seizures) or nodding seizures persisted together with other
types of seizures, as previously reported [13]. The most frequent seizure
types were generalized tonic-clonic seizures. PWE with a history of
nodding seizures were more severely impaired mentally and physically
than PWE without nodding seizures. The fact that blindness was only
observed in persons with a history of nodding seizures suggests that
these individuals were more heavily infected with O. volvulus. The fact
that hallucinations and thoracic abnormalities were less frequently re-
ported in persons with a history of only nodding seizures could be ex-
plained by the fact that such persons are in an earlier stage of disease
and only later develop other forms of seizures, as previously reported
[13]. Nodding seizures were more often triggered by the sight of food
compared with other seizure types. This confirms what has been re-
ported previously [4,14,15] but the reason remains unclear. At the time
of the survey only 51.4% PWE reported taking anti-epileptic treatment
and consequently many PWE reported high frequencies of seizures.

A high percentage (91.8%) of PWE met the diagnostic criteria for
OAE suggesting that O. volvulus infection was the main trigger causing
epilepsy in this study area. If this is the case, implementation of bi-
annual CDTi should markedly reduce the incidence of epilepsy in the
years to come.

A recently published postmortem study suggests that NS is a tauo-
pathy and a neurodegenerative disease [16]. However, tau accumula-
tion, as in Alzheimer disease, may be the consequence rather than a
primary event [17]. Our study suggest that O. volvulus infection is the
trigger causing a spectrum of epilepsy types including NS and that these
different conditions are associated with different degrees of co-mor-
bidities.

A strength of our study is that all PWE were seen by clinical officers
or a medical doctor in their households. This allowed us to describe the
clinical spectrum of epilepsy in these onchocerciasis endemic villages.
Indeed if persons suspected to have epilepsy are referred to a health
centre to be seen by a medical doctor, there is a risk that certain in-
dividuals, especially those who are too sick or unable to walk, may
never reach the clinic.

However, our study has several limitations. The clinical diagnosis of
epilepsy was made by clinical officers or medical doctors without

Table 5
Family history of seizures.
Epilepsy without nodding seizures Nodding seizures only Nodding seizures and other seizure types Total number of PWE P-value
N =399 N =40 N = 259 N = 698
Family history of seizures 219 (54.9%) 22 (55%) 164 (63.3%) 405 (58%) 0.1
Sibling with epilepsy 190 (47.6%) 22 (55%) 142 (54.8%) 354 (50.7%) 0.8

* Information not available for all persons with epilepsy (PWE).
** Chi-square p-value.
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confirmation by a neurologist. Also, only 86% of the PWE were avail-
able for physical examination and family members may not have had
perfect recollection or knowledge to answer the questions accurately.
Body weight and height were not measured even in the persons re-
ported to have Nakalanga features. The results concerning the fre-
quency of the different types of seizures need to be interpreted with
caution. Percentages reported for nodding seizures and generalized
tonic-clonic seizures are probably reliable because they were well
known and easily recognizable by the community. On the other hand
focal seizures, being more subtle, may have been underestimated. Only
a low number of focal motor seizures was reported and the frequency of
focal non-motor seizures remains to be determined. Brief episodes of
hallucination were frequently reported but the types of hallucinations
and when they occurred were not specified. Cognitive disability and the
presence of psychiatric co-morbidity were only assessed by inter-
viewing family members and without using a validated test. No la-
boratory investigations were performed. A high percentage of PWE met
the OAE criteria but this does not prove the epilepsy was caused by
onchocerciasis. Skin snip and O. volvulus antibody testing were not
performed, and other causes of epilepsy were excluded only by medical
history. According to a meta-analysis of 119 papers in 2014 on the
prevalence of epilepsy in sub-Saharan Africa, the median prevalence of
epilepsy was 1.4% [18]. From all studies included in this analysis, less
than 10% of epilepsy was considered due to head trauma, and the
fraction of epilepsy attributable to antenatal or perinatal causes in sub-
Saharan Africa was reported as 0.33 [19]. This means that in most
African countries the prevalence of epilepsy caused by a perinatal event
is about 0.46% and less than 0.14% due to head injury. Thus the
maximum epilepsy prevalence considering these two causes is 0.6%.
Given that no particular reason predisposes Maridi to more perinatal
events or head trauma as causes of epilepsy than other rural regions in
Africa, these events cannot explain the high prevalence observed in this
study. Given the absence of pigs in the Maridi villages, cysticercosis is
unlikely to be a cause of the epilepsy in this study. Certain PWE were
not at home during the survey and consequently answers were not
obtained for all the questions asked. Also due to a formatting error in
the ODK platform, the question about family history of seizures was
omitted by some interviewers.

From our data, the number of persons who developed epilepsy ap-
peared to increase from the year 2000 onward. However, these num-
bers need to be interpreted with caution as life expectancy of PWE in
Maridi is short, as the majority of PWE, 706 (96.1%), were less than 30
years old. Therefore, with a median age of onset of epilepsy around the
age of 10 years it is expected that most PWE do not live for more than
20 years. Therefore it is expected that in 2018 very few PWE would
have had an onset of seizures reported before 2000.

The 51.4% reported anti-epileptic treatment use is probably an
overestimation of the percentage of persons taking anti-epileptic drugs.
This is illustrated by the case report in this paper. Indeed during the
survey it was noted that he was on anti-epileptic treatment but when we
revisited his household it was clear he only received carbamazepine
intermittently at a sub-optimal dose when there was money to pay for
it.

5. Conclusions

PWE in onchocerciasis endemic villages in the Maridi area pre-
sented with a wide spectrum of seizures including nodding seizures and
Nakalanga features. A great majority of PWE met the diagnostic criteria
for OAE, suggesting that better onchocerciasis control could prevent
new cases. Epilepsy management algorithms in these areas must be
adjusted to reflect the varied seizure types. Urgent action is needed to
prevent children from developing OAE and to treat all PWE in oncho-
cerciasis endemic regions with appropriate anti-epileptic treatment to
reduce OAE associated morbidity and mortality, and as a corollary,
improve the quality of life of PWE and their families.
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