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Abstract. This prospective cohort study aimed to assess incidence and etiology of adult-onset epilepsy in previously
seizure-free Atahualpa residents aged = 20 years. Persons with adult-onset epilepsy occurring over 5 years were identi-
fied from annual door-to-door surveys and other overlapping sources. Those who emigrated or declined consent were
excluded at the administrative censoring date of the last survey when these subjects were interviewed. Persons who
died and those who developed incident epilepsy were censored at the time of these outcomes. Poisson regression mod-
els adjusted for demographics, education, alcohol intake, and the length of observation time, were used to estimate
annual adult-onset epilepsy incidence rate ratio and cumulative incidence. Systematic neuroimaging screening was
offered to participants to get insights on the etiology of epilepsy. Individuals enrolled in this cohort (N = 1,480) contrib-
uted to 6,811.6 years of follow-up. Seventeen developed incident adult-onset epilepsy, for an annual incident rate of
249.2 per 100,000 persons-year (95% Cl: 130.7-367.7). Cumulative incidence was 1,245.9 per 100,000 persons (95%
Cl: 653.7-1,838.3) after a mean of 4.6 (SE: 0.06) years of follow-up. Six persons with incident epilepsy had neurocysticer-
cosis (35%). Individuals with neurocysticercosis were six times more likely to develop adult-onset epilepsy than those
without this disease (IRR: 6.01; 95% CI: 2.16-16.7), after adjusting for relevant covariates. The attributable fraction of
incident adult-onset epilepsy due to neurocysticercosis was 30.9% (95% Cl: 25.6-46.2%). This rural Ecuadorian popula-

tion has a high incidence of adult-onset epilepsy, with neurocysticercosis being an important contributory cause.

INTRODUCTION

According to current estimates, about 46 million people
have active epilepsy, most of whom live in Low-and-Middle-
Income Countries (LMIC).! A sizable proportion of these indi-
viduals have adult-onset epilepsy (also known as late-onset
epilepsy), which is defined as epilepsy starting after the age
of 20 years.? Although old estimates suggested that 700
individuals per million population per year develop adult-
onset epilepsy, and that about 20-25% of all persons with
epilepsy (PWE) have their first seizure in adult life,® there is
no robust evidence addressing the global incidence of adult-
onset epilepsy. Most studies came from patients admitted to
hospitals or evaluated at epilepsy clinics,*”” and others were
confined to older adults or just assessed the risk of seizures
in patients with specific diseases, that is, strokes, brain
tumors, or encephalitides.®'® These studies are not repre-
sentative of the population of individuals with adult-onset
epilepsy at large.

Several population-based studies on the incidence of
adult-onset epilepsy have been carried out in developed
countries.’'® These may not reflect the reality of PWE living
in LMIC, where traumatic brain injuries and infections of the
central nervous system are more common than in the devel-
oped world, explaining up to one-third of the excess fraction
of adult-onset epilepsy observed in these regions.''® In
addition, people in remote settings still links epilepsy to
supernatural forces, which causes substantial stigma that, in
turn, often results in deprived education, reduced marriage
options, and unemployment.'® Stigma has also been associ-
ated with denial and underreporting, likely explaining the
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heterogeneity observed in epidemiological studies on epi-
lepsy conducted in LMIC.2%22

Accurate estimations of the burden of adult-onset epilepsy
will provide useful information to health authorities for the
implementation of region-specific strategies directed to rec-
ognize symptomatic cases and to reduce the treatment gap,
which is a major health issue for PWE living in many under-
served communities.2®2® Taking the opportunity of the
well-established Atahualpa Project Cohort, this 5-year pro-
spective study aimed to assess the incidence and etiology
of adult-onset epilepsy in a rural community of Ecuador that
is representative of the region.?®

MATERIAL AND METHODS

Study population. Atahualpa is a rural village located in
coastal Ecuador, where previous epidemiological studies on
the prevalence and etiology of epilepsy have been con-
ducted.?!?” Atahualpa is a small rural village with a low
migration rate, which makes it an optimal setting for the con-
duction of population-based cohort studies; the population
is homogeneous regarding ethnicity (Amerindian ancestry),
socioeconomic status and overall living conditions, as
detailed elsewhere.?®

Background data. A door-to-door survey was conducted
in October 2015, to assess epilepsy prevalence —defined as
history of at least two unprovoked seizures occurring > 24
hours apart—in community-dwellers aged = 20 years living
in Atahualpa. In that survey, 41 out of 1,530 participants had
epilepsy, for a crude prevalence rate of 26.8 (95% CI:
19.8-36.2) per 1,000 population.?’ Surveyed participants,
excluding the 41 with histories of epilepsy and nine with a
history of a single seizure, were followed in a cohort study to
assess epilepsy incidence.

Cohort study design. This prospective cohort aimed to
assess the annual incidence rate and the 5-year cumulative
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incidence of adult-onset epilepsy. In addition, the study
attempted to get insights into the etiology of epilepsy. It
commenced on November 1, 2015, and started with 1,480
seizure-free individuals aged = 20 years identified during the
above-mentioned prevalence survey. To identify incident
epilepsy cases, all participants were screened yearly by
means of door-to-door surveys using a validated field instru-
ment developed by Placencia et al.,?° and the diagnosis was
confirmed by a certified neurologist following the same pro-
tocol and operational definitions as those used for detection
of prevalent cases.?’ These subsequent surveys
(2016-2020) were conducted at the same time of the year as
the aforementioned prevalence assessment. Over the study
years, Atahualpa residents were periodically visited at their
homes to recall information about several disorders of inter-
est, allowing our field personnel to be in continuous contact
with villagers.2° In addition, we used the method of capture-
recapture to enhance the detection and provide full
ascertainment of all possible cases during the follow-up.®"
Therefore, besides annual door-to-door surveys and fre-
quent home visits, medical records of cohort participants
were searched and reviewed after each annual survey from
the single health center of Atahualpa.

All individuals who were confirmed to have adult-onset
epilepsy in the year before each of the surveys were
excluded from the cohort and followed up by study physi-
cians (administrative censoring was the date of the second
unprovoked seizure). Individuals with a single unprovoked
seizure continued in the cohort until the end of the study or
the date when they develop a second unprovoked seizure
(incident adult-onset epilepsy case). Persons with acute
symptomatic seizures (alcohol intoxication, head trauma
without demonstrable brain injury, severe dehydration,
and—more recently—associated with the acute phase of
COVID-19) were not considered to have epilepsy and contin-
ued into the cohort. Those who emigrated or declined further
consent were taken out of the cohort at the administrative
censoring date of the last annual survey when the individual
was interviewed. Persons who died were censored at the
time of death.

The present study followed the recommendations of the
standards for reporting of observational studies in epidemi-
ology guidelines,®® and both the study protocol and a com-
prehensive informed consent were approved by the I.R.B. of
Hospital-Clinica Kennedy (FWA 00030727) up to 2019, and
by that of Universidad Espiritu Santo—Ecuador (FWA:
00028878) in 2020.

Complementary exams. All participants were offered a
nonenhanced CT of the head, performed with a Philips Bril-
liance 64 CT scanner (Philips Medical Systems, Eindhoven,
The Netherlands). Women of childbearing age had a preg-
nancy test before the scan and those who were pregnant
were rescheduled after delivery. Brain MRIs, performed with
a Philips Intera 1.5T (Philips Medical Systems, Eindhoven,
The Netherlands), were also offered to all individuals aged
= 60 years, to those who had abnormalities on computed
tomography (CT) scans (irrespective of age), and to those
with newly diagnosed adult-onset epilepsy (incident cases)
during the follow-up. Neuroimaging exams were indepen-
dently reviewed by an experienced neuroradiologist and a
neurologist, blinded to clinical information. Kappa coeffi-
cients for inter-rater agreement were higher than 0.85 for all

lesions of interest, and disagreements were resolved
by consensus.

In addition, a 1-hour scalp electroencephalograph (EEG)
using a Nihon Kohden EEG-1200 digital machine (Nihon
Kohden Corporation, Tokyo, Japan), which was collected
using the international 10-20 electrode configuration with
the addition of T1 and T2 electrodes, was offered to individu-
als who developed seizures during the follow-up (performed
at least 2 weeks after the seizure) as well as to a group of
healthy individuals that were randomly selected as controls
in other studies conducted by our group.®® Missing one or
more complementary exams did not represent a criterion for
exclusion.

Statistical analysis. Data analyses are carried out by
using STATA version 17 (College Station, TX). In univariate
analyses, continuous variables were compared by linear
models and categorical variables by x? or Fisher exact test
as appropriate. For computing persons per year of follow-
up, we considered the time under surveillance starting the
day of first visit and ending at the administrative censoring
date (October 31) of the last annual survey when the individ-
ual was interviewed, or the date of adult-onset epilepsy diag-
nosis or death. Poisson regression models adjusted for age,
gender, level of education, history of alcohol intake, and the
length of observation time, were used to estimate adult-
onset epilepsy incidence rate ratio (IRR), as well as covari-
ates influencing such incidence. Likewise, the attributable
fraction of epilepsy due to neurocysticercosis, the most
common cause of symptomatic epilepsy in the village,27 and
the likelihood of this parasitic disease to cause incident
adult-onset epilepsy were computed.

RESULTS

Figure 1 is a flow diagram depicting the reasons for
excluding individuals at each of the annual door-to-door sur-
veys. The low number of subjects who left the study after the
2019 survey as well as the high mortality during 2020, were
related to the SARS-CoV-2 pandemic (that severely struck
the village from March 2020).3* The mean (=SD) age of the
1,480 subjects enrolled in the naive cohort was 43.7 = 18.4
years (age range: 20-97 years), 791 (63%) were women, 596
(40%) had primary school education only, and 298 (20%)
admitted moderate-to-severe alcohol intake (all of them
were men). CTs of the head were performed in 1,248 (84%)
participants, brain magnetic resonance imaging (MRI) in 484
(33%), and EEG recordings in 181 (12%).

A total of 93 individuals died, 77 declined consent, and 69
emigrated during the study years. These subjects were cen-
sored before the end of the study, as previously mentioned.
In addition, 17 individuals developed adult-onset epilepsy
and were also censored before the end of the study. The
remaining 1,224 participants were followed-up until the last
censoring date (October 31, 2020). The latter included three
subjects who only experienced a single unprovoked seizure
and five who had acute symptomatic seizures (during the
acute phase of COVID-19 in two, as the result of alcohol
intoxication in two, and related to minor traumatic brain
injury in one). Individuals in this cohort contributed to
6,811.6 years of follow-up (95% CI: 6,733.7-6,889.5).

Table 1 depicts the characteristics of individuals enrolled
up to the end of the study as well as of those who were
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2015 survey: 1,480 seizure-free Atahualpa residents aged 220 years

Died (n=23) <«—

Declined to participate (n=8) <—

Emigrated (n=14) <—

——> Incident epilepsy cases (n=3)

2016 survey: 1,432 seizure-free Atahualpa residents aged 220 years

Died (n=19) <——

Declined to participate (n=21) <——

Emigrated (n=13) <——

—> Incident epilepsy cases (n=3)

2017 survey: 1,376 seizure-free Atahualpa residents aged =20 years

Died (n=9) <——

Declined to participate (n=28) <——

Emigrated (n=19) <—

—— Incident epilepsy cases (n=4)

2018 survey: 1,316 seizure-free Atahualpa residents aged 220 years

Died (n=11) <——
Declined to participate (n=15) <—

Emigrated (n=16) <—

—> Incident epilepsy cases (n=4)

2019 survey: 1,258 seizure-free Atahualpa residents aged =20 years

Died (n=31) <«<——

Declined to participate (n=5) <——

Emigrated (n=7) <——

—> Incident epilepsy cases (n=3)

2020 survey (end of follow-up): 1,224 seizure-free Atahualpa residents aged =20 years

Ficure 1. Flow diagram depicting the reasons for censoring individuals at each of the annual door-to-door surveys and the raw number of

incident adult-onset epilepsy cases per year.

censored earlier due to each of the abovementioned rea-
sons. When compared with people who finished the cohort,
individuals who died during the study years were older, more
often male and less educated, individuals who declined con-
sent were older, and those who emigrated were younger and
more educated. There were no differences in any of the
covariates investigated across participants who finished the
cohort and those who developed incident epilepsy (univari-
ate analyses).

The most common abnormality identified in neuroimaging
studies was neurocysticercosis in 110 out of 1,248 individu-
als evaluated with CT (8.8%; 95% CI: 7.4-10.5%). All sub-
jects with neurocysticercosis had typical parenchymal brain
calcifications,® which were also identified by MRI in 70 out
of 109 individuals (roughly two-thirds of cases). Typical
parenchymal brain calcifications were defined as single or
multiple solid calcified nodules that measure less than
10mm in diameter.®® There were no other forms of
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TaBLE 1

Differences in Atahualpa residents enrolled up to the end of the study (referent category) as well as of those who were censored earlier due
to several reasons (univariate analysis)

Censored before the end of the study (N = 256)

Finished the

cohort Declined Emigrated Epilepsy
Variable (N =1,224) Death (N = 93) P value* N =177 P value* (N = 69) P value* N =17) P value*
Age, years (mean * SD) 416+16.9 709*+12.7 <0.001t+ 50.8x19 <O0.001% 37 £16.7 0.028t 42.4+18.8 0.847
Female gender, n (%) 666 (54) 40 (43) 0.034t 43 (56) 0.807 30 (43) 0.076 12 (71) 0.183
Primary school 472 (39) 72 (77) <0.001t 34 (44) 0.329 14 (20) 0.002¢ 4 (24) 0.315
education, n (%)
Mod-severe alcohol 257 (21) 14 (15) 0.172 16 (21) 0.964 10 (14) 0.194 1 (6) 0.223

intake, n (%)

* P values were calculated by comparing characteristics of individuals censored before the end of the study (for each of the different causes) and those who finished the cohort.

T Statistically significant result.

neurocysticercosis (live or degenerating parenchymal brain
cysts or extra-parenchymal lesions) even after MRI readings.
Calcifications were single in 79 (72%) cases, from two to
three in 24, and = 4 in the remaining seven. Hippocampal
atrophy—visually rated according to the Scheltens’ medial
temporal atrophy scale (as previously described by our
group®®)—was noticed in 29/109 (27%) individuals with
neurocysticercosis and in 38/375 (10%) of those without
neurocysticercosis evaluated with MRI (P < 0.001). Other
potentially relevant abnormalities identified by either CT or
MRI included cortical infarctions in 15 cases, supratentorial
brain hemorrhages in five, congenital arachnoid cysts in
three, brain tumors in two, and an old cerebral contusion in
one. Electroencephalogram recordings were normal in 157
(87%) out of 181 individuals. Electroencephalogram abnor-
malities—in 24 cases—included focal or generalized slowing
in 19 and sharp waves in five.

A total of 17 out of 1,480 individuals developed incident
adult-onset epilepsy, for an annual incidence rate of 249.2
per 100,000 persons-year (95% Cl: 130.7-367.7). Cumula-
tive incidence was 1,245.9 per 100,000 persons (95% ClI:
653.7-1,838.3) after a mean of 4.6 (SE: 0.06) years of follow-
up. Incident adult-onset epilepsy was not related to age,
gender, level of education, or severity of alcohol intake in an
adjusted Poisson regression model (Table 2). Age was not
only modeled as a continuous variable, but also stratified in
quartiles (20-28, 29-39, 40-58, 59-91 years) and no differ-
ences were found (data not shown).

All the 17 patients with incident adult-onset epilepsy were
studied with both CT and MRI (and 16 of them also had
scalp EEG recordings). Six (35.3%; 95% CI: 17.3-58.7%) of
these patients had calcified neurocysticercosis (a single cal-
cification in four, and two and six calcifications in one patient
each); only one of these patients had hippocampal atrophy
and two others had interictal focal paroxysmal abnormalities
in the EEG. The time elapsed between the first and the sec-
ond unprovoked seizures varied from a few days to
20 months. Seizures were generalized in four cases and
focal in the remaining two. EEG recordings showed sharp
waves ipsilateral to a single calcification in one patient with
focal seizures, generalized sharp waves in one patient with a
single calcification and tonic-clonic generalized seizures,
diffuse slowing in another patient with one calcification, ipsi-
lateral hippocampal atrophy and focal seizures, and were
normal in the remaining three (two with a single calcification
and the other with two calcifications; all with generalized
tonic-clonic seizures). None of these patients had any other

potentially epileptogenic lesion on neuroimaging studies,
with the exception of the above-described patient with focal
epilepsy who also had asymmetrical hippocampal atrophy,
which has been related to neurocysticercosis.?”

Individuals with neurocysticercosis were six times more
likely to develop incident adult-onset epilepsy than those
without neurocysticercosis on baseline CT scans (6/110 ver-
sus 11/1,138; IRR: 6.01; 95% CI: 2.16-16.7; P = 0.001), after
adjusting for demographics, levels of education, and severity
of alcohol intake (Table 3). The attributable fraction of inci-
dent adult-onset epilepsy due to neurocysticercosis was
30.9% (95% Cl: 25.6-46.2%).

Of the remaining 11 patients with incident adult-onset epi-
lepsy, nine had normal CT/MRI and were classified as of
unknown etiology (EEG recording showed diffuse slowing in
only one case), one patient had an old ischemic stroke in the
cortical territory of the middle cerebral artery, and the other
had a congenital arachnoid cyst in the temporal lobe, which
may or may not be the cause of the epilepsy. The patient
with the old cortical infarction had focal slowing in the corre-
sponding cerebral hemisphere and the one with the arach-
noid cyst had a normal EEG. One of the subjects with
epilepsy of unknown etiology had systemic lupus erythema-
tous as a comorbidity. Six of nine patients with epilepsy of
unknown etiology had generalized (tonic-clonic) seizures
and the remaining three had focal seizures (simple partial
with motor symptoms in two can complex partial in one).
The patient with a cortical infarction and the one with a con-
genital arachnoid cyst had focal seizures (simple partial with
motor symptoms and complex partial, respectively).

DISCUSSION

This prospective cohort study, conducted in community
dwellers aged = 20 years living in rural Ecuador, demon-
strates a high incidence rate of adult-onset epilepsy,

TABLE 2
Poisson regression model fitted to assess the relationship between
age, gender, level of education and severity of alcohol intake, and
incident epilepsy (as the dependent variable)

Incident epilepsy B coefficient 95% ClI P value
Age 0.006 —0.024-0.037 0.693
Female sex 0.367 —0.764-1.497 0.525
Primary school education —0.887 —-2.176-0.403 0.178
Mod-severe alcohol intake -1.108 —3.298-1.082  0.321

* Statistically significant result.
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TaBLE 3
Poisson regression model showing the incident rate risk of
individuals with neurocysticercosis to develop adult-onset epilepsy
when compared with those without neurocysticercosis, after
adjusting for demographics, levels of education, and severity of
alcohol intake

Incident epilepsy IRR 95% ClI P value
Neurocysticercosis 6.01 2.16-16.7 0.001*
Age 0.99 0.96-1.03 0.865
Female sex 1.21 0.39-3.79 0.741
Primary school education 0.49 0.14-1.75 0.274
Mod-severe alcohol intake 0.32 0.04-2.87 0.309

* Statistically significant result.

providing further support to previous pooled data disclosing
that incidence rates of all epilepsies—per 100,000 persons
per year—is higher in LMIC (139.0; 95% CI: 69.4-278.2) than
in the developed world (48.9; 95% Cl: 39.0-61.1).%8

There are some high-quality studies on the incidence of
epilepsy conducted in LMIC. A recent systematic review and
meta-analysis addressing epilepsy prevalence and incidence
in Latin America and the Caribbean,>® compiled six incidence
studies that included only children,*® or both children and
adults.*'™*® Two of them evaluated retrospective incidence,
three prospective incidence, and the other prospective inci-
dence after an intervention. The pooled incidence rate of epi-
lepsy in the six studies was 111.2 (95% CI: 64.9-169.5) per
100,000 persons per year. However, all these studies
included children and some have different designs and
results may not be totally comparable with our findings.

In another population-based study, Placencia et al.,*®
evaluated the retrospective 1-year incidence of epilepsy in
inhabitants of the Andean region of Ecuador (all ages), and
found incidence rates ranging from 122 to 190 cases per
100,000 population. The lower incidence rate of epilepsy in
that study when compared with the present cohort could
have been related to the retrospective design, as it is well-
known that the effects of recall biases or denial when individ-
uals from remote settings are interviewed about seizures.?'
Another study from low-resource settings in India disclosed
an annual epilepsy incidence rate of 58 per 100,000 popula-
tion, but the study was limited to children aged 5 to 15 years
old and cannot be compared with our cohort.*’ In another
systematic review and meta-analysis of studies addressing
epilepsy incidence, Fiest et al.,?? found a pooled annual inci-
dence rate of epilepsy in LMIC of 138.99 per 100,000 popu-
lation. In that study, the 95% confidence interval was 69.45
to 278.16 per 100,000. The upper end of the range of the
incidence rate (278.16) is quite similar to the findings of the
present study.

The importance of the independent assessment of adult-
onset epilepsy in different geographical settings lies on the
identification of regions with a high burden that, in turn, may
help to recognize causes that can be prevented and treated
to achieve a better seizure control and overall prognosis.*™®

While designs of studies aimed to assess incidence and
etiology of adult-onset epilepsy at the population level in
LMIC may not be comparable with the current cohort, data
from other studies conducted in developed countries may
serve for comparison purposes. A large population study in
Sweden disclosed an incidence rate of 76 per 100,000 per-
sons per year among individuals aged = 17 years (close to

the minimum age for considering adult-onset epilepsy); in
this cohort, acquired epilepsy occurred more often with
advancing age, reaching a prevalence of 77% in older adults
(aged = 60 years), and the most common etiologies were
cerebrovascular diseases and brain tumors.' In another
French study limited to older adults (age = 60 years), the
incidence rate of all seizures was 127.2 per 100,000
persons-year, but most enrolled individuals had single seiz-
ures or acute symptomatic seizures and only less than one-
third had recurrent unprovoked seizures.'® In that study,
cerebrovascular diseases were the most common cause of
this condition. Another study in individuals aged 17-64 years
living in Ohio, and based on Medicaid claims, disclosed a
rate of recently diagnosed (past 5 years) epilepsy of 362 per
100,000 persons per year.'® According to the authors, this
high incidence rate was likely related to the poor socioeco-
nomic status and premorbid conditions of people covered
by Medicaid. While this high rate may reflect the situation of
people living in LMIC, the design made it impossible to
determine whether PWE enrolled in the study also had seiz-
ures during childhood.

Hospital-based and cross-sectional studies on adult-onset
epilepsy reported from developed countries have shown a
peak in older adults and a male predominance.*® This is not
the case of the present cohort, where the mean age of inci-
dent cases was about 40 years, and women predominated
(71% of cases). Such disparities may be related to the youn-
ger age of the cohort, the female predominance, and the
most common etiology of symptomatic adult-onset epilepsy.

Our results also disclose that neurocysticercosis is an
important etiology of adult-onset epilepsy —at the population
level—in rural Ecuador, as has been previously shown in
hospital-based cross-sectional studies in Latin America.>®
In Atahualpa, this parasitic disease accounted for about
one-third of incident cases and increased six times the risk
for developing this condition than in those without neurocys-
ticercosis, after adjusting for several covariates. Of interest,
all neurocysticercosis patients who had a first unprovoked
seizure during the study period developed a second seizure
during the study years, providing proof of concept that calci-
fied cysticerci represent enduring epileptogenic foci that
should not be seen as lesions associated with acute symp-
tomatic seizures.*®®° This may not be true for some patients
with a single colloidal cysticercus located in the brain paren-
chyma, but only in the event that this lesion disappears
either spontaneously or as the result of cysticidal drug ther-
apy.®! Nevertheless, patients with colloidal cysticercus
should not be a priori considered to have acute symptomatic
seizures since many of these lesions ended up into a calci-
fied nodule, which represent a permanent epileptogenic foci
with a high rate of seizure relapses.>? Results from the pre-
sent cohort are consistent with our previous prevalence
study in the same population, where PWE had three times
the odds of having neurocysticercosis than those without
epilepsy.?” It would be a serious omission to deprive these
patients from therapy based on the incorrect assumption
that they will not developed seizure relapses.

The present study has limitations that include the relatively
small number of persons with incident epilepsy (limiting
more robust conclusions on etiology) and the fact that the
cohort was restricted to one village, which is, nevertheless,
representative of neighboring villages in terms of living



INCIDENCE OF ADULT-ONSET EPILEPSY

conditions and risk factors,?® as well as in the prevalence of
neurocysticercosis (O. H. Del Brutto et al.,, unpublished
data). In addition, a sizable proportion of the studied popula-
tion did not receive MRI, thus limiting the detection of some
small subarachnoid or ventricular cysts not readily visualized
on CT. However, missing MRI information did not modify
the results of this study since the diagnosis of epilepsy is
done on clinical grounds alone. Likewise, small subarach-
noid or ventricular cysticercal lesions not detected by CT (in
patients without MRI) were unlikely to have changed the
contributory role of neurocysticercosis on epilepsy incidence
since all patients with newly diagnosed epilepsy received a
brain MRI.

While it is theoretically possible that epilepsy and neuro-
cysticercosis occur by chance alone, this is unlikely.
Evidence suggest that this parasitic disease is indeed asso-
ciated with epilepsy, and it is possible that the scenario of
Atahualpa is similar to that of other Latin American popula-
tions where neurocysticercosis is a leading cause of
acquired epilepsy.'84°

On the other hand, this study has several strengths such
as the population-based design with unbiased enroliment of
participants, the length of the cohort (5 years), the close
follow-up by field personnel acquainted with the population
(reducing the bias of denial related to stigma), the use of a
validated field instrument for seizures detection, the neuro-
logical interview for confirming suspected cases, and the
practice of neuroimaging studies in most participants
(including all with newly diagnosed epilepsy).

In conclusion, this study demonstrates a high annual inci-
dence rate and cumulative incidence of adult-onset epilepsy
in a rural setting of a LMIC, as well as the importance of
neurocysticercosis as an etiology of this condition. The high
incidence is likely similar in many villages endemic for neuro-
cysticercosis, where this parasitic disease significantly con-
tributes to the global burden of adult-onset epilepsy.
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