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CYSTICERCOSIS IN EPILEPTIC PATIENTS OF
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ABSTRACT - With the aim to study the magnitude of infection by the metacestode of Taenia solium in a population
of epileptic patients in the arid region of Bahia, Northeastern Brazil, we examined 200 consecutive cases who
attended an ambulatory clinic in the disctrict of Mulungu do Morro. Sixty-six of the patients had a diagnosis of
epilepsy. From them 10 (15.2%) presented antibodies against a specific fraction of antigens in Western blot, and 4
(6.0%) had circulating parasite products, as tested by capture ELISA. Only 1 case was positive for antibodies and
antigens. We found that the frequency of seropositivity was related to the time without epileptic seizure. We conclude
that cysticercosis is endemic in the region of Mulungu do Morro and that it is related to a benign form of epilepsy.
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Cisticercose em pacientes epilépticos de Mulungu do Morro  - Bahia, Brasil

RESUMO - Com o objetivo de estudar a magnitude da infecção por cisticercose em uma população de indivíduos
epilépticos de uma cidade do sertão da Bahia, nordeste do Brasil, examinamos 200 pacientes consecutivos que
procuraram o ambulatório de neurologia da Universidade Federal da Bahia no Município de Mulungu do Morro.
Do total de casos, 66 tiveram o diagnóstico de epilepsia caracterizado por duas crises com mais de 48 horas de
intervalo entre elas. Entre os pacientes epilépticos, 10 (15,2%) apresentaram anticorpos contra uma fração específica
de antígenos pelo método de Western blot e em 4 (6%) antígenos do parasita foram detectados através do método
ELISA. Apenas um caso foi positivo para antígenos e anticorpos. Observamos que a frequência de cisticercose
foi maior entre os indivíduos com menos que uma crise por ano e naqueles com epilepsia controlada. Concluimos
que a região de Mulungu do Morro tem alta endemicidade para cisticercose e os nossos dados sugerem que a
epilepsia decorrente dessa infecção apresenta tendência à benignidade.

PALAVRAS-CHAVES: cisticercose, epilepsia, neurocisticercose, epidemiologia.

Neurocysticercosis caused by the Taenia solium metacestode is the most frequent parasitic
neurologic disease in the world1. It is mostly characterized by seizures mainly in young adults.
Several studies have established the importance of cysticercosis as one of the most important risk
factors for seizures in Brazil2-4. Meanwhile, the majority of these studies constitute the reality of
public hospitals but they do not define the epidemiological reality of an open population.

In April 1998, the Division of Neuroinfectology and Neuroepidemiology of the Neuropsychiatry
Department of Federal University of Bahia in cooperation with the Health Secretary of the State of Bahia
initiated a program to define the impact of the taeniosis/cysticercosis complex (TCC) in the state.

Government data of the state of Bahia showed that Mulungu do Morro, a small city in the
state, was one of the main consuming anti-epileptic drugs (AED) regions. These data suggested that
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it could be endemic for neurocysticercosis; thus, we began this study with the aim to determine the
prevalence of cysticercosis among epileptic patients and to describe the epidemiological and clinical
characteristics of them.

METHOD

The city of Mulungu do Morro is located in a poor region of the west of Bahia, distant 460 km from
Salvador, the capital city of the state, and it has an estimated population of 15 000 inhabitants and a surface of
515 km2. Its economy is mainly based in the culture of beans, coffee, mamona, sisal and corn.

After contact with the authorities and local leaders, we initiated a serological survey in epileptic patients
that arrived to the ambulatory of neurology clinics created ad hoc for the project. They were recruited between
April and May 1998. Patients were assisted by certified neurologists of the Neurology Service-Federal University
of Bahia. During the medical assistance clinical and epidemiological files were fulfilled and blood samples were
collected for further analysis.

Table 1. Prevalence of positive serology for cysticercosis and epidemiological characteristics of
66 epileptic patients from Mulungu do Morro, Bahia, Brazil.

Variable Number of patients (%) Prevalence %

Gender

Males 34 (51.5) 11.8

Females 32 (48.5) 18.8

Age (years)

<=10 10 (15.2) 10.0

11 – 30 34 (51.5) 14.7

31 – 50 17 (25.8) 17.6

>=51 5 (7.6) 20.0

Scholarity (years)

< 4 51 (78.5) 17.6

>= 4 14 (21.5) 7.1

No. of persons per house

< 5 38 (58.5) 21.1

>= 5 27 (41.55) 7.4

Pig breeding

Yes 25 (37.9) 12.0

No 41 (62.1) 17.1

Pork meat ingestion

Yes 53 (80.3) 17.0

No 13 (19.7) 7.7

Insufficiently cooked pork meat ingestion

Yes 16 (27.1) 18.8

No 43 (72.9) 11.6

Raw vegetables ingestion

Yes 62 (93.9) 16.1

No 4 (6.1) 0.0
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Antibodies against T. solium metacestode were identified by the enzyme-linked immunoelectrotransfer
blot (EITB) assay as described by Tsang et al.5. This assay uses lentil-lectin purified glycoprotein antigens
(diagnostic bands gp50, gp39-42, gp24, gp21, gp18, gp14 and gp13) in an immunoblot format to detect infection-
specific antibodies. Positive reaction to at least 1 band is considered positive. Parasite antigens were also searched
by a capture ELISA according to a previously described method6.

Collected data were inserted in a data bank (Access, version 7.0) and analyzed with the help of a statistical
package (SPSS version 7.0). Either chi square or Fischer exact tests were used to analyze associations between
clinical or epidemiological variables and serological results.

RESULTS

Two hundred patients attended the clinics. From them 66 had epilepsy characterized by at least
two seizures with more than 48 hours intervals. The rate of positive antibody test in this group was
15.2%, while only 4 (6.1%) were found to be positive for antigens. One case was positive in both tests.

Table 1 presents the prevalence of antibodies and some clinical and demographic characteristics
of the studied patients. Besides we found a greater prevalence in some groups like females or adults,
we did not find statistical significance of these differences. We should emphasize eventhough, that
more than 16% of the people who ate raw vegetables presented antibodies. In the other way it was
not found antibodies in the group of persons who did not eat raw vegetables.

Regarding the clinical aspects, we found a statistical relation between the seropositivity and
the time elapsed from the last seizures episode (p<0.05; Table 2).

DISCUSSION

Cysticercosis has been a great concern of neurologists in Latin America for several decades
and many papers have described clinical, epidemiological and immunological characteristics of this
parasitosis7-9. In Brazil, the majority of studies about cysticercosis have been done in the South and
Southeast regions and the knowledge of cysticercosis in Northeastern region has only been related

Table 2. Prevalence of serum antibodies for cysticercosis and clinical characteristics of 66 patients
from Mulungu do Morro, Bahia, Brazil.

Variable Number of patients (%) Prevalence %

Seizures types

Tonic-clonic seizures 29 (43.9) 13.8

Simple and complex partial seizures 6 (9.1) 16.7

Partial with secondary generalization 23 (34.8) 13.0

Others 8 (12.1) 25.0

Frequency of seizures

More than 1 for week 24 (36.4) 12.5

Between 1 for week and 1 for year 30 (45.5) 13.3

Less than 1 for year 12 (18.2) 25.0

Last seizure*

 < 6 m 50 (76.9) 8.0

 ≥ 6 m and ≤ 2 y 11 (16.9) 36.4

 > 2 y 4 (6.2) 50.0

* p = 0.009
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to series in-patients3,4,10-15. Meanwhile, the sanitary characteristics of this last region offer all the
opportunities for the development of the TCC. This study points to the existence of a highly endemic
area for TCC in the state of Bahia.

The choice of a city with increased consumption of AED was established because epilepsy is
the main clinical manifestation of cysticercosis1. Our results suggest that high consumption of AED
in a small city within underdeveloped regions could be utilized as a pointer to epidemiologic studies
in the field of cysticercosis.

In this research we utilized the glycoprotein based EITB as diagnostic criteria to determine
the prevalence of cysticercosis. This has not been used before in Brazil, and it has been suggested to
be more accurate to support population studies16. The prevalence found in Mulungu do Morro is
similar to the one in rural areas of other countries of Latin America17. Thus, it reinforces the suggestion
that the community we studied is under the infective pressure of this parasite.

The low frequency of cases with circulating antigens could be due to the presence of antibodies
in the same samples, which are probably competing with the antigen-capture assay. Three cases
were found to have only antigen; these are probably persons recently infected, since they had not
mounted an antibody response yet. By summing both antigen and antibody positive cases, a prevalence
of 19.7% of persons in contact with the parasite is suggested in the present study.

Our study points to a more benign evolution of epilepsy in patients with cysticercosis than
among cases with other etiologies, but even with this apparently benign evolution this disease is
responsible for job absence and risk for accidents because this is a predominantly farm population.
Thus, it is necessary to implement measures to control/eradicate the TCC in Brazil.
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