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Ciysticercosis is a neglected zoonotic
disease attributable to infection with the
metacestode larval stage of the tapeworm
Taenia solium. Humans are the sole final
hosts, carrying the adult tapeworm in the
intestine (taeniosis). Pigs are the main
intermediate host, but humans also may
accidentally get infected through the
ingestion of 7. solium eggs (shed in human
feces) that later develop into oncospheres.
When cyst formation occurs in the brain,
the disease is called neurocysticercosis
(NCC), which is increasingly recognized
as the leading cause of epilepsy in large
parts of Africa, Asia, and Latin America
[1]. Cysticercosis is a poverty-associated
disease, and its burden is known to be
substantial in the Latin American conti-
nent [2-4]. On the other hand, based on
limited numbers and often outdated re-
ports, cysticercosis does not seem to be a
common disease in the Caribbean [5],
with the exception of Haiti, where several
case reports have been published in the
past decades [6,7]. Also, a recently con-
ducted cross-sectional serological survey in
Port-au-Prince revealed prevalences of
cysticercal antibodies of 2.8% (6/216) in
healthy adults [8], which is comparable to
those found in some Latin American and
African countries. Here, we compiled the
available information on cysticercosis/
taeniosis in Cuba and supplemented this
with data from a recently conducted
survey on NCC in patients with epilepsy
in order to evaluate the importance of
Taenia solium cysticercosis in the country.

A literature search was conducted in the
MEDLINE, PUBMED, LILACS (Latin
American and Caribbean Health Science
database, http://lilacs.bvsalud.org/en/),
and CUMED databases with the keywords
Taema solium, cysticercosis, Cuba, and
neurocysticercosis on October 15, 2012.
In addition, references of retrieved reports
were checked for additional information.
The outcome is summarized in Table 1.
Only a few case reports exist, and two
dedicated surveys, spread over a period of
more than 70 years. A case report from
1984 describes the identification of a 7.
solium tapeworm upon treatment of a
Cuban man who had recently travelled
to Angola [9]. The first case report on

human cysticercosis dates from 1901 and
is considered the first report ever on the
disease for Mexico and Cuba. The author
describes the history of a Cuban patient
who died in a psychiatric asylum in
Mexico and multiple cysts were found
during autopsy [10]. Since then, only four
additional case reports have been pub-
lished: two in 1967 [11] and three more
than twenty years thereafter, one in 1989
[12] and two in 1991 [13]. In most cases,
cysticercosis was confirmed by histopa-
thology (Table 1).

In 1999, a retrospective study reviewed
clinical cases of patients admitted to the
Instituto de Neurologia y Neurocirugia in
Havana (INNH, which is the reference
centre for epilepsy in Cuba) between 1964
and 1989, in search of patients diagnosed
with NCC [14]. Only five patients with
confirmed NCC were identified out of the
33,424 admissions over 25 years. Three of
the patients were foreigners, and there was
evidence that the two Cuban patients had
acquired the disease abroad. The authors
concluded that cysticercosis was absent in
Cuba. This was followed by a reply a few
years later [15], urging not to rush to such
firm conclusions. The authors stated that
NCC was not absent in Cuba, but very
rare, and referred to their earlier case
reports [11-13]. They also mentioned the
habit of pork consumption in the country,
and emphasized the need for continuous
education to prevent disease transmission.
The last published study on cysticercosis in
Cuba is a serological survey conducted in
2001. The presence of T. solium cysticercal

antibodies was assessed in the cerebrospi-
nal fluid of 384 children who had attended
the emergency ward of a hospital because
of seizures. None of them was found
positive [16]. However, the origin of the
seizures and the epidemiological anteced-
ents of the children were unknown, and
little is known about the sensitivity and
specificity of the diagnostic assay used.

National surveys on intestinal helminth
infections detected no or only few Taenia
spp. eggs (reviewed by [17]). The most
recent survey conducted in 2009 detected
only six cases infected with Taema spp out
of the 5,850 individuals surveyed [18].
There are no reports on porcine cysticer-
cosis in Cuba, and it has thus far never
been detected in abattoir screenings (Dr.
Mendez and Dr. Rafmari, Instituto de
Medicina Veterinaria, personal communi-
cation).

Recently, the INNH requested our
assistance for the diagnosis of NCC in a
group of patients with unknown causes of
epilepsy. To this end, we combined two
serological tests: 1) the detection of
antibodies by enzyme immuno transfer
blot (EITB), which is the gold standard for
serodiagnosis of cysticercosis but does not
allow differentiation between past and
current infection; and 2) the detection of
circulating cysticercal antigen by ELISA,
which has a high sensitivity for the
detection of viable and colloidal cysts [19].

The cohort consisted of 158 people with
epilepsy (PWE), above five years of age,
who attended the epilepsy consult in the
period from January to July 2010 and
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Table 1. Chronological overview of reports on taeniosis/cysticercosis in Cuba.

Date Publication Type

Location

Summary

Reference

1901 Case report (n=1) Mexico

1967 Cases report (n=2)

1984 Case report (n=1)
Angola

1989 Case report (n=1)

1991 Cases report (n=2) Baracoa

1999 Retrospective study (n=5/ Cuba

33,424)

2001 Retrospective serological Havana

survey (n=0/384)

2010 Serological survey (n=158) Havana

Camagliey, Baracoa

History of travel to

Camagliey

A female patient from Cuba who died in a psychiatric asylum in [10]
Mexico. During autopsy, multiple cysts were found. The country
where the parasitic infection was acquired is not clarified.

A 23-year-old woman from Camaguey with antecedents of convulsions [11

without medical treatment for 15 years, and a 39-year-old man from
Baracoa complaining of headache and vomiting for more than a year.
The man was hospitalized because of signs of increasing intracranial
pressure and visual disturbances. Both cases were associated with a
history of eating raw pork and the diagnosis was confirmed by the

detection of cysts in brain biopsies.

A 26-year-old male, coming back from Angola, presenting with [9]

abdominal pain, loss of appetite, and drowsiness, with a history of

eating pork on regular basis.

*

[12]

A 29-year-old woman with antecedents of headache, vomiting, and [13]
weight loss during the nine months prior to hospital admission.

She died in the neurology ward. Cysticercosis was confirmed by

postmortem histopathology, which revealed the presence of hooks

n the invaginated scolex of one brain cyst.

A 10-year-old girl with a palpable subcutaneous cyst on her back.
Cysticercosis was confirmed by histopathology upon surgical

removal of the nodule.

Retrospective review of clinical cases of patients admitted to the INNH [14]
at Havana in the period from 1964 to 1989 was conducted in search of

patients diagnosed with NCC. Five patients, of whom three with a

history of travel and two of non-Cuban origin, were identified. The

clinical history of the cases is described.

Detection of antibodies in cerebrospinal fluid of children attending [16]
the emergency ward of the Hospital Pediatrico San Miguel del

Padrdn in Havana because of seizures. The cohort included children

with and without fever with a mean age of 5.6 years. Cysticercal

antibodies were detected by a complement fixation assay.

Cohort of 158 PWE (age range: 5-76, 41% males and 59% females) **
attending the epilepsy consult of the INNH; 21 were suspected of

NCC based on epidemiological, clinical, or neuroimaging (CT-scan)

grounds. There were no demographic differences between the PWE

suspected of NCC and the PWE not suspected of NCC. Serology

outcomes by EITB and antigen-ELISA were negative in all patients.

doi:10.1371/journal.pntd.0002202.t001

were followed up by the INNH. Twenty
one of these patients were suspected of
NCC based on clinical, epidemiological,
or neuroimaging grounds [20]. Epilepsy
was defined as two or more nonfebrile
unprovoked seizures, occurring at least
24 hours apart. Computer tomography
(CT) was not conducted at the time of
the study, but CT scans were available
from previous investigations. Ethical clear-
ance for the study was obtained by the
Internal Review Board of the Institute of
Tropical Medicine in Antwerp (ref.
09395682) and the ethical committees of
the INNH, the Instituto Pedro Kouri, and
the University Antwerp, Belgium (appro-
bation number 9/47/262).

There were no major differences in
gender, age, ethnicity, and residence

between the PWE suspected of NCC and
the PWE who were not suspected. Irre-
spective of whether they were suspected of
NCC, in the majority of the PWE, the
onset of seizures had started more than
one year prior (approximately 30%, 20%,
and 40% of the PWE for 1-10 years, 11—
20 years, and 21-30 years, respectively).
Serology outcomes by EITB and antigen-
ELISA were negative in all patients,
suggesting a lack of association of NCC
with epilepsy in these patients (see Table 1).

Taken together, the above data suggest
that taeniosis/cysticercosis is not endemic
in Cuba. The case reports are few, but
illustrate that autochthonous NCC may
occur, albeit focally. Baracoa, where three
of the five autochthonous cases of cysti-
cercosis were diagnosed, is remotely locat-
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This table summarizes the outcome of a literature search in the MEDLINE, PUBMED, LILACS (Latin American and Caribbean Health Science database, http://lilacs.bvsalud.
org/en/), and CUMED databases conducted with the keywords Taenia solium, cysticercosis, Cuba, and neurocysticercosis on October 15, 2012. In addition, references of
retrieved reports were checked for additional information.
*The title of the publication points to a case report of cerebral cysticercosis, but details on the case could not be obtained.
**This study was recently conducted by our group (unpublished). PWE = people with epilepsy. NCC = neurocysticercosis.

ed on the eastern end of the island, close to
Haiti. Until the Cuban revolution, it was
entirely isolated and could only be reached
by sea. Nowadays, it is frequented by
Haitian immigrants who accidently arrive
at the Cuban coasts while trying to reach
U.S. territory. Hence, it is very much
possible that these cases were acquired by
human to human transmission of 7. solium
eggs from Haitian immigrants.

Despite the few reports on cysticercosis
and taeniosis, health policy makers in
Cuba remain cautious, which was illus-
trated by the establishment of a National
Programme dedicated to the control of
Taema spp. (Programa Nacional para el
Control de Céstodes, Republica de Cuba,
referred to by [15]). The occurrence of
sporadic cases in Cuban regions bordering
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Haiti, the increasing migration from Latin
American countries where the disease is
endemic, and the expanding tourism in
Cuba [21] pose a potential threat of

References

1. Ndimubanzi PC, Carabin H, Budke CM, Nguyen
H, Qian Y-J, et al. (2010) A systematic review of
the frequency of neurocyticercosis with a focus on
people with epilepsy. PLoS Negl Trop Dis 4:
€870. doi:10.1371/journal.pntd.0000870.

2. Bhattarai R, Budke CM, Carabin H, Proaiio JV,
Flores-Rivera J, et al. (2012) Estimating the non-
monetary burden of neurocysticercosis in Mexico.
PLoS Negl Trop Dis 6: el521. doi:10.1371/
journal.pntd.0001521. PN'TD-D-11-00453 [pii].

3. Flisser A, Correa D (2010) Neurocysticercosis
may no longer be a public health problem in
Mexico. PLoS Negl Trop Dis 4: e831.
doi:10.1371/journal.pntd.0000831.

4. Gilman RH, Gonzalez AE, Llanos-Zavalaga F,
Tsang VC, Garcia HH (2012) Prevention and
control of Taenia solium taeniasis/ cysticercosis in
Peru. Pathog Glob Health 106: 312-318.
doi:10.1179/2047773212Y.0000000045.

5. Hotez PJ, Bottazzi ME, Franco-Paredes C, Ault SK,
Periago MR (2008) The neglected tropical diseases of
Latin America and the Caribbean: a review of
disease burden and distribution and a roadmap for
control and elimination. PLoS Negl Trop Dis 2:
€300. doi:10.1371/journal.pntd.0000300.

6. [No author listed] (1984) Case records of the
Massachusetts General Hospital. Weekly clinico-
pathological exercises. Case 48-1984. A 43-year-
old Haitian man with headaches and visual

importing the disease. To keep a cysticer-
cosis-free  status, continued vigilance
among veterinary and public health offi-
cers is warranted.

abnormalities. N Engl J Med 311: 1425-1432.
doi:10.1056/NEJM198411293112208.

7. Fleet WF III, Morgan HJ, Lile S (1990) Cystic
brain lesions in a Haitian man. J Tenn Med Assoc
83: 400401, 403.

8. Raccurt CP, Agnamey P, Boncy J, Henrys JH,
Totet A (2009) Seroprevalence of human Taenia
solium cysticercosis in Haiti. J Helminthol 83:
113-116. S0022149X09232330 [pii].
doi:10.1017/50022149X09232330.

9. Dumenigo RB, Pividal GJ, Aguilera AE (1984)
[Taenia solium (Linnacus, 1758) (Cestoda: Tae-
nioidea) in Cuba. Report of an imported case].
Rev Cubana Med Trop 36: 201-206.

10.  Gomez-Izquierdo I (1901) Locura por cisticercos
del cerebro. Rev Med (Mex) 13: 205-207.

11. Marin-Fernandez G, Hernandez-Zayas H, Es-
trada-Gonzalez R, Fernandez-Bouza A, Agiiero-
Bello N (1967) Cisticercosis cerebral. Reporte de
2 casos autoctonos. Rev Cubana Med Trop 63
74.

12. Vega-Basulto S (1989) Cisticercosis cerebral.
Reporte de un caso autoctono. Rev Instituto
Ciencas Médicas Camagiiey 4: 22-26.

13. Pérez-Berenger JL, Gonzalez-Caballero MJ, Jar-
dines-Mateo O (1991) Cisticercosis autoctona:
informe de dos casos. Rev Cuba Med 30: 61-67.

14. Hernandez-Cossio O, Hernandez-Fustes OJ
(1999) Neurocysticercosis and epilepsy in Cuba.
Rev Neurol 29: 1003-1006.

PLOS Neglected Tropical Diseases | www.plosntds.org 3

Acknowledgments

Kim Vereecken is acknowledged for her help
with the laboratory analyses.

15. Vega-Basulto S, Mosquera-Betancourt G (2001)
Neurocysticercosis and epilepsy in Cuba. Rev
Neurol 2001 32: 1000.

16. Dorta-Contreras AJ (2001) Absence of antic-
ysticercus antibodies in the cerebrospinal fluid of
Cuban pediatric patients with convulsions. Rev
Neurol 32: 600.

17. Rivero LR, Fernandez FA, Robertson L] (2008)
Cuban parasitology in review: a revolutionary
triumph. Trends Parasitol 24: 440-448. S1471-
4922(08)00199-2 [pii]. doi:10.1016/
j-pt.2008.06.008.

18. Rojas L, Nunez F, Aguiar PH, Sylva Aycaguer L,
Alvarez D, et al. (2012) Segunda encuesta
nacional de infecciones parasitarias intestinales
en Cuba. Rev Cubana Med Trop 64: 15-21.

19. Deckers N, Dorny P (2010) Immunodiagnosis of
Taenia solium taeniosis/cysticercosis. Trends
Parasitol 26: 137-144. S1471-4922(09)00283-9
[pii]. doi:10.1016/j.pt.2009.12.008.

20. Del Brutto OH, Rajshekhar V, White AC Jr,
Tsang VC, Nash TE, et al. (2001) Proposed
diagnostic criteria for neurocysticercosis. Neurol-
ogy 57: 177-183.

21. Spiegel JM, Gonzalez M, Cabrera GJ, Catasus S,

Vidal C, et al. (2008) Promoting health in

response to global tourism expansion in Cuba.

Health Promot Int 23: 60-69. dam040 [pii].

doi:10.1093/heapro/dam040.

July 2013 | Volume 7 | Issue 7 | e2202



