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A B S T R A C T

Background: In Colombia, taeniasis and cysticercosis have been significantly reduced over the past decades,
however still reported with implications for public health and travel medicine.
Methods: An observational, retrospective study, in which the incidence of taeniasis and cysticercosis (ICD-10
codes B68s/B69s) in Colombia, 2009–2013, was estimated based on data extracted from the Individual Health
Records System (Registro Individual de Prestación de Servicios, RIPS) was performed. The Geographic Information
System (GIS) generated national maps showing the distribution of taeniasis and cysticercosis by department by
year.
Results: During the period, 3626 cases were reported (median 796/year), for a cumulative crude national rate of
7.7 cases/100,000pop; 58.2% corresponded to male; 57% were<40 year-old (10.2% < 9.9 year-old). Cases
were 57.6% neurocysticercosis, the rest were taeniasis due to T. solium, T. saginata, ocular cysticercosis and
cysticerci in other organs. Bolivar, a touristic department, had the highest cumulated incidence rate (16.17
cases/100,000pop), as also evident across the map series developed in this study.
Conclusion: Despite the limitations of this study, data presented provide recent estimates of national taeniasis
and cysticercosis incidence in the country useful in public health and for travel medicine practitioners, as some
highly touristic areas presented higher disease incidence. Improved control, particularly of taeniasis, should be
an attainable goal, which among other strategies would require improved sanitation and health education to
prevent transmission, but also enhanced surveillance.

1. Introduction

Parasitic zoonotic infections caused by Taenia saginata and Taenia
solium are particular among helminths, because their life cycle involves

humans as a definite host and depend on the interaction with cattle and
pigs respectively [1–4]. Taeniasis is produced by both agents after ac-
cidental cysticerci ingestion in undercooked contaminated meat and
minimal gastrointestinal clinical manifestations may occur. Moreover,
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when Taenia solium eggs are ingested, a systemic invasion occurs in
several tissues called cysticercosis causing serious complications mostly
in the central nervous system and invading also muscles, eyes, and
subcutaneous tissue [5–7]. Exposure, given such conditions would be
important in endemic areas, not just for people living there, but also for
travelers and visitors, especially in touristic zones [3,6–10].

Taeniasis and cysticercosis are neglected tropical diseases according
to the World Health Organization, because they persist as a public
health problem in diverse regions in the world, including Latin America
and the Caribbean. Neurocysticercosis (NCC) [9,10], is a preventable
cause of epilepsy; 30% of cases live in many endemic areas where
people and pigs live near. In addition, more than 80% of the world's 50
million people who are affected by epilepsy live in low and lower-
middle income countries [9,10]. Currently, high-income countries in
North America and Europe have reported a rise in imported cases re-
lated to increased international migration. In 1993, The International
Task Force for Disease Eradication identified T. solium as a “potentially
eradicable parasite”, however, successful intervention programs have
not yet been developed [8–11]. NCC in developed countries is con-
sidered to be an imported infectious disease brought by immigrants,
refugees and by travelers who have visited endemic areas where pork,
especially uncooked, is prepared in the backyard and served as a local
traditional dish [12,13].

For control, prevention, treatment and monitoring of these diseases,
interdisciplinary participation of institutions responsible for human
health, food safety, animal care and growth and education are required
[14–17]. Health education, adequate sanitary habits and wastewater
disposal are critical strategies to mitigate the impact of the disease
[5,6,18] and reduce economic burden related to losses in meat industry,
medical costs and productivity of people affected, especially in coun-
tries with social and environmental risk factors such as extreme poverty
[2,5,6,9,10,18,19].

In many countries reduction and eradication of both diseases have
been significantly achieved [20], such as in Mexico [21] and Colombia
[22–26]. Nonetheless transmission still occurs and cases are detected
[22–26]. In other countries, such as is particularly the case of Vene-
zuela, the rise in these and other parasitic and infectious diseases is
clear and evident, reflecting the failure and negligence in the control of
such diseases [15,27–29].

As part of an effort to enhance control and risk assessment for the
residual number of cases of taeniasis and cysticercosis, the Regional
Information System, the Universidad Tecnologica de Pereira (through
the Research Group of Public Health and Infection) and the Ministry of
Health, are working together on the academic analysis of epidemiolo-
gical information of infectious diseases on a regional and national scale
[30–34], including taeniasis and cysticercosis. In this setting, the pre-
sent study aims to estimate incidence of taeniasis and cysticercosis
between 2009 and 2013 for Colombia and to develop GIS-based epi-
demiological maps for this helminth disease in the country.

2. Methods

Colombia is a South American country constituted by 32 depart-
ments (main administrative level), and a total population of 48,747,632
for 2016. The Colombian territory has climatic, geographic, economic
and epidemiological conditions adequate for the transmission of tae-
niasis, cysticercosis and other parasitic infections.

We performed an observational retrospective study. The epidemio-
logical data were collected from Individual Health Records System
(Registro Individual de Prestación de Servicios, RIPS). The International
Classification of Diseases 10th revision (ICD-10) codes B680, B681,
B689, B690, B691, B698, B699, were used to obtain the number of
cases from each department of Colombia during 2009–2013, given the
fact that taeniasis and cysticercosis are not under the surveillance
system and this is a passive capture health information system. This
information came from confirmed cases and the Colombian National

Institute of Health reviewed data quality. Data were obtained with the
agreement of the Ministry of Health and Social Protection through the
Protection Information System (SISPRO) via a client access server:
SISPRO RIPS. Data used for this study were obtained from confirmed
cases that were reviewed in terms of data quality, initially from data
from the National Institute of Health, Colombia and afterwards by
SISPRO and its Data Cubes system. Data for this study came from 33
reference notification units, one per department, and were later con-
solidated and centralized in Bogotá onto the SISPRO system. Currently
revised and consolidated data are available for the period 2009–2013.
The quality of RIPS data in Colombia has been described elsewhere
[32,35].

Official reference population data from National Administrative
Department of Statistics (DANE) was used to estimate annual incidence
rates for 32 Colombian departments and its capital district (per 100 000
population) by age and gender. In addition, we generated the spatial
distribution for neurocysticercosis, non-organ specified cysticercosis
and non-species specified taeniasis annual incidence rates per quartiles.
The data were imported from Microsoft Excel 2013® to Geo Da 1.8® to
perform the spatial analysis. We obtained the official shapefiles (.shp)
for the country from the Instituto Geografico Agustin Codazzi (National
Geographic Institute Agustin Codazzi, IGAC) website (http://www.igac.
gov.co/wps/portal/igac/raiz/iniciohome/MapasdeColombia/
Descargas).

3. Results

From 2009 to 2013, 3626 cases of taeniasis and cysticercosis were
reported (Table 1), with an average of 725.2 cases per year (Fig. 1).
National annual crude accumulated rate for taeniasis and cysticercosis
combined was 7.7 cases/100,000 people; taeniasis due to T. solium
(0.23 cases/100,000 pop), T. saginata (0.06 cases/100,000 pop) and
taeniasis unspecified (1.55 cases/100,000 pop). Taeniasis and cysti-
cercosis combined reduced from 1.9 cases/100,000 pop (in 2009) to 0.8
cases/100,000 pop (in 2013) (Fig. 1).

Demographic features of taeniasis without species definition
showed that 63% were female with an incidence rate of 1.15 cases/
100,000 pop and the most affected age group was 0–10 years old (23%)
(Tables 1 and 2).

With regard to the systemic presence of infection due to T. solium
cysticerci, neurocysticercosis (NCC), with a cumulative incidence of
4.43 cases/100,000 pop, was the most frequent; ocular cysticercosis
showed a rate incidence of 0.19 cases/100,000 pop (Tables 1 and 2).
NCC reduced from 1.04 cases/100,000 pop (in 2009) to 0.49 cases/
100,000 pop (in 2013).

About NCC cases, 55.7% were female and the most affected age
range was 40–49 years old in both sexes. Cases were reported in 28
departments. Antioquia reported most cases (375), however the de-
partments with the highest accumulated incidence rates were Bolivar
(16.2 cases/100,000 pop), Atlántico (10.9 cases/100,000 pop), Nariño
(10.3 cases/100,000 pop), Sucre (9 cases/100,000 pop) and Antioquia
(6 cases/100,000 pop) (Figs. 2 and 3).

At the Capital, Bogotá the incidence was 2.6 cases/100,000 pop. In
the municipalities (third territory level) the highest incidence of NCC
was at El Tablón de Gómez (60.3 cases/100,000 pop) in Nariño de-
partment; as well in San Francisco (52.3 cases/100,000 pop),
Sabanalarga (48.8 cases/100,000 pop) and Montebello (44.6 cases/
100,000 pop) in Antioquia department (Figs. 2 and 3).

GIS-based maps facilitated the observation that taeniasis is mainly
distributed in the eastern lowland departments of Colombia and the
southwestern area (Fig. 2), as well that NCC in northern and Caribbean
coastal territories (Fig. 2), also that those departments, although still
are reporting cases in 2013, were in significant reductions in the in-
cidence rates since 2009 (Fig. 3).
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