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1.-Introduccion






La hidatidosis humana es una zoonosis causada por Echinococcus
granulosus, un cestodo cuyo hospedador definitivo es el perro, y en la que el
hombre constituye un hospedador intermediario accidental. Debido al impacto
en términos de morbilidad, la especial afectacidon en areas desfavorecidas y la
escasa inversion en investigacion, esta enfermedad esta incluida en el listado de

enfermedades “olvidadas” de la Organizacién Mundial de la Salud.

Aunque la hidatidosis es una infeccion de distribucién cosmopolita, el
mayor numero de casos humanos se concentran en América del Sur, Norte y Este
de Africa, Oriente Medio y paises de Asia Central y del Oeste. En Europa, la
equinococosis quistica es especialmente prevalente en los paises de la cuenca

Mediterrdnea como Grecia, Italia, Portugal y Espafia.

La hidatidosis en Espafia estuvo incluida en el grupo de Enfermedades de
Declaracion Obligatoria (EDO) desde el afio 1982 hasta el 1996. Posteriormente
fue considerada una enfermedad endémica de distribucidn regional y su
vigilancia quedd a criterio de cada Comunidad Auténoma. En el ano 2004,
nuestro grupo, utilizando los registros del Hospital Universitario de Salamanca,
detectd una incidencia y prevalencia muy superior a la declarada por el Sistema
Enfermedades de Declaracion Obligatoria. Ademas, demostrd la existencia de

transmisidn activa con persistencia de casos en edad pediatrica.



A partir de ese momento, se decidié proseguir la vigilancia
epidemioldgica de la hidatidosis en nuestra area, realizando un registro de casos
hospitalarios directamente extraido del Conjunto Minimo Bdsico de Datos
(CMBD). EI CMBD es un Sistema de registro de Informacién Sanitaria cuyo
objetivo es el conocimiento de la morbilidad hospitalaria. Constituye un
importante instrumento de informacidn que permite conocer la casuistica
atendida, la actividad hospitalaria y su calidad, posibilitando no sélo la
comparacién de datos entre diferentes hospitales y Areas de Salud, sino
también, valorar la evolucién a lo largo del tiempo. Los datos obtenidos a través
de este Sistema de Informacién Sanitaria en diferentes Areas de Salud de las
Comunidades Auténomas de Castilla y Ledn y Extremadura son comparados con
los datos publicados por el Sistema de Notificacion de Enfermedades de
Declaracion Obligatoria (EDO) y los resultados constituyen el nucleo principal de

esta Tesis Doctoral, que se presenta en la modalidad de Tesis por Compendio de

Articulos/Publicaciones.

Los articulos originales que constituyen esta Tesis Doctoral responden a

los objetivos planteados y son los siguientes:

i) “Is cystic echinoccocosis re-emerging in Western Spain?.”

ii) “Surveillance of Human Echinococcosis in Castilla-Leon (Spain)
between 2000-2012.”

iii) “Situacion epidemioldgica de la hidatidosis en los centros

hospitalarios del sistema publico de salud de Extremadura.”



Ademads, en esta Tesis Doctoral se incluye a modo de revisidn
bibliografica, el capitulo del libro “Epidemiology and Microbiology of Hepatic
Echinococcosis” en el que se describe los aspectos mds importantes de la
epidemiologia de la enfermedad a nivel mundial, asi como su impacto

econdmico.
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OBIJETIVO GENERAL

Evaluar la situacién epidemiolégica actual de la hidatidosis humana en el
oeste de Espaia, y analizar su evolucién en los ultimos 15 afios comparando dos
sistemas de registro de enfermedades metodoldgicamente diferentes: el
Conjunto Minimo Bdsico de Datos y el sistema de Enfermedades de Declaracion

Obligatoria.

OBJETIVOS ESPECIFICOS

1. Estudiar epidemioldgica y clinicamente de la hidatidosis humana en Ia

provincia de Salamanca y analizar su evolucién entre los afios 1998 a 2012.

2. Valorar epidemiolégicamente la hidatidosis humana en la Comunidad

Auténoma de Castilla y Ledn y su evolucién durante el periodo 2000 - 2012.

3. Evaluar epidemiolégicamente de la hidatidosis humana en la Comunidad

Auténoma de Extremadura y su evolucién entre los afios 2003 al 2012.

4. Comparar dos sistemas de registro de enfermedades metodolégicamente
diferentes, el registro de casos hospitalarios extraido del Conjunto Minimo
Bdsico de Datos y el Sistema de Enfermedades de Declaracion Obligatoria, en
la estimacion de la prevalencia e incidencia de la hidatidosis humana en el

oeste de Espaia.






3.-Discusion






EPIDEMIOLOGIA ACTUAL DE LA HIDATIDOSIS HUMANA EN EL OESTE DE
ESPANA

En este trabajo de Tesis Doctoral se expone el resultado del analisis
epidemioldgico durante un seguimiento maximo de 15 afios de la hidatidosis
humana en dos Comunidades Auténomas del Oeste de Espafia: Castilla y Ledn y
Extremadura, dos areas previamente declaradas endémicas de esta enfermedad.

Los datos representados en tres articulos originales reflejan que la
hidatidosis humana sigue siendo una enfermedad frecuente con tasas de
incidencia medias en torno a 8 casos por 10° afios persona- y superponibles en
ambas Comunidades Autdonomas. Estas tasas de incidencia son préximas a las
existentes en otros paises de la Europa Mediterrdnea como en Italia y Grecia®?, y
similares también a las presentadas en otras regiones en desarrollo de Africa
Subsahariana®. Estos resultados establecen una endemicidad persistente que
debe ser considerada por las autoridades sanitarias. A pesar de ello, y durante el
seguimiento de mas de una década, se ha observado y demostrado en este
trabajo de Tesis doctoral varios hechos relevantes:

i) En primer lugar, una tendencia clara a la disminucién en la

incidencia de nuevos casos pasando, en apenas diez afos, de



tasas de incidencias medias de 17 casos por 10° afios-persona- a
5,4 casos por 10° afnos-persona.

Una clara disminucion de casos pediatricos, asi en la
Comunidad Autédnoma de Extremadura en los ultimos 5 afios se
han registrado Unicamente dos casos. Estos datos reflejan que
la hidatidosis humana en el Oeste de Espafia, aunque frecuente,

esta en una fase de progresivo control.

Este proceso se explica por varias razones de indole diverso:

i)

iii)

Modificacién de las explotaciones ganaderas, con paso de
modelos de explotacién animal intensivo frente al modelo
extensivo con disminucion del pastoreo y trashumancia.

El establecimiento de medidas mas eficaces de control de
canidos de vida libre.

Aplicacidon de la normativa europea en relacion al brote de
encefalopatia espongiforme bovina y el manejo de las visceras
de animales muertos: Reglamento sobre subproductos
animales (CE) n21774/2002 de 3 de Octubre de 2002 y
posteriormente Reglamento (CE) n? 1069/2009 del Parlamento

Europeo y del Consejo, de 21 de octubre de 2009.



Estos datos también son concordantes con la cronicidad de |Ia
enfermedad, de esta manera la mayoria de los casos nuevos se describen
fundamentalmente en poblacién mayor (media global 65 afios) con un
porcentaje importante de casos con diagndstico incidental y presentando un
motivo de ingreso hospitalario diferente a la propia hidatidosis.

Otros datos que esta investigacién pone de manifiesto es una distribucién
discretamente superior entre hombres con relacidon a mujeres, lo que sugiere
gue el componente ocupacional puede ser influyente en estas regiones de
Espana. En cuanto a su distribucién geografica no parece que existan zonas o
comarcas de especial concentracion de casos y su distribucion parece
homogénea, con una mayor agregacion de casos en zonas periurbanas debido a
la concentracién poblacional en estas dareas, asi cuando se estratifica por
densidad poblacional parece existir un mayor riesgo de hidatidosis en zonas
rurales frente a las urbanas.

Otro de los objetivos planteados en este trabajo de investigacién ha sido
comparar la informacion obtenida a partir de dos sistemas de vigilancia
epidemioldgica metodoldgicamente diferentes: uno basado en la notificacidn de

casos en el Sistema de Enfermedades de Declaracion Obligatoria y otro basado



en el registro de casos hospitalarios basado a partir del Conjunto Minimo Bdsico
de Datos. En el momento actual no existe un consenso adecuado de cual es el
sistema de la vigilancia epidemioldgica idoneo respecto a la hidatidosis humana.
Asi, los estudios basados en seroprevalencia son baratos pero estan provistos de
importantes limitaciones”. Los test serolégicos comerciales habituales como la
hemaglutinacion presentan una baja sensibilidad, demostrada también en el
trabajo original presentado correspondiente al drea de Salamanca con sélo un
60% de seropositividads. Ademas, es dificil diferenciar entre contacto con
Echinococcus sp. y el desarrollo de enfermedad.

La seleccion de una muestra representativa constituye otra limitacion y
su seguimiento con repetitividad del cribado poblacional aumenta mucho su
coste. Los estudios de prevalencia mediante radiodiagndstico se han utilizado en
poblaciones de Africa como Libia y Marruecos®’, paises de Latinoamérica como

1011 Evidentemente

Argentina y Chile®®, y en paises de Asia como Irdn y China

son métodos muy sensibles, pero tienen en su alto coste su principal limitacién.
Por otra parte, los estudios de registro son los mds empleados.

Inicialmente los estudios basados en casos quirdrgicos podrian constituir una

herramienta eficaz aunque, como queda resaltado también en este estudio de

Salamanca sélo el 57.3% de los pacientes son sometidos a una intervencién



guirurgica, por lo que este registro infravalora la verdadera dimensién de la
hidatidosis.

Los registros mediante declaracién obligatoria como el que mostramos en
esta Tesis Doctoral, en principio, deberian ser los mas eficaces aunque, como
gueda demostrado en los trabajos presentados hay una infradeclaracién notable
y generalizada que no permite una correcta evaluacidon epidemiolégica. Varios
factores pueden intervenir en este fendmeno: i) el desconocimiento de los
clinicos, ii) las dudas diagnésticas vy iii) la existencia de un diagndstico incidental
en un porcentaje importante de casos.

En el momento actual otra modalidad de registro estd en marcha en
Europa por varios grupos de investigacion bajo el auspicio de la Unién Europea,
recogida bajo el acrénimo HERACLES (Human cystic Echinococcosis ReseArch in
Central and Eastern Societies) y del que forma parte el Instituto de Recursos

Naturales y Agrobiologia de Salamanca'**?

. Se trata de un registro voluntario de
grupos que trabajan activamente en la hidatidosis. Este sistema presenta
ventajas como que se establece una ficha clinica bien definida de los pacientes

gue permitird extraer mucha informacidn de la enfermedad. Sin embargo, dado

qgue no se ha generalizado ni invitado a participar a muchos grupos que trabajan



en hidatidosis, no creemos que el registro HERACLES permita conocer de forma
precisa la evolucion de la hidatidosis en nuestro medio.

Por el contrario, el sistema de registro de casos hospitalarios de la
hidatidosis humana basado en la extracciéon de datos del Conjunto Minimo
Bdsico de Datos permite estudiar y estimar la situacidn epidemiolégica de la
hidatidosis en un drea, comparar los resultados entre diferentes areas y a lo
largo del tiempo, por lo que puede constituir una herramienta de especial
interés el control de esta enfermedad. Dado que este sistema de registro es
general no precisa de fondos especiales para su realizacion, su codificacion esta
bajo la normativa de Cddigo Internacional de Enfermedades CIE-9. Varias
limitaciones tiene este sistema: por una parte, no se recogen los casos
diagnosticados en consulta ambulatoria que no precisen ingreso hospitalario, ni
tampoco los diagnosticados en hospitales o centros privados. Este sesgo de

seleccion podria limitar su utilidad.
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4.-Conclusiones






Primera. La hidatidosis humana es una enfermedad prevalente en la provincia
de Salamanca, si bien se observa una disminucién progresiva en el nimero de
casos detectados y una reduccion significativa en el numero de casos detectados

en edad pediatrica.

Segunda. La equinococosis quistica sigue siendo una zoonosis frecuente en
Castilla y Ledn, aunque se advierte una disminucién progresiva de casos y una
importante reduccion de enfermos pediatricos durante el periodo de

seguimiento.

Tercera. La hidatidosis humana es todavia una enfermedad parasitaria

frecuente en Extremadura, su incidencia evoluciona hacia un lento descenso

general alcanzando la casi desaparicidn de casos pediatricos en la ultima década.

Cuarta. El registro de casos hospitalarios de hidatidosis a partir del Conjunto
Minimo Bdsico de Datos demuestra, tasas de incidencia superiores a las
estimadas a partir del Sistema de Notificacion de Enfermedades de Declaracion
Obligatoria, por lo que es probable que el Conjunto Minimo Basico de Datos, sea
mas eficaz en la vigilancia epidemioldgica de la equinococosis respecto al

Sistema de Enfermedades de Declaracion Obligatoria en el Oeste de Espaia.
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EPIDEMIOLOGY AND MICROBIOLOGY OF
HEPATIC EQUINOCOCCOSIS

En el siguiente capitulo de libro se describen caracteristicas generales del
pardsito y su ciclo bioldgico y se aportan datos generales de la epidemiologia de
la hidatidosis humana a nivel mundial, asi como el impacto econdmico que esta

enfermedad condiciona.
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Chapter I

Epidemiology and Microbiology
of Hepatic Echinococcosis

V. Velasco-Tirado', M. Belhassen-Garcia',
C. Esteban Velascoz, A. Lopez—Bernusl,
M. Iglesias Iglesias’, J. Pardo-Lledias’,

L. Alvela-Suarez' and L. Muiioz-Bellvis’
'Department of Internal Medicine, IBSAL (Salamanca Institute for
Biomedical Research) Hospital Universitario de Salamanca, Spain

*Department of General and Digestive Surgery, IBSAL
(Salamanca Institute for Biomedical Research)
Hospital Universitario de Salamanca. Spain

Introduction

Echinococcosis is a disease caused by four out of the six known cestoda
species from the genus Echinococcus sp.: E. granulosus, E. multilocularis, E.
vogeli and E. oligarthrus. The two most important species are E. granulosus
and E. multilocularis [1]. The epidemiology of each species of Echinococcus
sp. varies greatly, although the clinical manifestations they cause are similar.
The liver is affected in 75-100% of the cases [2]. We mainly refer to the
epidemiology and microbiology of E. granulosus infection.

* Email: luismb@usal.es.
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The Parasite and Its Biological Cycle

Similarly to other cestoda, echinococcus have intermediate and definitive
hosts (figure 1). Canidae are the definitive hosts, especially dogs, which form
the so-called “domestic” cycle. Some authors have referred to the existence of
“wild” cycles in which the wolf is the main definitive host. The intermediate
hosts are usually ruminants and particularly sheep and goats, but due to their
low specificity for intermediate hosts, E. granulosus can also be hosted by a
wide range of vertebrates: ungulates, marsupials, primates and humans. The
circumstances and the transmission dynamics of this zoonosis depend, among
other things, on the availability and the nature of the intermediate hosts, which
may vary from one country to another or even from one region to another. As
in other zoonosis, the human species is a paratenic host. In intermediate hosts,
after the ingestion of eggs, cysts are formed (larval stage). When canines eat
entrails that contain cysts, the adult stage develops. The adult tapeworm is
small, it resides in the intestine and it has three proglottids: one immature,
another mature and a gravid one.

1o intestine
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AO «
G2
@ _g//' JJ ,J " Dnn . A\ = Infective Stage

= Diagnostic S
Hydatid cy:u in liver, lungs, etc. penetrates intestinal wall A = tage

Figure 1. Life cycle of Echinoccocus sp.
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Figure 2. Hydatid cyst.

The gravid segment breaks away to release extremely hard eggs which are
then passed in the feces (>70000 eggs/day). This release takes place every 4-6
weeks during the period in which the worm remains in the host, which usually
ranges between 6-20 months [3].

When humans ingest the eggs, the embryos or oncospheres are released;
they penetrate the intestinal mucosa, reach the portal circulation system and
are move to different organs, starting with the liver and the lungs, if they cross
the mucosal barrier, and if they cross the lung filter, any other organ. The final
location seems to be related to some characteristics of the host and the size of
the oncospheres, the venules and the lymph nodes. Afterwards, the larvae
develop and form hydatid cysts filled with liquid (figure 2). These cysts are
formed by an outer membrane and an inner germinal layer which generates a
series of germinal cystic structures called brood capsules. Inside these brood
capsules there is a large number of new larvae, called protoscolices. The
rupture of these daughter cysts and the release of the scolices give way to
sediment called hydatid sand, which remains in the bottom of the cyst. Some
cysts may remain sterile and not produce prolific vesicles, and they are called
acephalocysts. The dissemination of scolices within the organ due to the
rupture of the cysts originates a secondary echinococcosis. The cysts grow
slowly through the years (approximately 1 mm per month) [4]. The evolution
of cysts caused by E. granulosus is variable: 14% of them die and become
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calcified; 20% of the cysts do not grow and in 66% of them there is a
progressive growth [5]. Although most patients are asymptomatic for long
periods of time, as the cysts grow they can cause complications, none of which
are specific, which can be classified into three types: immunological,
infectious, and mechanical [6].

Epidemiology

The epidemiological importance of the different species of Echinococcus
sp. is very variable. The distribution of echinococcosis caused by E.
granulosus is worldwide spread and cosmopolitan (figure 3), whereas the
infection caused by E. multilocularis is mainly located in the northern
hemisphere, mainly in central Europe, Russia, China, the north of Japan, North
America and Alaska (figure 4) [7,8]. The epidemiological repercussion of
cases caused by E. vogeli and E. oligarthrus is insignificant. We will mainly
describe the epidemiology of echinococcosis caused by E. granulosus

The worldwide incidence and prevalence of cystic echinococcosis have
fallen dramatically over the past several decades. Nonetheless, infection with
E. granulosus remains a major public health issue in several countries and
regions, even in places where it was previously at low levels, as a result of a
reduction of control programs due to economic problems and lack of resources
[9], and given a geographic distribution and extent greater than previously
believed; several studies have shown that echinococcosis is currently
considered an emerging or re-emerging disease, both for E. granulosus and E.
multilocularis  [1,2,8,10-13]. Therefore, the existing data probably
underestimate the real dimensions of this zoonosis. This may be partly
explained by the growing use of radiodiagnosis techniques (with frequent
incidental diagnoses) [14], or by a real increase in the prevalence of the
disease. This increase has already been registered in some endemic countries,
such as Bulgaria, China and Morocco [7,15], while at the same time new cases
are arising in countries that were previously free from the disease, such as
Austria or Hungary [16,17]. The reasons that may explain this phenomenon
are varied, ranging from climate changes that favor the environmental survival
of eggs and cysts to a decrease in the rigor of the health campaigns for the
control of the disease. While the infection in adults has been traditionally
considered as a rural disease, the data regarding the pediatric population are
controversial, with some studies stating that it is predominant in rural areas
and others reporting a predominance in the urban population [18,19].
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Figure 4. Worldwide distribution of Echinococcus multilocularis.
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Figure 5. Worldwide distribution of the zoonotic strains of Echinococcus granulosus.

Geographic distribution differs by country and region depending on the
presence in that country of large numbers of nomadic or semi-nomadic sheep
and goat flocks that represent the intermediate host of the parasite, and their
close contact with the final host, the dog, which mostly provides the
transmission of infection to humans [9].

The distinct genetic types of E. granulosus include G1-G10 (figure 5) [20-
22]. Among these strains, we have available data for preliminary
epidemiological analyses only for some strains. In fact, some of them are still
poorly characterized and further research is needed to determine with higher
detail their host and geographic ranges and whether their genetic
characteristics are conserved between different endemic regions.

The most frequent strain associated with human echinococcosis appears to
be the common sheep strain (G1) and, to a lesser degree, G2. This G1 strain
appears to be widely distributed in all continents. Highest rates of infection are
recorded in communities involved in extensive sheep farming and
epidemiological studies suggest that this genetic variant is the principal strain
infecting humans [1,23]. Consequently, its presence coincides with areas
which have high prevalence of human echinoccocis such as in Morocco,
Tunisia, Kenya, Kazakhstan, western China and Argentina [9]. The G2 strain
is known to be transmitted among sheep and infect humans also, but genetic
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differences biologically distinguish it from the G1 strain, conferring a different
life cycle. It has been found in Australia and previously also documented in
Tasmania. The remaining strains are more poorly characterized (G3-G10), and
they are of lower epidemiological interest.

The prevalence of echinococcosis caused by E. granulosus is high in some
areas of Eurasia. It is mainly described in countries of the Mediterranean
region (except for Malta and the south of Cyprus): Greece, Italy, Portugal,
Tunisia, Morocco, Algeria, Turkey and Spain [10,24-26].

In Asia, it is important mainly in southern and central parts of Russia,
central Asia and China [9]. It is considered an emerging or re-emerging
disease in some countries of central Asia. In Kazakhstan, human infection has
increased since the middle 1990s till present time from 200 surgical cases
annually to the current level of nearly 1000 cases per year [27]. Similar trends
in human cases have been assessed in all other Central Asian countries.
However, no detailed data is available about transmission and diffusion of FE.
granulosus infection in Central Asian countries [9]. China is one of the most
important endemic regions of echinococcosis and now, it has been estimated
that about one million existing cases of human echinococcosis occur in China
[28]. In some regions, the prevalence rate reaches 2.1% [29].

Although most regions of Africa are poorly researched and limited
information is available, several taxa have been found in the African countries.
We have found seroprevalence levels of 3.5% in countries from Eastern and
Western Africa such as Sudan, Uganda or Kenya [9,30].

In America, the highest prevalence rates are found in countries from the
Southern Cone (Peru, Argentina, Brazil, Chile and Uruguay), where in regions
with high endemism they can range between 5-10% [9,31-35].

In some regions of Australia, the disease has a medium importance.
Annually, new cases of human echinococcosis appear stable, numbering
between 80 and 100 among the entire country [9,36].

Socioeconomic Impact

Echinococcosis represents an increasing public health and socioeconomic
concern, and it is a cause of loss of DALY (disability-adjusted life years) in
many areas of the world [37-39]. According to a global study on this subject,
the global economic loss reaches $193,529,740 annually. If this figure is
adjusted with the estimate of undeclared cases and the per capita income, they
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increase to $1,918,318,955. In Spain, the global figures for the cost of
echinococcosis are estimated in €148,964,534 annually [40].

In view of the relevance of these figures, it is essential to control this
disease, trying to reduce its prevalence, both in the definitive and the
intermediate hosts, in order to interrupt its transmission. Ever since the 80s,
some regions in Spain develop programs for the control and prevention of this
disease, which proves that these measures are cost-effective [41].

Conclusion

Given the wide geographic distribution, echinococcosis caused by E.
granulosus is a re-emerging disease in several countries and regions, even in
places where it was previously at low levels. Evidence suggests this is a result
of a reduction of control programs due to economic problems and lack of
resources, leading to severe disease, considerable economic loss and,
definitely, a public health problem of increasing concern [9].
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5.2.-Articulo pm’mero

IS CYSTIC ECHINOCCOCOSIS
RE-EMERGING IN WESTERN SPAIN?

En este primer articulo se describe la epidemiologia actual de la
hidatidosis en la provincia de Salamanca y su evolucién en los ultimos 15 afios,

ademas se aportan algunos aspectos clinicos de los pacientes infectados.
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IS CYSTIC ECHINOCCOCOSIS RE-EMERGING

IN WESTERN SPAIN?

Introducccidn: La Equinococosis quistica sigue siendo un problema de salud
importante en muchas dreas del mundo, incluyendo la region Mediterrdnea. En
un trabajo publicado en 2004, se describe una mayor tasa de incidencia que la
previamente estimada ademas de detectar transmision activa con casos
pediatricos. Este trabajo evalua la situacion epidemiolégica actual, asi como la
evolucidn en los Ultimos 15 aflos mediante dos métodos de registro diferentes,
Conjunto Minimo Bdsico de Datos y el obtenido del Sistema Enfermedades de

Declaracion Obligatoria .

Métodos: Se disefia un estudio descriptivo longitudinal y retrospectivo de
pacientes hospitalizados con diagnéstico de hidatidosis (codigos CIE 122.0-122.9)
en el Complejo Asistencial Universitario de Salamanca durante el periodo 1998-

2012.

Resultados: Un total de 471 pacientes fueron diagnosticados de hidatidosis. De
estos casos, 55.8% eran varones, con una edad media de 62.3 + 19.5 afios. Un
1.5% de los pacientes tenian edad pediatrica y 20.5% tenian una edad <45 afios.
Se realiz6 tratamiento activo en el 92.6% de los pacientes con diagndstico
primario de equinococosis quistica; sin embargo, se realizé estrategia de
"esperar y ver” en 59.3% de todos los diagndsticos de equinococosis quistica con
diagndstico secundario. La tasa de incidencia de hidatidosis fue
significativamente mayor en comparacién con la incidencia descrita en el

Sistema de Enfermedades de Declaracion Obligatoria en esta area.
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Ademas, se observé una disminucidn significativa en la incidencia de hidatidosis

durante los afios incluidos en el estudio (B =-0.4,357, P <0.001).

Conclusion: En la provincia de Salamanca la hidatidosis es una parasitosis
frecuente con una disminucidn en la tasa de incidencia en los ultimos 15 afios y
con una clara disminucién en el nimero de casos pediatricos. La diferencia entre
el nimero de casos obtenidos mediante el Conjunto Minimo Bdsico de Datos de
Castilla y Ledn respecto al Sistema de Notificacion de Enfermedades de
Declaracion Obligatoria sugiere la necesidad de modificaciones que mejoren la

vigilancia y control de la hidatidosis humana.
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SUMMARY

Cystic echinococcosis (CE) remains an important health problem in many areas of the world,
including the Mediterranean region. We performed a retrospective study of cases reported from
1998 to 2012 in order to review and update the epidemiology of this disease in a highly endemic
area situated in western Spain. A total of 471 patients were diagnosed with hydatid disease. Of
these cases, 55-8% were male, with an average age of 62-3 £ 19-5 years. More importantly, 1-5%
of patients were children, and 20-5% were aged <45 years. An active therapeutic approach was
implemented for 92-6% of the CE patients with primary diagnoses; however, a ‘watch and wait’
strategy was used in 59-3% of all secondary CE diagnoses. The incidence rate of hydatid disease
was significantly higher compared to the incidence described in the Notifiable Disease System in
this area. Furthermore, a significant decrease in hydatid incidence during the years included in
the study was observed (8= —0-4357, P <0-001). CE incidence has diminished in recent years,
although active transmission remains in paediatric cases. Additionally, CE incidence remains high
in our region despite public health plans for its control. The documented incidence of CE disease
clearly underestimates the real numbers.

Key words: Echinococcus, emerging infections, hydatid disease, infectious disease epidemiology,
Z0o0onoses.

INTRODUCTION spp. In Europe, four species are of concern for
human CE: E. granulosus s.s. (or ovine strain),
E. canadensis, E. equinus, and E. ortleppi (or Swiss
strain). Human infection caused by tropical
American species E. oligarthrus and E. vogeli is
’ quite anecdotal in Europe
;l?e:tlgosrgﬁl)gzco;egg;’ “g;&;i;?;ﬂI\;ﬁzﬁ?hasse"{"ama' Paseo San With regard to their life-cycle, adult tapeworms in-
(Email: mbelhassen@hotmail.com) habit the small intestine of carnivores (the definitive

Cystic echinococcosis (CE) is caused by infections
with the larva of the minute tapeworm Echinococcus
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hosts) and produce eggs, which are passed with faeces.
The intermediate host (including sheep, cattle, don-
keys, camels) is infected by ingestion of eggs.
Subsequently, a larval stage (metacestode) develops
as a cyst in the internal organs of the host. The meta-
cestode produces many protoscolices, each with the
potential to develop into an adult tapeworm when
ingested by the definitive host. Cysts can be either vi-
able or non-viable. Viable cysts are usually filled with
clear fluid with few calcifications, whereas non-viable
cysts are mainly calcified. Viable cysts can be either
fertile, containing protoscolices, or sterile, containing
only highly antigenic fluid. People can become inter-
mediate hosts after accidental ingestion of eggs.
Developing cysts cause the morbidity and mortality
associated with the disease.

CE is still regarded as a neglected disease whose
clinical manifestations range from asymptomatic in-
vasion to severe disease with the possibility of death
[1-3]. Although CE is considered to be an eradicable
parasite, it has a substantial global disease impact
with economic losses for public health systems and
agricultural sectors in endemic areas [4]. CE occurs
worldwide but it is endemic in central Asia, northern
and eastern Africa, Australia, South America and
the Mediterranean Basin [5-7].

Worldwide, animal and human hydatidosis does
not appear to have diminished in recent years; in
fact, current studies have shown that CE is a
re-emerging disease in several countries and regions,
even in places where its prevalence was previously
low [5, 6, 8]. On the other hand, public health disease
control programmes may have decreased the incidence
and prevalence of hydatid disease [9, 10]. For instance,
various control campaigns have shown that preventive
measures against the domestic cycle of E. granulosus
may eventually decrease the incidence and prevalence
of the disease [11]. Therefore, control campaigns
based on health education, control, or elimination of
home sheep slaughter have been successfully imple-
mented in five island-based areas (Iceland, New
Zealand, Tasmania, Falkland Islands, Cyprus), and
two further continental campaigns have been success-
fully implemented in Latin America (Region XII in
Chile, Rio Negro in Argentina). However, several
other attempts to control hydatid invasion have failed
[12]. This evidence highlights the importance of con-
trol programmes for CE disease. The reduction of
these programmes due to the lack of economic
resources may have catastrophic consequences, lead-
ing to severe disease, considerable economic loss

and, ultimately, a public health problem of increasing
concern [6].

The transmission rate of E. granulosus in Spain is
still high, and is considered highly endemic [13]. The
central, northeastern and western regions of Spain
are the most important endemic regions, where exten-
sive or semi-extensive farming of livestock (mostly
sheep) is common. In particular, Salamanca province,
which is located in the west, presents a higher inci-
dence rate of hydatid disease compared to other
Spanish regions [14]. Since the mid-1980s, several pre-
vention and control programmes have been imple-
mented to reduce E. granulosus infection in Spain
[15]. However, lack of epidemiological results prevents
the evaluation of the effectiveness of these control
campaigns for this endemic area.

The objective of the present study was to analyse
the epidemiology of hydatid disease in western Spain
from January 1998 to December 2012 by review of
the diagnosed cases of hydatid disease admitted to a
tertiary referral hospital situated in the western
Spanish province of Salamanca.

METHODS

A retrospective descriptive study of patients diagnosed
with CE in the Complejo Asistencial Universitario de
Salamanca (CAUSA) between January 1998 and
December 2012 was designed. CAUSA is a tertiary-
care hospital of the Autonomous Community of
Castilla and Leon that serves the province of
Salamanca. It covers an area of 12350 km? encom-
passing 362 municipalities with a population of 350
564 individuals (45% in the capital) located in western
Spain. The population counts per year at the munici-
pality level were obtained from the National Institute
of Statistics (INE; http://www.ine.es/).

The clinical data were obtained from the Unit of
Clinical Documentation of CAUSA. Diagnosis and
classification of CE were assessed according to the cri-
teria proposed by the World Health Organization
Informal Working Group on Echinococcosis for CE
[16]. We included in the study all patients who were
diagnosed, according to ICD-9 (code 122:0 to 122:9)
criteria. Residents from other regions of Spain who
underwent surgery were excluded from the study.
Patients with post-operative recurrence and records
with missing data, such as age, gender or city of resi-
dence, were also excluded from the study.

The clinical and epidemiological data were col-
lected after revision of the medical records. Patients



were stratified according to parameters such as age
(0-14, 15-44, 45-69, 70-99 years) and primary and
secondary diagnosis. Primary diagnosis was defined
when CE was the cause of admission. Secondary diag-
nosis was defined when CE was any diagnosis differ-
ent from the cause of admission.

CE is a notifiable disease in the Castilla and Leon
region. In order to compare our data with those
officially registered, we obtained additional data
about the incidence of hydatid disease through the
‘Notifiable Disease System’ over the same period
(1998-2012) from the epidemiological surveillance
network of Castilla and Leon (Junta de Castilla y
Leon; http://www.jcyl.es/).

Statistical analysis

The epidemiological analysis of the data included cal-
culating the two measures of disease frequency: the in-
cidence rate of hydatid disease was calculated by
dividing the number of new cases of the disease by
the average population at risk per time interval
(person-years) multiplied by 100 000 and is expressed
as ‘cases/10° person-years’. The cumulative incidence
was estimated by dividing the number of new cases
of CE by the population at risk at the beginning of
the period. This value is a proportion ranging between
0 and 1 and is expressed as a percentage (%). The
denominators were obtained from the population cen-
sus of each municipality per year (INE; http://www.
ine.es/).

The statistical analysis included: the univariate
analysis, the results are expressed as percentages
with the corresponding 95% confidence interval (CI)
for a proportion as a measure of precision (inferential
statistics) for categorical variables and as the mean
and standard deviation (s.D.) for continuous variables.
With regard to the bivariate and multivariate analysis,
the 4 test was used to compare associations between
categorical variables, such as clinical and demo-
graphic variables and surgical interventions. The out-
come measure is expressed as the odds ratio (OR)
together with its 95% CI. Continuous variables were
compared using Student’s ¢ test or the Mann—
Whitney test for two groups, depending on whether
the given variable had a normal distribution. In
order to analyse the temporal distribution of CE, a
conventional linear regression analysis was per-
formed. Results were considered statistically signifi-
cant when P <0-05. All data were analysed with R
v. 3.0.0 (R Foundation for Statistical Computing;
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http://cran.r-project.org/) and visually displayed
using the Lattice package [17]. Visualization and
analysis of spatial data were performed using the
ggplot2 package [18].

RESULTS
Clinical data related to hydatid disease

Between January 1998 and December 2012, 586 patients
with new CE-related diagnosis codes 122-:0-122-9 were
registered in CAUSA. Of these 586 patients, 71 came
from other regions of Spain to undergo surgery and
were consequently excluded from the study. In addition,
44 case records contained incomplete data, and these
patients were also excluded. According to the inclusion
criteria, a total of 471 patients were included in the
study. Of the 471 cases diagnosed with CE, 263
(55-8%) were male (the male/female ratio was 1:26),
and the average age was 62:3£19-5 years. Although
CE was diagnosed in 44:3% of elderly individuals
(aged >70 years), seven (1-5%) patients were children
(0-14 years), and 90 (19-1%) patients were aged between
15 and 44 years.

Hydatid cyst was the main cause of hospitalisation
and the primary diagnosis in 203 (43:1%) cases.
Meanwhile, CE was a secondary diagnosis in 268
(56-9%) cases. No differences were observed regarding
the sex of the patients and the CE diagnosis between
patients with primary and secondary diagnoses.
However, most of the primary diagnoses were found
in patients younger than 69 years (OR 2-04, 95% CI
1:60-2-61, P<0-001), whereas the secondary diag-
nosis was most frequently found in elderly patients
(>70 years), as shown in Table 1. These data suggest
that diagnosis of CE in the elderly is usually related
to other comorbidities.

A single cystic lesion with a mean size of 80 cm (s.D. =
4-3) was presented in 447/471 (95-0%) patients, while the
remaining 24/471 (5:0%) were diagnosed with a dissemi-
nated form of CE in which the average number of hyda-
tid cysts was 2-4 (s.n. = 0-7). The hydatid serology test
was performed for 213 patients, and we found that 136/
213 (63-8%) patients presented positive (>1/80) anti-CE
IgG titres, ranging from 1/80 to 1/10 240 (Table 1).

Surgery alone and surgery followed by treatment
with anthelmintic drugs were the two main thera-
peutic approaches pursued in 46-8% and 39-4% of
the CE primary diagnoses, respectively (Table 1).

Meanwhile, a ‘watch and wait’ option was chosen
for 59-3% of secondary CE diagnoses (P <0-001).
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Table 1. Clinical and epidemiological features of 471 cases diagnosed with cystic echinococcosis grouped according
to primary or secondary diagnosis

All diagnoses (N =471)
n (% +95% CI)*

Gender 0-34

Primary diagnosis (N =203)
n (% +95% CI)*

Secondary diagnosis (N = 268)

n (% £95% CI)* P value

Male 263 (55-8+4) 116 (57-1+7) 147 (549 £ 6)

Age group, years <0-001
0-14 7(15+1) 5(25%2) 2(0:7+1)
15-44 90 (19-1+4) 60 (29-6 £ 6) 30 (11-2+4)
45-69 165 (350t 4) 81(39-9+7) 84 (31-:3+6)
70-99 209 (44-3+4) 57 (28:1%£6) 152 (56-7 £ 6)

Serology <0-05
Positive 136 (289t 4) 84 (41-:3+7) 52(1945)
Negative 77 (16:3£3) 32 (219t 6) 45 (16:8 £ 4)
Not available 258 (54-8 £ 4) 87 (20-5+6) 171 (63-8 £ 6)

Location 0-312
Hepatic 416 (88:3+3) 178 (87-7+5) 238 (88-8 £ 4)
Pulmonary 29 (6:1%2) 9(44+3) 20 (7-4£3)
Disseminated 24 (44%2) 15(74%4) 9(34%2)
Bone 2(04%1) 1(05%1) 1(04%1)

Treatment <0-001
Surgery 144 (30-5+4) 95 (46:8£7) 49 (18-3%5)
Surgery plus 126 (26:8 £ 4) 80 (39-4+7) 46 (17-2£5)

medical

PAIR 0 0 0
Medical alone 27 (57%2) 13 (6:4%3) 14 (52£3)
‘Watch and wait” 174 (37-0 £ 4) 15(7-4x4) 159 (59-3 £ 6)

CI, Confidence interval; PAIR, percutaneous aspiration, injection and reaspiration.

* Percentage +95% confidence interval for a proportion.

These data show that the choice of surgery, and sur-
gery followed by medical treatment in CE is related
to the patients’ age because the secondary CE diag-
nosis was clearly associated with an elderly population
(>70 years) (P<0-001). Furthermore, we observed
that 138/354 patients were followed for a mean of
16:8 (s.0.=7-1) months and that 47/276 (17-0%) of
patients had recurrent hydatid disease.

Epidemiological CE data

The incidence of CE in Salamanca during 1998-2012
was 89 cases/10° person-years (males 10-3 cases/10°
person-years vs. females 7-7 cases/10° person-years)
with a cumulative incidence of 0-24%. The highest in-
cidence of CE occurred in 1998 with 14-2 cases/10°
person-years, whereas the incidence decreased to 5-1
and 5-4 cases/10° person-years in 2010 and 2011, re-
spectively, as shown in Figure 1. More importantly,
a significant decrease in hydatid incidence was
detected during the years included in the study
(B =—0-4357, P<0-001).

On the other hand, a total of 175 cases were iden-
tified in the systematic search through the Notifiable
Disease System during 1998-2012. Consequently, the
mean incidence of hydatid disease in 1998-2012
obtained through the retrieval process was signifi-
cantly higher than that provided by data from the
Notifiable Disease System in Salamanca province
(89 vs. 3-3 cases/10° person-years, P < 0-05). These
data suggest that the incidence of hydatid disease in
our region has been underestimated.

The geographical distribution of the cumulative inci-
dence of hydatid disease in Salamanca province can be
observed in Figure 2. We detected three geographical
areas with a high cumulative incidence of hydatid dis-
ease, namely the capital (Salamanca) in the northeast
and two other areas in the southern and northwestern
areas of the province. In the capital, the cumulative
incidence is significantly lower than in rural areas
(P < 0-001). More importantly, it should be noted that
the cumulative incidence of hydatid disease reached
2-76% in some rural areas. Most patients came
from rural areas (310/471, 65-8%), whereas fewer cases
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Fig. 1. Temporal trend of cystic echinococcosis incidence rates/100 000 individuals in Salamanca province.
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Fig. 2. Geographical distribution of hydatidosis in Salamanca province. The contours represent the density estimation of
the prevalence of hydatid disease during 1998-2012.

(161/471, 34:2%) originated from urban areas. The = DISCUSSION

cumulative incidence of hydatidosis in municipalities

with <5000 inhabitants was higher than in municipalities ~ Although CE is one of the most important existing
of >5000 inhabitants (P < 0-05). Moreover, six munici-  anthropozoonosis in Spain, few data focused on the
palities with populations >5000 inhabitants accounted  incidence and prevalence of this disease in humans
for 230/471 (48-83%) cases. are available [13]. In the province of Salamanca,
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with an extensive or semi-extensive livestock farming
industry, human CE remains highly endemic [14]. In
2005, our group reported the first study focused on
the incidence of human hydatidosis in the province
of Salamanca [14]. Suspecting that the incidence of
human CE had not decreased, we updated the report
in this study. The present work expands the analysis
from 8 to 15 years and aims to provide new scientific
evidence to generate policies that will help to analyse
the impact of hydatid disease in our region.

Regarding the diagnosis of hydatid disease, we
found that a primary CE diagnosis was frequently
given to young patients, whereas a secondary acciden-
tal CE diagnosis was most frequently found in the eld-
erly population and usually associated with other
pathologies. Furthermore, the ‘watch and wait’ strat-
egy and medical treatment alone were the treatment
options most frequently pursued in the elderly popu-
lation. These data suggest that the diagnosis of CE
in elderly people is usually minimized. In spite of
being traditionally considered as a ‘benign’ pathology,
CE is an important cause of morbi-mortality [3].
Therefore, an expectant management of the disease
can be dangerous, and it must only be employed for
selected patients.

A systematic search of definitive CE cases obtained
a disease incidence that was significantly higher than
that acquired from data of the Notifiable Disease
System; this result should provide motivation to fol-
low the example set by the European Registry for
Alveolar Echinococcosis and improve national regis-
ters for CE [19]. These records could be used as a
tool to prioritize control measures for what is essen-
tially a preventable disease.

In the present study, we found a high incidence of
CE disease (89 cases/10° person-years) and a high
cumulative incidence (2:76%) in some rural areas.
These figures were significantly greater that those
found in northern Spain [20]. Our results could be
initially attributed to the chronicity of the disease as
well as the increased use of diagnostic imaging and
serological methods. However, the presence of 20%
of cases in patients aged <45 years and the persistence
of paediatric cases suggest that a high rate of infection
is being sustained in the population. In our study, we
also detected similar disease incidences in both sexes,
suggesting that the occupational component of the
risk is less relevant than other environmental risk fac-
tors [21]. Furthermore, a significant decrease in hyda-
tid incidence was detected during the time period
included in the study. The highly endemic nature of

hydatidosis in the province of Salamanca is a conse-
quence of the E. granulosus cycle persistence over
many years. Health education campaigns based on
changing risk behaviours, such as elimination of
stray dogs, reduction of parasite burden in the defini-
tive hosts by praziquantel administration and the re-
moval of animal corpses, are the principal measures
for the prevention of CE infection.

Most patients with CE live in rural areas with a
wide geographical distribution. This geographical het-
erogeneity of CE infection has also been reported in
numerous countries; therefore, it is difficult to identify
the relevant risk factors for this disease in our prov-
ince, region and country [22, 23]. Despite the wide dis-
tribution of cases in our region, we found a higher
cumulative incidence in rural areas than in urban
areas, and this pattern of CE infection has also been
documented in previous studies [21].

The main limitation of our work was the initial
selection bias. The present study only considers the
cases admitted to CAUSA; cases diagnosed in private
clinics and primary-care practices were not included in
the study. Therefore, we can assume that the actual in-
cidence of human hydatidosis in the province of
Salamanca is even higher than that estimated in the
present study. Furthermore, our study shows that
the percentage of surgical cases in our hospital is
<60% of the total of CE diagnoses. Therefore, these
data suggest that the studies based on surgical cases
underestimate the true incidence of human hy-
datidosis.

It can be concluded that CE incidence in Salamanca
province has diminished in recent years, although ac-
tive transmission remains in paediatric and young
patients, and the diagnosis of CE in the elderly popu-
lation is usually minimized. CE incidence remains
high in our region despite public health plans for dis-
ease control. Furthermore, the Notifiable Disease
System showed an incidence of CE disease that clearly
underestimated the real numbers. These data suggest
the need for increased monitoring and control of CE.
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SURVEILLANCE OF HUMAN
ECHINOCOCCOSIS IN CASTILLA-LEON
(SPAIN) BETWEEN 2000-2012

En este segundo articulo se describe la situacién epidemiolégica actual de
la hidatidosis en la Comunidad Auténoma de Castilla y Ledn, y analizar la
evolucién durante los ultimos 13 afios mediante dos métodos: el Sistema de
Notificacion de Enfermedades de Declaracion Obligatoria y el registro de casos

hospitalarios de hidatidosis extraido del Conjunto Minimo Bdsico de Datos.
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SURVEILLANCE OF HUMAN ECHINOCOCCOSIS IN CASTILLA-
LEON (SPAIN) BETWEEN 2000-2012

Introduccidn: La situacién epidemioldgica actual de la hidatidosis humana no
estd definida, mientras en unas zonas esta en disminucion, en otras se considera
emergente o reemergente. En nuestro pais, la hidatidosis humana estuvo
incluida en el grupo de Enfermedades de Declaracion Obligatoria desde 1982
hasta 1996. Posteriormente, su vigilancia quedd a criterio de cada Comunidad
Auténoma. El objetivo de este trabajo es analizar la epidemiologia actual de la
hidatidosis en la comunidad autdnoma de Castilla y Ledn y conocer la evolucion

durante los ultimos 12 afios.

Métodos: Estudio descriptivo, longitudinal y retrospectivo de pacientes
hospitalizados con diagndstico de hidatidosis humana (cddigos CIE-IX 122.0-
122.9) en Centros Sanitarios del Sistema Publico de Castila y Ledn durante el

periodo 2000-2012.

Resultados: Se incluyeron 5510 pacientes con diagndstico de hidatidosis
humana, 3161 (57.4%) fueron varones. La edad media es de 67.8%16.9, 141
(16.0%) eran menores de 45 afios. Se constatd una disminucién de nuevos casos
en menores de 45 afios durante los afios 2007-2012 (382 versus 208 casos;
OR=1.49; IC 95%, 1.254-1.793; p=0.000). 51 casos (0.9%) fueron menores de 19
anos, 34 casos, entre los anos 2000-2005 versus 11 casos entre 2007-2012;
OR=2.42; IC 95%, 1.227-4.803; p=0.008). La tasa de incidencia estimada fue
mayor a partir del registro mediante el Conjunto Minimo Bdsico de Datos

respecto al Sistema de Enfermedades de Declaracion Obligatoria (p<0.05).
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Conclusion: En Castilla y Ledn la hidatidosis es una parasitosis frecuente e
infravalorada. Mantiene una transmisién activa, aunque presenta una
disminucion clara en el niumero de casos pediatricos. La diferencia entre el
nimero de casos obtenidos mediante Conjunto Minimo Bdsico de Datos de
Castilla y Ledn respecto al Sistema de Notificacion de Enfermedades de
Declaracion Obligatoria sugiere la necesidad de modificaciones que mejoren la

vigilancia y control de la hidatidosis humana.
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Abstract

Background: Cystic echinococcosis (CE) is an important health problem in many areas
of the world including the Mediterranean region. However, the real CE epidemiological
situation is not well established. In fact, it is possible that CE is a re-emerging disease
due to the weakness of current control programs. Methodology: We performed a
retrospective observational study of inpatients diagnosed with CE from January 2000 to
December 2012 in the Western Spain Public Health-Care System. Principal findings:
During the study period, 5510 cases of CE were diagnosed and 3161 (57.4%) of the
cases were males. The age mean and standard deviation were 67.8 + 16.98 years old,
respectively, and 634 patients (11.5%) were younger than 45 years old. A total of 1568
patients (28.5%) had CE as the primary diagnosis, and it was most frequently described
in patients <45 years old. Futhermore, a secondary diagnosis of CE was usually found
in patients >70 year old associated with other causes of comorbidity. The period
incidence rate was 17 cases per 10° person-years and was significantly higher when
compared to the incidence declared through the Notifiable Disease System (1.88 cases
per 10° person-years; p<0.001). Conclusions: CE in western Spain is an underestimated
parasitic disease. It has an active transmission, with an occurrence in pediatric cases, but
has decreased in the recent years. The systematic search of Hospital Discharge Records
of the National Health System Register (HDR) may be a more accurate method than

other methods for the estimation of the incidence of CE in endemic areas.

Author summary

The incidence of CE in our region is still high; however, in this period of study, a slow
decrease was observed. The sharp decline of incidence in pediatric population highlights
the importance of long-term control of CE. The systematic search of HDR may be a
more accurate method than other methods in the estimation of the incidence of CE in

endemic areas.
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Introduction

Human echinococcosis is a zoonotic infection caused by cestodes of the genus
Echinococcus sp. Four species infect humans: cystic echinococcosis (CE) is caused by
Echinococcus granulosus, alveolar echinococcosis (AE) is caused by E. multilocularis,
and polycystic forms are caused by either E. vogeli or E. oligarthrus; however, they are

less frequently associated with human infection.

CE is considered a neglected disease whose clinical manifestations range from
asymptomatic infection to severe disease [1-3]. Although CE is considered an
eradicable parasite, CE remains a considerable health problem in endemic regions with
substantial economic losses for agricultural sectors and public health systems [4]. CE
occurs worldwide; however, this disorder is endemic in central Asia, northern and
eastern Africa, Australia, South America and the Mediterranean basin [5-7]. The
transmission rate of E. granulosus in Spain remains high, and it is considered a highly
endemic area inside the European region [8]. The central, northeastern and western
regions of Spain are the most important endemic regions, such as Castilla-Leon, where
extensive or semi-extensive farming of livestock (mostly sheep) is common [8,9]. Since
the mid-1980s, several prevention and control campaigns have been implemented to
reduce E. granulosus infection in Spain[10]. The epidemiological methods used in the
evaluation of human hydatidosis were based, mainly, on notifiable cases system and
detection of cases from Hospital Discharge Records (HDR) [9,10]. In a recent study, in
a province of western Spain, we studied the evolution of incidence during fifteen years
using both methods, and we detected an important under-notification of CE cases [11].
Thus, the aim of this study was to compare these epidemiological methods for
evaluation of CE in a region of western Spain and to determine the evolution of the

incidence over thirteen years.
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Materials and methods

The design was a retrospective observational study of inpatients diagnosed with
CE in the Western Spain Public Health-Care System from January 2000 to December
2012.

This study was conducted in Castilla-Leon, a region placed in western Spain,
between parallels 40° 05' and 43° 14' North latitude, and 1° 46' and 7° 05' West, which
covers an area of 94.223 square kilometers and has a population of 2,558,463 persons.
Of the people in this area, 1,661,817 live in municipalities with more than 5,000
inhabitants (defined as an urban population) and 896,646 live in municipalities with less
than 5,000 inhabitants (defined as a rural population) (INE; Census, January 1, 2011
http://www.ine.es). The public health service covers 2,455,323 inhabitants (95.96% of
this population) and includes 118,383 (4.82%) foreigners
(http://www.saludcastillayleon.es/). Regarding territorial organization, this area consists
of 9 provinces with 2,248 municipalities and 59 municipalities with a population of over
5,000 habitants (Junta de Castilla-Leon; http://www.jcyl.es). The public specialized

health-care system includes 14 hospitals.

The data were collected from HDR. Patients with missing data, such as age,
gender or the city of residence, and residents from other regions of Spain were excluded
from the study. For a better analysis, patients were stratified according to gender and
age (0-19, 20-44, 45-69, and >70 years). Urban origin was defined when place of

residence had >5000 inhabitans. The data were analyzed anonymously.

This study analyzes and compares the data provided by two existing surveillance
systems in Spain: HDR and Notifiable Disease System (NDS). In Spain, the
surveillance of communicable/transmissible diseases is regulated by the National
Epidemiological Surveillance Network (National Center for Epidemiology, Carlos III
Institute of Health, Ministry of Health, Social Services and Equality). Data are received,
elaborated and transmitted to European Centre for Disease Prevention and Control
(ECDC) there.

The HDRs provides information about patients who have been admitted to the
hospital during the years 2000-2012. We have collected information of hospital
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115  admissions with EC code (ICD-9: 122.0-122.9) in diagnostics report of discharge.
116 ~ When patients have been admitted with the same diagnosis several times, we used to
117  register only the first admission for analysis. Hydatid disease is a disease of compulsory
118  numerical declaration so that the Notifiable Disease System (NDS) has only the number
119  of cases per week and per year, which allows to calculate incidence rates per 100,000

120  population.
121  Statistical analysis

122 The annual/period incidence rate of CE was calculated by dividing the number
123 of new cases of disease observed in the defined time period (1 year or 13 years,
124 respectively) by the total free periods of disease-person time during the observation
125  period defined in the study, multiplied by 100,000 and expressed as “cases per 10°
126  person-years”. As it is not possible to accurately measure disease free periods, the total
127  figure of person-time at risk can be estimated approximately and satisfactory when the
128  size of the population is stable, multiplying the average population size studied by the
129  duration of the observation period. Thus, the denominators were obtained from

130  population counts for each year at the municipality level of the National Institute of

131  Statistics (INE; http://www.ine.es/).

132 The results were expressed as percentages (with corresponding 95% confidence
133 interval, 95% CI, for a proportion) for categorical variables and as the mean and
134  standard deviation (SD) for continuous variables. A chi-square test was used to compare
135 the association between categorical variables, such as clinical and demographics
136  variables, and the measured outcome was expressed as the odds ratio (OR) together
137  with the 95% CI for OR. Continuous variables were compared with Student’s t-test or
138 the Mann-Whitney for two groups, depending on their normal or non-normal
139  distribution. Additionally, we applied the corresponding regression models for
140  multivariate analysis. We considered a statistically significant difference from chance at
141  ap-value <0.05. All of the data were analyzed with SPSS 21 (Statistical Package for the
142 Social Sciences).

143  Ethics Statement

144 This study was approved by the Ethics Committee of Complejo Asistencial

145  Universitario de Salamanca (CAUSA). Due to it is an epidemiological study, the written



m Traﬁajos Om’gina[es

146  consent was not obtained and it was specifically waived by the approving IRB. All data
147  analyzed were anonymized.
148
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149
150  Results
151 Between January 2000 and December 2012, 5510 patients with CE were

152  registered with HDR in the 14 hospitals. The main demographic data of the participants
153  are shown in Table 1.

154 Table 1. Principal demographic data in patients included in the study.

155

156

157 Demographic data All patients

158 N= 5510
Male sex 3161 (57.4%)

159 Mean Age + SD 67.8 = 16.98
0-19 years 51 (0.9%

160 ¥ (0.9%)
20-44 years 583 (10.6%)

161 45-69 years 1791 (32.5%)
>70 years 3085 (56.0%)

162 Patients from rural areas (<5000 inhabitans) 2873 (52.1%)

163

164  Fifty-one diagnosed patients (0.9%) were children or adolescents (0-19 years), 583
165  patients (10.6%) were between 20-44 years old, 1791 patients (32.5%) were between
166  45-69 years old and 3085 patients (56.0%) were >70 years old (Fig. 1). Collectively, the
167  young had a higher probability of being male OR=1.2 (95% CI, 1.055-1.483; p=0.010).

168  Figure 1. Annual cases of CE in Castilla-Leon (western Spain) according to the age

169 and year distribution.

170

171 The period incidence rate was 17 cases per 10° person-years (5510 cases), which
172 was significantly higher than the data reported by the “Notifiable Disease System” (17
173  cases per 10° person-years versus 1.88 cases per 10° person-years, (p<0.001)) as shown
174  inFig. 2.

175  Figure 2. Cases per 10° person-years in Castilla-Leon (western Spain) measured by

176  hospital admissions and “Notifiable Disease System”.
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A progressive decrease in the incidence of CE was detected, from 19.6 cases per
10° person-year in the 2000 to as low as 12.3 cases per 10° person-year in the 2010,
although this incidence has increased in the last two years (Fig. 2). According to these
data, a decrease in the diagnosis of new cases in individuals <45 years old was found
from 2007-12 (382 versus 208 cases; OR=1.49; 95% ClI, 1.254-1.793; p<0.001), with a
more pronounced decline in the pediatric population (34 versus 11 cases; OR=2.42;
95% CI, 1.227-4.803; p=0.008). Regarding the origin areas, 2,873 (52.1%) patients
were residents in rural areas, whereas 2,637 (47.9%) cases came from urban areas, and
the incidence of CE in rural areas was twice as much as that in urban areas (24.6 cases
per 10° person-years versus 12.2 cases per 10° person-years, p<0.001). A logistic
regression model revealed significant differences in relation to gender (p<0.001) and
age (p=0.003), with more frequent rural origin among men (OR=1.36; 95%CI, 1.22-
1.52) and those individuals older than 70 years (OR=1.17; 95% CIL, 1.05-1.31).

The most frequent location of CE was the liver with 4,364 patients (79.1%). We

further classified the patient’s diagnosis of CE according to ICD-9 as shown in Table 2.

Table 2. Classification of echinococcosis in a region of western Spain over

thirteen years.

International Classification of Diseases (ICD-9) Patients n (%)
122.0 E. granulosus hepatic infection 1115 (20.2)
122.1 E. granulosus pulmonary infection 201 (3.7)
122.2 E. granulosus thyroid infection 19 (0.3)
122.3 E. granulosus another infection 113 (2.1)
122.4 E. granulosus unspecified infection 12(0.2)
122.5 E. multilocularis hepatic infection 22(0.4)
122.6 E. multilocularis another infection 5(0.1)
122.7 E. multilocularis unspecified infection 0(0)

122.8 Unspecified hepatic echinococcosis 3223 (58.5)
122.9 Other unspecified echinococcosis 800 (14.5)
Total 5510
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CE was the primary diagnosis and the main cause of hospitalization in 1568

(28.5%) patients, and CE was a secondary diagnosis in 3,942 (71.5%) of the cases.

Patients younger than 45 years of age had a more frequent primary diagnosis of
CE than did patients older than 45 years o age (72.2% versus 22.8%; OR=8.8; 95% ClI,
7.329-10.637, p<0.001).

Ninety-five percent (5231) of the patients had at least one chronic disease. The
average number of diseases per patient with CE was 5.87 [interval range: 1-9]. The most
common chronic diseases were cancer (1561, 28.3%), heart failure (461, 8.3%), atrial
fibrillation (562, 10.2%), cerebrovascular disease (317, 5.7%), chronic obstructive
pulmonary disease (704, 12.8%), diabetes mellitus (770, 14%), and chronic kidney
failure (180, 3.3%).
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Discussion

CE is a worldwide zoonotic infection that affects human and animal health, and
it is the cause of significant economic loss for the agricultural sectors and public health
systems in the endemic area [8]. Recent studies have shown that CE is a re-emerging
disease in several countries and regions, even in places where the prevalence was

previously low[5,6,11].

It has been demonstrated that control campaigns based on health education,
control, elimination of the slaughter of sheep at home, a change in risk behaviors, such
as elimination of stray dogs, the reduction of parasite biomass in the definitive hosts (by
administering praziquantel) and the removal of animal corpses, may decrease the
incidence and prevalence of infection by CE [10,12-15]. The reduction of these
programs due to the lack of economic resources may have catastrophic consequences,
leading to severe disease, considerable economic loss, and a definite public health
problem of increasing concern [6]. Thereby, the WHO is working toward the validation

of effective cystic echinococcosis control strategies by 2018.

Historically, CE in Spain is one of the most important existing anthropozoonoses,
and western Spain is a region with a highly endemic occurrence due to extensive or
semi-extensive farming of livestock and the E. granulosus cycle and its continuation
over many years [9]. To the best of our knowledge, the autochthonous transmission in
Spain is only by E.granulosus (never by E. multilocularis nor other species), therefore,
the reported cases of E. multilocularis is probably due to misclassification or less likely
to imported cases originating from an endemic country. Unfortunately, given the

characteristics of the study these results can not be assessed.

Our group, using HDR detected a number of local cases that were not previously
identified due to a lack of notification [11]. In this work, we also compared these two
epidemiological methods in a wide area with almost 2.5 million inhabitants to determine
the incidence of CE during 2000 to 2012. Thus, according our previous work, we used
HDR and we detect a higher incidence of CE than that detected by the “Notifiable
Disease System”. A low percentage of surgical cases detected in other studies (<70%)
supports the fact that HDR is at the moment the most accurate method in the evaluation
of health campaigns regarding echinococcosis. Methods based on serological or

ultrasonographic screening have been used to study the prevalence of CE in different
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240  areas [16-18], but these methods are more expensive and cannot be used in large
241  populations over multiple years to establish the epidemiological evolution of

242 echinococcosis in humans.

243 The initiative European formally named FP7 project HERACLES (Human cystic
244  Echinococcosis Research in Central and Eastern Societies), was born in 2013 [19,20].
245  One of the most important objectives was create the European Registry of Cystic
246  Echinococcosis (ERCE). However, in this moment, the participation of groups that
247  diagnose and treat to patients is not assured. In this sense, until the results of this
248  registry are published, we think the HDR system may be the best method for surveilling
249  CEin our area.

250 Thus, in our work, we showed that in the study period, the incidence of CE in
251  this region had a slow reduction. According to these data, we found a decrease in the
252 diagnosis of new cases younger than 45 years old, with a decline of almost half the
253  number of cases between 2007-2012 compared to 2000-2005. This decrease is still
254 higher in the pediatric population with a reduction to one-third the number of cases.
255 These results show that campaigns of public health, based on the elimination of stray
256  dogs and especially the removal of animal corpses (implemented after the crisis of
257  bovine spongiform encephalopathy), may decrease the incidence of infection in a wide

258  endemic area and help control CE [10].

259 However, our data support that the economic burden of CE in Spain was clearly
260  underestimated; Benner et al. estimated the economic losses due to CE in Spain in 2005
261  at 148.9 million euros[12,21], and the diagnosed cases of CE were nearly triple in the

262 same period in our region.

263 Despite the wide distribution of cases in our region, we found a higher
264  cumulative incidence in rural than in urban areas and this pattern of CE infection has
265  also been documented in previous studies [22]. Most patients with CE were living in
266  rural areas with a wide geographic distribution. This heterogeneity on the geographic
267  distribution of CE has also been reported in numerous countries; therefore, it is difficult
268  to identify risk factors for this disease in our province, region and country [23].
269  Additionally, we detected that the disease incidence is very similar in both sexes,

270  suggesting that the occupational component of the risk is less relevant than other risk
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factors attributable to environmental conditions [22]. This result supports that health

educational strategies must be intensified, especially in rural areas.

Regarding the diagnosis of CE, we found that the primary diagnoses of CE were
performed in young patients, while the secondary accidental diagnosis was most
frequently found in the elderly population and usually associated with other causes of
comorbidity. Despite being traditionally considered as a “benign” pathology, CE is an
important cause of morbi-mortality in patients older than 65 years [1]. Thereby, the
diagnosis of CE in the elderly population is usually understimated. Therefore, an
expectant management of the disease can be dangerous, and it must be only employed

in select patients.

Additionally, we detected that the patients that were primarily admitted for CE
are approximately third of the cases, with the remainder being a secondary diagnosis
with the patient admitted for some other reason. This means that that nearly two third of
the CE cases was an incidental finding. This is indicative that a large numbers of
patients with echinococcosis who remain undiagnosed, and is a further evidence that the

disease is under reported.

The main limitation of our work was the initial selection bias. The present study
only considers the cases admitted to public hospital care; cases of private clinics and
primary care were not included in this study. Therefore, we can assume that the actual

incidence of human hydatidosis is even higher than the incidence estimated in this study.

One aspect to assess is the immigration impact on these results, which can not be
unavailable by the HDR. Data from our center show that immigration has limited
impact, with figures around 3% (A. Romero-Alegria, M. Belhassen-Garcia, Supporting

Information). .

It can be concluded that the systematic search of HDR may be a more accurate
method than other methods, based on the notification of cases in the estimation of the
incidence of CE in endemic areas. The incidence of CE in our region is still high;
however, in this period of study, a slow decrease was observed. The sharp decline of

incidence in pediatric population highlights the importance of long-term control of CE.
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5.4.-Articulo tercero

SITUACION EPIDEMIOLOGICA DE LA
HIDATIDOSIS EN LOS CENTROS
HOSPITALARIOS DEL SISTEMA PUBLICO DE
SALUD DE EXTREMADURA (2003-2012)

En el tercer articulo se describe la epidemiologia de la hidatidosis
hospitalaria en Centros Sanitarios del Sistema Publico de Salud de la Comunidad

Autdnoma de Extremadura en los ultimos 10 afios.
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SITUACION EPIDEMIOLOGICA DE LA HIDATIDOSIS EN LOS
CENTROS HOSPITALARIOS DEL SISTEMA PUBLICO DE SALUD
DE EXTREMADURA (2003-2012)

Introduccidn: La hidatidosis humana todavia constituye un importante problema
de Salud Publica en muchas regiones del mundo, incluida la cuenca
Mediterrdnea. La situacion epidemiolégica actual no es conocida en ciertas
regiones de Espana. El objetivo de este trabajo es actualizar los datos
epidemiolodgicos de la hidatidosis en pacientes hospitalizados en el Sistema
Publico de Salud de Extremadura y conocer la evolucidon durante los ultimos 10
anos mediante dos métodos: el Sistema de Notificacién EDO vy el registro de

casos hospitalarios de hidatidosis extraido del CMBD.

Métodos: Estudio descriptivo longitudinal y retrospectivo de pacientes
hospitalizados con diagndstico de hidatidosis (cédigos CIE 122.0-122.9) en
Centros Sanitarios del Sistema Publico de Extremadura durante el periodo 2003-

2012.

Resultados: Se incluyeron 876 pacientes con diagndstico de hidatidosis, 536
(61%) fueron varones, con una edad media de 65.5+17.8; 19 casos (2.2%) fueron
menores de 19 afios, 17 (89.47%) casos, entre los afios 2003-2007 versus 2 casos
entre 2008-2012 (OR=7.83; IC 95%, 1.79-34.11; p=0.001). 141 (16.0%) eran

menores de 45 anos. El diagndstico primario fue mas frecuente en menores de
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45 afos y el diagndstico secundario mas frecuente en mayores de 70 afios
(p<0.05). La tasa de incidencia fue mayor a través del Conjunto Minimo Bdsico de
Datos (8.02 casos por 10° afio-persona) respecto al Sistema de Enfermedades de

Declaracion Obligatoria (1.88 casos por 10° afio-persona), p<0.05.

Conclusion: En Extremadura la hidatidosis es todavia una zoonosis frecuente,con
una disminucion progresiva en el numero de casos en la ultima década y un
importe descenso en el nimero de casos pediatricos. Los datos obtenidos ,tanto
en el nidmero de casos, como en la tasa de incidencia, mediante el registro
basado en el Conjunto Minimo Bdsico de Datos fueron superiores, respecto al

Sistema de Notificacidn de Enfermedades de Declaracion Obligatoria.



Traﬁajos Originafes

G Model
EIMC-1365; No.of Pages5

Enferm Infecc Microbiol Clin. 2015;XXX(XX):XXX~XXX

Enfermedadcs
Infecci SN

Infecciosas

Enfermedades Infecciosas y e
Microbiologia Clinica

www.elsevier.es/eimc

Original

Situacién epidemiolégica de la hidatidosis en los centros hospitalarios
del sistema publico de salud de Extremadura (2003-2012)

Amparo Lépez-Berniis?, Moncef Belhassen-Garcia®*, Antonio José Prieto-Vicente®,
Montserrat Alonso-Sardén¢, Adela Carpio-Perez?, Virginia Velasco-Tirado? y Javier Pardo-Lledias®

2 Servicio de Medicina Interna, CAUSA, IBSAL, Salamanca, Espaiia

b Servicio de Medicina Interna-Seccién de Enfermedades Infecciosas, CAUSA, CIETUS, IBSAL, Salamanca, Espafia
©Servicio de Medicina Interna, Hospital Virgen del Puerto, Plasencia, Cdceres, Espaiia

d Area de Medicina Preventiva y Salud Piiblica, IBSAL, Universidad de Salamanca, Salamanca, Espaiia

¢ Servicio de Medicina Interna, Hospital General de Palencia Rio Carrién, Palencia, Cdceres, Espafia

INFORMACION DEL ARTiCULO RESUMEN
HiS{U(ia del articulo: . Introduccion: La hidatidosis humana es una zoonosis con distribucién cosmopolita. Todavia constituye un
Recibido el 10 de abril de 2015 importante problema de salud piblica en muchas regiones del mundo, incluida la cuenca mediterranea.

Aceptado el 18 de junio de 2015

online el La situacion epidemioldgica actual no es conocida en ciertas regiones de Espaiia. El objetivo de este trabajo
n-line el Xxx

es renovar los datos epidemioldgicos de la hidatidosis en pacientes hospitalizados en el sistema piblico
de salud de Extremadura.
Meétodos: Estudio descriptivo longitudinal y retrospectivo de pacientes hospitalizados con diagnéstico de

Palabras clave:

Hel."""ms's hidatidosis (cédigos CIE 122.0-122.9) en centros sanitarios del sistema publico de salud de Extremadura
Echinococcus granulosus N
Hidatidosis durante el periodo 2003-2012.
Espafia Resultados: Se incluyeron 876 pacientes con diagnéstico de hidatidosis; 536 (61%) fueron varones, con
Re-emergencia una edad media de 65,5+17,8; 19 casos (2,2%) fueron menores de 19 ailos: 17 (89,47%) casos entre los
afios 2003-2007 versus 2 casos entre 2008-2012 (OR=7,83; 1C95%: 1,79-34,11; p=0,001). Un total de
141 (16,0%) eran menores de 45 aiios. El diagnéstico primario fue mas frecuente en menores de 45 afios y
el diagnéstico secundario mas frecuente en mayores de 70 afios (p < 0,05). La tasa de incidencia fue mayor
a través del registro de pacientes hospitalizados (8,02 casos por 10° personas-afio) respecto al sistema
de declaracion obligatoria de enfermedades (1,88 casos por 10° personas-aio), p <0,05.
Conclusién: En Extremadura la hidatidosis es todavia frecuente, con una clara disminucién en el nimero
de casos pediatricos. El niimero de casos obtenidos mediante los registros de pacientes hospitalizados
respecto al sistema de notificacion de enfermedades de Extremadura sugieren la necesidad de modifica-
ciones que mejoren la vigilancia y el control de la hidatidosis.
© 2015 Elsevier Espaiia, S.L.U. y Sociedad Espaiiola de Enfermedades Infecciosas y Microbiologia
Clinica. Todos los derechos reservados.
Epidemiological update of hydatid disease in hospitals in the public health
system of Extremadura (2003-2012)
ABSTRACT
Keywords: Introduction: Echinococcosis is a zoonotic infection with a worldwide distribution, and is still an impor-
Helminthosis tant health problem in many areas of the world, including the Mediterranean basin. At present the
Echinococcus granulosus epidemiological situation is unclear in certain regions of Spain. The aim of this study was to update
?gji‘:]“dom the epidemiological situation in Extremadura through an analysis of hospitalised patients in the public

health system diagnosed with hydatid disease.

Methods: A longitudinal retrospective study was conducted between 2003 and 2012 on hospitalised
patients with a diagnosis of hydatidosis (ICD 122.0-122.9) in hospitals of the public health service of
Extremadura.

Re-emergence

* Autor para correspondencia.
Correo electrénico: mbelhassen@hotmail.com (M. Belhassen-Garcia).
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Results: During the period of study, 876 patients were diagnosed with hydatid disease. Of these 536 (61%)
of cases were male, with a mean age of 65.53 +17.8 years. More importantly, 19 (2.2%) of patients were
19 years old, with 17 cases between 2003-2007 versus 2 cases between 2008-2012 (OR=7.83; 95%ClI:
1.79-34.11; P=.001). A total of 141 (16.0%) were younger than 45 years. The primary diagnosis was most
frequently reported in the younger population <45 years, whereas the secondary diagnosis was usually
found in the elderly population >70years (P<.05). The incidence rate of hydatid disease obtained from
Hospital Discharge Records (HDRs) was significantly higher compared to the incidence that was declared
in the Notifiable Disease System of Extremadura (8.02 cases per 10° person-years vs. 1.88 cases per 10°

person-years [P<.05]).

Conclusion: In Extremadura hydatid disease is still frequent. With a clear decrease in the number of paedia-
tric cases. The number of cases obtained from HDRs regarding Notification System Diseases Extremadura
suggests the need for modifications to improve surveillance and control of hydatid disease.

© 2015 Elsevier Espaiia, S.L.U. and Sociedad Espaifiola de Enfermedades Infecciosas y Microbiologia

Clinica. All rights reserved.

Introduccién

Se denomina hidatidosis a la infeccién por el cestodo Echino-
coccus spp. Cuatro especies de Echinococcus infectan a humanos:
E. granulosusy E. multilocularis, agentes causales de la equinococosis
quistica (EQ) y la equinococosis alveolar, constituyen las formas cli-
nicas mas frecuentes e importantes; las otras dos especies, E. vogeli
y E. oligarthrus, son menos importantes’.

La infeccién por este cestodo produce manifestaciones clinicas
que oscilan desde formas asintomdticas a enfermedad grave con
riesgo de muerte?>. El diagnéstico se basa en técnicas serolégicas y
deimagen®. Actualmente disponemos de 3 herramientas terapéuti-
cas: la cirugia®, el tratamiento farmacolégico® y los procedimientos
de puncién-evacuacién (PAIR y PEVAC)’.

La EQ presenta gran impacto en cuanto a pérdidas econdmicas
e incapacidad ajustada por afios de vida (disability adjusted years of
life [DAYL])®. En Espafia se estima que el coste esta por encima de
150 millones de euros anuales®.

El ciclo biolégico de E. granulosus es casi exclusivamente domés-
tico e involucra como hospedadores intermediarios a mamiferos
ungulados como ovejas, cabras, camellos y caballos, y como hospe-
dadores definitivos al perro y otros canidos. El ciclo perro-ovino es
el mas importante. El hombre es un hospedador paraténico acci-
dental que se infecta al ingerir los huevos procedentes de las heces
de los canidos infestados.

La situacién epidemioldgica real de la EQ no esté definida. Asi,
mientras en unas zonas estd en disminucién, en otras regiones
esta considerada como una zoonosis emergente o reemergente %1,
Entre los factores que explican este fenémeno citamos el cambio en
las condiciones climaticas al favorecer la viabilidad de los huevos
de E. granulosus (lo que influye en el aumento o no de la transmi-
sion del parasito). Ademads interviene la disminucion en el rigor de
las campaiias sanitarias para el control de la enfermedad. La EQ
tiene una distribucién universal, se extiende por el oeste y centro
de Asia, Australia, Latinoamérica, norte y este de Africa y cuenca
mediterranea'?. Espafia estd considera un area de alta endemici-
dad dentro de Europa'>. En nuestro pais, la EQ estuvo incluida en el
grupo de enfermedades de declaracion obligatoria (EDO) desde
el aflo 1982 hasta el afio 1996. Posteriormente se consideré una
enfermedad endémica de distribucién regional y su vigilancia
quedo a criterio de cada comunidad auténoma. Se incluyé en el
Sistema de Vigilancia de Zonas Endémicas. Las comunidades autd-
nomas del centro, noreste y oeste de Espafia se consideran las
regiones de mayor endemia, debido al sistema de explotacion gana-
dera extensivo o semiextensivo y a la importancia de sus cabafias
ganaderas (sobre todo ovina)'*>-'?, En el afio 2004 nuestro grupo
demostré una transmisién activa y una mayor incidencia a la regis-
trada por el sistema EDO en Salamanca'®. Si a estos datos se suma
la descontinuacién de los programas de control, es plausible que en
estos aflos la EQ en ciertas zonas no tenga un buen control.

El objetivo de este trabajo es analizar la epidemiologia de
los pacientes hospitalizados con diagndstico de hidatidosis desde
enero de 2003 hasta diciembre de 2012 en los hospitales del sistema
publico de salud de Extremadura.

Métodos

Estudio descriptivo longitudinal y retrospectivo de los pacientes
hospitalizados con diagnéstico de hidatidosis en los hospitales del
sistema publico de salud de Extremadura (SES) entre los afios 2003
y2012.

Extremadura tiene una extensién de 41.634km?2, y estd com-
puesta por 2 provincias y 388 municipios. La poblaciéon es
de 1.102.410 habitantes (http://www.ine.es y http://www.gobex.
es/web/). El SES dispone de 8 hospitales (http://saludextremadura.
gobex.es/).

Los datos se obtuvieron del Conjunto Minimo Bésico de Datos
(CMBD) de los pacientes ingresados en los hospitales piblicos
del SES con diagnéstico de hidatidosis, segin la Clasificacion
Internacional de Enfermedades (CIE-9, c6digos 122.0 a 122.9), pro-
porcionados por la Seccién de Vigilancia Epidemiolégica, Direccion
Gerencia del SES.

Se definié municipio rural aquel con menos de 5.000 habitantes
y urbano al de mas de 5.000 habitantes. Para un mejor anlisis de
los datos, la edad se estratificé en 4 categorias: 0-19, 20-44, 45-69
y > 70afos. Los pacientes con datos perdidos como edad, género o
lugar de residencia fueron excluidos del estudio.

Las tasas de incidencia anual y de periodo se calcu-
laron dividiendo el nimero de casos nuevos de enferme-
dad observados en el periodo temporal definido (un afio y
10afios, respectivamente) entre el total de periodos libres de
enfermedad en tiempo-persona durante el periodo de obser-
vaciéon definido en el estudio, multiplicado por 100.000 y
expresado como «casos por 10° afios-persona» [Tasa de inci-

dencia= — N’ decasosnuevosdeenfermedad enun peri ododeterminade_____
total de perf odos libres de enfermedad durante el perf odo de observacio n definido (an os - persona)

100.000]. Como en este caso no es posible medir con precision los
periodos libres de enfermedad, el valor total del tiempo-persona
en riesgo puede estimarse, de manera aproximada y satisfacto-
ria cuando el tamafio de la poblacién es estable, multiplicando
el tamafio medio de la poblacién en estudio por la duracién del
periodo de observacién. Los denominadores se obtuvieron a par-
tir de las cifras de poblacién del padrén publicadas por el INE
(http://www.ine.es/).

Se recogieron los datos de hidatidosis notificada por la Red de
Vigilancia Epidemiolégica de Extremadura del sistema EDO.

Los resultados cuantitativos se expresan en forma de media y
desviacion estandar (DE). Los resultados cualitativos se expresan en
forma de porcentaje con sus respectivos intervalos de confianza (IC)
del 95%. Se aplicaron en el andlisis bivariante los tests paramétricos
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Figura 1. Nimero de casos y porcentaje por areas de salud de Extremadura durante el periodo 2003-2012.

0 no paramétricos oportunos. Asi, la fuerza de la asociacién entre

las variables cualitativas se midi6 con el estadistico de contraste

X2 de Pearson y la estimacién de la odds ratio (OR). Para comparar

medias de las variables cuantitativas se aplicé una t de Student. 120

Ademas se empleé un modelo de regresion logistica para los anélisis 103

multivariantes. El grado de significacién estadistica asumido es de 1.7%)
. 12 100

P <0,05. Para el tratamiento de los datos se utilizé el programa SPSS

21.0.
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92 91
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(9.8%)
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Resultados

Entre los afios 2003-2012, en los 8 hospitales del SES se inclu-

yeron 876 pacientes con diagnéstico de hidatidosis; 536 (61,2%) 40 1 i o7

fueron varones y 340 (38,8%) mujeres, y la razén entre hombre y 24 ‘38 19 33‘ 3 27

mujer fue de 1,57. La media de casos anuales fue de 87,6 +10,87. 20 2 &

Por provincias, en Badajoz se contabilizaron 640 (73,0%) casos y en l ‘ | I ‘

Caceres, 236 (27,0%) casos. La distribucién por areas de salud se o - ) ) . ) - ) - ) - .

muestra en la figura 1. 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Laedad media fue de 65,5 + 17,8 aflos. Ladistribucién y laimpor-

tancia de los diferentes grupos etarios se muestran en la figura 2. 70 Afios

Por grupos de edad, se diagnosticaron 19 (2,2%) casos en meno- 45-69 Afos

res de 19 afos: 17 (89,47%) casos entre los afios 2003-2007 versus . . 3

2 casos entre 2008-2012 (OR =7,83; IC95%: 1,79-34,11; p=0,001). Figura 2. Nmero de casos por grupos etarios.
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Tabla1

Casos y tasas por CMBD (casos por 10° afios-persona) comparado con los casos y
tasas declarados por el Sistema de Enfermedades de Declaracién Obligatoria (EDO)
de la Red de Vigilancia Epidemiolégica de Extremadura

Ano CMBD EDO OR [IC 95%]
Casos Tasa Casos Tasa

2003 103 0159 21 1,98 4,90 [3,06-7,84]
2004 75 6,97 18 1,70 4,16 [2,49-6,96]
2005 86 793 31 2,93 2,77[1,83-4,18]
2006 107 9,84 58 5,48 1,84 [1,34-2,53]
2007 92 8,44 16 1,51 5,75 [3,38-9,77]
2008 77 7,01 21 1,98 3,66 [2,26-5,94]
2009 91 825 18 1,70 5,05 [3,04-8,38]
2010 86 7,76 7 0,66 12,28 [5,68-26,54]
2011 82 7,39 4 0,38 20,50 [7,51-55,92]
2012 77 6,94 6 0,54 12,83 [5,59-29,45]
Total 876 8,02 200 1,88 4,38 [3,75-5,10]

Un total de 141 (16,0%) eran menores de 45 afios. Entre 20-44 afios
no se encontraron diferencias entre ambos periodos (59 versus 63;
p=0,283). El diagndstico en poblacion mayor de 70 aiios fue ligera-
mente superior (452/876; 51,6%).

Eldiagnéstico primarioy principal causa de hospitalizacién de la
hidatidosis se obtuvo en 73 (8,3%) pacientes, mientras que el diag-
néstico secundario se constat6 en 803 (91,7%) casos. La mayor parte
de los diagndsticos primarios se realizaron en pacientes menores;
asi, la probabilidad de tener un diagndstico primario de hidatidosis
es 5 veces superior en jovenes que en mayores (OR=5,05 [IC95%:
2,77-9,20; p<0,001]), mientras que el diagndstico secundario fue
mas frecuente en poblacién mayor (>70 afios). El tipo de ingreso
fue urgente en 666 (76,0%) casos y programados en 208 (23,75).
Tres servicios acumularon mas del 75% de los pacientes: a) Medicina
Interna, con 347 (39,6%) enfermos, b) Cirugia General y del Aparato
Digestivo, con 255 (29,1%) pacientes, y c)Aparato Digestivo, con
66 (7,5%) casos. La estancia media fue de 10,2 + 9,0 dias.

La tasa de incidencia media en Extremadura fue de 8,02
casos/10° afios-persona. La mayor tasa de incidencia se registré en
el afio 2006, con 9,84 casos/10° afios-persona, mientras que la tasa
de incidencia descendié hasta 6,94 casos/10° afios-persona en el
afio 2012 como muestra la tabla 1. La tasa de incidencia durante
el periodo 2003-2007 fue de 8,55 casos/10° afios-persona si la com-
paramos con la del periodo 2008-2012, que fue de 7,47 casos/10°
afos-persona, sin que se observaran diferencias significativas entre
ambos periodos (p=0,167).

Por otra parte, el sistema EDO de la Red de Vigilancia Epide-
miolégica de Extremadura durante el periodo 2003-2012 declaré
200 casos, como muestra la tabla 1. La tasa de incidencia media
durante el periodo de estudio declarado por la EDO fue de 1,88
casos/10° afios-persona. La tasa de incidencia respecto a la EQ es
significativamente mayor segiin los casos diagnosticados en hos-
pitales piblicos del SES comparado con los datos registrados en el
Sistema de Notificacién de Enfermedades en la Regién de Extrema-
dura (8,02 casos/10° aflos-persona a 1,88 casos/10° afios-persona;
OR=4,38; 1C95%: 3,75-5,10; p<0,001).

Discusién

La hidatidosis es una zoonosis de distribucién mundial. Su rele-
vancia en areas endémicas esta fuera de toda duda, debido a las
importantes pérdidas econémicas en el sector ganadero y por el
gasto sanitario. Respecto a la prevalencia de la EQ, algunos autores
indican una disminucién de suimportancia, mientras otros trabajos
revelan que la EQ constituye una enfermedad emergente/re-
emergente en varios paises y regiones, incluso en areas donde la
prevalencia era previamente baja'1%.12,

Se ha demostrado que las medidas preventivas tras campafias
de control dirigidas contra el ciclo doméstico de E. granulosus pue-
den lograr reducir la incidencia y la prevalencia hasta unos niveles
tan bajos que permiten interrumpir la transmisién'“. De este modo,
campaiias de control basadas en educacién para la salud, el control
o la eliminacién de productos de matanza doméstica derivados de
la oveja han sido implementadas con éxito en 5 regiones insulares
(Islandia, Nueva Zelanda, Tasmania, las Islas Malvinas y Chipre),
mientras que 2 campafas continentales han sido implementadas
satisfactoriamente en Latinoamérica (Region XII de Chile y Rio
Negro en Argentina). Sin embargo, ensayos en el mismo sentido han
fracasado en otras regiones continentales. La reduccién de estos
programas debido a la falta de recursos econémicos puede tener
consecuencias catastréficas, llevandonos a casos graves de enfer-
medad, considerables pérdidas econémicas y, en definitiva, a un
problema de salud significativo®12,

La EQ ha sido una de las antropozoonosis mds importantes
en Espafia, por eso desde mediados de la década de los ochenta
se implementaron una serie de programas de control y preven-
cién en varias comunidades auténomas como Navarra, Aragon,
Castilla-Le6n, Extremadura, Castilla-La Mancha, Madrid y La Rioja,
basados en la eliminacién de perros vagabundos, reduccién de la
biomasa parasitaria en los hospedadores definitivos (mediante
la administracién de praziquantel), prevencién de la infeccién de
los perros mediante el control de las visceras en mataderos y car-
nicerias, el decomiso y la destruccién de las parasitadas por quistes
hidatidicos (en fosas sépticas, vertederos, etc.) y campaiias de edu-
cacion sanitaria. Los resultados del programa del control de La
Rioja son demostrativos y confirmaron que estas medidas con-
siguen una disminucién de la prevalencia de la EQ tanto en el
hospedador definitivo (del 7 al 0,2%), como en el intermediario
(del 6,5 al 0,58%)'“. La consecuencia de este hecho fue la disminu-
ci6n de la incidencia de hidatidosis humana (en casos quirdrgicos
de 19 a 4 por 10° afios-persona), demostrandose coste-efectivas.
El éxito de estas campaiias ha conllevado una sensacién de erra-
dicacién y control, lo que ha condicionado un menor interés en
renovar los datos epidemioldgicos, y muchos trabajos tienen mas de
2 lustros'”19,

Nuestro estudio sefiala que en Extremadura, a pesar de la dismi-
nucién en casos pediatricos a lo largo del periodo de estudio, la EQ
se mantiene todavia como un problema sanitario y econémico. La
distribucién geografica de los pacientes es amplia y heterogénea,
siendo destacable el alto niimero de casos en el Area Sanitaria de
Badajoz, presumiblemente por ser una de las dreas mas pobladas y
centro hospitalario de referencia. Esta heterogeneidad en la distri-
bucién ha sido descrita en trabajos previos, siendo constante una
dificil identificacién de los factores de riesgo especificos para esta
enfermedad?’.

El diagnéstico primario de EQ en nuestro trabajo se pro-
dujo mayoritariamente en pacientes jévenes, mientras que el
diagnostico secundario fue mas frecuente en poblacién anciana,
generalmente asociada a otras enfermedades. La gran proporcion
de pacientes con diagndstico secundario respecto al diagnéstico
primario nos lleva a pensar que el colectivo médico mantiene la
tradicional consideracién de patologia benigna sobre la hidatido-
sis, a pesar de ser una importante causa de morbimortalidad®. En
este sentido, creemos que una actitud expectante respecto a esta
enfermedad puede ser arriesgada y debe ser empleada tinicamente
en pacientes seleccionados.

En el trabajo encontramos una incidencia de hidatidosis de 8,02
casos/10 afios-persona. Este resultado podria ser atribuido inicial-
mente a la cronicidad de la enfermedad, al aumento del uso del
diagnostico por imagen y de los métodos seroldgicos. Sin embargo,
la presencia ya comentada de casos en menores de 45 afios y la
persistencia de algin caso pedidtrico sugieren la existencia de
focos activos de infeccion. En nuestro estudio detectamos que el
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componente ocupacional es menos relevante que otros factores de
riesgo atribuibles a las condiciones medioambientales?’.

Atendiendo a los resultados de nuestro trabajo, los datos que
ofrece la bisqueda activa de casos muestran una tasa de incidencia
significativamente mayor a la encontrada por el sistema de Noti-
ficacion Obligatoria de Enfermedades. Este dato deberia motivar
una mejora de los registros para la hidatidosis por parte de la auto-
ridades sanitarias espafiolas, siguiendo el ejemplo marcado por el
Registro Europeo para la EQ?223, En este sentido, y dado que este
proyecto todavia no esta consolidado, creemos que la bisqueda
activa de casos mediante CMBD puede ser a dia de hoy un buen
método de control epidemiol6gico de la hidatidosis en Espaiia.

Aunque no es el objetivo de este trabajo estimar el impacto eco-
némico de la hidatidosis, las cifras presentadas sugieren que solo
en gastos directos el coste es significativo y mayor a lo estimado en
otras publicaciones®.

Las principales limitaciones de este estudio vienen determina-
das por: a)la utilizacién de fuentes de datos secundarios, como el
CMBD (elaboradas con fines diferentes a los de investigacién), y
b)al considerar solo los pacientes de hospitales ptblicos del SES
y no incluir los casos de atencién primaria o centros privados, pre-
senta un sesgo de seleccién, asumiendo que la incidencia real de
hidatidosis humana en la regién de Extremadura es incluso mayor
que la incidencia estimada por este estudio.

Podemos concluir que en Extremadura la hidatidosis es toda-
via frecuente, con una clara disminucién en el nimero de casos
pediatricos. El nimero de casos obtenidos mediante los registros
de pacientes hospitalizados respecto al Sistema de Notificacién de
Enfermedades de Extremadura sugiere la necesidad de modifica-
ciones que mejoren la vigilancia y el control de la hidatidosis.
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‘Anexo metocfofégico

Diseiio

Estudio descriptivo longitudinal retrospectivo

Ambito de estudio

Comunidad Auténoma de Castilla y Ledn

Comunidad Autdnoma de Extremadura

Provincia de Salamanca

Poblacion diana

Pacientes con diagndstico Echinococcus sp.

CIE-9, codigos 122.0a 122.9

Tamaino muestras

Comunidad Auténoma de Castilla vy

Ledn

5.510 pacientes

Comunidad Auténoma de

Extremadura

876 pacientes

Provincia de Salamanca

471 pacientes

Fuentes de datos

Conjunto Minimo Basico de Datos

Sistema de Enfermedades de Declaracién Obligatoria

Periodos de tiempo

Comunidad Auténoma de Castilla vy 2000-2012
Ledn

Comunidad Autdénoma de 2003-2012
Extremadura

Provincia de Salamanca 1998-2012

Software

SPSS Statistics 21.0
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Aunque no es posible conocer de forma absoluta la calidad de las publicaciones
cientificas, existen indicadores cuantitativos de la produccidn cientifica que
permiten valorar de una forma relativa su impacto en la comunidad cientifica y

gue son de utilidad para el personal docente e investigador.

Unos indicadores valoran especificamente la produccién cientifica de la REVISTA
(como es el caso del factor de impacto, indice de inmediatez o el cuartil),
mientras otros la produccidn cientifica de un INVESTIGADOR (indice H de Hirsch e

indice G).






Indicadores de la produccién cientifica de una REVISTA

v Factor de impacto o indice de impacto: mide la frecuencia con la que una
revista ha sido citada en un afio concreto. Es un indicador que permite
comparar revistas y evaluar la importancia relativa de una revista dentro de

un mismo campo cientifico.

v’ Indice de inmediatez: mide la rapidez con la que se citan los articulos de una
revista cientifica y permite identificar revistas punteras en investigaciones de

amplia repercusion.

v’ Cuartil: es un indicador o medida de posicién de una revista en relacion con
todas las de su drea. Si dividimos en 4 partes iguales un listado de revistas
ordenadas de mayor a menor factor de impacto, cada una de estas partes
serd un cuartil. Las revistas con el factor de impacto mds alto estardn el
primer cuartil, los cuartiles medios serdn el sequndo y el tercero y el cuartil

mds bajo serd el cuarto.
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Sociales
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