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RESOLUCION N° 035/2023

GENERAL PIc0, 02 de Marzo de 2023.-

VISTO:

La evaluacion positiva enviada por las/los integrantes del Comité Cientifico de la Facultad de
Ciencias Veterinarias de la Universidad Nacional de La Pampa, respecto del Proyecto de Investigacion:
“Identificacion de areas de riesgo de transmision de la Equinococosis quistica /Hidatidosis en las Provincias
de La Pampa y Rio Negro y desarrollo de capacidades diagnosticas en salud animal”, y

CONSIDERANDO:

Que el Proyecto de Investigacion enunciado en el visto estaré bajo la direcciéon del Dr. Edmundo
LARRIEU vy la co-direccion del Dr. Leonardo MOLINA, participando en caracter de Investigadores/as el
M.V. Claudio CALVO, la Mg. Mariela GARCIA CACHAU, la Esp. Cecilia LAPUYADE, la Esp. Tamara
CORNEJO, la Esp. Natalia CAZAUX, la Dra. Ménica BOERIS, la Dra. Ana Inés PORTU, la Dra. Maria
Guillermina BILBAO, el M.V. Marcos MORENO, el M.V. Franco LUCERO ARTEAGA, la Dra. Florencia
D'FRANCISCO y la M.V. Noelia KAPPES (Ministerio de Salud de La Pampa), en caracter de Asistentes de
Investigacion las profesionales M.V. Vanina BENITEZ, M.V. Clara CARIATORE y M.V. Daiana FEDERICI y
las estudiantes de la carrera Medicina Veterinaria Pilar MEGLIA y Fernanda Candela MONSALVE.

Que tendra una duracién de veinticuatro (24) meses, a partir del 01 de Enero de 2023 y hasta el
31 de Diciembre de 2024.

Que de acuerdo a la presentacion el citado proyecto es de Investigacion Aplicada.

Que participan en su desarrollo las Céatedras Epidemiologia y Salud Publica, Parasitologia y
Enfermedades Parasitarias, el Instituto de Zoonosis, el Centro de Produccion de Animales de
Experimentacion y el Centro de Investigacion y Desarrollo de Farmacos (CIDEF), todos pertenecientes a la
Facultad de Ciencias Veterinarias de la Universidad Nacional de La Pampa.

Que también participaran el Instituto Nacional de Microbiologia “Anlis-Malbran”, el Ministerio de
Salud de la Provincia de La Pampa, el Ministerio de Salud de la Provincia de Rio Negro, el Instituto
CONICET “César Milstein” y el Laboratorio de Parasitologia de la Facultad de Medicina, UN del Comahue.

Que el citado proyecto ha sido presentado de acuerdo con las normas vigentes y aprobado por el
Comité Cientifico de la Facultad.

Que el Articulo 5° Anexo | de la Resolucion N° 100/99 y su modificatoria N° 88/02 del Consejo
Superior, estipula que: “Todo Programa y todo Proyecto de Investigacion que obtenga dos (2) evaluaciones
externas favorables sera acreditado mediante resolucion del Consejo Directivo de cada Facultad a la que
pertenezca’.

Que cuenta con dos (2) evaluaciones externas satisfactorias, de acuerdo con lo previsto en la
Resolucidén N° 100/99 y N° 88/02 del Consejo Superior de la Universidad Nacional de La Pampa.
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Que las evaluaciones fueron realizadas por el Dr. Guillermo Maria DENEGRI y la Dra. Maria Celina
ELISSONDO, ambos pertenecientes al Centro Cientifico Tecnolégico Conicet de Mar del Plata.

Que dicho proyecto cuenta con la aprobacion del formulario del protocolo institucional para el
cuidado y uso de animales de experimentacion bajo la responsabilidad el consejo asesor institucional para
el uso y cuidado de animales de experimentacion (CAICUAE) de la Facultad de Ciencias Veterinarias de la
Universidad Nacional de La Pampa.

Que en Sesion Ordinaria del Consejo Directivo del dia 02 de Marzo de 2023, puesta la acreditacion
del Proyecto de Investigacion a consideracién de los/as Sres/as. Consejeros/as, se aprueba por
unanimidad.

POR ELLO:
EL CONSEJO DIRECTIVO DE LA FACULTAD DE CIENCIAS VETERINARIAS
RESUELVE:

ARTICULO 1°: Acreditar como Proyecto de Investigacion de la Facultad de Ciencias Veterinarias de la
Universidad Nacional de La Pampa, el proyecto denominado: “ldentificacion de areas de riesgo de
transmision de la Equinococosis quistica /Hidatidosis en las Provincias de La Pampa y Rio Negro y
desarrollo de capacidades diagnésticas en salud animal” bajo la direccidén del Dr. Edmundo LARRIEU vy la
co-direccion del Dr. Leonardo MOLINA, participando en caracter de Investigadores/as el M.V. Claudio
CALVO, la Mg. Mariela GARCIA CACHAU, la Esp. Cecilia LAPUYADE, la Esp. Tamara CORNEJO, la Esp.
Natalia CAZAUX, la Dra. Mdnica BOERIS, la Dra. Ana Inés PORTU, la Dra. Maria Guillermina BILBAO, el
M.V. Marcos MORENO, el M.V. Franco LUCERO ARTEAGA, la Dra. Florencia D'FRANCISCO y la M.V.
Noelia KAPPES (Ministerio de Salud de La Pampa), en cardcter de Asistentes de Investigacion las
profesionales M.V. Vanina BENITEZ, M.V. Clara CARIATORE y M.V. Daiana FEDERICI y las estudiantes
de la carrera Medicina Veterinaria Pilar MEGLIA y Fernanda Candela MONSALVE, el cual tiene noventa y
ocho (98) folios y se adjunta como Anexo | de la presente Resolucion.

ARTICULO 2°: Aprobar el protocolo de bioseguridad denominado ‘“Infeccién experimental de jerbos
(Meriones unguiculatus) con protoescolices provenientes de metacestodes de Echinococcus granulosus.
(CePAE — CIDEF-FCV UNLPam)”, el cual se adjunta en el Anexo Il de la presente Resolucion e incluye las
diferentes reglamentaciones obligatorias para llevar a delante dicho procedimiento, las cuales forman parte
de los Anexos lll, IV'y V del presente acto resolutivo.

ARTICULO 3°: Encomendar a la Dra. Maria Guillermina BILBAO, responsable de llevar a cabo el protocolo
de bioseguridad, de formar al equipo del Proyecto de Investigacion en cuanto a los procedimientos
especificados en el mismo.
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ARTICULO 4°: El proyecto tendra una duracion de veinticuatro (24) meses, a partir del 01 de Enero de
2023 y hasta el 31 de Diciembre de 2024.

ARTICULO 5° Justificar los gastos que se produzcan de pasajes, viaticos, combustibles, aparatos,
material de laboratorio, etc., del citado proyecto.

ARTICULO 6° Registrese, comuniquese. Tomen conocimiento los/as interesados/as, Secretaria de
Investigacion y Posgrado. Cumplido, archivese. .
Firmado

digitalmente
por Abelardo
Mario Ferran

Presidente
Consejo Directivo
Facultad de Ciencias Veterinarias
UNLPam
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ANEXO

TITULO: “Identificacion de areas de riesgo de transmision de
la Equinococosis quistica /Hidatidosis en las Provincias de La
Pampa y Rio Negro y desarrollo de capacidades diagnosticas

en salud animal™.

INTEGRANTES
Lameu, Edmundo
Molina, Leonardo
Calvo, Clandio
Lapuyade, Cecilia
Cazaux, Natalia

Garcia Cachau, Manela
Comnejo, Tamara
Boens, Monica

Portu, Ana

Bilbao, Guillermina
Marcos Moreno

Lucero Arteaga Franco
Noclia Kappes

Meglia Pilar

Monsalve, Femanda

Benitez, Vanina

FIRMA
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UNIVERSIDAD NACIONAL DE LA PAMPA
Facultad de CIENCIAS VETERINARIAS

1. IDENTIFICACION del PROYECTO

1.1. TITULO: Identificacion de areas de riesgo de transmision de la Equinococosis quistica
/Hidatidosis en las Provincias de La Pampa y Rio Negro y desarrollo de capacidades
diagndsticas en salud animal

1.2. TIPO de INVESTIGACION: Aplicada

1.3. CAMPO de APLICACION PRINCIPAL: Salud Pdblica (1206-1212)
1.4. CAMPOS de APLICACION POSIBLES: 1210.

1.5. AREA DE CONOCIMIENTO: Agropecuarias y del Ambiente

1.6. SUBAREA DE CONOCIMIENTO: Ciencias Veterinarias

2. INSTITUCIONES y PERSONAL que INTERVIENEN en el PROYECTO

2.1. AREAS: Catedra Epidemiologia y Salud Publica, Facultad Ciencias Veterinarias, UNLPam:
Catedra Parasitologia y Enfermedades Parasitarias, Facultad Ciencias Veterinarias, UNLPam;
Instituto de Zoonosis Facultad de Ciencias Veterinarias, UNLPam; Centro de Produccion de
Animales de Experimentacion, Facultad de Ciencias Veterinarias, UNLPam; CIDEF, Facultad de
Ciencias Veterinarias, UNLPam

2.2. OTRAS INSTITUCIONES

o Cooperacion técnica con Instituto Nacional de Microbiologia “Anlis-Malbran”
Ministerio de Salud, Provincia de La Pampa:

Ministerio de Salud de la Provincia de Rio Negro

Instituto CONICET “César Milstein”

Laboratorio de parasitologia, Facultad de Medicina, UN del Comahue

2.3.EQUIPO de TRABAJO:
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Titulo Categ. | Respon- Céatedra Cargo Tiempo
Apellido y Nombre CUIL e ' . 0 y dedicac.
Académico | Invest. | sabilidad e SO
Institucion Dedicacion | Hs./Sem
, Instituto de Zoonosis, FCV
Larrieu, Edmundo 20-10704921-6 Dr I D UNLPAM Prof Consulto 5
. ) i Epidemiologia y Salud
Molina, Leonardo 20-25329502-4 Dr v CD Publica FCV UNLPAM ADJ EX 4
Parasitologia y
Calvo, Claudio 20-14295600/5 MV 1 | Enfermedades Parasitarias ADJ EX 10
FCV UNLPam
. . Epidemiologia y Salud
Garcia Cachau, Mariela | 27-21673895-6 Mg M I Publica FCV UNLPAM ADJ EX 4
Parasitologia y
Lapuyade, Cecilia 23-32073668-4 Esp I Enfermedades Parasitarias AY1°S 5
FCV UNLPam
. Epidemiologia y Salud o
Comejo, Tamara 27-29628068-8 Esp ! Péblica FCV UNLPAM AYT®S 5
Parasitologia y
Cazaux, Natalia 27-36314900-1 Esp. v I Enfermedades Parasitarias JTP S 5
FCV UNLPam
. Bioterio/Fisica Biologica
Boeris, Monica 27-14928079-6 Dra M I FCV UNLPam ADJ S 2
Bacteriologia y micologia
Portu, Ana 27-31892745-1 Dra I FCV UNLPam JTP SE 2
. . . Fisica Bioldgica/ CIDEF
Bilbao, Guillermina 27-28004454-2 Dra \Y | FCV UNLPam/ CONICET ADJ S 2
Epidemiologia y Salud
Moreno, Marcos 20-26507929-7 MV | Publica FCV UNLPAM JTP SE 2
Centro de Produccion de
Animales de
Lucero Arteaga, Franco | 20-36221849-8 MV | Experimentacién/Virologia AY1° SE 4
e Inmunologia Basica FCV
UNLPam
Kappes, Noelia 27278281758 | MV || Misterio de Salud de La 2
Pampa
Meglia, Pilar 27-37556177-3 | Estudiante Al FCV UNLPAM 2
Monsalve, Fernanda C. 27-40111261-3 | Estudiante Al FCV UNLPam 2
Benitez, Vanina 23-39378593-4 MV Al Graduada 5
D'Francisco, Florencia | 27-34536795-6 MV ! Fisiologia Animal FCV 5
UNLPam
Graduada/Residente de
Cariatore, Clara 27-33532172-9 MV Al Salud Publica Veterinaria 5
Rio Negro
Graduada/Residente de
Federici, Daiana 28-34778104-0 | MV (UNR) Al Salud Publica Veterinaria 5
Rio Negro

D: Director, CD: Co-Director, A: Asesor, I: Investigador, Al: Asistente de Investigacion.

3. DURACION ESTIMADA del PROYECTO:
FECHA de INICIO: 01/01 /2023

4. RESUMEN DEL PROYECTO:
La Hidatidosis o Equinococosis quistica (EQ) es una zoonosis parasitaria, endémica en
Argentina en regiones donde las condiciones sociales, culturales y ambientales generan un
ambiente epidemioldgico que favorecen el ciclo de Echinococcus granulosus En la Provincia de

FINALIZACION: 31/ 12/ 2024
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La Pampa existen reportes de alta prevalencia en bovinos, aunque no existen estudios
actualizados de prevalencia en perros, su distribucion geografica y los factores de riesgo que
podrian significar transmisiéon a las personas, especialmente en el oeste pampeano, region
histéricamente con mayor prevalencia. El objetivo de la investigacion es identificar la prevalencia
de infeccidn en perros de establecimientos ganaderos y evaluar otros factores de riesgo en la
Provincia de La Pampa. y generar capacidades diagndsticas de las que hoy se carece en la
Facultad de Ciencias Veterinarias como soporte de la investigaciéon y como apoyo futuro a los
programas de control de la Patagonia. La informacion se obtendra mediante encuestas con
coproELISA en establecimientos ganaderos, mediante ELISA en ovinos y mediante diagndstico
macroscopico en salas de faena de rumiantes menores incluyendo identificaciéon de cepas. El
avance del proyecto requiere del desarrollo de capacidades en la UNLPAM de procesamiento de
materia fecal canina fresca, copro ELISA y PCR para confirmacion, ademas de generar técnicas
para obtencion de ejemplares de E. granulosus adultos requeridos por los laboratorios de
referencia para la produccion de antigenos-

4.1 Palabras Clave: equinococosis, diagndstico, ovejas, perros

4.2 Abstract en Ingles

Hydatidosis or Cystic Echinococcosis (CE) is a parasitic zoonosis, endemic in Argentina in
regions where social, cultural and environmental conditions generate an epidemiological
environment that favors the cycle of Echinococcus granulosus In the Province of La Pampa there
are reports of high prevalence in cattle , although there are no updated studies on prevalence in
dogs, their geographical distribution and the risk factors that could mean transmission to people,
especially in the west of the Pampas, a region historically with the highest prevalence. The
objective of the research is to identify the prevalence of infection in dogs from livestock
establishments and to evaluate other risk factors in the Province of La Pampa and generate
diagnostic capabilities that are currently lacking in the Faculty of Veterinary Sciences as support
for research and as future support for control programs in Patagonia. The information will be
obtained through surveys with coproELISA in livestock establishments, through ELISA in sheep
and through macroscopic diagnosis in small ruminant slaughter rooms, including identification of
strains. The progress of the project requires the development of capacities in the UNLPAM for the
processing of fresh canine fecal matter, copro ELISA and PCR for confirmation, in addition to
generating techniques for obtaining specimens of adult E. granulosus required by the reference
laboratories for the production of antigens

4.3 Keywords: echinococcosis, diagnoses, sheep, dogs
5. INTRODUCCION y ANTECEDENTES

5.1. INTRODUCCION, MANEJO DE FUENTES BIBLIOGRAFICAS Y DESCRIPCION DE LA
SITUACION ACTUAL DEL PROBLEMA

INTRODUCCION

La equinococosis quistica (EQ) o hidatidosis es una zoonosis parasitaria producida por un
cestodo de la familia Taenidae, género Echinococcus, especie granulosus (EG), descripto en
1786. Requiere de dos hospederos mamiferos para completar su ciclo de vida. Un hospedero
definitivo, (carmivoro, especialmente el perro) donde se desarrolla la faz adulta o estrobilar y un
hospedero intermediario en donde se desarrolla la faz larvaria 0 metacestode (Craig et al, 2015;
2017).
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Cuando huevos de EG son ingeridos por hospederos susceptibles (especialmente el ovino)
llegan al estdbmago en donde sufren la disgregacion del embriosfero y la activacion de la
oncosfera. Esta exhibe intrincados movimientos ritmicos del cuerpo y los ganchos y penetran a
través de las microvellosidades intestinales pasando a los sistemas linfaticos y venosos para ir a
instalarse definitivamente en alguna viscera, preferentemente higado o pulmén.

La forma larval o metacestode que se desarrolla es tipicamente unilocular, pleomérfica, llena de
fluido y con una compleja estructura consistente en una membrana germinal interna, compuesta
por células de nucleo circular u ovalado y una membrana cuticular, acelular y elastica (externa),
rodeada por una membrana adventicia y fibrosa producida por el hospedador.

Existe una gran diversidad de cepas de EG, algunas de las cuales se encuentran presente en
Argentina: cepa ovina G1, cepa ovina tasmania G2, cepa vaca G5, cepa camello G6 y cepa
porcina G7 (Cucher et al, 2016).

Es una de las enfermedades zoonoticas de mayor prevalencia en Argentina, Uruguay, Chile,
Peru y el sur del Brasil. Produce elevados costos para la ganaderia en funcidn del valor de las
visceras decomisadas y pérdidas en la produccion de lana, leche y carne; y para los sistemas de
salud en razdn de los costos de internacion y tratamiento de las personas (Larrieu y Zanini, 2012;
Pavletic et al, 2017).

Uno de los aspectos mas relevantes de la biologia de EG es la consideracion de su periodo
prepatogénico y patogénico en el perro.

Cuando el perro ingiere visceras crudas con quistes hidatidicos (0 si es inoculado
experimentalmente), a los 17 a 20 dias se encuentra formado el primer proglétide, a los 20 a 28
dias es visible el segundo proglétide v, finalmente el primer proglétide maduro (infectante) es
eliminado con la materia fecal entre los 47 — 52 dias. Ello implica que los primeros 45 dias post
infeccion, el perro no transmite EQ.

El perro continuara eliminado proglétides maduras durante aproximadamente 180 dias,
deponiendo huevos cada 15 dias y material parasitario incluyendo antigenos metabdlicos,
cuticulares y restos parasitarios con la materia fecal.

Un perro puede ser portador de cientos de EG. Sin embargo, no causan enfermedad clinica ni
otros efectos, aun en casos de infeccion severa (Eckert et al, 2001)

En la Provincia de Rio Negro el programa logré fuertes disminuciones en la prevalencia de la
infeccion en perros y humanos, aunque se mantiene un nivel endémico en el ovino que asegura
el mantenimiento del ciclo de la enfermedad, con la consiguiente aparicién de casos nuevos en
nifos (3).

Historicamente, la linea sur de Rio Negro ha sido la zona con mayores niveles de transmision,
por sus caracteristicas de zonas de produccion ovina, condiciones sociales y un ambiente
favorable a la sobrevida del parasito.

Si bien el programa de control logro avances importantes con una fuerte disminucién en el
numero de casos, fue en forma disimil en distintos parajes y areas nucleadas del area endémica.
Por ello, en los parajes rurales en donde los riesgos para las personas se mantenian elevados,
se ajustaron las estrategias para aumentar sobre ellas la presién de control incluyendo nuevas
herramientas, tal como la vacunacién de lanares, cuya potencialidad para cortar el ciclo de la
enfermedad ha sido evaluado en un proyecto anterior (Mujica et al, 2021).

Por su parte, en diciembre de 2019 comenz6 un brote de un novel coronavirus de origen
zoonotico, denominado SARS-COV.2 o COVID-19, que alcanzo dimensiones de pandemia el 11
de marzo de 2020. Ya el 3 de marzo habia ingresado a la Argentina, mientras que el 9 de marzo
se produjo el primer caso en la Provincia de Rio Negro. En esta provincia, al 30 de junio de 2020
ya se identifican 823 casos con 41 defunciones y para el 10 de diciembre se mantenian 2122
casos activos con 30079 casos recuperados, habiéndose producido 848 fallecidos. La ocupacion
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de camas en terapia intensiva era del 76%, luego de haberse mantenido una gran cantidad de
dias con cifras del 95% (Crowley et al, 2020).

La ocurrencia de casos dio lugar a sucesivas estrategias de intervencion. Entre todas las
medidas, las vinculadas a Intervenciones no farmacéuticas o INF basadas en Atencién Primaria
de la Salud y Una Salud con participacion integrada entre agentes sanitarios del Primer Nivel de
Atencion, salud publica veterinaria y areas medicas de los Departamentos de Actividades para el
area y sus Centros de Atencién Primaria de la Salud y servicios de epidemiologia resultaron
centrales para la contencidn de la epidemia, hasta la disponibilidad de vacunas que se encuentra
actualmente en fase de amplio desarrollo y cobertura. Es un interrogante el efecto que tiene el
desarrollo de la pandemia en la prevalencia de otras enfermedades.

BIOSEGURIDAD

EQ es una zoonosis parasitaria. Por ende, el manejo de la enfermedad, con especial referencia a
la manipulacién de paréasitos adultos, manejo y contacto con animales infectados con la forma
adulta de EG y manipulacién y manejo de materia fecal proveniente de dichos animales es un
punto clave en cualquier trabajo con EG debiendo mantenerse estrictas precauciones de
seguridad.

- Inactivaciéon de huevos de EG adultos: los huevos de EG son inactivados a temperaturas de
65° durante 30 minutos y en 1 minuto a 100°. En frio, son inactivados en freezer a -80° en 2 dias
0 a -70° 4 dias 0 a -20° durante 90 dias. Ello incluye su aplicacién a materia fecal o trozos de
intestino delgado o carcasas de animales como zorros (Eckert et al, 2001).

- Descontaminacion ambiental: Después de pruebas con test de arecolina o para el
confinamiento de animales infectados se deben aplicar medidas especificas de bioseguridad. El
test de arecolina debe ser aplicado en areas cerradas con piso de concreto que pueda ser
facimente limpiada y desinfectada o sobre carpetas plasticas que puedan ser incineradas
(Eckert et al, 2001).

- Precaucion en laboratorio o el afectado a tareas de campo: El personal de laboratorio en
contacto con material no esterilizado o inactivado debe asegurar el uso de ropas descartables
(mamelucos, guantes, botas) evitando el uso de ropas que requieran envio a lavadero. En caso
de necropsias de animales de laboratorio o de otro tipo, el procesado de los intestinos debera
efectuarse sobre material plastico que pueda ser eliminado mediante incineracién. Los
instrumentos utilizados deberan ser esterilizados en autoclave. Los animales experimentalmente
infectados deberan mantenerse idealmente solo hasta el periodo prepatente, aunque con fines
de obtencién de especimenes para la elaboracion de antigenos para copro ELISA o PCR se
requiere su mantenimiento hasta periodo patente, el cual debera ser el minimo necesario que
permita la obtencién de huevos de EG.

DESCRIPCION DE LA SITUACION ACTUAL:

Para la caracterizacion de la infeccién en ovinos y caprinos el método utilizado tradicionalmente
para el diagnéstico es la identificacion post mortem de la presencia de quistes hidatidicos, siendo
importante conocer la edad de los animales para la interpretacion epidemioldgica de los datos.
Sus limitaciones incluyen no ser sensible para la deteccion de quistes en animales jovenes (que
son los de mayor interés para la vigilancia en un programa de control) y errores diagndsticos en
animales adultos (quistes supurados, degenerados y calcificados). Otra limitacion importante es
que en muchas zonas endémicas no existen mataderos donde se puedan llevar a cabo estos
estudios o el beneficio casero (de traspatio) es una practica muy comudn en la poblacion,
particularmente en las crianzas de ovinos y caprinos de manera familiar o en pequefa escala
(pequefios ganaderos); por lo tanto, no es posible obtener en todos los casos una informacion
representativa y real de la situacién de la enfermedad en ovinos.

7
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Alternativamente, se pueden utilizar técnicas serologicas que estan disponibles con una
sensibilidad y especificidad aceptable (Gatti y col, 2007), siendo en especial Utiles en animales
recientemente infectados (la respuesta humoral en los corderos se detecta en los 10 dias
posteriores a la infeccion (Lamberti y col, 2014). Si se aplica a corderos puede ser util para
evaluar si la transmisidn esta presente o ausente: un diagnéstico positivo en al menos un cordero
significa que hay perros infectados con EG en el sitio y por lo tanto el medio ambiente esta
contaminado. Actualmente el Instituto Cesar Milstein ha ajustado una técnica en base a
anticuerpos monoclonales (Poggio, comunicacion personal, en revision en One Health) que
puede estar disponible.

Desde la apariciéon de coproELISA (Allan et al, 1992; 2006), es la técnica de eleccién para
diagnostico de situacion de EQ en el huésped definitivo y para la vigilancia epidemioldgica en
programas de control (Craig et al, 2017). La sensibilidad (78%/100%) y especificidad (85%) es
razonable con fines de diagnostico de situacion (Craig et al, 2017), pudiendo arrojar resultados
falsos negativos cuando la carga de parasitos es baja, dando ademas falsos positivos por
reacciones cruzadas con otras tenias tal como Taenia hydatigena (Allan and Craig, 2006; Craig
etal, 2017).

En los ultimos afios varios coproELISA han sido estandarizados para su uso en los programas
de control vigentes en las zonas endémicas de América del Sur (Guarnera et al, 2000; Pierangeli
et al, 2010; Morel et al, 2013) e incluidos en los sistemas de vigilancia de los paises (Larrieu and
Zanini, 2012; Pavletic et al, 2017).

Eventualmente, puede mejorarse la especificidad del sistema incorporando pruebas de
confirmacién, tal como WB o PCR (Guarnera et al, 2000; Cabrera et al, 2002; Abassi et al, 2003;
Stefanic et al, 2004; Craig et al, 2017) lo que permite ajustar la estimacion de la prevalencia

Los sistemas de vigilancia de la EQ en humanos, por su parte, no solamente permiten
diagnosticar la situacion en las personas, sino que, en la medida en que se utilizan estudios
transversales sistematicos en poblacion asintomatica, permiten un diagndstico precoz y un
tratamiento oportuno de los casos, resultando por ende medidas costo efectivas (Larrieu et al,
2011; 2019).

La ultrasonografia (US) es actualmente la prueba de eleccion. Con una elevada sensibilidad
(100%) y especificidad (95%) (Del Carpio et al, 2000) en su uso como prueba de tamizaje, ha
demostrado que puede ser aplicada a la vigilancia epidemioldgica en los programas de control,
pudiendo detectar transmision en el pasado reciente si es utilizada en poblacidn joven, como por
ejemplo escolares de 6 a 14 afios de edad (Larrieu et al, 2011, 2019).

En este contexto, la Facultad e Ciencias Veterinarias ha generado proyectos de investigacion
como soporte a actividades de vigilancia y control en la Patagonia. Sin embargo carece de
capacidades actuales de diagndstico que permitan dar soporte a los programas de control.

5.2. RESULTADOS ALCANZADOS POR LOS INTEGRANTES DEL PROYECTO DENTRO
DEL AREA DE CONOCIMIENTO DE ESTE y INVESTIGACIONES DE LOS INTEGRANTES
RELACIONADOS AL PROYECTO (desde el afio 2000):

1. Prevalence of human cystic echinococcosis in the towns of Norquinco and Ramos Mexia
in Rio Negro Province, Argentina, and direct risk factors for infection. Uchiumi L, Mujica G, Araya
D, Salvitti JC, Sobrino M, Moguillansky S, Solari A, Blanco P, Barrera F, Lamunier J, Arezo M,
Seleiman M, Yadon ZE, Tamarozzi F, Casulli A, Larrieu E. Parasit Vectors. 2021 May
19;14(1):262. doi: 10.1186/s13071-021-04753-y.

2. The Diagnosis, Treatment, Surveillance and Control of Cystic Echinococcosis in the
Province of Rio Negro: The “One-Health” Model. Guillermo Mujica, Leonardo Uchiumi, Daniel
Araya, Juan Carlos Salvitti, Jose Luis Labanchi Mariano Sobrino, Edu ardo Herrero, Oscar
Panomarenko, Patricia Blanco, Gabriel Talmon, Hebe Tissot, Claudia Grizmado, Marcos Arezo,
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Marcos Seleiman, Carlos Hugo Mercapide and Edmundo Larrieu. Parasitologia 2021, 1, 177-
187. https://doi.org/10.3390/parasitologia1040019

3. Integration of animal health and public health surveillance sources to exhaustively inform
the risk of zoonosis: An application to echinococcosis in Rio Negro, Argentina. Lawson A, Boaz R
3rd, Corberan-Vallet A, Arezo M, Larrieu E, Vigilato MA, Del Rio Vilas VJ. PLoS Negl Trop Dis.
2020 Aug 25;14(8):e0008545. doi: 10.1371/journal.pntd.0008545. eCollection 2020 Aug.

4.  Identification of potential 'hot spots' of cystic echinococcosis transmission in the province of
Rio Negro, Argentina. Arezo M, Mujica G, Uchiumi L, Santillan G, Herrero E, Labanchi JL, Araya
D, Salvitti JC, Cabrera M, Grizmado C, Calabro A, Talmon G, Sepulveda L, Galvan JM, Volpe M,
Bastin V, Seleiman M, Panomarenko O, Tissot H, Sobrino M, Crowley P, Daffner J, Larrieu E.
Acta Trop. 2020 Apr;204:105341. doi: 10.1016/j.actatropica.2020.105341. Epub 2020 Jan 15.

5. First inter-laboratory comparison of Echinococcus granulosus sensu lato diagnosis in
Latin America. Jercic MI, Santillan G, Elola S, Quispe Paredes W, Conza Blanco LB, Morel N,
Villegas R, Molina Flores B, Gavidia CM, Cabrera M, Dos Santos AG, Sanchez-Vazquez MJ,
Maxwell MJ, Vigilato MA, Larrieu E, Del Rio Vilas VJ. Rev Panam Salud Publica. 2019 Dec
9;43:e89. doi: 10.26633/RPSP.2019.89. eCollection 2019.

6. Control of cystic echinococcosis: Background and prospects. Larrieu E, Gavidia CM,
Lightowlers MW. Zoonoses Public Health. 2019 Dec;66(8):889-899. doi: 10.1111/zph.12649.
Epub 2019 Sep 17.

7. Pilot field trial of the EG95 vaccine against ovine cystic echinococcosis in Rio Negro,
Argentina: 8 years of work. Larrieu E, Mujica G, Araya D, Labanchi JL, Arezo M, Herrero E,
Santillan G, Vizcaychipi K, Uchiumi L, Salvitti JC, Grizmado C, Calabro A, Talmon G, Sepulveda
L, Galvan JM, Cabrera M, Seleiman M, Crowley P, Cespedes G, Garcia Cachau M, Gino L,
Molina L, Daffner J, Gauci CG, Donadeu M, Lightowlers MW. Acta Trop. 2019 Mar;191:1-7. doi:
10.1016/j.actatropica.2018.12.025. Epub 2018 Dec 18.

8. Epidemiology, diagnosis, treatment and follow-up of cystic echinococcosis in
asymptomatic carriers. Larrieu E, Uchiumi L, Salvitti JC, Sobrino M, Panomarenko O, Tissot H,
Mercapide CH, Sustercic J, Arezo M, Mujica G, Herrero E, Labanchi JL, Grizmado C, Araya D,
Talmon G, Galvan JM, Sepulveda L, Seleiman M, Cornejo T, Echenique H, Del Carpio M. Trans
R Soc Trop Med Hyg. 2019 Feb 1;113(2):74-80. doi: 10.1093/trstmh/try112.

9. Cystic echinococcosis in South America: a call for action. Pavletic CF, Larrieu E,
Guarnera EA, Casas N, Irabedra P, Ferreira C, Sayes J, Gavidia CM, Caldas E, Lise MLZ,
Maxwell M, Arezo M, Navarro AM, Vigilato MAN, Cosivi O, Espinal M, Vilas VJDR. Rev Panam
Salud Publica. 2017 Aug 21;41:e42. doi: 10.26633/RPSP.2017.42.

10. Pilot field trial of the EG95 vaccine against ovine cystic echinococcosis in Rio Negro,
Argentina: Humoral response to the vaccine. Larrieu E, Poggio TV, Mujica G, Gauci CG,
Labanchi JL, Herrero E, Araya D, Grizmado C, Calabro A, Talmon G, Crowley P, Santillan G,
Vizcaychipi K, Seleiman M, Sepulveda L, Arezo M, Cachau MG, Lamberti R, Molina L, Gino L,
Donadeu M, Lightowlers MW. Parasitol Int. 2017  Jun;66(3):258-261.  doi:
10.1016/j.parint.2017.01.020. Epub 2017 Feb 4.

1. The Economic Impact of Cystic Echinococcosis in Rio Negro Province, Argentina.
Bingham GM, Larrieu E, Uchiumi L, Mercapide C, Mujica G, Del Carpio M, Hererro E, Salvitti JC,
Norby B, Budke CM. Am J Trop Med Hyg. 2016 Mar;94(3):615-25. doi: 10.4269/ajtmh.15-0304.
Epub 2016 Jan 19.

12. Pilot Field Trial of the EG95 Vaccine Against Ovine Cystic Echinococcosis in Rio Negro,
Argentina: Second Study of Impact. Larrieu E, Mujica G, Gauci CG, Vizcaychipi K, Seleiman M,
Herrero E, Labanchi JL, Araya D, Sepulveda L, Grizmado C, Calabro A, Talmon G, Poggio TV,
Crowley P, Cespedes G, Santillan G, Garcia Cachau M, Lamberti R, Gino L, Donadeu M,



Corresponde al Anexo de la Resolucion N° 035/23 C.D.

Lightowlers MW. PLoS Negl Trop Dis. 2015 Oct 30;9(10):e0004134. doi:
10.1371/journal.pntd.0004134. eCollection 2015.

13. Hydatidosis: Ultrasonographyc screening in the Rio Negro Province 25 years after the
first screening Salviti JC, Sobrino M, Del Carpio M, Mercapide C, Uchiumi L, Moguilensky J,
Moguilansky S, Frider B, Larrieu E. Acta Gastroenterol Latinoam. 2015 Mar;45(1):51-5. Spanish.
14. Humoral response and evolution of Echinococcus infection in experimentally infected
sheep. Lamberti R, Cavagion L, Gatti A, Calvo C, Gino L, Puches VV, Alvarez AR, Alvarez E,
Cachau MG, Morete M, Larrieu E. Rev Bras Parasitol Vet. 2014 Apr-Jun;23(2):237-40. doi:
10.1590/51984-29612014030.

15. Cystic echinococcosis in dogs and children in the province of Rio Negro, Argentina.
Larrieu E, Seleiman M, Herrero E, Mujica G, Labanchi JL, Araya D, Grizmado C, Sepulveda L,
Calabro A, Talmén G, Crowley P, Albarracin S, Arezo M, Volpe M, Avila A, Pérez A, Uchiumi L,
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JC, Uchiumi L, Sustercic J, Panomarenko H, Moguilensky J, Herrero E, Talmon G, Volpe M,
Araya D, Mujica G, Calabro A, Mancini S, Chiosso C, Labanchi JL, Saad R, Goblirsch S, Brunetti
E, Larrieu E. PLoS Negl Trop Dis. 2012 Jan;6(1):e1444. doi: 10.1371/journal.pntd.0001444. Epub
2012 Jan 10.

21. Cystic echinococcosis: chronic, complex, and still neglected. Brunetti E, Garcia HH,
Junghanss T; International CE Workshop in Lima, Peru, 2009. PLoS Negl Trop Dis. 2011
Jul;5(7):e1146. doi: 10.1371/journal.pntd.0001146. Epub 2011 Jul 26.

22. Programme for ultrasound diagnoses and treatment with albendazole of cystic
echinococcosis in asymptomatic carriers: 10 years of follow-up of cases. Larrieu E, Del Carpio M,
Mercapide CH, Salvitti JC, Sustercic J, Moguilensky J, Panomarenko H, Uchiumi L, Herrero E,
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6. DESCRIPCION del PROYECTO

6.1. PROBLEMA CIENTIFICO, OBJETIVOS, HIPOTESIS Y RESULTADOS ESPERADOS DEL
PROYECTO

En la Provincia de La Pampa existen evidencias que EQ es endémica (Larrieu et al, 1996;
Lamberti et al, 1999), con especial referencia a la zona oeste. Sin embargo, los informes
cientificos son de vieja data y no se cuenta con reportes modernos de prevalencia y distribucion
de EQ en distintos ambientes de la Provincia de La Pampa.

Es reconocido que EQ como enfermedad zoonética en Argentina esta especialmente asociada a
sistemas de produccién ovina o caprina, en tanto en estos sistemas productivos se favorecen
practicas que permiten la transmisién de EQ tal como la faena de animales pequefios para
consumo con entrega de visceras a los perros.

Estudios recientes efectuados por SENASA muestran elevada prevalencia en ganado bovino,
pero no asociado a casos en las personas.

Asimismo, la Provincia de La Pampa y la Facultad en particular carecen de tecnologias vy
profesionales formados para el diagnéstico de la equinococosis animal tanto para fines de
investigacion como de soporte para el programa de control de La Pampa. Un problema agregado
es que actualmente no hay en Argentina elaboracién de antigenos para diagndstico, por
limitaciones en la obtencion de ejemplares de E granulosus que se requieren para para la
elaboracion.

En relacién a COVID 19, no se conoce el impacto de la pandemia en areas con programas
sistematicos de control como el caso de Rio Negro.

HIPOTESIS

En ciertas areas de la provincia de La Pampa relacionadas con la produccion ovina y caprina EQ
es endémica.

La aparicién de COVID 19 llevo a aplicar todos los recursos humanos y materiales disponibles en
la red hospitalaria y de atencién primaria a su contencion, ello podria haber generado el
abandono de otros programas de control de enfermedades produciendo un aumento en la
prevalencia de la infeccion por Echinococcus granulosus en el perro.

La Provincia de La Pampa carece de capacidad diagnostica en EQ, en un contexto nacional de
limitaciones severas para la elaboracion de los antigenos requeridos para las pruebas “in house”.

OBJETIVO GENERAL

Contribuir a la vigilancia epidemioldgica y el control de la EQ en la region patagénica mediante
actividades de campo y del desarrollo de un centro de diagnéstico de EQ en animales como
soporte estratégico de programas de vigilancia y control de la Provincia de La Pampa y de otras
provincias como la de Rio Negro, donde la EQ es endémica, estableciendo asociaciones con
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otros laboratorios e institutos especializados del pais tal como el Laboratorio de Parasitologia de
la Universidad Nacional del Comahue, el Centro CONICET Cesar Milstein y el Instituto Nacional
de Microbiologia Carlos Malbran.

OBJETIVOS ESPECIFICOS

1. Generar la capacidad de produccién de EG adultos requeridos para la elaboracion de antigenos que
puedan ser utilizados en el diagnostico de la EQ en perros.

2. Generar la capacidad de procesar muestras de materia fecal canina para la obtencion de sueros
sobrenadantes que puedan ser posteriormente procesados mediante la técnica de coproELISA.

3. Generar la capacidad de efectuar analisis de coproELISA en muestras de la provincia de La Pampa o
de otras provincias endémicas.

4. Generar la capacidad de efectuar analisis de coproPCR para la confirmacién de muestras positivas a
coproELISA.

5. Utilizar las capacidades desarrolladas como apoyo a la educacién de grado, posgrado y a lineas de
investigacion operativa.

6. ldentificar la prevalencia de la infeccién y la dispersion de EQ en cabras, ovinos y perros, con especial
referencia al oeste pampeano.

7. Identificar la prevalencia de la infeccién de EQ en perros y establecimientos ganaderos de é&reas
programa de hospitales con programa de control identificando a) Coberturas de desparasitacién 2020/21;
b) Ocurrencia de casos de COVID 19; ¢) Asociacién posterior con casos de EQ en nifios de 0 a 14 afios;
d) Informacién de registros de afios anteriores del programa de prevalencia canina y en nifios.

METODOLOGIA, MODELOS y TECNICAS.
Los protocolos siguientes estan planteados secuencialmente en funcién de los pasos requeridos
para alcanzar las capacidades planteadas.

PROTOCOLO DE OBTENCION DE PROTOESCOLICES A PARTIR DE QUISTES
HIDATIDICOS

Normalmente los quistes se encuentran en los organos filtro, higado y pulmon (visceras rojas)
son de color blanquecinos de tamafio entre 1 hasta 5 0 mas centimetros de diametro con forma
de pelota. Generalmente se encuentran en animales adultos.

Estos quistes seran destinados para elaboracidn de conjugados para realizar técnicas
diagnosticas para vigilancia.

Toma de muestra: colocar los 6rganos o la parte de los 6rganos con quistes en continentes
plasticos (en lo posible) evitando la ruptura de los mismos, importante es que no queden al
alcance de las mascotas.

Los continentes ideales pueden ser baldes o frascos plasticos con tapa y que se puedan sellar
(tipo envases de miel grandes).

Aquellos que cuenten con solucién fisiolégica los pueden colocar en la misma hasta ser
recogidos o enviados al receptor.

Rotular Envase: colocando fecha de extraccion, establecimiento de origen y érgano que contiene
el quiste (aclarar si es ovino, caprino o bovino).

Avisar inmediatamente a los receptores involucrados para coordinar el retiro o la remision.

En caso de que sean transportados, tratar de garantizar el cerramiento de los frascos (se puede
reforzar el cierre de la tapa con cinta adhesiva) para evitar el vuelco y/o ruptura de los quistes,
envolver el frasco con papel absorbente tipo servilleta de papel o diario.

Se recomienda mantener en lugares frescos, ideal mantener y transportar refrigerados y sin
contacto con luz solar.
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PROTOCOLO DE INFECCION EXPERIMENTAL DE MERIONES (Meriones unguiculatus)
PARA OBTENCION DE EQ

Se utilizaran 6 meriones de 4 semanas de edad.

Los animales seran experimentalmente infectados por via oral con aproximadamente 3000
protoescdlices concentrados en 0.5 ml de solucién fisioldgica y bajo una leve anestesia con éter.
Los protoescolices se obtendran de necropsias de ovinos o caprinos naturalmente infectados
faenados en mataderos de la Provincia de La Pampa o de la Provincia de Rio Negro.

Una alicuota de protoescolices y de la membrana germinal se conservara en alcohol 70 para su
envio al Instituto Nacional de Microbiologia Carlos Malbran o al Laboratorio de parasitologia de la
Universidad Nacional del Comahue.

Los meriones seran alojados en jaulas ubicadas en el bioterio de la Facultad de Ciencias
Veterinarias de la UNLPAM.

Seran alimentados con alimento concentrado comercial y agua ad libitum.

Los animales seran inyectados en forma subcutanea con una dosis de 2 mg / metilprednisolona
acetato (MTPA) cada tercer dia desde dos dias antes de la infeccion a 42 dias después de la
infeccion.

Para la infeccion experimental, quistes hidatidicos en estado hialino seran punzados para la
extraccion del liquido hidatidico con una jeringa de 10 ml y aguja 20 x 1". Las membranas seran
lavadas con solucién fisioldgica y raspadas para despegar los protoescolices restantes.

El liquido se colocara en un tubo Falcon de 50 ml, donde se espera que sedimente para retirar el
sobrenadante.

Se evaluara la viabilidad de los protoescdlices con el colorante vital eosina en solucién acuosa al
0.1% y también por observacion al microscopio de las células flamigeras y de los movimientos
contractiles de los protoescolices.

Desde la ubicacion de los meriones en jaulas la materia fecal sera recogida y guardada en
bolsas rojas para su disposicion final a cargo de la empresa que retira los residuos patolégicos
de la Facultad.

Desde la llegada de los meriones a las jaulas, hasta el dia 30 post infeccion el manejo general de
la bioseguridad sera el normal para el manejo de animales de laboratorio, no requiriendo de
medidas especiales de bioseguridad. El personal responsable del manejo utilizara las medidas
normales de bioseguridad en lo referente a ropas de proteccidn e higiene general.

Desde el dia 30 hasta el dia 50 las medidas de bioseguridad deberan asegurar la proteccion de
los operadores, la esterilizacion de los materiales usados para la recoleccion de la materia fecal
y la desinfeccion de las jaulas.

El dia 50 se procedera al sacrificio de los 2 primeros meriones de acuerdo a normas.

En el sacrificio, se extirpara el intestino delgado, dividiéndose en tres porciones iguales
(proximal, media y distal), abierto longitudinalmente y colocado en placas de Petri con solucion
salina. Se raspara la mucosa y el contenido sera examinado bajo el microscopio en camara con
flujo laminar. Los paréasitos seran contados y examinados cuidadosamente para determinar su
movilidad y etapas de desarrollo. De resultar los EG maduros se procedera al sacrificio de los
restantes.

Los EG seran guardados en solucién fisioldgica para su envio a los laboratorios del Instituto
Nacional de Microbiologia y el Laboratorio de parasitologia de la Universidad Nacional del
Comahue.

PROTOCOLO DE OBTENCION DE MUESTRAS EN PERROS

Los Procedimientos para la toma de muestras de heces caninas incluyen:

Muestra: la unidad muestral es una porcion de heces de canes que esta dispersa en el suelo de
una unidad epidemiolégica (UE=vivienda rural).
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Obtencién de la muestra: la muestra puede ser indistintamente materia fecal recién emitida,
liquida, sdlida o semisolida, la cual debera ser recogida evitando la contaminacion excesiva con
tierra, pastos u otros contaminantes del suelo. Si no hay heces frescas, se recogeran muestras
solidas emitidas en los dias anteriores al dia de la visita de recoleccion.

Volumen de la muestra: cuando se recogen heces frescas se toma el equivalente a dos cucharas
soperas colmadas. Si se toman heces secas se recoge toda la deposicién. En caso de que fuera
muy voluminosa es necesario fraccionarla, tomando partes de diferentes sitios del conjunto.
Envase de la muestra: las muestras se recogen en envases de plastico secos y limpios con tapa
a rosca. No se adiciona ningun conservante.

Transporte de la muestra: las muestras se colectardn siempre individualmente. Todas las
muestras se incluyen en una bolsa mayor que las contenga. La identificacion de cada bolsa debe
ser completa. Para el transporte se coloca la bolsa en una caja de telgopor. Con el fin de cumplir
con las normas de bioseguridad en el transporte de muestras, esta caja debe estar incluida
dentro de otra de mayor tamafio, separadas por abundante papel absorbente. La ultima caja
debe tener claramente identificada la parte de arriba y la indicacion de no volcarla.

Conservacion de las muestras: si las muestras no pueden ser enviadas inmediatamente al
laboratorio de referencia, se mantendrén refrigeradas a la menor temperatura disponible. Se
pondran en un freezer (una semana a -70°C o dos semanas a -20°C) afuera de las cajas de
telgopor pero contenidas adentro de las bolsas que retnen independientemente a cada unidad
epidemioldgica. Es importante considerar la correcta conservacion de las muestras ya que el frio
es critico, puesto que evita o interrumpe la actividad enzimatica de la materia fecal que degrada
a los antigenos parasitarios.

Los lugares de muestreo serén georreferenciados.

PROTOCOLO DE PROCESADO DE MATERIA FECAL PARA COPROELISA

Tomar muestras de materia fecal de perros recién emitida o seca (de varios dias de deposicion,
aunque preferentemente lo mas fresca posible). EI nimero de muestras a obtenerse de cada
establecimiento ganadero o unidad epidemiolégica debera ser protocolizado en relacién al
numero de perros existentes en el predio.

Colocar las muestras en doble bolsa de nylon o en frascos tipo recolector de orina. Rotular las
muestras. Colocar el rétulo entre ambas bolsas si se usa este método. Completar una planilla
global de datos de recoleccién. Conservar en la heladera o en lugar fresco hasta que se envian
al laboratorio.

Una vez recibidas en el laboratorio, congelar a — 80° C durante 48 hs, 0 a — 70° C por 4 dias.

En laboratorio 1) colocar una porcién de aproximadamente 1.5 a 2.0 ml de MF con una cuchara
de plastico descartable para cada muestra, en un tubo de centrifuga de plastico con tapa a
rosca. En caso de que la muestra sea demasiado seca, ésta puede dejarse hidratando con el
buffer de extraccidn desde la noche anterior. 2) Agregar al tubo con MF igual volumen de buffer
PBS 0.15 M con 0.3% de Tween 20 a temperatura ambiente. Agitar enérgicamente o bien con
vortex durante 30 segundos como minimo. Centrifugar los tubos a 3500 rpm durante 30 minutos
a temperatura ambiente. Separar el sobrenadante en tubos tipo Eppendorf, descartando el pellet.
Rotular con el numero de muestra y guardar a —20°C hasta su procesamiento. Los extractos
pueden conservarse hasta 4 a 6 meses en estas condiciones. 3) En todo momento respetar
normas de bioseguridad por tratarse de muestras potencialmente patégenas.

TEST DE COPROANTIGENO POR ELISA:

Se utilizara la técnica descripta por Allan et al (1992) con algunas modificaciones de Pierangeli et
al., seguin se describe a continuacion.
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Dia 1:

1) Preparar la dilucion del antisuero de conejo anti E. granulosus en la concentracion optima
establecida en buffer carbonato/ bicarbonato 0.05 M pH 9.6. (Dilucién para LOTE 6 en uso 1/200:
55 1l + 11 ml buffer carbonato para 1 placa).

2) Sensibilizar cada pocillo de fondo plano de la placa de microelisa con 100 I de la dilucion del
antisuero. Cubrir con papel film y llevar en cdmara humeda a 4°C toda la noche.

Dia 2:

3) Rotular las placas, si es necesario remarcar algunos nimeros de columna.

4) Volcar el contenido de la placa y hacer 3 lavados con 200 1l por pocillo de buffer PBS 0.15 M
pH 7.2 con 0.1% de Tween 20 cada vez (pipeta multicanal). Cada lavado dura 5 minutos, volcar
la placa y absorber el exceso de liquido con papel absorbente cada vez.

5) Sacar del freezer del box de procesamiento de muestras el suero fetal bovino (SFB), los
controles positivos y negativos y los extractos de las muestras a analizar.

6) Bloguear la placa con 100 microlitros por pocillo de buffer PBS 0.15 M con 0.3% de Tween 20.
Cubrir con papel film y dejar reposar 1 hora a temperatura ambiente.

7) Armar el cuadrito con la disposicion de las muestras en cada placa.

8) Lavar como en el paso 4.

9) A cada pocillo agregar 50 microlitros de SFB inactivado (alicuotado en freezer a —20°C) y 50
microlitros del extracto de MF canina (micropipeta individual violeta). En cada placa incluir
blancos (SFB sin muestra), controles negativos y positivos, por duplicado. Agregar 50 microlitros
de buffer PBS 0.15 M con 0.3% de Tween 20 a los blancos. Cubrir con papel film e incubar
durante 1 hora a 37°C en camara humeda. 10) Lavar como en el paso 4.

11) Sacar del freezer a -20°C el eppendorf en uso del conjugado.

12) Realizar la dilucién del conjugado marcado con peroxidasa en la concentracién Optima
establecida, con buffer PBS 0.15 M Tween 0.1%. Agregar 100 microlitros por celda. Incubar 1
hora en cdmara humeda a 37°C.

13) 15 minutos antes de finalizar la incubacion con el conjugado preparar la solucion de trabajo
del sustrato ABTS y conservar en la oscuridad hasta su utilizacion.

14) Pegar la planilla de la placa en el cuaderno de registro de Coproantigeno.

15) Lavar como en el paso 4.

16) Agregar 200 0l por pocillo de la solucion de trabajo del sustrato ABTS. Incubar por 10 a 15
minutos a 37°C en camara humeda en la oscuridad. Al cabo de este tiempo, verificar el
desarrollo de color en la placa. Puede dejarse mas tiempo en caso de observase color verde
muy tenue.

17) Frenar la reaccién de color agregando 100 (I por pocillo de &cido fluorhidrico 0.1 M pH 3.5.
18) Leer y registrar las absorbancias en lector para ELISA a 405 nm

- Los resultados negativos no requieren confirmacion

- Todos los resultados positivos deben ser confirmados, repitiendo la determinacion en una
nueva placa.

- Dos resultados POSITIVOS confirman la presencia de coproantigeno.

- En caso de discordancia (POS/NEG), realizar una 32 determinacion (desempate).

PROTOCOLO DIAGNOSTICO EN OVINOS Y CAPRINOS

En animales vivos de zonas de produccion ovina y caprina se obtendra 10 cc. de sangre de la
vena yugular, de animales sujetados en posicion de pie y con la cabeza fijada lateralmente,
utilizandose agujas 25/8 y jeringas plasticas descartables.

Los tubos seran rotulados con el numero de identificacion del animal y la fecha de obtencién.
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El suero se extraerd mediante centrifugacion, se conservara refrigerado a 5°8 °C hasta su
remision a laboratorio (48 hs. maximo) en donde se mantendré en freezer a —20 °C hasta su
procesado.

Las muestras de suero seran procesadas mediante ELISA con antigenos recombinantes en el
Laboratorio del Instituto Cesar Milstein.

También se efectuaran necropsias en caprinos y ovinos faenados en mataderos provinciales.
Los quistes hidatidicos detectados seran conservados en alcohol 70 para determinacion de
cepas en el Laboratorio de Parasitologia de la Facultad de Medicina de la UNCOMA.

PROTOCOLO DE PROCESADO MEDIANTE PCR PARA LA CONFIRMACION DE
COPROELISA POSITIVOS

Las técnicas en uso en la Argentina se encuentran estandarizadas y validadas tanto en el
Instituto Nacional de Microbiologia Carlos Malbrén (Cabrera et al, 2002; Jercic et al, 2019) como
en el laboratorio de parasitologia de la Universidad del Comahue.

AREA DE TRABAJO Y PROCEDIMIENTOS ESTADISTICOS

Las tareas se efectuarén en la Provincia de La Pampa, en areas de produccion ovina y caprina
con especial referencia al oeste pampeano y en areas de la Provincia de Rio Negro con
programa sistematico de control, con especial referencia al este de la Provincia.9.

El analisis estadistico de los resultados se efectuara con EPIDAT 3.1 estimandose proporciones
y sus intervalos de confianza del 95%. Chi cuadrado de asociacion con un nivel de significacion
de p = 0.05 para comparar prevalencias, asi como se estimaran los OR.

Los lugares de muestreo seran georreferenciados, incorporandose la informacion a un Sistema
de Informacion Geografico (SIG) desarrollado en QGIS 3.4.6, asociandose la geolocalizacion al
area programa de salud.

6.3 CONTRIBUCION AL CONOCIMIENTO CIENTIFICO Y/O TECNOLOGICO Y A LA
RESOLUCION DE LOS PROBLEMAS

La identificacién de la dispersion y la prevalencia de EQ, permitira a las autoridades sanitarias
direccionar programas de vigilancia, prevencion y control de la EQ con un enfoque racional,
ajustando las acciones en funcién de la identificacion de éreas de riesgo.

Asimismo, la produccién de EG adultos permitira a los laboratorios nacionales de referencia la
produccion de reactivos para diagnéstico.

FORMACION DE RECURSOS HUMANOS

El proyecto contribuirda a la formacion de los RRHH de los componentes del equipo de
investigacion, en aspectos de metodologia de investigacion en general y en particular en el
desarrollo de procesos de inoculacion experimental y manejo en bioterio.

Muy especialmente se formardn RRHH de laboratorio para el diagnostico de la hidatidosis
mediante PCR y ELISA y en parasitologia para el manejo y procesado de muestras ambientales
y de quistes hidatidicos.

En particular se espera la formacién de a) un profesional de la Céatedra de Epidemiologia con el
titulo de doctorado y b) una estudiante de la especializacion en SPVET desarrolle su Tesina a
partir de este proyecto.

6.4 CRONOGRAMA ANUAL de ACTIVIDADES

Obtencién de quistes y meriones enero a marzo 2023
Inoculacion y recuperacion de parasitos abril a julio 2023
Capacitacion de laboratoristas marzo a junio 2023
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Muestreo en el ambiente de MF marzo a noviembre 2023
marzo a noviembre 2024
Muestreo  serologico  ovino y  caprino marzo a  noviembre 2023
marzo a noviembre 2024
Procesado de MF y coproELISA marzo a noviembre 2023,
marzo a noviembre 2024
PCR marzo a noviembre 2023
marzo a noviembre 2024
Informe final diciembre 2024
Publicacién de resultados diciembre 2024

7 INFRAESTRUCTURA Y PRESUPUESTO

71 INFRAESTRUCTURA, EQUIPAMIENTO, SERVICIOS Y OTROS BIENES
REQUERIDOS POR EL PROYECTO YA EXISTENTES EN ESTA INSTITUCION:

Infraestructura de la Catedra Parasitologia y Enfermedades Parasitarias, del Centro de
Produccion de Animales de Experimentacion y del Laboratorio de Biologia Molecular de la
Facultad de Ciencias Veterinarias de la UNLPam.

7.2 INFRAESTRUCTURA, EQUIPAMIENTO, SERVICIOS Y OTROS BIENES NECESARIOS
PARA EL PROYECTO Y NO DISPONIBLES EN ESTA FACULTAD

- Laboratorio de Zoonosis del Ministerio de Salud de Rio Negro

- Laboratorios de la Cétedra de Parasitologia de la Facultad de Medicina de la
Universidad Nacional del Comahue

7.3 JUSTIFICACION DE LA ADQUISICION O FACTIBILIDAD DE ACCESO EN
CONDICIONES DE PRESTAMO O USO DE LOS BIENES NO EXISTENTES EN ESTA
INSTITUCION

7.4 ESPECIFICAR OTRAS FUENTES DE FINANCIACION:
Programa de control de Zoonosis de la Provincia de La Pampa y de la Provincia de Rio Negro

7.5 PRESUPUESTO ESTIMADO PARA EL PROYECTO PRESENTADO

Basicamente el presupuesto esta dirigido a material para toma de muestras, financiar la
capacidad analitica para los analisis serologicos de ELISA (drogas y reactivos) y el trabajo en
terreno de investigadores (considerando que el area de trabajo incluye zonas rurales de La
Pampa y de Rio Negromataderos ubicados en Santa Isabel, lo que requiere de varias salidas a
terreno para toma de muestras, ademas de la publicacion de resultados y presentacion a
congresos).

También el mantenimiento de los animales de experimentacion y equipamiento de bioseguridad

Total, solicitado: $ 91.000,00
Insumos (reactivos Lab., agujas y jeringas, $70.000,00
material recoleccion materia fecal)
Bibliografia $1.000,00
Viajes y viaticos salidas a campo y muestreo $ 15.000,00
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| Viajes y viaticos congresos: | $5.000,00

El 50% se requerira el primer afio, 25% los siguientes dos afios
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ANEXO lI

Infeccion experimental de jerbos (Meriones unguiculatus) con protoescélices provenientes de

metacestodes de Echinococcus granulosus.

CePAE -

CIDEF - FCV UNLPam

Proyecto de investigacion: “Identificacion de areas de riesgo de transmisién de la
Equinococosis quistica /Hidatidosis en las Provincias de La Pampa y Rio Negro y desarrollo de
capacidades diagndsticas en salud animal”

Protocolo de bioseguridad
Para la elaboracién de este protocolo, se siguieron las recomendaciones de la
Organizacion Mundial de la Salud (WHO/OIE Manual on Echinococcosis in Humans and
Animals: a Public Health Problem of Global Concern, ISBN 92-9044-522-X), publicado en 2002, y
las Ordenanzas municipales Nro. 246/96 y Nro. 58/97. Consideramos su lectura un requisito
indispensable para las personas profesionales en areas de la salud que llevaran adelante el
trabajo de laboratorio y que estan implicadas en este proyecto.

Materiales e insumos:
Autoclave para esterilizacidn por calor himedo.
Lavarropas con temperatura y tiempo programable.

NN N N N N N N N N N N N N e N NN

Lupa binocular.
Freezer de -20 °C.
Heladera.

Material de cirugia.

Recipientes para esterilizar por calor humedo.
Bolsas rojas, 60 cm x 75 cm, diametro = 100 um.
Precintos de seguridad, resistentes y combustibles.

Hipoclorito de sodio (NaOCI 100 %).
Etanol 96 %.

Etanol 70%.
Formaldehido 38 %.
Solucion salina al 0,9 %.
Guantes.

Barbijos.

Gafas de seguridad.
Méscaras de seguridad.
Camisolines.

Cofias.

Cubrecalzados.
Jeringas y agujas.
Droga inmunosupresora.

Jaulas para animales de experimentacion.

Viruta.

Alimento balanceado.
Bebederos.

Canulas de inoculacion.
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v" Contenedores rigidos para descartes corto-punzantes.

Recepcion de metacestodes obtenidos de frigorificos.

1) Los quistes hidatidicos deberan llegar a las instalaciones del CePAE en un recipiente primario
debidamente rotulado e identificado, detallando los siguientes aspectos: Remitente, lugar y fecha
de obtencidn, origen de la muestra, temperatura de traslado. El recipiente primario debera estar
contenido en un segundo recipiente para evitar derrames.

2) Se desinfectaran las paredes externas del recipiente primario con etanol 70 % y se
almacenaré a 2 - 8 °C hasta su ulterior procesamiento.

3) Previo a la manipulacién de los metacestodes, las mesadas de acero inoxidable, el material
de cirugia, y demas superficies seran desinfectadas con etanol 70 %.

4) Al momento de la manipulacién de los metacestodes para la extraccion de protoescdlices, las
personas profesionales de laboratorio deberan emplear guantes, gafas de seguridad, barbijo,
cofia, guardapolvo, camisolin y cubrecalzados.

5) Luego de realizar la infeccion experimental de roedores, el remanente del material biologico
proveniente de los metacestodes se inactivaré en etanol 40 % o superior, y se almacenara a -20
°C por al menos 1 semana. Posteriormente, se enviara a incinerar con un seguimiento estricto
(ver “Gestion de residuos patologicos”, Tipo A).

6) Sobre la mesada de trabajo se dispondran recipientes con solucién de hipoclorito de sodio
(NaOCl) 3,75 % para colocar el instrumental de acero inoxidable y material de vidrio al finalizar
su uso. Se dejaran sumergidos al menos 5 min antes de proceder a la esterilizaciéon por calor
humedo para su posterior reutilizacion.

7) El material de plastico descartable se colocara en solucion de NaOCI 3,75 % y se enviara a
incinerar (ver “Gestion de residuos patoldgicos”, Tipo A).

8) Las bandejas y las mesadas de acero inoxidable se desinfectaran con soluciéon de NaOCI
3,75 % por 1 h.

9) Los pisos pueden recubrirse con laminas plasticas desechables, cuya desinfeccion con
NaOCI 3,75 % o superior se realizara por al menos 2 h y luego se enviara a incineracion (ver
“Gestion de residuos patologicos”, Tipo A).

10)  Los elementos de proteccion individuales deberan ser esterilizados por calor humedo en
autoclave y luego desechados para su incineracion, en caso de ser descartables, o lavados en
lavadora a 60°C durante 1h en caso de ser reutilizables.

Manipulacion de jerbos post-infeccion:

Los jerbos experimentalmente infectados seran confinados en cajas en grupos de 3
individuos prepuberes al inicio del protocolo, machos y hembras indistintamente. El desarrollo de
los portoescdlices a tenias sexualmente maduros conlleva 4-6 semanas. Si bien durante las
primeras 3 semanas no se requiere de un manejo diferencial, para garantizar la seguridad de las
personas y del medio, la reposicion de las camas se llevara a cabo con una frecuencia semanal.
Se individualizara la materia fecal por jaula y se inspeccionara la presencia de huevos. El
descarte se almacenard en doble bolsa roja precintada y se enviara a incineracion con un
seguimiento estricto (ver “Gestion de residuos patolégicos”, Tipo B). Las personas profesionales
responsables que llevaran adelante esta tarea utilizaran guardapolvo, cofia, gafas de seguridad,
barbijo, camisolin y cubre-calzados. En el mismo recinto se dispondra de una batea plastica con
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solucion de NaOCI 3,75 % para decontaminacion semanal de jaulas y bebederos. Durante el
periodo de postinfeccion experimental de jerbos, toda manipulacién de animales, viruta y materia
fecal, quedara reducido a un unico recinto. Las superficies de trabajo y el piso se limpiaran
previamente con NaOCl 3,75 %, y al terminar la manipulacién con una solucién de NaOCI mas
concentrada durante 2 a 3 h. En la mesada se dispondran recipientes con NaOCI 3,75 % para
decontaminacion de material en contacto con animales, que se esterilizaran por calor humedo en
caso de ser reutilizables, o se enviaran a incinerar en caso de ser descartables.

Necropsia de jerbos presuntamente infectados para obtencion de parasitos maduros de E.
granulosus

1) Sobre la mesada de trabajo se dispondran recipientes con solucién de NaOCI 3,75 % para
colocar el instrumental de acero inoxidable y material de vidrio al finalizar su uso. Se dejaran
sumergidos al menos 5 min antes de proceder a la esterilizacion por calor humedo para su
posterior reutilizacion.

2) El material de plastico descartable se colocara en solucién de NaOCI 3,75 % y se enviara a
incinerar (ver “Gestion de residuos patolégicos”, Tipo A).

3) Las bandejas y las mesadas de acero inoxidable se desinfectaran con solucién de NaOCI
3,75 % por 1 h.

4) Los pisos pueden recubrirse con laminas plasticas desechables, cuya desinfeccién con
NaOCI 3,75 % o superior se realizara por al menos 2 h y luego se enviara a incineracion (ver
“Gestion de residuos patoldgicos”, Tipo A).

5) Los elementos de proteccion individuales deberan ser esterilizados por calor himedo en
autoclave y luego desechados para su incineracion, en caso de ser descartables, o lavados en
lavadora a 60°C durante 1 h en caso de ser reutilizables.

6) Las carcasas e intestinos de los jerbos se enviaran a incinerar con seguimiento estricto (ver
“Gestion de residuos patoldgicos”, Tipo B).

Gestion de residuos patoldgicos

La gestion de residuos patoldgicos se encuentra bajo la supervision del Departamento de
Saneamiento Ambiental, Direccion de Gestion Ambiental, Secretaria de Ambiente y Servicios
Publicos, Municipalidad de General Pico (Teléfono corporativo de contacto: 02302 - 53 - 4133).
Las disposiciones se rigen por las Ordenanzas municipales Nro. 246/96 y Nro. 58/97.

La Facultad de Ciencias Veterinarias se encuentra inscripta en un Registro Municipal de
Generadores de Residuos Patoldgicos con el N° 8. Posee una frecuencia de recoleccién de
residuos semanal. Para ello, los residuos deben almacenarse en doble bolsa roja con precinto de
seguridad inviolable, resistente y combustible y rotuladas con la leyenda “Residuos Patoldgicos”.

Las actividades realizadas en este proyecto generaran dos tipos de residuos patoldgicos: los
que previamente seran inactivados/esterilizados antes de descartarse en bolsa roja (Tipo A), y
los que, hasta que no se adquieran instrumentos especificos, deberan descartarse sin
esterilizacion previa (Tipo B). Este ultimo tipo de residuos patologicos (Tipo B) seran
almacenados en doble bolsa roja desde el momento de su generacién. Por instrumentos
especificos, nos referimos a autoclave para esterilizar viruta de descarte y freezer (-20 °C) para
almacenamiento prolongado de residuos patolégicos.
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ANEXO Il
WHO/OIE Manual on Echinococcosis in Humans and Animals: a Public Health Problem
of Global Concern

World Health Organization World Organisation for Animal Health

O.LE

WHO/OIE Manual
on Echinococcosis in Humans and Animals:
a Public Health Problem
of Global Concern

Edited by
J. Eckert, M.A. Gemmell, F.-X. Meslin and Z.S. Pawlowski

e Actology e Geograpluc distribution
e Fchinococcosis in humans e Surveillance

e FEchinococcosis in ammals ¢ Epidemiology

® Diagnosis e Control

e Treatment e Prevention

e Ethical aspects e M\lethods
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Cover image: Ecbimacowns gromwlonvs
Courtesy of the Insttute of Parasitology, University of Zunch

£ World Organisation for Animal Health (Office International des Epizooties; 2nd World Health Ozganization,
2001
Reprnred: Jagmer 2002

World Organisation for Animal Health
12, rue de Prony, 75017 Paris, France
https/ /worw.cie.dnt

ISBN 92.9044-522.X

All gights ase resenved by the World Ogganusation for Animal Health (OIE) and Wedd Health Osganization (WHO),
Tlas document is 1ot & formal pubkeation of the WHO, The document may, however, be freely teviewed, absracted,
weproduced and washited, i part o1 in whole, provided teference s made 1o the sousee and a cuttng of reprnted
materzal is sent to the OIE, but cannot be sold o1 nsed for commercaal pusposes.

The designations emplored and the pre ion of the ¢ 1 i this work, meluding tables, maps and Spures, do not
imply the exp of any opuinn wh et o the pat of the OIE and WHO concetning the legal status of any
country, tefrtory, Gty or area ox of its authonties, oc concerning the delimitation of its fronters and boandas

The views expeessed in documents by aamed suthass ace solely the respoasibility of thoae suthoss. The mention of

specific companies ot tpeafic products of manulhcturess does not imply that they are endorsed ot recommended by the
OIE or WHO in preference to othess of a similar nature that are not mentioned,
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Chapter 2

Echinococcosis in humans: clinical aspects, diagnosis and treatment

Z.5. Pawlowski, J. Eckers, DA Vigrton, RW, Ammann, P. Kem, PS, Craig, KCF. Dag, F. De Rosa, C. Filice,
B. Gottwemn, F, Guaman, CN.L. Macpherson, N, Sato, T. Tedocor, J. Uchino, W von Sinner and H. Wen

Summary

In bwmans, three forms of echinococrssis are kenoww to oconr: ostic ecdincowosis (CE), camsed by
Echinococens granulosus, alwslar echinococcoss (AE), cawsed Iy E. mmltdoculans, and pelfyqatic
echinocserosis (PE), dwe to E. vogeli or E. cligasthrus I thie Chapter, the natwral bistory, diwical
presentation, diaguosis and treatment of these disenses are described. The diagnortic repertoire includes imaging
techwigner, maindy u#mmnd (US) awd computed tomegraply (CT) examination for abdominal acbivococsosis
and X-ray for /mx and & digenostic tests. The US examination can be need wnder fieid
conditrons for popudlation soreening Today, ¢ aptions for CE include: sgery, PAIR [pawcturs.
aspiration, igjection, magpiration) and chemotberapy, FwA.E tie first choice of treatment in afl operable cases is
radical surgival resection of the enfine paragitic lesion from the liver and aﬂqﬁrﬁdcrym Aper mdtmlmgm

mmm umdmvadﬁrar.’udmgmmuwglm deémorberady it vy dffer incompiere v

of lesions, in insperable patients (including patients after intersy awsal procedires) .mi in AE patients after liver
trangplantation. Ethical aspects related to research, novel diagnostic or therapentic aproaches and popudation-
based stuelies @re discussed,

2.1. Forms of echinococcosis in humans

Echinococcosis in humans is an infection which is caused by a karval stage, the metacestode, of Echimcamms
species and may gesult 10 asympromatc infection to severe disease; it may even be fatal. The metacestodes of
all four recognised Echinsowvns species can infect humans and cavse widous forms of echinococcosis
(Table 2.1}, Among these forms cystic and alveolar echinococcosic age of special medical importance.

Table 2.1,
Forms of echinococcosis in humans (3, 84)
Form of echine sis G ive agent Discase synonyms
Cystic echinococcosis Edbinacoccns granubosus Hydand disease, hydatidosis, E. gramsderar
echinococcoss
Alveolar echunococcosis Echinacocens muitiloowlans  Alveolac hydatid disease, E. swulnifocularis
echinococcosis
Polyeystic eclunococcoss  Edbimacorcus vogeli E. rogeli echinococcosss

Polyeystic echinococcoss Edhinococcns eligarthvns E. ofigarthms echinococcosis

Although Edvmcsans gramviosws and E., mwitilocularns occnr simmltancously in large endemic areas, muxed
infections of cystic eclunococcosis {CE) and alveolar echinococcosis (AE) in humans are appatently sare
(125).

With regaid to the mode of infection the following two entities have to be distingtushed.

20 WHO/ OIE Mansal oo et 4 1w B and i
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Chaprec 2 Echinococcoas in b leucal aspecrs, diagy and

Primary echinococcosis

Metacestodes develop mn vanons sites of the human body from encospheres bberated from ngested egps of
Echineoscens spp. In CE, parasite cysts may establish i virmually all anatomic <ites, but the liver and the lung aze
the most frequently affected organs. In AE, the liver is mvolved in 98% to 100% of the cases as primary site
of metacestode development, but in later phases metastases may establish in other organs (see below).

Secondary echinococcosis

Metacestode matenal spreads fiom the primary site to adjacent or distant organs and prolifesates. In CE, this
form occurs after release of viable parasite material (protoscoleces, small daughter cysts) during invasive
treatment proceduses ot after spontaneous ot tiauma-nduced eyst ruptuge (129), Secondary echinococcoas
AE ix caused by the tumons-like proliferation of the metacestode with direct infillration: of adjacent o1gans o1
by metastasss formation m dastant organs due to spreading of parasite cells via lymph and blood vessels (3, 32,
69).

A uniform terminology related to Edbinovanns and echinococcosis has been ecently proposed and i5 used
this document (84),

Cystie echinococcosis

Several review papers of monographs on human CE have been published in recent vears (2, 3, 5, 6, 43, 74, 83,
85, 129). For further sefesences of onginal papers the reader 15 referced to these sources.

22.1. Causative agent and course of infection
Causative agent

The causative agest of CE s the metacestode of Eobii gramwlems. The metacestode develops from the
oncosphete and 15 a cystic stucture typically filled with a cleas fluid (hydatd fld) (Chapter l) The post-
oncorphecal dﬂ'elopnwm takes 10-14 days. By this tume, the bladder (measuung 60 pm 70 pm m diametes)
consists of a nucleated germinal fayes and a thin laminated layer which lacks oucles, Most of the cysts grow
dowly in size and become surounded by host tissue (pesicyst) encompassing the endocyst of metacestode
origin. The endocyst canasts of the outer lamumated layer and the inner cellular perminal layer, which may
foun brood capaides and protoscoleces. The muumum time requized for the develop of protoscoleces m
cysts in humans is not exactly knovwn, but based on data from animals, it is expected to be 10 months o1
longer aftes infecuion (2, 85). Protoscoleces can be already formed in small cysts of 0.5 cm-2.0 cm diameter. In
the same patent, fertle (with protoscoleces) and sterle (withour protoscoleces) cysts may coexist. Quite
trequently, smaller daughter cyses are formed withun a lasger mother cyst {see below). Several small single cysts
mowisig in close proxinuty to each other may form clusters, thus presenting a ‘polyeystic’ or ‘multivesicular’
appearance which has to be distinguished fiom AE and PE.

Echivocacens granwlosy cysts have a varable natugal course of development. According to an ultrasound study i
66 human patients in Tugkans area of Kenya, about 30%0 of cysts grew dowly (1 mm to 3 mm per year), 43%
showed a moderate growth (6 mm to 15 mm per vear), 11% extubited o mose mped mcrease (average: 31 mm,
masmum: 160 mun pes yeax), and 16% of eysts did not expand or had collapred (96, 97). Pasnally or totally
calafed oysts are not uncommon. The sze of cysts is vanable and sanges usually between 1 em and 15 om,
but mmch larger cysts containing 48 [ of cyst fhud have been noted (2). Spillage of wable protoscoleces ox
small daughter cysts after cyst mupture may result in secondary echinococcosis.

Course of infection
The narural lustory of E. grammlas cysts and its climcal implications age presented in Figure 2.1, The inial

phace of pumary infection i« always asymptomatse, and small (<3 em) well-encapsulated cvsts located in organ
stes, where they do not mduce major pathology, may temaun asymptomatc for many years or permanently (3,

IFHO / OIE M on vl s i B and 4 21
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83, 85). In two Italian senes with 420 and 424 patents, 38% and 607 of all CE cases weze asvmptomanc (14,
50), bat thie ate may be lowes in othes 1egrons

Potential
pathology

Clinical problems
Optimal treatment

Infection failed or established

O £oo

O Oncosphere
Echinococous
bladder larva
Active cynts = Sterile X
hydatig
( ). o "
13 Ch
23
/ Fertile
hydatia
@ ayst 8P
Ch
’ O Secondary
et cyst
\ 12
Degenerating cysts X
s.P
Degenerating ch
nydatid cyst
{solidification, w
caleitication)
Innctive cysts
Calcitied

cyst

lmotic scar

Deftorential dsagnosis «X; Surgery«=5; PAIR«P; Chomotherapy«Ch; Wait and obsorve=W

Fig.2.1.

Narural history of Echinococcus granulosus liver cysts

The numbers (1/3 ere.) mdicate approximate frequences of cyst types
Reproduced from (83) with permission from FI. Andessen (ed )

After an undefined incubation peniod of swveral manths or yeass, the nfection may become symptomatic if
cysts exert pressure on adjacent tissue and induce other pathological events. Sudden symptomatology may be
due to spontaneons of traumate cyst rupture. Sponmaeous cuse 15 possible, due to collapse and resolution of
cysts, oyst calcification or cyst mupture into the bile duct or the bronchsal tree with dischazge of the cyst
content. Recursence of the disease mav ocan after operation on primary cysts (see suigery)

It is difficult to present exact data from tecent vears on the rates of moskudity, mortality and fatality. One of
several seasons is that the terms mortality (= rate of fatal cases per 100,000 of the total population iy a

definned area) and fatality (= fatal cases related to the number of confizmed CE cases) are often not cleatly
differentiated. Therefore, only some examples are given here

22 WHO/ OIE Maxnal on echinsvocvssiz fm Dowaws and wassnis
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Up e 60% of the CE cases may be asymptomanc (see above), but st 15 assumed that some may become

symptomatic with the tme. In the Regional Hospital of Valdivia, Chile, a total of 137 new cases of CE was
tegastered m 1987-1991; the mortality rate was 0.2 per 100,000 population, and the fatality rate 22% (34). The
fatality rate 35 highly dependent on the seventy of thie mfection and on faclities for treatment. For mmplr.
the fatality rate in 98 cases of CE of the heart was 23% (33), whereas this tate i around 2% (3) ox less in cases
of uncompbcated CE of the liver it adequate cosgical facilities age avadlable.

2.2.2, Clinical presentation
Age and sex of patients

ue eclunococcosss may reach medical attention 1 almost all uges, from below 1 year of age to over

Cry

3 vears ald, and m both sexes. Among 1,473 patients admitted to a children’s hospital in Madd Spain), 2%

were <1 vear old, 21% between 1 and 4 years and 776 berween 5 and 14 years (116). In a Clunese cesies of
15,289 susgical cases, 49% weze in males and 51% i females (70), In both sexes, case numbers 1eached 2

peak between 6 and 15 years and then decreased with successive age (Fig. 2.2

Female [ Male
»B60

56-60
51-55 |-
46-50
41-46 |-
36-40 |-
31-35 |

Age group

26-30 |-
21-28
16-20
11-15 1
6-10

<5 |

e e P

1,500 1,000 500 0 500 1,000 1,500

Number of cases
Fig.2.2,

Age and sex distribution of surgical cases of cystic echinococcosis in Xinjiang, People’s Republic of
China, 1951-1990
Reproduced from (70} wath permussion from FI. Andegsen (ed)

In other regyons, the lughest numbers of CE cases were tecorded 1n older age groups, e.g. between 21 and 30
vears (Kenya) or 21 to 40 vears (Libva) (17}, Furthes, it shonld be noted that the pattems of age distibution of
the cases may vary with the mode of selection of patents and the techmque of examumton. In senes of
surgical patients, the fiequency of mterventons declines m older age groups, but it mcreases with age when
populations are screened by ultrasound (17

Occupation of patients

The occupational distububion of patients may vary widely from countiy to countrty depending on

epademiological and socio-economic arcumstances. One example from the People's Republic of Clhuna is
! logical and st One example ¢ the P Republic of Ci

grven n Figuze 2.3

WHO / OIE Maww on evlinacorrsas in bhumons and anmaly 23
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Fig. 2.3.

Occupanonal distribution of surgical cases of cystic echinococcosis in X
of China, 1951-1990
Reproduced from (70 wath permussion from FL Andessen (ed.)

iang, People’s Republic

Organ sites of cysts

Many patients (about 40°% up to 80%) with CE have a sangle argan mvalved and harbour a solitary cyst
Examples of sites of the cysts in cases with single organ involvement and with single and multple organ sites
ate presented in Table 2.2, Relative percentages of liver and lung locations, which together account for at least
9P of the cysts, may vary depending on the conntry

Symptoms

The clinical sympronmtology of CE i varable and never pathognomomic (2, 3, 74, 83, 85). The spectium
depends pumanly o

a) the oigan(s) mvolved

i) the size of the cysts and thew site within the affected crgan

¢/ the intesaction between the expanding cysts and the adjacent o1gan structiures

d) the complicatioas related to cyst rupture, spread of protoscoleces, and bactenal infection

In additon, systenmuc mmunological reactions may be observed hke urticarm, asthma, anaphylaxs o1
membzancus nephropathy (3). Presenting symptoms and signs are Listed in Table 2,3, Aspmptomatic liver CE

15 quite common and may reman svmptom-tree for more than ten vears (37).

The course of CE may be associated with a wide spectrum of complications. Some examples of complications
which may occur in cases of liver echinococcosis are presented in Table 24

23 WHO; OIE Mannal on echinsvocysris im bovwwaws anid ¢
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Table 2.2,

Organ sites of Echinococcus granulosus cysts in humans

A Single organ involvement in 439 patents™ (Sowrer: 30, 42)

B Single and multiple organ mvolvement in 15,289 Chinese susgical cases (modified from 70)

Organ Number of 3 P ge Number of » Percentage of
cases of cases cases™ cases
Liver 316 68.8 11,499 752
Lung ) 17.2 3432 224
Kidney 17 37 68 04
Spleen 15 33 160 1.0
Muscles and skin 10 22 29 02
Abdominal and pelvic cavity 9 20 794 52
Mediastinum, heart 5 1.1 + 0.03
Bram 4 09 61 04
Bones 3 0.6 30 02
Ovamun 1 02 9 0.06
Other oxgans: skin, eye, spinal cord, - - - Each <0.1

pancreas, nnnary bladdet, tesus, etc

4 single organ nvolvement is indicative for crst develog after privsary infection
b) the aumbes of cazes in thus column exceeds the towl of 15289 sace many padents had multple osgan
wvolvement, The same applies 1o the percentages

22.3. Diagnosis
2.23.1. General aspects

The process of diagnasis of CE in individual patients goes through vanous steps, as follows:

® suspicion on clmseal grounds or upon screening

e confirmation by mmaging (US, CT, X-my, etc) and identification of chazactenstic or suspicious cyst
stuctres

® confirmation by detection of specific antibodies with immmnodiagnostic tests (ELISA, IFAT, immunoblot,
detection of arc 5 antibodues, etc.) (Chaptes 22.3.8.)

® indoubtful cases diagnostic puncture may be considered, if it is not contandicated (Chapter 2.23.6,)

e matenal obtuned by biopsy punctuze or surgery can be examned: hydatid fhud for Eckinococs
protoscoleces o1 hocks; protoscoleces for DNA by PCR; antigen from sterile crsts, and cyst wall material for
charactenstic structures by histology.

In many cases, a diagnosis can be made by detecting the chasactenstic structure and size of E. gmmuloms cysts
vistabted by varions mmagmg techniques, mcluding ulttasonography (US), computed tomogaphy (CT)
standard radiology (X-ray), and magnetsc resonance maging (MRI) i specalised centres. Introduction of US
has improved both the disgnosis of CE and the understanding of the natuml histacy of the disease (2, 3, 13,
14, 67, 68, 74, 83, 88, 93, 120, 121). The US esamination 15 a suitable technique for population stdies aimed
at detecung cases and determining prevalence of CE. In this mdication, US has achseved grear significance m
tecent years since portable US nnits allow the applicaton of this techmique in field situations (67, 68),
Immunodugnostic tests for detecting specific antibodies ate ¢ Iy used for the nenological confirmation
of the findings of imaging examinations (Chapter 2.2.3.8),

IFHO [ OIE Mamw o el s do s and /s
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Table 2.3,

| aspects, &

= ad Oupml

Presenting symptoms and signs of cystic echinococcosis (3)

Organ

Symptoms and signs

Liver

Lung

Cyst rupte mio bebary tree

Cyst mpture into beonchial tree

Heart

Bone and muscles

Bram and spine

Eyes

‘Tumous” ~ hepatamegaly, + cholestasis + jpundice
Secondary biliary cirthosis
Bibary colic-bke symptoms + cholangitis or pancieatitis (elimination of
fragments of the cyst via biliary tract)
Liver abscess
Caleified Jesions in Liver or &
Portl hypertension + ascites
Infenior vena cava cc
Budd-Cluan syndrome
Cyst ruptuse, penitoneal spread, bibaty pentonitss
Haemobilia
Bibary fistula to ckan, bronchial system or gastzcatestinal tact
Tang ‘tamow” + chest pain
Chronic cougl, expectocation, dyspnea
Haemoptysu
Biliptysis
Preumothozax
Pleuntis
Lung abscess
Eosinophilic pneumonitis
Pasasstic lung embolism
Bibaty colic
Cholestatic jaundice
Cholangitis
Symptoms of pancreatitis
Symptoms of anaphylaxss
Fever
Asthma-bke symptoms
Cough, expectomtion, dyspnea
Haemoptysis
Symproms of anaphylaxis
Fever
Pain
"Tumous’
Cardiac insutficency
Embolism
Pericardial effuson
Pan
Bane ‘outgrowtly’
Disturbances of motility
Muscle cyst
Headache
‘Tumous” with newologeal symptoms
Back pun
Pain
Prorusio builbi
Prosis
fwsual disturbances

eern

won or tl bows
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Table 2.4,
Complications in 221 patients with cystic echinococcosis
Complication and site of involvermnent Number of cases Percentage of toral”
Biliary tract 47 213
Cystic rupture into bile ducts 36
Gallbladder or common duct obstruction 9
Fibrosis of the papilla 4
Extesnal bile fistulas 4
Bacterial infection 27 12.2
Intaacystc 26
Subpheeme 21
Intraperitoneal rupture 23 10.4
Acute (anaphylactic shock) 2
¥ ¢ L..‘ it P 1 1 C_\"b 21
Hepatopulmonary cysts 20 9.0
Lung mvolvement, intact cyst 11
Pencystobronchial fistula™ 3
Biliptysis ™ 4
Rupture into pleual canty 2
Portal hypertension and gastro-intestinal bleeding 1 0.5

a) percentages tefer to total munber of cases; many patients had more than one comphcaton
b) expectoration of cysts

) vomiung of bile, in two cases in association with hasmoptysis

Sswea: Bagros, cited i (3)

A direct method of diagnoss 14 finding charactenistic protoscoleces or hooks of E. gramulesms m aspicated
hvduhd fluid specimens (Chapter 1). The method zequises only a simple mic pe and very basic labozatory

g This exammation s not petformed frequently as the ‘matesial for such a duect examination casn onh
be avaiable afier 2 swrgical intervention, therapentic puncture (PAIR) or disgnostic punctuge Rareh’
chatactesisic hooks ot protoscoleces may be found n spamm, bile, stool ot usne after a spoataneous riptuse

of the cysts in Jungs, hver o kidneys.

The digect diagnosis can also be made by macroscopic identification of the structuce and size of E. granwiosu
cysts obtaned by surgesy and/ar by hustological exanunation of the patasite tissue, avalable aftes sugery or
biopsy (Figs 24. and 2.5, More sophisticated techniques in dizect diagnosis include finding of specific
E. granslosns antigen (antigen 5) i the fhuxd from sterle cysts (79, 103) or DNA markers in the cysts fluid or
parasite tissue (.. by PCR),

In view of the avalabiity of different diagnostic methods, it is necessary to proceed mtionally in selecting
uchmques, taking then coatubution to dugnosss mto account In some cases, performmg an additional
imaging examination adds nothing to the diagnosis, but may well provide guidance concenung surgicul
procedure. It 14 important to select the amplest and most cost-effective method, and one that 1» mest vald
and Jeast harmful
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Fig.2.4.
Intraoperative situs of an opened large liver cyst with daughter cysis of Echinococcus granulosus
Photogiaph: comtesy of Professor R. Ammang, University Hospital, Umiversity of Zunch

2.23.2. Standard radiology
Chest radiography

This 15 still the technique of choice for the diagnosis of pulmonary cysts of E. graswierns which may display
vanous featwes (2, 74, 93, 120, 121)

Fig.2.5.
Echinococcus granulosus, histological section through cyst wall
Reproduced from (120) with permission from Elsevier Science
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*  Uncomplicated cysts

Uncomplicated cysts are cleatly defined, usually ronnd or oval stouctures with diameters between | cm and
>20 cm, displaying a homogeneous shadow indicating a flwd-filled space, They may also occus as thun-walled
‘empty’ cysts. The cysts may be located anywhere in the lung as solitary or mudtiple cysts. Pulmonary cvsts
usnally do not calaty, and danghter cyst formation s raze.

Fig. 2.6.

Radiograph of Echinococcus granulosus lung cyst (diameter 6 om)
Arrows indicate a small ‘meniscus sign’ suggesting the presence of a hvdatid cyst
Reproduced from (120) with permisaion from Elsevier Science

¢  Complicated cysts

Complicated cysts may exhibit the following:

a) the 'aw menmiscus sign' caused by we entenng the space between ecto- and endocyst producing a
radiolscent shadow (= pneumocyst)

b) the 'double azch agn' cansed by the ectocyst (outer arch) and the detached wall of the endocyst (ianet

arch); and
¢ the “water-lily sign” indicative of collapzed wary endocyst membiranes floating on top of the remaming cyst
fluid
Following ruptuge of the cyst, the endocyst may be ejected completely, leaving 4 cavity that may retract o1
become wmfected with bactesa. Radiography muay also thow lobar homogenous conwhdation of lung
patenchyma

®  Other findings
Chest X-ray images may also show upward displacement of the diphiagm, possibly indicative for a hydatid
cyet of the hver; asymumetsy of the heast outlne, which may be a sign of a hydatd cyst of the heart to be

confirmed by US o1 CT; pleunsy and pnenmothorax in the event of muptuze of a hvdatd cyst into the plenm;
a costal subpleural cyst
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* Differential diagnosis

Cysts filled wath clear fluid, with an air shadow or with water-lly sign are pathognomonic. If a rounded
parenchymatous opacity is seen, it is necessary to consider tuberculoma, & tamour or pulmonacy
sequestiation. A flmd and air shadow wall lead o consideration of a bacterial, fungal or amoebic abscess,

Plain abdomen radiogeaphy

In case of an abdomumal cyst sste, a flusd-type shadow may be seen, displacing the air-filled sadiolucent areas
of the digestive tube. The best indicator for a hydatd onigan 15 the presence of calaifications, which may be
crescent-shaped, ar bike homogenons ar heteropenous globules, or ung-shaped. This exammuon should be
supplemented by US ar CT.

Bone radiography

Bone locabisations of cysts are not common (< 1% of CE cases}. In about 50% of such cases, the site 15 the
spine. At the initial stage, one o moze lacunae age seen m the body or posterior azch of the vertebm. At a
more advanced stage, an extension 15 seen to the adjacent veirebral bodies, with involvement of the
neighbounng bones (1bs and thac bone) (93).

2.2.3.5. Ultrasonography
General aspects

Abdomunal US has overmumed the luerarchy of diagnostic methods, It can be used not only to detect
abdominal cysts and determne thex ber, site and s » (cyst =1 cm), but also to identify whether
they are hydatd in natee and their relationships with other organs, Schemes for classification of E. grawsdams
cyats have been: proposed by vanous authors, meluding Gharbi ef ol (40), Cacemani ¢f af (13), and Perdomo ¢
al (88, 89), Recently, an expert committee of the WHO Working Group on echinococcosss has presented a
proposal for an intemationally agzeed dassification of US images in hepate CE (Table 2.5.).

*  Hepatic cysts

The classfication system proposed by the WHO Informal Working Group on Echinococcosis 15 presented m
Table 2.5. For moze details see the Working Gioup document (134).

Cysts in other abdominal sites

Cysts in other abdomunal sites ase less common and are located m spleen, kudney, utems and other organs,
Theit unages are essentially similas to those observed at hepatic sites.

Differential diagnosis

Differential dingnosis poses various problems. It is difficult to differentiate simple hydatd cysts (Table 2.5,
Type CL} fiom smple hepatic cysts, renal, ovanan, mesentenic or pancreatic cysts, from a non-orgamsed
haematoma, amoebic liver abscess or necrotic tumonr. In such cases, serological examination for specific
E. pranmiosns antibodies may brng an important hunt to venficanon or excluson of CE. Type CE 4 eysts may
be difficult to distingush fiom abscesses, neoplasms, AE lesicas, cavernous haemangiomas and other
stinettres. On the other hand, cysts of Types 1, 2 and 3 aze wsnally pathognomonic and can be diagnosed
with 2 high degree of accuacy.

Pathognomonic features of Echinococcus granulosus cysts

The following US images of space occupying lesions in the liver ate conudered to be pathognomonic for
cysts of E. gmwworns
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a) umlocalar anechoic lesions which ate round or oval wath a cleady visible cyst wall (lanunated layer) with
snowflake-like melusons o1 floating lammnated membranes

&) multivesicular or multiseptate cvsts with a wheel like appearance

o umlocular cysts with daughter cysts with honeycomb appearance.

¢ Pulmonary cysts

For pulmonary stes, US exanunation is unhelpful in most cases, but it can sometimes confum the cystic
natuze of a parenchvmatons mass that is justapanetal It will display an anechoic atea with postesior

strengthening,
¢  Cardinc cysts
1n the casdiae ste, two-dimens:onal US displays a mass that 13 echo-free or has 2 muixed echo structuse.

¢ Ulrasonography for field use

Ultmsonography 15 the only imaging technique that can be used i the field It has a number of charactenstics
that make it an excellent screening tool, as follows:

a) acceptability by the populat:on

&) can explore the abdomunal sites, which are most commonly infected

o) can evalmate a broad spectium of the disease, 1e. number and Jocation of the parasite, its stage (active,
degenerating and inactive), some comphications

d) can be performed by less qualified but easily trainable staff

¢) it15 easy to be pesformed in the field at low cost (Chaptes 6.1.2),

2.2.3.4, Computed tomography
General aspects

Computed tomography (CT) can detect small cysts (21 em in diametes), it has the potental to mspect any
organ, it allows the measucement of cysts and facilitates difterential diagnosis of lessons caused by Echinwaawa
metacestodes from non-pasasitic lesions (2, 3, 28, 83, 119, 120, 121). It also allows the determination of the
lives volume from CT transverse sectons by the powt-integrating method (3},

On CT, round or sphencal eysts with contents near water denaty ate easily recognrced. Measwement of the
cyst density is a useful diagnostic parameter, particululy for follow.up examimaticos during and after
chemotherapy. The information obtained from CT vanes depending on the argan systems to be inspected,

In one stidy, CT findings alone allowed a corzect diagnosis in 61% of 120 patients with CE of the bver, lung,
kidney, spleen and some other sites, and in 94% if CT was combined with serology (28}, In another study, CT
provided a correct diagnosss m 96% of 157 panents with CE of the liver and other visceral organs (3),

Hepatic cysts (Figs 27 and 2.8

Hepatic cysts can be diagnosed by US in the majonty of cases, but CT 15 mdicated when US diagnosis 1s
uncertuiry, munly m cysts of types CE 4 und CE 5 (Table 25.). Differential disgnosis of CL lesione i3,
however, not made easier by the wie of CT. CT can detect small-sized cysts, study thew content (univesicular
or multivesicular), visualise membrane detichment, and provide information on the condition of the liver
parenchyma and bie ducts. Pathognomonic umages are membrane detachment and daughtes cysts (spheneal
formations within a larges ‘mother cyst’ scartered ar located at the periphery of the cyst). Completely calcified
cysts that are difficult to exploze by US can be studied by CT o1 Xezay, wluch usually reveal the typical ‘ega-
shell' pattesn of calcification (1).
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Pulmonary cysts

aton o :,\]).m X-x sxanunatons, It can

In the case of pulmonary stes, CT may add some additsomal mio,

confirm the bquid name of a ‘shadow’ and visualise signs of the onset of compbeations, such as incipient

membrane detachment or 1mall bubbles Jocated m the cvet wall

Table 2.5.
Types of cystic lesions (CL) and E. granulosus cysis (CE) which may be found on ultrasound (US)
examination of the liver *

Clasafication proposed by the WHO Informal Working Group on Echinococcosis (130
I"Iﬂg;llg f"il'llrl’ll al\ll I'"l";lfkh
Typuof eyt {s): small; (m}): medium: (1): latge
Type CL ® Stams:acuve ( CE
o [Unpiloculzr, cvsne kewson(s) (CL) with aniform anechose

content, pot cleadly delunsted by an hyperechow num
[=evst wall not viubie

¢  Normally round but may be oval

¢ Size vazable: but usually emall CL{s): <50 cm
CL(m): 5-10 an, CL(}): >10 cm

Remarks

If these cystic lesions ate du

1e to CE then these crats are usually

at agt exclv stape of der elopment and ae noe fermle
s

Differential diagnosis of these evatic lesions require fusther

does not detect any pathog

10L0C ugns

diagnostic technigues

® Status: actve

o  Umlocular, sumple cyst with wuform anechoie content. (

mav exhibit fine echoes due to shifting of brood capsules
huch s often called hydatid sand

. st wall is visable
. ormally round or oral
o Size vanable Type CEl(s): <30 cm
Type CEl(m): 5-10em, T CEI{): >10cm
Remarks

Usually fertile
Pathognomonic sgns incude wasible eyt wall and snowiflake

e

®  Srams: acuve

¢ Multsvesiculas, multisepeated cyats; cpats septatnons produce

L

‘whesl-Like' stuctites, and presence of daughrer e
ndicated by ‘reserte-like’ or ‘honeycomb-like’ struetuces
Daughter
her o

s may pactly or completely fill the unilocular

rwall pocmally wuable

® Nommally round oz oval
e  Size vagsable Type CE2G): <50 em
Type CE2(m)

0 cm, Type CE2(1): >10 cm

Remarks
ally tertile

-5 featuzes are r"”'.’l_:‘ll[llh"lur

ST TN
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* Important note: Schemes of classfication should be wed with caution because of great vanabelity of cyst
appearance, and in cyst recogaition by diffesent observen
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Table 2,5, (contd)

Types of cystic lesions (CL) and E granulosus cysts (CE) which may be found on ultrasound (US)
examination of the liver *

Classification proposed by the WHO Informal Warking Group on Echinococcoss (130)

Imaging fearures and remarks

(s): small; (m} medium; (I): lage

Type of cyst

Type CE3 ®  Sturus wansutonal

e  Unilocular cyst which may contain daughtes cysn

¢ Anechoic content with detachiment of laminated membrane
from the cyst wall visble as tloating membrane or as “water-
Liy sign’ which s indicative of wary membranes foatmg on
top of remaining cyst fuid

®  Cyst foum may be less rounded due to decrease of intia-
cystic fhud pressure

®  Saze vaziable: Type CEXsjp <50 em
Type CE3{m): 5-10 em, Type CE3]): > 10 em

Remarks

Transiticnal stage: cyst i1 usually starting to degenesate but may

sometunes ako produce davghter cysts

US fearures ate pathognomonic

®  Smrus: inactive

¢ Hetexopeaous hyposchoic or hyperechoic degenerative
contents. No daughter crsts

o May show a ‘ball of wool' ugn which 18 indicative of
degenentng membianes

ze vagiable: Type CE4(s);: <50 cm

Type CE4(m): 5-10 em, Type CEAQ): >10 em
Remarks
Most cysts of this type do not contain living protoscoleces
LS
are requured to ascertan a diagnosis

featuges ate vot pathognomonic and futher diagnoste tests

®  Sratms pacuve
®  Cystr chanacterised by thick caleified wall which e mch-
shaped, producing a coae shaped shadow. Degree of
calcatication vazies from partial to complete
o  Size vanable: Type CENs): <50 em
Type CES(m): 5-10 cm, Type CE51): >10 cm
Remarks
The majority of cysta does not contain living protoscoleces
Diagnosis is uncertain. Feanues are not pathognomonsc bus
highly suggestive of E. growalooms

*  Important note: Schemes of clmsficaton showld be wed wath caution becanse of great vanatelity of cyse
appextance, and m cyst recognition by different observers

Brain cysts
Computed tomography is the puncipal method for the diagnosis of cetebral cysts (120, 121). It shows a
spherical cyst wath a thin wall, not enhanced after injection of contrast medium, without penlesional oedema

displacing the adjacent structuges
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Fig.2.7.

Computed tomography scan of a liver cyst of

Echinococcus granulosus with partial wall caleification and » small bulging eyst
Photograph: cowtesy of Professor R. Ammann, University Hospital, Usiversity of Zunich

Cysts in the other sites

Computed tomography ¢ of hittle additional value at splenic and renal sites, except in doubtful cases, such as
type CE 4 cysts (Table 2.5}, In the case of bone mvolvement, CT displays areas of outeolyss with localised
bone expansion and flud formations of cyst-like appearance developing in the soft tissue

Fig. 2.8,

Computed tomography scan of the liver with a large

Echinococcus grannlosus cyst containing daughter cysts

Photograph: courtesy of Professor R, Ammann, Univessity Hospital, University of Zunch

2.2.3.5. Other explortory methods

Magnetic 1esonance imaging (MRI) is indicated only for cestain sites, particulacly the diagnosis of cerebral
cyste (Fig. 2.9 It supplies not much additional mformation for the pleusopulmonary and abdonunal sites,
but is neeful m dentifiing changes of the intrahepatic and eéxtrahepatic vaseular system, due to ntunee

contast of vasculas structuges (3, 120, 121)

Endoscopic retrograde (o1 percutaneous tanshepatic) cholingiography (ERC) may be indicated in patents
with cholestatic jaundice, This technique can be combined wath thempentc drainage proceduses (2)

Angiogeaphy and scinbgraphy have now been teplaced by other imaging methods
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Intavenous urography may be usetul m the case of renal cysts in order to assess the quality of the renal
patenchyma, pasticulady if the excretory ducts ase compressed,

Fig.2.9.
Magnetic resonance imaging of Echinococcus granulosus cyst in brain
Reproduced from (120) with permission from Elsevier Science

2.2.3.6. Diagnostic puncture

Tradutionally the diagnostic puactiue of E. griundasns cysts of the liver was disconraged, as it was regarded as
canying the sk of dangerous anaphylactic reactions or spillage of viable cyst matenal indueing secondasy
echinococcosis, Recently, some smdies have shown that fine-needle punctuie of cysts performed under US
gudance, by transhepatic routes and under anthelmintic coves can be regarded as a rather safe technique (107,
108, 122). Thus, ultmsound-guided fine-needle puncture has been nsed as 3 diagnostic procedure in doubtful
cases, 1e. mn absence of detectable ant-Edvisocoran serum antibodies, with- small lesions resembling simple
hepatic eysts, and with lessons which cannot be distinpuuched from liver abiwcesses, neoplasms or other
conditions by any of the noa-mvasve techniques (83, 107). Diagrostic puncture is the only technique whach
helps to diagnose pre-surgically stenle E. grmmwlssas cysts by finding the specific antigen 5 in the aspirated
hydand flwd (82). However, the use of fine-needle biopsy is stll controversial and it is definitely
contrandicated, when diagnosis can be made by standard methods or when the nsk of anaphylactic chock s
high, ie. in patents with 2 high level of total IgE antibodies and/or wath allesgy history, and patients with
lasger cvsts superfically sitmated and/or wnder a high hydand flwd pressuse. In order to prevent secondary
echinococcosis, chemotherapy with albendazole is 1ecommended for fowr days before puncture and for at
least one month after punctuging a lesson that was diagnosed as E. grmmwlosss cvst (Chapter 2,243 It has to
be mentioned that punctuge 15 now used as part of a new teatment procedure of CE (PAIR, Chapter 22.4.2)

22.3.7. Laboreatory findings
Haemarology and blood chemistry

As a qule, the routine liboratory tests show non-specific results, The biochenucal profile in patients with liver
mvolvement may be normal or exhibit evidence of cholestasia with or without hypesbilaubinaemia and/ox
elevation of tunsamunases and/or gamoma-glutamy] transfemse (y-GT). In patents with mpnue of a cyst into
the biltary tree, marked transient elevations of ¥-GT and alkaline phosphatase concentrations may occur, often
in associabon with hyperamylasaenia and eosinophala (>500/ul). However, 1 most mstances, eosmophilia 15
modeate (500/1d-1,000/u) ar absent. Hypergammaglobulinaemia is observed m about 30% of the CE cases
Marked eosmophilia usually occns in cases of eyst rupture,
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2.2.3.8. Immunodiagnosis

The current status of mmmunodiagnos:s of human CE has been discussed m several teview articles (17,19, 51,
64, 103). A summuary of practeal aspects 15 presented in the following section. Fou determination of
performance chazactenstics for mununodiagnostic assays see Annex 2.1

22581 Immunodiagnosis in individual patients

In the procedure for diagnosing human CE imaging methods for detecting space occupying lesions (US, CT,
MRI, X-may, ete) ase commonly the primary appreaches. Immunodiagnostic pxocvdmes for serum antibody
detection are used for the acnologal confirmation of i nnagmg structures suggestive for CE or for dmgnosxs
ot ditferential dingnosss in cases of uncharacteristic maging findings.

In chiueal practice tests for detecting specific senim antibodies are of parteula importance m the diagnosus of
CE, whereas detection of ciaculating antigens is less relevant. Even if highly semsitive tests are used, such as
the IgG-ELISA, antbodies may not be detectable in a certain proportion of patients with echisococcoas
(false-negative results; see below). Cysts in the brain or eve and calcified cysts often induce low or no antibodr
ttres. Antibody response may also be low in certan Imman population groups and wn voung chuldren False-
positive l.esulls may also ocew, especzlly m patients wath other helmnthic diseases,

The following approach can be used for immunodiagnosis of hnman CE:

Prmasy antibody test: test for semum antubody detecton: IpG-ELISA with E. gramulosss antigen or anothes
adequate system (Table 2.6.).

Table 2.6.
Approaches for immunodiagnosis of cystic echinococcosis in humans

First step: Primary antibody test
Test for sequm antbody detection: [gG-ELISA with E. grasnlsaws antigen or another adequate system
{Table 2.7.). A combination of two of More pAMArY 16515 May NCIease sensitvity

Subsequent steps
Seronegative samples Seronegative samples Seropositive samples
Peaple withour imaging People with imaging structures People with or without imaging
structures or other signs suggestve for CE structures suggestive for CE
suggestive for CE
No frther serclogical follow.  Asymptomatic cases Asymptomatic and
up or further steps of Estended and/or advanced imaging ~ SYMmplomatic cases
differential diagnosis and repeated semlogical examinations, Secondary antibody test
including differential diagnosis for (Tables 2.8. and 29))
AE* Arc 5 test
‘Wit and observe’ approach with IgG4-ELISA
spested siolopicl exiitag Immunoblot for antibodies
Symptomatic cases reactive with subunits of
Consideration of cyst puncaue E. gransloins antigens
(Chapter 2.2.3.6,) Serological differential diagnosss

Consadesatson of susgical mrervennon fos AE (ELISA Ealphae,
and jm dumo!he::p\ without furthey immunoblot) (Chaptex 23.3.4.*
.9(,] 10118

*  diffesential diagnosis for AE and in certaia cases (for example braiss cyst) for exsticercosis may be necessary in
patents froen ateas with endemac occutrence of these diseases
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Primary tests for antibody detection

Of the sexological tests for detectng ant:-Edbimecaans senun antibodies, the enzyme-linked mmunosorbent
assay (for detecting of IgG) (IgG-ELISA), the indiect hemagglutination antibody test (IHAT), and the latex
agglutination test (LAT) are commonly wied i hbomtories (31); less frequently, the & silucrescence
antbody test (IFAT), mmunoelectiophoresis (IEP) and some other tests are emplored. In many countnes,
the matenals, reagents and equipment to perfoem the IgG-ELISA are teadily available, and thus technigue is
probably the best oversll choice for use in immuoodiagnosis for buman CE, Howeves, thete is sull no
standard, highly sensitve, and specific serological test for antsbody detection 1 cases of human CE (17).

Thesefore, for clinieal practice, it should be noted that the tesults of erological tests depend on multiple
factors, such as antigen quabty, test system, omgan site and number of hydatid cysts, individual vanabiity of
imumme responses, etc. One example iu presented in Table 2.7, which shows that in more than 2% of
patients with hepatic cysts and more than 40% of patients with pulmonary cysts specific antibodies may not
be detectable with some of the test systems. As shown i Table 2.7, the IgG-ELISA is one of the most
sensitive tests peesently available. The IFAT has a sensitivity similas 1o that of the ELISA-IoG. Because of the
vanable sensitivities of the varous tests, many laboratoties employ at least two different pumary tests for
routine diagnoss of CE which usually mcreases the sensativity,

Table 2.7,
Sensitivitics of various assays for antibody detection in patients with confirmed cystic
echinococcosis”

Organ sites of cysts and number of patients (N)

Test Liver (N: 41)  Lung (N: 79)  Liver and lung (N: 49)  Others (N: 7)
Sensitivity (%)

Latex agglutiaton {LA) 80 58 88 57

Induect haemagpluunation 80 61 90 57
AHA)

Immunoelectrophatesis 68 51 71 30
(IEP)

IgG-ELISA 93 83 96 93

*  of 165 pat 79 (48%) pan had oae cyst and 86 {52%) had more than one cyst

Sewree: Oxcrina of o/ (80)

Mast of the routine laboratory test systems or commescialised test kits are based on crude or semi-purified
preparations of E granmioms antigens (1e. hydatd fluid oz protoicolex antigen for IFAT), The use of the rwo
major hydatid eyst fled antigens, antigen 5 (thexmolabile) and antigen B (thermostable), = predommantly
restacted to scientific applications, and these antigens are pot generally avadable, Both antigens ame
Iipopeotems which are composed of subunits. In antigen 3 subunits of 32 kD2a-67 kDa have been identified
under non-reducing conditions, while subuaits of 20-24 and 38 kDa were detected under reducing conditions.
Antigen B consiste of 8-12, 16 and 24 kDa subunts detectable under both non-treducing and reducing
conditions (27, 10d). It has been shown that antigen B, purified fiom human hydatid eyst fhud by the methed
of Oriol ef al (81) exhibuted a hugh senuuvity of M4% and a lugh speaficny (excluding 60%% cross-reactivity m
AE cases) in the ELISA (17, 95). There are few teports an the use of antigen 3 in vanous types of ELISAs
(17), and definite conclusions cannot be drawn. Antigen B 15 currently considesed w0 be moze specific to
E. promnlocns than antgen 5 (105). A recombinant antigens B had comparable diagnostic sensitivity asd
specifiary compared to natwve antigen B (17), These is a need to provide pusitied nauve and secombinant
antigens 3 and B in luge quantities for fusthes lazpe-scale evaluation,

Secondary tests for antibody detection

Tests using cnde E. grawnlosur antigens are seasonably sensitive (Table 2.7.) (51), but specificity is not always
satisfactory. Specificity may be expressed as specificity 1 (Spl) and specitiaty 2 (Sp2) indicating the pescentage
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of correct negatve testng results i non-nfected and m parasite-infected indimiduals, respectively (Annex
2.1); both may be combined to ovenll specifiaty (Spo). In vatous studies, Spl in the IgG-ELISA was
geaenlly high at 96%-100%, whale Sp 2 varied between 2% and 49% (49). Cross-teactvity {causing low 5p2)
is especially high in cases of AE, PE, cysticercosis, fasciolosis, filasiosis and other helminthic infections,
whereas protozoan infections normally do not induce cross-reactions. Therefore, positive serological zesults
<hoald be confumed by 4 more specific secondasy test, except m cases i that inaging stsuctures are cleady
suggestive for CE.

In recent years, several secondary test systems have been nsed m specialised aboratories, such as the detection
of a preciptation line designated as ate 5, the identification of IgG subclasses, and immunoblotting which
demonstrates the reactivity of serum antibodies with subunits of E. gramderss antigens (17, 27, 34, 62, 63, 64,
21, 104, 105, 124). Generally, these tests are less sensitive, but mote specific than primary test systems,
Examples are presented m Tables 2.8, and 2.9.

Table 2.8,
Sensitivities of secondary tests for antibody detection in cases of human cystic echinococcosis
(examples)

Antibody type detected Number of CE Percentage of sensitivity Ref.
(test system) cases tested (= percentage of cases seropositive)
A 5 (DD) Not given 50.60 94
Azc 5 (DD and TEP with 166 78 106
antigen 5)
IgG4 (ELISA) Symptomatic™: 5§ m 102
Asymptomanc': 133 3l
IgG4 (IB with antigen B) 30 87 34
1gG4 (ELISA) 36 62 49
IgGl (ELISA) 36 96 49
39 kDa (IB)@ 65 94 17
166 90 106
10, 16, 20 kDa (B} 63 57 17
16 kDa (IB) 166 46 106
16 kDa (IB with antigen B) 30 50 54
12 kDa (IB) 166 34 106
12 kDa (IB) 33 2 63
12 kDa (IB with antigen B) 30 80 54

DD : double diffusion

m immunoblot

TEP - anmunoclectiophocess

2) poutve by one or both tests

b) clinical, hospatalised cases

©) asymptomaric cases diapnosed by ultrazound exanunation
d) zeactivity of kauman ser to £ groma 3 buni

Of the vasious secondary test systems, the arc 5 precipitation test has mostly a low sensitivity of 50%6-60%,
bur it 15 taemd specific, and this inchides cross-reactvity in cases of AE and in approximately 13%-20% of
cysticezcouis cases (17). Detection of IgG4 is more sengtive, but can be low in asymptomatic cases of CE
(Table 2.8.), Cross-reactivity occurs in cases of AE and in a low percentage of cysticercos:s cases, but not in
cases of schistosomosis, onchocercosis, and some othet helminthic wfections (Table 2.9.). Identification of
specitic IgE antbod:es has a sensitivity of approxumately 60%-8(% and a Sp2 of 80%-100%. Immunoblottng
for the detection of antibody reactivity with certum subuwuts of £ grownluns antigens, predonunantdy 39 kDa,
16 kDa, and 12 kDa subumts, ix of diagnostic value as sensitivity and specificity ate quite hagh (Tables 2.8. and
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29.). However, cross-reactivity 15 not completely excinded. For example, cross-reactivity has been observed
between the 12 kDa subunit and 40° of sera fiom AE patients and 5% of cysticezcoss patients (73) (Table
29). In some stmdies, a combmation of subwmt bands have been used for diagnoss of CE cases.
Interpretation of immmnoblots requizes expenience; therefore, such tests shoald be performed m speaalised
laboratoges.

Table 2.9

Specificities of secondary tests for antibody detection using Echinococcus granulosus antigens
Antibody P pecificity and ber of cases tested (N)

type detected Alveolar Healthy

(rest system) hi i Cysti Schi Onch i Other comrols or  Ref.

s or polyeystic  cosis i /filasiosis  hebminth non-parasit
s
1G4 (ELISA) - 95 (N:38) 100(N:17) 100 (N:28) - 100 0N: 50) 102

IgGe (ELISA)  48(Ni39) 100(N:§) 100 (N:8) 100 (N: 8) 100(N: 32)% 99N, 253) 49

39 kDa (IB) - - 100 (N: 15) - 100 (N: 7% 100 (N: 208 106
16 kDa (TBj = = 100 (N: 15) = 100N 7Y™ 100 (N: 20)¢ 106
12 kDa (IB) 60 (N:60)  95(N:53) 100 (N:3) - - 100 (N-135) 63

IB : unmunoblot

a) each eight cases of fasaolosis, strongylaidoss, toxocagosis and trichinellosis
b) cases of tnchunellosis

¢ non-pagsitic diseases

Antibody response and assessment of rreatment

Antibody assays for IgG generally have poor value it assessment of the gesults of susgery ox chemotherapy.
Analyas of IgG subclasses may bettes mflect quabtative changes i serun parameters aftes stugery ot
chemotherapy (17), However, there are neither conclusive results nor reprocucible tests system which could
be genemlly recommended (17).

Antibody response and puncture — aspiration — injection — reaspiration (PAIR)

Antibody detection m serum samples is also used for confirmation of the uitmsound diagnosis during the
PAIR procedute (33) (Chapter 2.2.4.2), A new test, the hydaud antigen dot immunobindimg assay (HA-DIA),
was developed which allows a quick diagnosis and 1 particularly cuited for application s medscal unts where
laboratory facilities are not readidy avadable (72). So far, follow-up of PAIR i based on nltrtasound or other
imaging techniques. Apparently, long-term observations on the course of antibody titres after PAIR have not
vet been published.

Detection of circulating antigens

Detection of cuculating E. grawwlaoes antigens i serum samples is less sensitive than antibody detection and
therefore, it is not recommended for routine purposes. The senativity of anngen detection was only 43% m
116 patients with confinmed CE (17).

Detection of antigens in cyst fluid

Putative hvdand crst fhud samples obtamed by puneture or after sisgical mrervention can be tested for the
presence or abrence of Edunaavan antigen through binding of enzyme-labelled ant. Echmocoass (hydatd cyst
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thud) antihodses in an ELISA (18), The sensitiviry of tus test was 1007 in wne proven human hydaud cyst
Huics (18). In a tecent Polish study, an ELISA with a monoclonal antibody agamst antigen 3 (Ag3) was nsed
for the same putpose (82). In all fhuds of fertile kver cysts obtained by punctuze from 6 CE patients A5 was
detected, and also in the cyst fluids of 9 out of Bl patients hasbouring steale cysts. These data indicate that
detection of Agd may be useful tn confirmation of the Ediimaness natuge of the thud.

2.2.3.8.2. Immunodiagnosis of cystic echinococcosis in human populations

Mass-screening programmes for human CE have been conducted using serological tests in 2 number of
endemic countues including Argentna, Chuna, Iswael, Keayu, Tosisia, Uruguay and others. To date, three
approaches exzst for mass-screenmg of | populatsons for CE (17, 19), as follows:

a) appbeation of a sensutive serological test (for example ELISA) to blood samples fom the target population
as @ pumary test and follow-up of all sexopositives by ultmsound screeming and, if possible, by X-ray
examination for CE of the lung

) appbeaton of ulttasound screemng to the population vsmg portable umts as a pramary test and use of
serology to canfiun image positives

) combination of approaches (a) and {J).

Ethical rules have to be followed m all mass-screening programmes (Chapter 2.5.).

In approach (), the test <hould be highly sensitive and specific, Before seropositive wdividuals ate examined
clinically, they should be tested by a secondary serological test. The relative low specificity of most of the
pomary test systems (see above) can lead to a sather high number of falze- pomn'e reactors. For example, in 2
recent study in Libya, the population of a village was screened for CE using portable ultzasonnd equipment
and IgG-ELISA for serum antibody detection (103). Abdommal CE was detected in 4.3% of 483 mdividuals,
but 13,2% were seropositive. Part of the setopositives could have been attubuted to extra-abdominal CE or
to aboetive Edinoosans infections, but a telatively high proportion had to be clascified as false-positive, In 2
hypothetical mass-screening progiamme carted out under the same conditions with 40,000 individuals,
5,280 seropostives have to be expected and would need serological and/or clinical follow-up,

Uang the IgG-ELISA o1 a amular test, the probability to obtun a cortect postive tesult 1¢ selatvely low
(positive predictive valuie). This s illustzated by a hypothetical example published by Craig (17) in which an
immunodiagnostic test with 70% senativity and 90% specificity was appbed to u population with a CE

prevalence of 2% (Table 2.10.), In this case, the positive predictive value is only 12 5’ whereas the negative
predictive values is hugh.

Therefore, approach (¥ mught be moce appropnate with application of serology as secondary test for
confirmation of postive images.

Table 2.10.
Hypothetical data for predictive value ealeulation with a 2% cystic echinococcosis prevalence and an
immumodiagnostic test with 70% sensitivity and 90% specificty (17)

Result of serological test CE present  CE absent Total number of cases
Positive 14 98 112

Negative 6 882 888

Totl 20 980 1,000

Positive predictive value: 12.5% Caleulation: 14/(14 + 98) = 14/112 = 0.125 x 100 = 12.5%*

Negatve predictive value: 99.3% Calculation: 882/888 = 0,993 x 100 = 99.3%~

*  fou detaids for calculating predictive valucs, see Annex 2.1,
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A combmation of approaches (a) and (£) has been suggested, 10 winch venous blood samples (3 ml-5 ml) be
taken from ultasound positive cases or cases wath images sugpestive for CE and finger (o ear) puck blood
samples be collected cnto filter paper from every mdn'ulml examuned. Filter papes blood samples ace reliable
for CE antibody testing if stored at ~20°C, The sensi ity of ults d s g of the liver for space
occupying lesions (with minimum tesolution around 1 cm-2 cm) is high !_app:ommamly 70%), but lower
(approxmmately 30%) if only CE charcteriste lessond ure meluded. A smuall number of strongly seropoative,
but ultrasound negative (and X-my negative) will be wdentified. These individuals should be followed-up at 12-
24 mounths intervals by climcal exanunation, preferably including CT exanunation.

Tt should be noted that the general level of antibody seroreactivaty ('IgG), and therefore, test sensitivity, is
likely to be lower in CE cases identified by US from an endemic community, This is because most cases will
be asymptomatic and with greater pmbabxhty of presentation esther with euh' pathology, i.e, small, unidocular,
vesicular cysts, or with calcified cysts, that are known to be less seroreactive (19).

2.24. Treatment

The following chapter refers mamly to specal pudelnes publshed by the WHO Working Group on
Echinococcoris (129).

Generl considerations

Cunrently, surpery 1o sull the teatment that Ias the potential to remove E. grammlosu eysts and lead to
compiete cuze (129). Tt can be performed successfully in up to 90% of patients if a cyst does not have a nsky
localisation o if the disease is not too far advanced. However, surgery may be zmyracuul n panents with
muitiple cysts localised in several omgans and if swgical facilities are madequstc The ntroduction of
chemotherapy and of the PAIR technique (puncrure — aspuation — mjection — tespuaton) offers an
alterpative treatment, especially in inoperable patients and for cases with 1 high swgical sck (129). Cysts with
homogeneously calafied cyst walls need probabiy no surgesy, but only a ‘wait and observe’ approach (86, 89),
The choice of an optimal treatment shonld be carefully assessed in each case.

Treatment opuons for CE are as follows (353, 86, 89, 129):

¢ swpery

e PAIR

®  chemotherapy

® ‘wut and observe' approach.
2.24.1. Surgery

Indicarions

Surgery 15 mdicated for large Liver cysts with multiple daughter cysts; single biver cysts, situated supedicially
that may rupture spontancously o1 as a result of trauma; cysts that are infected; cysts communicating with
biliary tree and/or exesung pressure on adjacent vital organs; cysts in the lung, brain and kdney, bones and

othes argans,
Contramdications

Susgery of CE 14 contamdicated as defined for sucgacal proceduses in genzul. Le pnuzents refusing suwrgery,
patents at the ex of age, pregnant w . » with cone ot severe d (ie. cardiac, renal
ot bepatic diseases, diabetes and hypertension). In addtion, swigery is contraindicated in patients with
mmitiple cysts or cysts dafficult to access, dead cysts either pagly or tonally calcified, and in patients with very
small cysts,
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Choice of surgical technique

Surgical procedutes melnde several mam options that are summansed m Table 2.11. and desczibed i moze
detad by Moras and Rachards (74).

Table 2.11.

Surgical techniques for cystic echinococcosis (CE) of the liver and lung (74, 129)

Surgical techniques for CE of the liver Surgical techniques for CE of the lung
Partial hepatectomy Lobectomy

Pericystectomy Extsusion of cysts (Barett's techuique)
Open cystectomy with or without omentoplasty Pencystectomy

Palliative surgery (tube dminage of infected cysts)

Usnally, the mote 1adical the intervention, the higher the muaoperative tsk but the lower Lkelhood of
telapres, and viee versa. With the inclusion of chemotherapy before suwigery the agmessive suigieal procedures
are lest commonly performed (see below).

Use of protoscolicides

The use of protoscolicidal substances for intracperatve killing of protoscoleces 15 questionable, as there 15 no
ideal agent that is both effective and safe (129). The lethal action observed w pifro may be hampered /i piw by
nstability of the substance used (e.g. hiydrogen pe(oxsdz), or by an unpredictable dilution by hydatid thud, and
dificulties in penetrating daughter cysts. P scation between the hydatd cyst and the biliasy
tree substantially increases the safﬂ} lequemems for using protoscolicides, which can cause chemical
cholangitis leading to frequently fatal subsequent sclerosing cholangitis, Thetefore, formalin should never be
nsed

The following protoscolicides, which appeas to be effective, have a relatively Jow nsk of tomcity: 7(P0-95%
ethanol (both protoscoleces and gernunal laves of the eyst aze damaged), 15%-20% hypertonic saline solution,
and 0.5% cetnmde solution. For opumal etficacy, the substances have to be left in the cyst cavity for at least
15 nun (129). Moze experimental stucies and clinical observations are wgently needed in evaluating the
efficacy and safety of protoscoliades,

Peri-interventional chemotherapy

Preoperative treatment with benzimidazoles has been teported to soften the cysts and to reduce mtracystic
pressuce, enabling the susgeon o remove the endocyst more easily. However, neither the required dumtion of
such treatment, nor its efficacy has been adequately determined. These are hints from seveml studies that
postopsmative treatment of patients can reduce the sate of reauzences (2}, In rodents, the number of
E. gramwlosns cysts developing fiom intraperitoneally inoculated protoscoleces could be teduced by 80%-90%
if albendazole treatment (10 mg/kg body weight [bw] per day) for 2 duration of | week was nitiated
immediately after moculation; when treatment was delayed for 15 days, it was meffective (75), Based on these
hints, it i recommended fo: cases m which spillage of protoscoleces may have ocenrred duing swgery to
initiate postopemtive chemotherapy with albendazole (ABZ) or mebendazole (MBZ) (for dosages, we below)
immediately after operation for at least | month (ABZ) ot 3 months (MBZ).

Benefits

Radical surgery has the potential to cure completely the patient. but mvolves some penopesative nsks.
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Risks

The nsks mcude those assocuted with any swgical mtesventon (anaesthess, stess, infections chuding
those tansmitted by blood transfusion eg viral hepatitis, HIV). Despite progress in surgacal techuiques,
secondazy echinococcosis owing to spillage of viable pazasite matenal dusing the mtervention may ocenr. The
prevalence of Jong-tesm recurence 15 in the mnge of 2% o 25% (3). In a Chinese series (1950-1990), with
15,289 susgical cases, 92% of the patients had one operaton, 7% two, (.8% three and 0.2% four to eight
opegations (70). Recumence can be due to incomplete cyst temoval o1 to previously undetected cysts,
Anaphylactic eactions represent a further nsk on uare occasions. Postoperative fatality 15 about 2% o1 less,
but may be higher i the second ot fiuther operations or if medical facthties are inadequate,

2.2.4.2. Puncture, aspiration, injection, reaspiration (PAIR)
General considerations and technique

Ultrasound-gpusded cyst punctute for treatment of CE was mntioduced in the mid-1980= (9, 35, 39) and
includes the following steps:

®  percutunens puncture of cvsts under ultrasonie pudance

® uspuation of 2 substantal amount of eyt flud

® injection of protoscolicidal substance (preferably 95% ethanol)
® easpiration of the flusd cyst content after 15 min to 20 min.

Favouiable resnlts have been reported from PAIR interventions in several hundred patients with the follow-
up penods of up to 5 vears (35, 87, 129). However, the efficacy and potential risks have not vet been fully
evaluated and requuise further properly controlled lang-tesm studies, The PAIR should be accompanied by a
chemothezapeutic covenge to minimsse nisks of secondary echinococcosis (see below).

This nunimal-invasive lechmque should be reserved for ute by ckilled and well expenenced physiciuns und
with a swgical and mtensive care back- -up team well pxepaxtd to deal immediately with complication:,
Ultrasound-guided transhepatic punctuze is the escential technique. The WHO scheme for US-classification
of E. granwierns cvsts (Table 2.5) can be used as a rough guideline for judgng their suitability for PAIR
procedure. It is essenual that aspirates of liver cysts age analysed immediately for taces of bilirubin and
protowoleces or hooks. PAIR should oaly be performed under chemotherpeutic coverage, except m eady
pregnant patients (33).

Indications

PAIR i< indicated for moperable patients with CE (see conttundications for swgesy) and those who refucwe
suigery. It has been wsed in treatment of cysts in the liver, the abdominal cavity, spleen, kidney and bones, but
it should not be used for lung cysts (129). Vasious types of Iiver cysts CL, CE 1, CE 2 and CE 3 may be
selected for PAIR (Table 2.5.); especially anechoic lesions >5 cm in dismeter; cysts with a regulas double
lasuated laver; eysts of =35 em dumeter with multiple septal divisions; multiple cysts (>3 em i dinmetes) m
different liver wegments. PAIR can also be used in cases of a relapse after swrpery or m faikue to respond to
chemotherapy

Expetience nung PAIR in pregnant women and children aged <3 years is still kmited. The application of
PAIR might be mdicated m pnegmmt women with symptomatic CE, but the potential ssk associated with
pet-mterventional chemothempy (see below) has to be casefully assessed unce the benzimidazoles ase
contraindicated dutng pxeguncy especially duning the fust 3 months,

Contramdications

PAIR is contrmmndicated for inaccesable or superficially located eysts n the hver (for the latter, there 1 a nsk
of spdlage of cyst content into the abdominal cavity); for cysts wath multiple septal divisions (honeycomb-like
cysts); for cysts wath hyperechogenic solid pattetns or caleified cysts; cysts commurucating with bile ducts, and
cysts in the hirg, In order 1o avoid the induction of chemical cholangitis, aspuates from Liver eysts should be
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analysed for traces of biliubin prror to myection of protoscolicsdes. Contamunation of cyst content with
bilmubi mdieates that there 15 a4 commumeation with billary ducts.

Pen-interventional chemotherapy
Peri-mterventonal treatment with benzimidazoles is lughly tecommended for four days before PAIR and at

least for 1 month (albendazole) or 3 hs (mebendazole) thereafter (61, 129). The dwation of
chemothempy should be adapeed according to the cyst size and US appearance (35).

Benefits

PAIR is minimally invasive and less nsky than smgery. It confitms the diagnosis and removes large sumbers
of protoscaleces and antigens with the aspiated cyst flud, The costs of PAIR with conconumnt
chemotherapy is less than that of susgery. Fewer daye of hospitaleation are needed (35). For example, i 2
senies of 33 PAIR treated patients in Asgenting the mean hospetalisation time was 1.8 days (range: 0-13 days)
7).

Risks

Risks include those associated with any puncture (haemorshage, mechanical damage of other tissues and
infections); anaphylactic shock or allergic reaction caused by leakage of cyst fluid and secondagy
echinococcosis due to spillage. Transhepatic puncture is swongly advised, since puncture of superficully
located cvsts mvolves a higher sk of spillnge Od:a potential risks or fahures ate chemical sclerosing
chohnp!a, sudden mtracystic decomy leading to biliary fistulas, and persstence of satellite daughter
cysts,

2.24.3. Chemotherapy
General considerations

Over 2,000 well documented cases of CE have been treated with benzimidazoles, to date (2, 3, 22, 25, 41, 53,
110, 111, 112, 113, 119, 126, 129). When evaluated up to 12 months after mitiation of chemothesapy, 10%% to
3% of patients show cyst disappeatance (cue}, 50%-70% show degeneration of cysts and/or significant size
reductons (umprovement) (Fig. 2.10.), but 20%- 0% exhibut no morphological changes i cyses (ve., failuze),
Chemotherapy is apparently mose effective among voung 1athes than oldes patients, Small cysts that have thin
walls without infection or communication, as well as secondary cysts (even when multiple) ase most
suscepible to chemothenpy. Chemotherapy may, however, be less effective for thin-walled daughter cyses
within a mother cyst. Some of the treated patients exhibit relapses, but these are vsually sensitive to
retreatment in a lugh propoction of cses (up 1o %0%). The rate of redapees after chemotherapy is telatvely
high (14%-23%) (33, 111),

Indications

Chemotherapy is indicated for inoperable patients with prmary bver echinococcosis and for patients with
muitiple cysts in two or more organs, Cysts Jocalised in bones aw less susceptible to chemotherapy. Since
mdial suigery 1s often impossble {e.g. cyst localisation in spine or pelvis), long-term chemothepy may be

ded. Another & indication for chemothesapy 12 the prevention of secondary echmococcosss. The
pre-surgical use of benzimidazoles (ABZ or MBZ) may reduce the xisk of recurrence of CE and/or facilitate
the operation by reduction of muacystic pressure, but this is not well documented. Peri-interventional
chemothempy is also recommended for PAIR (Chapter 2.24.2)).

Contraindications

Chemotherpy is contmindicated for kage cysts with a risk of rupture (notably superficially situated, infected
cysts} or for mnactive or calafied cysts. Patients with severe chronic hepatic diseases and with bone magrow
depression should not be treated. Eatly peegnancy is a contrundieation. Chemotherapy dusng lates stages of
pregnancy mught better be postponed until after delivery.
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Choice of drugs (see also alveolas echimococcosss and Annex 2.2)

Two benzimdazoles have been extensively evaluated using ammal models and used on over 2,000 patients:
e Albendazole (ABZ) (Eskazole®, Zentel®; 400 mg tablets and 4% suspension, SmuthKline Beecham,
England)

®  Mebendazole (MBZ) (Vermox¥®; 300 mg tablets, Janssen Pharmaceutica, Belgium

These drugs show definite efficacy agamnst CE, and are generally well tolegated. Studies with diffesent groups
of CE patients, summanised by Horton (33}, have shown that 48% of 663 cysts disappeared, and further 24%
improved after chemothempy with ABZ, compased to 28% of 516 cysts disappeared and 30% improved aftes
treatment with NBZ. MBZ s apparently mere effective against cvsts in the hungs thun m the hver, whereas
such 2 difference was not observed for ABZ. Exact compamtive efficacy of the diug 15 difficult to assess, as

treatment protocols were variable 1 the different groups of patients.

Fig. 2.10.a

Computed tomography scan of the pelvis of a patient with

disseminated Echinococcus granulosus cysis: before rreaunent

Photograph: cowtesy of Professor W. von Sinner, King Fassal Speaalist Hospital and Research Centie,

Rivadh
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Fig.2.10.b

Computed tomography scan of the pelvis of a patient with

disseminated Echinococcus gramulosus cysts: afier 3 months of albendazole treatment
Photograph: courtesy of Professor W. von Sinner, King Fanal Specialist Hospital and Research Centie,
Riyadh

For treatment of CE the followang oral dosages are recommended:

® Albendazole: 10 mg/keg-15 mg/kg bw pes dav i rwo divided doses postprandally. In practice, adults recesve
800 mg/day in two single doses of 400 mg each (53} The diison of the dady dose is supported by
phasmacokinetic data (381

Cyelic treatment with intervals of 14 days was originally recommended by the manufacturer, and 3- to mose than
6-moanthly cotsses have been regarded as necessary for treating patients with single or multiple cysts (33, 126),
However, recent data huve shown equal or improved efficacy of contiumous treatment for 3 to 6 monthe or longer
without an increase of adverse effects (36, 65). In a secent compagtive study, this type of treatment was more
effective than chemotherapy with mebendazole (36). Therefore, cyeheal albendazole treatment seems to be no
longer advisable,

® Aebendazole: the usual oral dosage of mebendazole 1= 40 mg/kg-30 mp/kg bw per day m three divided doses
foz at least 3-6 monthe,

In ammal expenments, it lias been shown thar efficacy of mebendazole against Eobivevacws metacestodes was
positively conrelated with diug concentration i the serum and dwation of (31). In patients,
seum dmg levels of MBZ and ABZ may vary wadely in individwal patents, and correlatan with oral doses and
drug efficacy 15 mconsistent. Drug doung i conpuncoon with a fatty meal improves mtestnal absorption of
benzinudazoles (3, 53).

The use of prazquantel (PZQ) (Biltricide®, Bayesr, Germany), a hetzrom:hc pruzinosoquinoline deavative, has
bemptopoudnadmeof'!Ong/kgbwmn\u&mn standy with dazoles. The PZQ nuglu also
be nseful in cases of cyst content spillage duning swgesy. A recent 5 .md\'}mshowndmncombmedmﬂmmvmh
albendazole (10 mg/kg,/dn\) and prazicuantel (25 mg/kg/day) given dunng the month pror to sugery increased
the numbes of patients with ponvisble protoscoleces as compared to monothempy with albendazole (16).
However, further stihies are needed for evaluaung the efficacy of the combined treatment Accordig to the
manufactuzer, the plauna levels of albendazele metabolites (sulphoxide) aze inc d 4.3 times if praziquante] =
grven simulanecusly, and this may nciease the cate of side effects (133),

Benefits

Chemothemapy s 2 non-invasve treatment that can be nsed on patients of any age, although there is little
expenence with chideen vnder 6 years old, and is less limuted by the panent’s starws (except pregnancy) than
sugery-

Risks

The adverse effects of benzumidazoles mclude neutropaensa, protesiucn, mild hepatotoxaty (tansient mcrease of
anmnotzansfe ), gotiomtestinn] distmbances and manscent alopeca (Annex 22). The potential nsks of

benzmadazoles ndu:le embryotoxicity and teratogenicity which, however, have only been observed i some
hboxumynmmnkdnunglheuﬂystaguofpmgnncy For specal precautions see Annex 2.2

Medical requirements

Hosputalisation 15 nsually not necessary, but regular follow-up examunatons aze requured, Costs of anthelmintics
and repeated medical exanunations may be considesble
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Monitoring of patients

Medical and laberatory exanunat:ons for adverse reactions age pecessary initially evesy 2 weeks then monthly (129).
Leukocyte counts should be checked at 2-week inresvals duang the first 3 months becanse m e instances severe
and not always tevessible lenkopaenia has been observed in eady phases of chemothempy. Senun diug
concentratons (ABZ-sulfoxide or MBZ patrent compound) should be monitosed after 2 and 4 weeks of
chemotherapy, espectively, in oxder to wentify levels too high (possibly toxic) of too low (meffective). For MBZ,
it has been recommended to determine serum or plasma levels 4 h after the moming dose. Oml dinug doses can be
adapted to idevidual patients m order to achseve adequate serum levels {Annex 2.2.), but such atzempts age not
always effective. Unfortunately, only few hboratories have the capability to ABZ. sulfoxide or MBZ
seum drug levels (see also section on AE), Follow-up examinations, inchuding imaging it needed, should be
cared out at intervals of about 3 to 6 months for | to 3 vears after termunation of chemotherapy because of the
refatively high rate of relapses.

2.3.  Alveolar echinococcosis

For detalled ifommation, the reader 1s referted to several recent monographs of reviews (2, 3, 21, 32, 45, 114,
115, 123, 129),

23.1. Causative agent and course of infection
Causative agent

Alveotar echmococcosis 15 an nfection cansed by the metacestode stuge of E wmltilocwloris, which is
characterised by a tumonr-bike, infiltrative and destiuctive growth with the potential to induce setious disease
with a high fatality mte.

Course of infection

After oral infection with eggs of E. mulfifocvlaris, metacestodes develop primanly almost exclusively in the
liver. Thus can be concluded from findings tmn patents with single organ wivolvement (Table 2.12). Pamsitic
lesons m the liver can vary from small foes of a few millimetres in wze to luge areas of mfiltration (15 em-
20 cm in ciametes), Pumuv extmahepatic localisations of the E. madtilevvlaris metacestodes are am-meh rare.
From the liver, the metacestode tends to spread 1o both the adjacent and di [ by 1 o
metastasis formation (Table 2.12). Metastasis formation is due to spreading of genmnal cells via Irmph o1
blood vessels (32, 69)

Cases of AE ate chatacteniced by an hutial asympteemate wncubation penod of 5 to 15 yeass duation and a
subsequent chronic conrse. The fatality rate iy untreated or madequately teated persons is high In a senes of
66 individuals with AE fom Gennam (pesod 1960-1972), 70% died withan 5 years and 94% within 10 years
after diagnosis of the disease (2, 3). Atcordmg to data from Alsska, in 21 untieated persons, the average
survival time after diagnosis was 3.3 vears, and all patients died within 14 years (131). However, dat obtamned
from more recent seties (diagnosis after 1983), show an improvement of the survival mte which may depend
on ealy dingnous and othes factars.

Unul recently, it was believed that the metacestode of E. multdocrlarns nsually retame an unhimted proliferative
capacity until the death of the patient. Howeves, under the influence of the host's defence mechanisms, the
metacestode can degenerate, calaty, and finally die. Therefore, spontancous cure of AE s possible, but the
frequency of such an event is unknown (92).

Table 2.12.
Organ sites of Echinococcus multitocularis metacestodes in patients (3, 99)
Single organ involvement® Single and multiple organ involvement
N=19 N=152
Organ Percentage of cases Organ Percentage of cases
a8 UHO/ OIE Mannal oo et it i B and i
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Liver only 99.0 Liver only 88.7
Skin or muscle only 05 Liver and lungs 85
Bones only 0.5 Liver and spleen 14
Liver and beain 07
Liver, lungs, brain 0.7

*  single ocgan involvement is indicative for metacestode development aftes pamary infection
2.3.2. Clinical presentation
Age and sex of patients

The age at the time of diagnosis of AE is sgmficantly higher than for CE. In Eusope, the peak age group is
50-70 years, range 10-89 years; in Japan, 40-60 years and 7-81 years respectively. The sex distobution of AE is
about equal.

Organ sites of metacestodes

The pamasy site of metacestode development is almost exchusively wn the lives (Table 212). The nght lobe is
predonunantly mfected, but the bver lulus together with one or two lobes may also be mnvolved. Enmhepanc
pamadly lorations ase rare. Dudng the mnfection, secondary echinococcoss (= metastasis formation) may ocom in
vauety of adyacent or distant cagans (Table 2.12)

Symptoms

Symptoms of AE are pamanly cholestatic jaundsce (abour a thard of the cases) and/or epigastc pan (about a
third of the cases). In the semusung third of patients, AE is detected inadentally duning medscal examiation for
symptons such as fatigue, weight loss, hepatomegaly, oz absosmal routine abosatory findings (3, 123).

Classification and staging of alveolar echinococcosis cases

The European Network for Concerted Surverdlance of Alveolar Echinococcous has recently proposed a
classification system for human cases of AE which should:

a) aid the chnican m planning of treatment

& give some indications for prognosis

¢) assist in evaluating the results of treatment

) facilitate the exchange of mformation between tweatment centses
v) contubute to contnued mvestigaton of AE.

The system, denonunated as PNM, can be used for descubing the anatonucal extent of AE and 15 based on
the assessment and ranking of three components at the time of duagrosss (Table 2.13.),

Thie PNM sy<tem i used for staging of AE cases as shown m Table 2.14.

23.3. Diagnosis

The diagnosis of AE is based on similar findings and catena as in CE (2, 3, 129),
Diagnosis of AE in individual patients:

®  case history, mcluding epidemiclogicul hints

e chnscal findings

®  morphotogical lesions detected by imaging techmiques

* immunodmgnostic tests,
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23.3.1. Imaging
Generl aspects

Thus subject has been discussed in vanous publications (2, 3, 38, 60, 71, 78, 79, 114, 115). In the majonty of
patents with AE, the hiver 1s mvolved as the pumary focus of memcestode development. Lecions eansed by
the pamste in the liver can be best visualised by the US and CT cedmiquﬂ Some cases may benefit from the
use of other imaging techniques, such a5 magnetic sesonance mmaging (MRI), angwpaphv (AG)
cholangography  (CAG), endoscopic retiogtade cholangiogmaphy (ERC), pesc onus f
cholangsography (PTC) or MRI-cholangiography (MRIC).

v

Table 2.13.
PNM system for classification of human alveolar echinococcosis

Classification of findings

P: Hepatic localisation of the parasite

PX:  Pumary lesion cannot be assessed

PO: No detectable lesion i the lives

Pi:  Perpheral lesions without proximal vascolar and /or biliar involvement

P2 Centul lesions with proximal vasculas and/or babiag involvement of one lobe™

P3 Cenual lesions wath falar vasculas and bdiar mvolvement of both Iobes and/or with mvolvement of

two hepatic veins
Pk Any lves lesion with extension along the vessels® and the biliary tree
N: Extrahepatic invol of neighbouring organs

Diaphragm, hung, pleusa, pesicardmm, heart, gastac and duodenal wall, adsenal glands, pesitanenm,
tetroperitonenm, panetal wall (muscles, skin, bone), pancreas, regronal lymph nodes, liver ligaments, kidney

NX: Nor evaluable

NO:  No regional mvolvement (see above)

NI:  Regional mvolvement of contiguious organs or tissues

M: Absence or presence of distant metastases

Luag, distant lymph nodes, spleen, CNS, orbital, bone, skin, muscle, distant pegtoneum and retroperitonenm)]
MX: Not completely evaluated

MO:  No metastasis™

Ml:  Metastasis

a) for clasaficaton, the plane projecting between the bed of the gallbladder and the nfenor vena cava
divides the liver in two lobes

b) vessels means inferior vena cava, portal vein and artenes

¢) chest Xoray and cerebial CT negative

Sowe: Evopean Network for Concerted Smvallance of Alveolar Echunococeosis: PNM system for the clamssification of
Imiman eases of alveolar echinococcoss
Data kindly provided by Professor P. Kem, Ulm
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Hepatic lesions
Ultrasonography and computed tomography

In AE, the liver is usually enlasged, In the US and CT, lesions are chasactenssed by bieterogenous hypodense
musses, often associated with necrotsc cavities, The lesion contouss are wregular and there i lack of a well-
defined wall (Fig. 2.11)). Calcifications are often found and exhibit a typical pattern in regard to shape and
distiibution: clustess of mictocalcifications or igegular plaque-bke calcified foci ase located in the centmal o
penipheral pasts of the lesions.

These may be discrepancies between US and CT patterns, since the rwo methods yield identical results i only
42% of the cases (78). Hyperechoic haemangioma-like nodules conld represent eady foune of AE lesions,
Quite frequently an extension of the lesions bevond the biver is found toward diaphragm, lungs, pericardinm,

1etzoper Lieg denal Lgument and pancreas.
Table 2.14.

Staging of alveolar echinococcosis cases based on PNM classification
Stage of alveolar echinococcosis PNM classification

Stage 1 Pt N© MO

Stage 11 p2 NO MO

Stage Illa 3 NO MO

Stage 1Ib PI-3 NI Mo

P NO MO
Stage TV P4 N1 MO

AnyP AayN Ml

Sawrw: Ewopean Network for Concernted Suvallaice of Alveolsr Echunococeois:
PNM system for the classification of human cases of alveolar eclunococcoss

Magnetic resonance imaging

Compression or obstction of nfetior vena cava, the hepatic vemns or the portsl branches (with
splenomegaly) may be observed. Pathological changes of the mtrahepatic and extiahepatic venous system and
of adjacent organs are best visuabied by MR unaging. However, calafied lesions aze not easily detected,
Pathognomorsc uspects age represented by multicysue honeveombs-like images. s recent yveass, angiography
has been mauch less frequently performed, because non-invasive methods, such as CT and MR maging have
become available,
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Fig. 2.11.

Computed tomography of liver with lesion caused by Echinococcus multitocularis
Photogiaph: courtesy of Professor R. Ammann, Univessity Hospital, University of Zunch

Cholangiography and endoscopic retrograde or percutancous cholangiography

Dilated intsahepatic bife ducts are typical findings in cases wath involvement of the liver hilus, Displacement
of mtrahepatic bile ducts, obstructions and othes changes can be observed by CAG, ERC or PTC. The non-
mvasve MRIC will probably become the method of chaice in dugnostic chalangiography. An analyss of
I8 cholangiograms performed in patients with advanced AE revealed occhusion and/or obstiuction of bile
ducts m 61%, stretching m 44% and mural ntegulasities in 18%. In 9 of the 18 patients only mtrahepatic bile
ducts were wvolved (78, 118)

2.3.3.2. Diagnostic puncture

Ultrasound-gusded fine-needle puncoure of liver lesions has recently been used for diagnosing AE, uang the
biopsy sample for RNA detection by PCR (39). However, the sensitivity of thie technique may not be lugh,
ance the chances of obtunng sufficient amounts of mategial age low. Moze myportantly punctire may include
the nzk of dissemmating metacestode cells with subrequent formation of metastases as demonstrated m
expenmental animals (J. Eckert o &/, nnpublished findings)

2.3.3.3. Laboratory findings
Haematology and blood chemistry

The routine laboratory tests do not yield specific findings. The blood sedmmentation mate is elevated in most of
the cases. The mumbers of lencocyres and platelets may be depressed m patents with splenomegaly
Lymphopaena 15 frequent mn advunced cases, and eosinoplulia 15 usually absent. Cholestasis with or without
jndice 15 observed in patents with mtmbepatc bile duct compression or obstruction. Cholangitis and /ox
lives abscesses, which usually result from bile duct obstruction, are associated with typical alterations of the
labomtory parameters. Hypesgammaglobualinaemia is present in most of the patients and setlects the specific
and polyclomal anvbody sesponse. In about one-half of the patents, the presence of speafic ant-
E. multilocsdaris — IgE can be demonstiated

2.3.3.4. Immunodiagnosis
Immunodupgness of AE i based on sl puneiples as those for CE (Table 2.15) (Chaptes 2.2.38.).
However, seralogical tests for antibody detection ate genemally mose reliable in the specific diagnosis of AE

than of CE {Anpex 2.1.)
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Approaches for immunodiagnosis of alveolar echinococcosis in humans

First step: Primary antibody rest

Usually, for pramary testing assays are preferzed which extubit high sensitivity, but may be less specific,
whereas in secandasy testing assays are employed which have hagh speaficity but may be less sensitive

Subsequent steps
I 4 $
Seroncgatve samples Seronegative samples Seropositive samples
People withour imaging People with imaging structures People with or without imaging
structures or other signs suggestve for AE structures suggestive for AE
suggestive for AE
No further serological follow.  Asymptomatic cases Asymp tic and symp t
w Extended and /or advanced imaging =~ €*8¢8
In persons with suspected and repeated serological exanunations  Secondary anubody test: for
mfectson tsk: Repeated Fine needle lsopsy for PCR o1 ascessment of prmary test and
sexological ¢ as after - by gy may be cansideted exclusion of cross-reactions
3 and 6 months, and US i H0Te cases {Table 2.16.)
imaging if indicated I€ lesians are fully calcified, serological Em2Plus-ELISA
and imaging follow-up after 6 months  Em alkakine phosphatase-antgen-
to confim parasite abortion ELISA
Sympromatic cases Immuneblot for specaiic bands
Consideration of susgical mtesvention o similas test (Table 2.16)
and/ot chemotherapy without firther  Serological differential disgnosis
serologscal examinations for CE (see text)

2.3.3.4.1, Immunodiagnosis in individual patients
Primary tests for antibody detection

ELISAs with crude E wadtilocsdans antigens achieve high levels of sensitivity, which may exceed that of tests
with punfied or recombinant antigens, but specificsty 15 mostly lower (Table 2.16). Due to cross-reactvity,
antibodies apmnst E wwltifocularis antigens can also be detected with assavs using E. grammloss antigens, such as
ELISA or THAT (hydatid fluid antigen) o1 IFAT (protoscolex antigen) (7, 64) (Table 2.16.).

Probably the best overall chouce for detecting serum antbodies (1gG) in AE cases 15 the use of an ELISA
based on pusified antigens of E. multlaavans, such as Em2-antigen (48), the Emi8.antigen (37}, the Em-
alkaline phosphatase-antigen (98, the C-antgen (100) or the tecombinant antigens I1/3-10 (48) and Eml0
(52). Tests using these anngens exlubit diagnostic senstivities approxamuating 50%-100% (Table 2.16.).

The following approach can be nsed for immunodiagnosis of human AE
Pamasy antibody test: two types of tests age commonly used: type A tests wisch are highly sensitive and

specific assays usmg punfied E. waltifoonians antigens (Table 2.14.); or type B rests which are assays with
crude E. gramulors ot E. multidacdans antgens, In practice, Type A tests should be pretered as pamary tests.

The specficity of the tests i healthy persons is generally very high (data not shown), and also in cases of
pamaztoses other than CE the specificities aze high, However, in some of these assays cross-reactivity occurs
in cases of CE {Table 216.). The ELISA using pusified E. mulrilovularis phosphatase as antigen has appacently
outstanding charactenstics with a very hagh sensitivity combined with high speaficity, aleo m cases of CE
(Table 2.16.). So far, oaly one of the assays, which are lughly specific for AE, has been made commercially
avadable. This test is based on a mixture of the Em2 and the 11/3-10 antipens (Em2Phuc ELISA™, Bocdiex
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Attinrry Products, Crsaier, Switzerland). The use of thus assay allows to discrmmate between AE and CE
with a reliability of approximately 93% (48).

Secondary tests for antibody detection

Like m immunodiagnosss of CE, secondasy tests may be used for assessment of the sesults of prmary tests,
especally when E, gnawnosis antigens or crude E. walblocularis antigens have been used for primary antibody
screening, Secondary tests may also be needed for excloding cross-reactivity in positive seca, Several test
systems have been used in this indication, such as Westemn blot analysis (36, 57, 77, 127), 3n enzyme imnnune
test with E maltilacwlans protoscolex-unugen (6), and the IgG4 determination m ELISA (29, 49, 124, 128)
(Table 2.16.). A Western blot test has secently been made avadable commercially (Echinococeus WB 1gG,
LDBIO Diagnostics, Lyons, France) which enables disczimination between AE and CE with a reliabdity of
approximately 76% (90).

Antibody resp and post nt follow-up

Fou assessing the efficacy of suical and chemotherapeutical treatment, and of metacestode viability,
sesological tests age of hmuted value. However, it has been shown that in part of the treated patents,
pattienlacly those with a cured o1 regressive foun of AE, antibody levels detected by the Em2-ELISA,
Em2Plus-ELISA, Western blotting, Ig-1sotype-ELISA or alkaline phosphatase-antigen-ELISA (29, 47, 66, 98)
tend to decline by the tme, but only after long periods of one to several vears after the therapeutic
mtervention.

Cellular immune tests show that the i witn lymphoproliterative tesponse to E. mwitilaovlaric antigen
sumulation 15 high in cured patients who had radical sigery o1 in patients with dead metacestodes, and 15
sgruficantly lower m patents that has partal surgical resection or no resection (43, 76), Such assays can be
used m scientific studies,

Detection of parasite antigens or DNA in biopsy specimen
Metacestode tissue samples obtamed by surgery or fine needle biopsy of organ lesions can be speces-

specifically sdentified by the use of PCR (26, 44) or duwrect immunofluozrescence or mumunohistochemustsy
(26).

Table 2.16.
Sensitivities and specificities of assays for antibody detection in human alveolar echi is (AE)
(examples)
Percentage  Percentage specificity Percentage
. sensitiviry in in cases of cystic specificity in cases
fatigen Amzy cases of AE echinococcosis of other parasitoses Ref
{cases tested) (cases tested) (cases tested)
E. granuwiosns
Hydand thud ELISA 97 (1409 - 51 (1440 48
Hydatid fluid 1G4 52 (54) 62 (56) 100 (80y» 49
ELISA
E. wwittlocwlanis
)
CH-10:emde  ELISA 96 (140) 39 (124, 97 (144w 48
Em2 patially  ELISA 89 (140) 94 (124) 100 (144y0 48
punfed
Em 10 ELISA 86 (140) 93 (124) 98 (144)i0 48
recombipant™
93 (74) 89 (64 100 (3072 52
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EmZPlus: ELISA 97 (1409 74 (124) 98 (144w 48
mixture of Em?2

& Em I/3-10@

Em alkaline ELISA 100 (37) 100 (44) 100 (34)= 98
phosphatase

pusified

Em C: 30-35 WB 95 (60} 100 (10) 100 24)i% 100
kDa fracton of

crnde antigen

Em 18/16: ELISA 21(79) 67 (48) 100 (35)# 57
patially pusified

ELISA : enzyme-lnked immunosarbent assay

WB  : Westem blot

a) cases of fascioloss (20), schistosomosis (17), cysticercosis (20), taemsosis (17), intestinal and tissue
aematode infecuoas (7()

b) cases of infections with protozoa (24), trematodes (16), nematodes (32) and of cysticercoss (8)

¢) the recombinant antipens Em10 and I1/3-10 ate functionally sdentical

d) cases of amoebosus (2), fasciolosis (2), schistosomoss (4), patapomumosis (3), nemocysticercosis (17), und
filanosis (3)

e cases of hiver basis (3}, malana (3), schi i (11), tnchinellosis (8), toxocarosis (7)

£} cases of schistosomosis (1), pasagomimosis (2), diphyilobothuosss (19), toxocarosis (1), and filanosis (1)

g} cases of evsticerconis (28), spargranosts (2), pamponmmoss (3)

233421 diagnosis in h populations
Eacly diagnosis of patents with AE 16 considered to be a prerequste for efficient managemem and treatment
af the di (IDI)F quently, sesological screenings may be offered to populati ities at

nsk, Test operating charactenstics allow to perform reliable seroepidemiological studies, md thus, to detect
asympeomatic cases of AE as well as cases, in which the metacestode lesion has died out at an apparently easky
stage of the infection. Howevey, it is still diffienit to detect liver lesions below 10 mm in diameter either by US
ezanunation of by unmunodiagnosis, In a Japanese stmdy, 64% of Lver lesions detected by US were small,
nmnging from B mm to 50 mm in diameter (109). Cases with lesions below 10 mm in diameter were
sexronegative (K. Suzuki and N, Sato, pessonal communication, 1998). Mass screening programmes have used
specific immunodiagnostic assays for pomary screenng followed by ultrasound and other wmagng
examinations of suspected cases or US examination has been employed as pomary screemng altermatively
complemented by antibody detection. Addinonal detuls are descrbed in Chapter 6.2,

2.3.3.5. Pathological and histological examination

In macroscopic rections of the human bver, the metacestode of E. mwitlocnlars typically exhibits an alveola:
sttuctte composed of awrepular cysts with diameters between less than | mm and 30 mm
Fig. 212, Due to necroms of the Jesion, canities filled with hqud and necrotic matenal may be formed in the
central pacts of the parasite (32). Microscopically, the cysts consist of a relatively than PAS-positive lammnated
laver and a delicate germiml layer often with only a few nuclel; quite frequently the germunal laver is not
discennuble (Fig. 2.13.). Brood capsules and protoscoleces ase marely formed :n the hnman host (32). The cyses
are suntonnded by an inner rone of necrotic Gswue and outer layers of histiocytes and lymphoeytes. In lates
phases, tissue eactions of chitonic inflammation, often with giant cell foreign body 1eaction, fibrous tissue and
calafications ate seen around cysts. Often fibrous tisswe proliferstion is so mtense that cysts are embedded
a very dense and hard stroma, however, the metacestode as a whole is not demarcated at its outer limits by a
fibrous capsule like eysts of E. granmiorsw, except mn abortive lesions (32). These aze charactesised by a fibrous
wall, which may be pashally calcified, and a cavity filled with amorphous necrotic matedal, i some cases alo
with folded pagsite layers (32, 92).

w
-
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Fig. 2.12.

Macroscopic appearance of human liver with alveolar echinococcosis: multiple small and larger
cysts (maximum diameter of a single cyst: 3 cm)

Photoguaph: |. Eckest, coustesy of the Iistitute of Pasasitology, Zuach

Fig. 2.13.

Histwological section of Echinococcus multilocularis metacestode
in human liver: cysts without brood capsules and protoscoleces
Photogmaph: ]. Ecket, coustesy of the Institute of Pazasitology, Zunch

2.34. Treatment

Generl considerations

Tieatment of AE mnvolves a variety of options, including sugery and chemotherapy, and requies a speafic
clinucal expenence. Thetefore, patients should be tefesced to the recognised national/regional AE treatment
centres. As the pamsite lesion 15 comparable to 2 malignant tumonr, eady diagnosis of AE is of special
importance for successtul treatment. Population screening programms for AE in endemic areas of Japan and
Europe have clealy shown that ealy dugnous reduces morbidsty and mortality, as well as costs of the disease
(11, 109) (Chapter 6.2.).

The following panciples for the treatment of AE are now commeonly accepted (129):
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® the first choice treatment in all operable cases is madical stgical 1esection of the entice patasitic lesion fiom
the liver and other affected oggans

® i AE patients after 1adical surgery chemotherapy s indicated for a limited penod of ume

® long-term chemotherapy is mandatory after mcomplete resection of the lesions, in inoperable patents
(inchiding caces after intesventional procedures) and m AE patients after liver mansplantation (further detals
see below),

2.34.1. Surgery

Excruon of the paraatic lesion ks to be camied ont uung the procedures of madical mmous suigesy (114,
115, Radical or non-radhcal suigery and bver transplantation require concomitant chemotherapy (see below).

Indications

Resectability of the pasasitic lesion in the liver is a pretequsite for sadical suagery and must be assessed by
imaging teclisques before the openation.

Conreaindications

Inoperable lesions, extensive lesions, lesions not confmed to the liver and duphagm, but extending o other
argans must be manaped by alternative thempies aftes an mterdiseiplinary consultation.

Benefits

Radical surgery may ehmate the parasites and cwe the patient. An eatdy dmpnoss of AE can unprove
prospects for complete cure. Nonsadical sugery for teducing the pamsite mass and for increasing chances of
effective chemotherpy is debatable.

Risks

Lesions cannot always be cleardly defined by maging techniques; incomplete esection leaves invisible
remnants of parasitic tissue with a potent:al for segrowth wnd dissemination into other oxgans, even aftet
some years. Genezal risks may be assocaated with susgical intervention (anaesthesia, stress, ete ), mfections
finchading those transmitted by blood transfusion) or other factors.

Medical requirements

Hospitalisation in a cugical wad is datory. The swgical team should be expetienced in major liver
surgery and in treating AE.

2.3.4.2. Chemotherapy

Extenave smdses m ammals showed sugmficant pamsitostatic efficacy of benzimidazoles against the
metacestode stage of E. multilocnlaris and based on this, chemothempy of AE in human patients has been
peacticed smee 1973 (31). Cazefullly controlled clinical studies have tevealed that the 10-year survival rate m
inopesable or nonadically operated AE patients (including severe forms) on long-term chemothemapy
increased to 80%-83%, compared to 6%%-25% in untreated hustorical control patients (3, 4, 55, 131), In
addition to chemotherapy, easly disgnosis, improved surgery and medical care of patients may contribute to
the success of treatment (12, 123).

Indicarions
Theze aze sevezal mcicatsons for chemotherapy, as follows:

¢ chemotherapy is indicated for a lunited period of time after radical swgery. Since residual pacasite tissue
may remn undetected at radical susgery, post-operative chemotherapy for at least 2 years shounld be cazsied
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out and patsents should be monitored for a mummum of 10 yeass for possible recusrence

® long-tezm chemotherapy for several years is mandatory in inoperable AE patents, in cases following
incomplete surgical resection of the parasite lesions and after Lives transplantation

® presurgeal chemothesapy i not indicated m cases of AE, However, in rare cases for whom surgery was
contramndicated at the time of diagnosis of AE, surgery can be camied out after a prolonged consse of
chemothesmpy.

Contraindications

In view of the seventy of AE and the relative low toxicity of the drugs currently used (mebendazole or
albendazole), there ase only a few contrundications for chemotherpy. In some cases (pregnant women, etc.)
certain precautions snd lmitatons or modifications of dmg admusustiation ace necessary (Annex 2.2.),

Choice of drugs

Two benzimidazoles (mebendazole and albendazale) aze preferentally used for chemothespy of AE
(Annex 2.2

Mebendazole (MBZ) (Vetmox® 500 mg, [anssen, Belgium) is given as 300-mg tablets in daly doses of
40 mp/kg-30 me/kg bw i three divided doses postprandaally. After an imual contmuous teatment of 4
weeks, it 15 advisable to adjust the ol doses m order to obtan plasma drug levels of >250 nmol/l
(= 74 ng/ml). The latter level was experimentully determmned as effecuve m rodents (31). These data and
results from human toals suggest that mebendazole plasma concentrations in excess of 80 ng/ml-100 ng/ml
mantamed for long penods may be necessary to achieve high efficacy (132). In specil situations, the oral
dosage may be higher than the above recommended dose, but 4 daily dose over 6 g pet adult patient should
not be gven. The dumtion of treatment 13 at least 2 vears after radical surgery or continuonsly for many years
in wopesable cases, as well as for patents who have underpone incomplets tesection or lives transplantation,
For some patients, mebendazole has been administered for more than 17 years,

Albendazole (ABZ) (Eskazole®, Zentel®, SmithKline Beecham) i given as 400-mg tablet or as a 4%
suspension at daily doses of 10 mg/kg-15 mg/kg bw (in two divided doses). In practice, a daly dose of
B0 mg 15 given to adults, divided into two daoses of 400 mg (53). The divded dose 15 supported by
phatmacokmene data (38). According to the onginl tecommendanon of the manufactiser, epeated cyveles of
28 days treatment shonld be followed by a ‘wash out’ phase without chemotherapy of 14 day: However,
recent data from the People’s Republic of China (63) and Italy mdicate that a continuons ABZ treatment of
AE is at least equally or mose effective and well tolerated. Sporadically ABZ was given in higher doses of
20 mg/kg/day for up 10 4.3 years (65). The duration of necessary chemotherapy has not vet been determuned
but might well be life-long for most of the patients without complete 1esection of the AE lesions.

Praziquantel (PZQ) has been used for the treatment of lmman AE, but expegmental data obtained from
ammal models mdicate that s efficacy aganst the metacestode stage of E wadtilocnlar's 1« fax less pronounced
than that of the benzimidazoles mentioned above, even when PZQ is given in very high doses (2, 31).

Benefits of benzimidazole treatment

This is 2 non-mnvasive treatment with 2 relatively low toxicity. However, in most patients benzimidazoles are
only parasitostatic.

Risks
The mam nsks aze nentropaenza, alopecia and hver dysfunction. Because of the porentl embryotoxiary and

tezatogenicity (only observed in some Iaboratory anumals), it should not be used m women of child-bearing
age, unless contraceptive measures are taken, and duding pregnancy especially the ealy stages (Annex 2.2).
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Medical requirements

Hospitalisation 15 not needed, but regular medical and laboratory checks for adverse reactions and efficacy aze
necessary, The costs of anthelmintics and repeated medical examinations ace high.

Monitoring of patients

In the putal phase, monitoung of AE patents i sumilar to that m CE patents (Chapter 2243
Subsequently, haemogram and serum transaminases should be checked at intervals of 3 months. At mtervals
af 6 to 12 months, the patients should be ined in a clinical reference centre, whete US and special
imaging (for example CT) can be performed to monitor pasasitic lesions and their response to chemotherapy.
A long-term follow-up of mote than 10 years is recommended.

23.4.3. Interventional procedures

With AE patients for whom susgery i contuundicated, a number of local comphcations may oceur for which
interventional procedures huve to be considered (118, 129). Dilations and stent implantation in vessels and /or
bile ducts, and endoscopic scletosing of ocesophageal vances are the main mterventional procedures
performed in AE, Drainage of necsotic liver lesions may be indicated if bactenal infection has occurred. In
conpunction with chemotherspy, these procedures can be beneficial for panents.

Indications

Interveational procedures are indicated, when surgery is contrandicated because of disturbances of essential
organ functons, ie. hypeshirubmemia due to cholestasis, vena cava or portal vem thiemboss, colliquative
liver necroms with rick of rupture nto the abdomen, and/or severe bactenal infection or bleeding of
oewophageal vances seconduy to portal hypertension.

Contraindications

Interventional proceduges have the potential sk to spread parasite mateal and — except the emergent
and/ar palliative ones — are not indicated when post-interventonal chemotherapy is not possible.

Benefits

Interventional procedures together with chemotherapy as options for treatment can improve the bLfe
expectaney and quality of life of patients with AE.

23.4.4. Liver transplantation

In Ewope, liver mansplantation (LT) has been carned out in approximately 40 patients with inopetable AE
and chronic liver failuse (10). In a French series, 21 patients had recerved Lver grafis berween 1986 and 1991
for incusable AE (10). Among 15 patients who survived more than one year, ten were alive 6,5 to 11.5 years
after transplantation (10), This study has shown that the gsk of securrence of parasite prolifesation and
metastasis formation after LT s relatively hugh (10).

Indications

Liver tmansplantation should only be considered m patients with very severs hilar extension, leading to
uncontzalled bikary mfections, symptomatic secondary hiliary cushosis with ascites or sevese vanceal bleeding
owing to portal hypertension (10), Such patients become more rare due to ealier diagnosis of the disease (10)
o that the indication for liver transplantation is rather limited. It requizes Jong-term and continuous post-
opegative chemotherapy (see above),
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Conrtraindications

Liver nansplantation 15 not indicated 1n extenave AE that is not confined to the Lver or for pagents with
conteamndicatons fot profonged immunosuppressive treatment, and conconutant benzintidazole treatment.

Benefits

Liver uansplantations can be a Life-prolonging procedute for patients wath severe hver dysfuncton (10),

Risks

These mclude general surgical mks. speaific tsks of long-term immunosuppressive treatment, and wmduction
af proliferation of and metastases formation (pasticulady i the bran) undes
IMmMINOSUPPIESSIon,

Medical requirements

Liver transplantation sequures o luphly specalised team and equipment with the competence to deal with the
curent post-transplantation problems as well as with the clinical problems of AE. Supportive medical care
mcludes post- umsphnlauou cluueal observation, :ulapuuon of immunosuppressve dmgs, and dingnosus and
management of compl of & ppressive under conti chemothesapy with
benzmidazoles.

2.4. Other forms of echinococcosis
General aspects

Forms of human polyeystic echinococcosis (PE) are caused by E teged and E. algartbrus, which are confined in
their distnbution to Latin Amencan conatues. Aspects of their biology are descabed 1n Chaprer 1 (8, 20, 32},
Up to 1999, at least 96 cases of human PE have been tecorded in 11 countries of Central and South America
Nicazagua, Costa Rica, Panama, Colombia, Ecuador, Venezuela, Sunnam, Biazil, Uruguay, Aszgenting and
Chile). Of the 96 cases, 37 were due to E sopell, three to E. afpartbras, and in the othes cases the Eclimacocus
species cowdd not be determined. Tt appears thst this number of cases is only ‘the tip of the iceberg’ (see also
Chapter 4.3.) (8, 20).

2.4.1, Polycystic echinococcosis due to Echinococcus vogeli

The metacestode stage of E. segel 15 charactensed by a polyeystic structuse and development in visceral
organs. In 39 patients with PE, the liver was the most frequendy affected cugan. In 78% of the patients, the
liver was infected alone o1 together with other organs (spleen, pancreas, stomach, omentiun, mesentesies,
lung, diaphmgma, pedcasdinm, mtercostal muscle, ete.) (20). The second most frequenty infected organ was
the hing 14%, either sngly o1 together with bver or other organs, Single site infections wete observed in the
liver and lung, but also in other organs (i.e. mesenteries and stomach) (20). Clinical and radictogical
presentation ¢ very amilar to mfection with multple cysts of E. grumnloise, and differential diagnosis depends
on isolation of protoscoleces and morphological hook chagactenistics (X0). Immunodiagnosis using a punified
antigen of E. sepeli allowed discumumtion between cases of PE and CE, but differentiation between PE and
AE was not always possible (46). Albendazole has been used for chemotherapy in six cases with success of
treatment i four and improvement in two (20),

2.4.2. Polycystic echinococcosis due to Echinococcus oligartbrus
The causatve agent 15 the metacestode of E. oflipgrthow, which 15 polycystic i struchue, and m natunally
infected animals, it has been most commonly found i the musculatize and the skin, but alzo in viscera. Only

three lmman cases have been reported to date, two obital in Venezuels and Suinam and one cazdiac m Brazil
with 2 eysts (15 em duameter) (20). The diagnos:s was based on mosphology of protoscolex hooks
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2.5. Ethical aspects

In human echinococcosis ethical aspects have to be consdered carefully i activities telated to:

aj puse research {e.g. drug testing)

) optimal and/ar novel dagnostic o themapentic approaches (e.g. diagnostic cyst punctuze, therapeutic cyst
puacture)

¢ population-based studies {mass ultrasonogmphic or serological screening for CE or AE).

In all the situations, basic human ughts have to be respected, nccording to the Helsinki declaation 11 (23),
CIOMS documents (13, 117) and ethical review committees mles (24). The aim of all these documents is to
munimise the nsk that medscal intervention may brng 1o the patients.

Ricks of medical mtervention i echmococcosss may result from the following situatsons (117):

a) not respecting indicati and contrandi m high uzk goup: of patients (eg with young or
advanced age, with coagulation defects before liver biopsy)

) wsing inadequate mstruments (eg blunted or nonstenle biopsy needles, imaging equipment of poos
quality)

¢ cargying the mtervention in ways that do not munmmse the dicect nsks (e.g. haemogrhage o1 amaphylactic
shock on hver punctire) o1 complications finfections, if non-stende equpment i used, o1 secondasy
echinococcosis, if anthelmintic cover is neglected)

d) pedforming interventions by mexpenenced or careless opesators (eg, by not referring patients to a
competent centre)

¢ making a falee interpretation (e.g. results of the serologeal tests, mnaging technologies or biopey
specimens),

General rules related to research

All research sctivites in echinococcosis aspects necessasly must follow some genesal rules: any planned
tesearch in echinococcosis should avoid a tepetiion of a previousty well done study, have senous justification,
with well defined objectives and appropuate study design. The study has to be performed n propedy selected
and representative population with a careful justfication of the necessity of using special vulnerable groups of
pasticzpants (small chudsen, pregnant or nursng women), The selection of study methods should in optimal
way addsess the objectives, consider necessary sample size and statistical power sty as well as assuze
quality control. The pessonnel involved in the study should be well trained in the use of instruments and
procechres, and there should be cleatly descnbed emesgency procecuses. The data have to be propesly
collected, avouding bias, respecting confidence rules and defining the way and extent of notifying patients
about the study fmdings. Final data analyas <hould concentuate on ongnal discovenes, follow basie rules of
statistical methodology and respect lmitations of the study. Data management, inchiding stonng and
protectng of the data and theis final disposition, has to be decided before the study 1s undertaken. Other
important conditions sre: analysis of nisks for patients wvolved and methods to munimise those nsks; defining
of the smdy benefits for patients and introduction of an formed consent proceduse. This should ensure
patient’s tights not to participate in the study, or to withdiaw his/her agreement to participate any time dunng
the study as well as to regulate any financal aspects of participation or compensation in case of any harm
telated to the study (13, 23),

Same ethical problems elated to the particular stuations in echinococcoss research, individual chinical case
and population interventions ate presented, as follows:

*  Drug testing study

Drug testing studies are to be best designed by the comparnison of an mvestigational drug versus akieady
avadable divgs m two randomly selected compaable groups. The content form is requred for each
participating patient. The study has to be stopped as soon as the investigational drug is found to be of lower
efficacy or too hammtul in that case the group assigned to an mvestiganonal dmg should be offesed a full
convent:onal treatment without uny delay (22). In the multicentie study, 1 uniform protocol has to be
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prepated and followed unless it is m contlict with the individual patient’s tegest according to the best
judgement of the researches.

*  Modification or extension of the standard medical care

Much progress m the diagno=s and tieatment of human echinococcosis ongmates from the observations of
the resuits of ad der modified ot extended case of the clinical patients, e.g. pharmacokinetic studies, evahiation
of the efficacy of chemothempentsc treatment by maging techmques, doang of anthelmuntics. In some of
these studies, a consent form from the patient may be needed, but m all such studies it i5 essentzal that the
patient’s interest and the benefits for the future patents due to the mproved knowledge and expesence
would outweigh any tisk or inconvenience of the modified proceduze to the patient.

* Novel diagnostic or therapy procedures

It is very umportant that the iutial spotadic cinieal observations ot expesences that may suggest a novel o1
improved procedures are described in detail and with maximal objectivity. However, the study aming at
ntroducnon of the novel diagnostuc procednses, such as dmgnostic biopsy of the liver cysts or the novel
therapeutic interventions such a5 PAIR or iver transplantation should be reserved for selected teference
centses before enough experience is guned about their efficucy and safety elsewhere (35).

* Seclection of the optimal diagnostic procedures and rreatment methods

The vanety of possible diagnostic procedures and treatment methods avaidable frequently poses a question of
the best choice. The ehosce has to respect the patient’s intezests, the avadability of the dignostic facilities and
drugs as well as the cost of & mterventions. Unnecessary diagnostc proceduses such as diagnostic biopaes,
additional radsological or imagmng tions should be avoided On the other hand, patients should be
referzed to specalised centres whenever practically possible. The mformation about the optimal tteatment of
CE and AE patients is widely avadable and regulacly updared (86, 129),

* Population-based study
The population-bated study shoald fully respect the human rights and ethical sequuremsents. Fiost of all, the
study should not be nndertaken in case the results will be of no benefit for individual participants found to be
infected and/or any fusther use for public health services impravement. Before the population-based study is
undertaken, it has to be accepted by the Jocal puble health authority and the population at lasge. When it 1
impracticable to elict adequately informed consent from every mdividual involved in the study an acceptable
procedure i to delegate the power of content to local mdependent reprecentative body. However, a rule has
to be accepted that any individual person involved may refuse his/her particpation i the study at any time.
The study should be cagefully designed and a decision made regasding the way in which any ndividual
pasticzpant found o be mfected will be futher diagnosed, treated and cared. The populanon-based study have
to be performed very carefully as small inadequacies i methodology of the study, in examination of the
individual patient and intespretation of the results may lead to the falwe general concluuons. The
documentation of such 2 study should be 35 complete a5 powble. i order of gaining the highest credibility.
For example, m mass screening for liver CE, the results should mention — in addition to the age, sex, locality
and the mumber of people examined — the number of persons with any liver space occupying lesion, the
number of the persons with lessoms saspected tor liver CE and the aumber of patents with confirmed CE by
othes techniques including swgery and the types of E. grawsdacs cysts (Table 235.) ar AE lesions (Table 2.13.),
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Annex 2.1.
Determination of performance characteristics for immunodiagnostic assays

F. Gumm

Detaded mformation on puncaples of validation of dusgnostic assays for mtections diseases can be obtuned
from a recent review (3), Some basic aspects aze descubed here.

Selection of the cut-off point (positive /negative threshold)

To achieve estimates of the disgnostic sensitivity and specificity (wee below) of an assay, for example of un
ELISA for serum antbody detection, the results first must be allocated to poritive (antibodies detected) and
negative (nc antibodies detected) categones. The thieshold or cut-off pomt between these categones may be
selected by visual inspection of the frequency distubutions of test results of groups of infected and nninfected
eference individuals (3). However, visual inspection s ot precise. Therefore, the cut-off is usually
determuned by caleulating the mean of testing results (optical densites i the ELISA) + 2 or + 3 standacd
deviations (SD) for groups of individuals that are not infected with a specific agent, for example Ecvimocavus.
All testing results above the cut-off point age regasded as positive.

The selection of negatve reference groups 15 crucal The cut-off pomt can be based on testng results of
individuals that ace free of pamasites or that are free of a specific agent, ve. Echinacacs, but may hathour other
patasites wlieh do not interser with the assay (for example with protozoan parssites in case of an Ecdimcacns
assay). Since geographic and ethnic vanation is known to ocaur in antibody sesponse, it might be necessary to
determine the cut-off poust for each population under evahumtion. In cazes where nformation on the
pamasitological status of the population under study is oot available, cluster analysis may provide a powerful
statsstical tool for the detecmumation of a threshold value (2).

Calculation of diagnostic sensitvity and specificity
* Definitions

Dizgnostic sensitivity (IDS) is defined as the proportion of known infected individuals that test positive in an
assay. Infected indeviduals that test negative are considered as false negatives, Analvtical sensitvity defines the
spuallest amount of the analyte — for example antigen — which s detectable (3). Diagnostic speaficity (DSP) 1s
defined as the proportion of umnfected 1eference mndividuals that test negative in the assav. Uninfected
reference mdividuals that test posutive are tegarded as false poutives (3). With regasd to parasitie nfections
two types of diagnostic specificities may distingushed:

DSP1: proportion of uninfected reference individuals that test negative in a population of individuals free of
patasites;

DSP2: propotton of uninfected reference mdividuals that test negative in a population of individuals that
ave not infected with a specitic parasite (for example Ediimmans), but harbonr other pamsites or mfectve
apents,

After the cut-off point is establiched, the testing results of seta can be classfied as true positives (TP} and true
negatives (TN) if they are i agreement wath those of the gold standard (3). The gold standard in human
patients with echinococcosis is the diagnosis of the infection by imaging or by other methods of direct
pawasite dentification. Alternatively, they are classified as false positive (FP) or false negative (FN),
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Diagnostc sensitivity and DSP age ealculated as tollows and expressed as pescentages:

TP

— LL.1]
TP+ FN

Disgnostic sensitivity pexcentage: DS =

™
TN+ FP

Diagnostic specificity percentage: DSP = x 100

Hypothetical example

Among 100 individuals 15 had confirmed eclimococeosis with the following serological testing results:

T 7 Reference individuals

s With confirmed echinococcosis  Without echinococcosis
Positive 13=TP 3=FP
Negatve 2=FN 83=TN

Disgnostic senstivity: DS = 13/13 + 2 % 100 = B6.6%
Disgnostic speafieity: DSP = 83/83 + 3 x 100 = 96.5%

Calculation of predictive values
* Definitions and general aspects

The predictive valse (PV} can be expressed as posutive (PV+) or negative (PV-) value. The PV+ is an
indicator of the probability that mdividuals with posutive test results do have the disease, whereas the PV—
expresses the probability that mdividuals with negative testing results do not have the disease. With other
words, the PVe are indicators of the probability of the cortectness of the diagnosis. The PVs are detezmmed
by the prevalence of a disease (P), and both the diagnostic sensitivity (IDS) and disgnostic specificity (DSP) of
the test. It 15 mmportant to understand that the PVs ate not inherent assay charactesistics. Especially positive
PVs are strongly dependent on the prevalence of an infection/disease in the population under study, and on
the DSP of the sssay used.

* Formulas for calculating predictive values

Positive predictive value mn percentage = TR (lo:jil’ji {100-D=P) x 100

DSP (100 - P} 100
DSP (100 — P) + (100 - DS)x P

Negative predictive value in percentage =
P . prevalence of the disesse

DS diagnostic sensitivity

DSP : dagnosuc specificity

* Example for calculating predictive values

The expected prevalence of echinococcoss in 7 population is 2%, the available ELISA for a serological susvey
has a diagnostic senstivaty of 70% and a diagnostic speaficity of 90% (1).
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Positve predictive value
-
PV + L x100=—2__ 100-12.5%
2x70+ {100 - 2)x {100 —90) 140+ 980
Negative predictive value
90 % (100 - 2) 90 % 98
r_ - 100 = 99.3%
90%(100—2)+ (10070 %2 90x984+30%2 zy

The probability for a correct negative result 1< high, but Jow for a correct positive resuly.

¢ Examples of predictive values (PV) for different prevalences (P) and diagnostic sensitivities (DS)
and specificities (DSP)

DSP DS PV+ PV+ PV+ PV- PV- rv-
P:10%  P:2% P:0.5% P:10% P:2% P:0.5%
90% 0% 438 125 34 96.4 99.3 9.8
90% 9™ 319 165 4.0 99.6 999 >09.9
99%  T0% 88.6 588 260 9267 99.4 9.8
99% 9™ 9215 66.4 328 9.7 999 >99.9

These examples show that for any prevalence of a disease, the PV+ depends predomunantly on DSP, whereas
PV- 13 mote dependend on DS, It i to be undedimed that in areas with a low prevalence of a disease assays
with high DSP’s are of coucial impostance for reliable seroepidemiological studies,
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Annex 2.2,
Charactenistics of benzimidazoles

Sowver: WHO (1996) (3)

Mebendazole (MBZ) (Vermox 300 mg®, Janssen) i pooely absorbed (<10%) after otal administiation. The
mte of absorption is increased (up to 8-fold) if the drug is taken dunng a meal, especially one with a high fat
content. After oral admunistration of standad doses, sequm diug levels ase haghly vasable among mdividuals
and aze not comrelated with the doses given. o blood plasma, >9(% of the dig is proten-bound. Based on
dats from animal experments; the serum drig concentrations required for effective chemothenpy aze
estimated to be =250 nmol/l (= 74 ng/)). However, several studies have shown that such serum levels may
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not be attaned by more than 3% of the patents and that lower (as yvet undetermuned) levels may be
sufficient for of long-term therapy. Mebendazole i« mpedly metabolised i the bver and excreted via wane and
hule. The elimination lalf-life tumes aze shont (2.5 h 50 hy} md may be increased m patients with cholestasis
and other distrbances of liver function. S I i0as 4 h aftes the moming dose have
a hugh degree of predictability for the 24 h average serum concentrations, and the 4-h value has thecefore been
proposed for monitorng semum drug levels.

Albendszale (ABZ) (Eskazole®, Zentel®, SmithKline Beecham), has similar phammacokinetic propesties to
mebendazole with low absoption tes and high intenndividnal vanability of serumy drug levels that may Le m
the range 200 nmol/1-6,000 nmol/l; average values aze 1,000 nmol/1-2 000 nmol/l (albendazole mlfonde)
Serum doug levels are higher in patents with cholestasis and other liver dysfunctions, and intestinal
absorption 1ates are increased by fatty food. The mean half-life elimmation time in 14 persons was 8.5 h (SD,
6.0). The effective serum drug levels are not well defined; based on data from animal experiments, they amwe
estmated to be around 650 nmol/1-3,000 amal /1L

Drug efficacy
Mebendazole and the main metabalite of ABZ - albendazole sulfoxide have ant-pasasitic properties,

Anmal expenments h:ve shown dm long-term treatment with vapous benzmudazole depvatves (for
example: albendazole, fenbend and mebendazole) has the following effects agamst E. madtifocudaris
metacestodes: mhnbmon of metacestode proliferation, resulting i reduction of parasite masses; destruction of
protoscoleces and pastial destruction of the germanal laver of the metacestode; preventon or suppression of
metastasis formation; calcifications; and prolongation of host animal sugvival.

Long-term ammal studses have shown that E muiifecnlans metacestodes ate usually not killed by dmg
teatment, but that their proliferation is mlubited. The effect of the diugs in anmnale s therefore not
pamastocidal, but parasitostatic, On the other hand, E. gramuesss cyst may be killed by a long-term
benzimidazole treatment,

Adverse reactions

Mebendazole and ABZ are generally well tolerated and adverse reactions are relatively muld, Exampies of such
teactions from two lazger secses aze presented below,

® Adverse reactions in 70 patients with alveolar echinococcosis under Jong-term chemotherapy (mean
dugation: 6.5 vears, Number of pauents treated: MBZ: 61, ABZ: 4, MBZ/ABZ: 5) were: elevation of
transaminases (27%); proteinuga (21%); loss of hair (18%); gastrointestinal distucbances (16%); neurclogical
symptoms (e.g. vertigo) (11%) and leukopaema (6%) (1)

® Adverse reactions assocated with albendazole treatment of 780 patieats with CE (the dumtion of
treatment 15 generally shoster than for alveolar echinococcosis) were elevation of transanumases: (14.7%);
abdominal painc (3.7%); Joss of hau: (2:8%); headache (2.1%); al I lver W (1.7%);
\'emgo/&zzmess (1.3%); nausex: (1.3%); fever: (1.2%); reversble lzucopaema. (1.2%); abdaminal dstenmn.
(0.6%); urticaria: (0.5%); pundxe' (0.5%); thrombocytopaenia: (03%) allesgic shock: (0.3%); bone manow
tossaty: (0.1%); and cyst pain: (0.1%) (R.]. Horton, pessonal commuaication, 1997).

In a recent publicatson, Hotton (2) listed 817 adverse events i 3,282 patients with echinococcosss, who had
been tzeated with albendazole. The majority of adverse reactions referred to the lives and the gastromntestinal
taet. Dunng 12 vears, there was not a ungle fatul case i patents with eclunococcosss selated to
chemotherapy with ABZ. Two thirds of the patients experienced one or moie ude effects, but they were
mostly of miner importance and reversible, Only in 1ace istances (3.8%) was a permanent discontinuation of
chemotherapy indicated. Allergic reactions may also occur.
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Precantions

Pauents with CE or AE under chemothespy shonld be carefully monstored (Chaptess 2.24.3. and 2.34.2),
Momitonng of sesum drug levels 14 suggested to avoid severe toxic reactions.

Pregnancy and nursing

Under cestun conditions, MBZ and ABZ may mduce embryotoxic ot teratogenic effects in some animale,
Although siwh effects have not been observed in hwmans, it is recommended that use of these drgs be
avoided for pregnant women, or the dmgs to be used only in wgent cases m the second or third tamestes
after a caseful benefit/nsk analysis. For women of chid-beanng age, contraceptive measuses are indicated
dusing treatment. Expesence with MBZ or ABZ weatment dusing breast teeding does not appear to put the
infant at risk of de effects.

Liver disturbances

For patients with cholestasis or hepatocellular disturbances, the doug doses may have to be reduced. Such
patients requite frequent monitonng of liver function parameters and of serum dmg levels, especially those
with chronic cholestasis.

Diabetes

Mebendazole may reduce the msulin requirement; therefore, the serum glucose blood levels of diabetics must
be casetully monitored.
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Prevention of echinococcosis in humans and safety precautions

J. Ecket, B. Gottstein, D. Heath and F.J. Lin

Summary

In wiew of the buigh potential patbogemscsty of the Echinococens infection o b safety precantions in
labomtories and for field workers are of spectal importance. Heat vemains the most reliable &Mﬁrbfﬂfgaj
Echinococcus qps. They myy abio be inactivated by degp freeggng, but only ot femperntures of —70°C 1o
—80°C and minimum exposure times of 96 b and 48 b, respectively. The bigh cold resistance of the ¢gz of
E. multdoculagis is well documented. On the otber hand, it is stitl wwclear whetber iteains E. granmiosus may
differ in sarions rrziows with regard fo cold resistance of their eges. C&m/&n%ﬁubdﬁmﬂa mat of the
mwmu/ disinfectants are imeffectie against Echinococous mer. Of some value i sodinm bypochlorite

dations ar given for disinfiction of materials and obyects contaminated wirh Echinococens

g, ﬁr &wm»mm of livimg-rooms and cars, and for i of mvtacestode matenal Furthermor.
ieleli ﬁr precantions dwring treatweist of dogs and cate infected with E. multlocalasis and for prevedtion of
trmr and alwalar echil it fu b are presented,

7.1.  Safety precautions and disinfection

Safety precautions formed an impostant section m the ‘Guidelines for Surveillance, Prevention and Contiol of
Echinococcosis/Hydaudosis’ published in 1984 (31) and are again emphasised in this publication.

7.1.1. Awareness of the problem
Persons at special risk and dangerous marerial

All personnel handling dogs, foxes and other carmivores known or suspected to be final hosts of Ecbimsconus
species in endernic ageas chould be awase of the health risk both to themselves and to the genel publc (15,
31). This applies with special force to personnel involved i diagnostic work (necropsies of foxes, dogs, etc.,
faecal examinaton of camivores) or m eclinococcosss swveys and control progrmmes, In areas with
endemic echinococcosis, they should be encomaged to regazd sall definitive hosts as potenhally nfected.
Fusthermore, they should always tweat any faeces or other matesals possibly contaminated with Echinocorns
eges under strct safety precautions, Safety precantions are also important m laboratory work and to some
extend wm clinical investigations (see below),

712, Sources and routes of infection

Pumasy echmococeosss n bumans (Chaptes 2} usually results from the ingestion of Edbinacecns egps.
However, there is also evidence that the hatching and activation of embryos can eccur in extiz-intestingl sites
(29). This iises the possibility that infecbon may tesult from the inhalaton of eggs wath subsequent
development in the hings. Expenimental studies with sheep support this possibility (2. However, this has
never been substantzted for nanural mfecnons. On the other hand, it muy well be that epgs aze inhaled, then

Howed and d to the intestinal tact Furthermoze, secondary echmococcosis may possibly follow

contanunation of the comunetiva with protoccoleces, but such cases have never been descubed.

Infection of lnumans with Echimececns eggs may 1esult fom:

a) Handhng infected definitive hosts, egg-containing facces or egg-contaminated plants or soil followed by
direct hand to mouth transfer, It has been shown that eggs of Echiawons adhere to the coat of
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dogs (23), partaculagly to the hairs around the anus, on the thighs, muzzles and on the paws (23}, The same
apples t}:: dogs infected with Taenia species (3) und to foxes infected with E. madifocadaris (unpubliched

&) Ingeston of vegetables, salads, uncooked fruits and other planes which have become contamunated directly
with Echinecoccns eggs. Foodstuffs or sutfaces may possibly be secondanly contaminated with Echimococs
eggs via agents such as wind, birds, beetles and tlies (see Chapter 5.1. for expenmental enidence).

¢) Drnking of water conmnunated with Echinacevens eggs by faeces of mfected carnivores 13 a potentil route
of infection. Recent studies i the People’s Republic of China (Sichuan) have shown that people dunking
water from small ditches wluch are accessible to ammmals have 2 hugher nek w acquure CE than others
consuming well-water (F.-J. Lin, personal communication, 1998) (Chaptes 5.2.).

) Inhalation of eggs in dust cannot be excluded as an infection route (15), but is appasently nnimportant.

Reeliable data on the actual importance of the vanous potential toutes of infection ate not available so fac
7.1.3. Resistance of Echinococcus eggs
Resistance to temperatures

Echimoocens eggs are highly tesistant, and may emain infective for about one year in a switable, moist
envioament at lower tempematures, For example, epgs of E. mwlrilocwlaris temmned viable for about 16
months at +4°C m water (30), It can be assumed that, because eggs suvive at low temperatures, large
numbers wall accumulate during the cold season in sites where definitive hosts defecate, for example i yards
where livestock tive with ther guard dogs. By the end of the wintes, such envitonments must be loaded with
Echinoesens eggs. On the other hand, desiccation and high tempetatures are the two most important factors
teducing the longevity of the eges (7, 13, 16, 20, 30) (Table 7.1.).

Echinpoxens eggs are killed by boiling water o dry heat. Eggs of E, gramwiains are Jilled within 5 min at +&°C
to +80°C and mstuntaseously at 100°C (Table 7.1.). Taenia eggs are killed by exposure to these temperatuces
(7), and this is also very ldae!vfoxeg'sofE mnltrfocnlaniz, Tt has to be stressed, however, that the length of
time for which centaminated matenals should be heated will vasry. For example, heat penenates dog faeces
sowly and such material shonld be hoiled for at least 5 min to ensure killing of all eggs (15). Most sewage
treatment  processes (fox enmpk sedimentation} do not totally eliminate taenud eggs (7). Based on
experments with <lzars eggs, it can be assumed that the egps of Taewa and Echinovcens ate killed m sewage
dudge and compost after exposure for at least 30 aun to temperatures of +65°C or lughes, penerated by

g ar fe on processes (7).
On the other hand, eggs of both E, gramud md E. mmltilocularrs are baghly resstant to freezing temperatures
(Table 7.1.). Therefare, the temperatues of a household deep-f; of —18°C to —20°C ate msufficzent for

inactivating the eggs within a reasonable time.

However, very low temperatutes of —70°C to —80°C are able to kill eggs of E. grawmloms and E. waltiloclaris
within 96 h ot 48 b, respectively (Table 7.1.), The effective tempemtures have to ieach all parts of the
conturnated materal For example, carcasses of foxes have to be fiozen at —80°C for ar least 4 days
(rontinely 7 days) i order to achieve thorough deep-freezing The lugh cold sesistance of the epgs of
E. multilocslanis 15 well documented. On the other hand, it is stll unclear whether stoams E. growndasns may
differ in vanous regons with regard to cold resistance of their eggs.

Resistance to desiccation
The eggs of Echinsnscens ate sensitive to desiceation. At a relative hunidity of 25% ez of E. gramdosus wese
kiled within 4 days and at 0% within 1 day (21). Eggs of E. mudtilocslanis lost infectivity to rodents after

exposige at +25°C and a relative humidity (R.H] of 27% for 2 days, at +43°C and 15% RH for 2 h, and at
+45°C and 85%-95% RH for 3 h (30).
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Table 7.1.
Resistance of Echinococcus eggs to heat and low temperatures

BRSO e 00 ST et
E. granslorns +45t0 +55 5 mun: + Coll and Williams {3)
+60 1o +80 5 min: — Cofli and Williams {3)
+100 1 miny; — Meymetian and Schwabe (24)
30 4+ Colli and Williams (3}
50 24 b+ Colli and Williams (3)
~70 M- Colli and Williams (3)
E. multiloctelaris -18 240 days: + Vet ¢ al (30)
=27 34 days: + Scluller (28)
-30 40+ Coil and Williams (3)
-50 24h:+ Colli and Williams {3)
=70 9 h:— Blunt ¢t @/, (1)
80 10 83 48 h: — Frank (14), Eckest # o/, (12)
Vet et al (30)
-196 20 h- Veit et al (30)
Resistance to chemicals

Echinococens and Taewia eggs age lughly resistant to numerons chemicals (22). For example, eggs of T' pisformi
swrvived for 3 weeks in 10% formalin, egas of E. granmbons setained vialulity in ethanol (30%, 70%, 93%) aftex
5 min to 60 min exposuse (19, 24, 26), but only a few survived in ghataraldehyde (3% and 10%4) (27). Most of
the commercal disinfectants with activaty against viruses and bactesia are ineffective against Edvmevosans eges
(see below),

7.14. Ovicides and disinfection
Heat

Heat remaune the most reliable und effective method for killing the epps of Echinacavens and can be applied in
vanons forms for disnfection {Table 7.2).

Deep-freezing

Epgs of E mnltilocndarit ox E. granwfosus in carcaszes or intestines of final hosts (foxes, dogs, etc.) mfected with

the pasasite or m contammated faecal materal can be mactvated by deep-freezing at —70°C to ~80°C for at
least 4 or 2 days, respectively (Tuble 7.1.).

Irradiation

The wfectivity of E gromwlonus eggs after mradiation with doses of 10, 20 and 30 kead (= 100, 200 and 300
Gray) was dinunished, but not lost (32), Ecbinacocens munltifocvlaris eggn uxadiated with a dose of 40 kxad were
appatently infective to todents (as demonsteated by antibody detection), but metacestodes did not develop
(30). For inactivation of taeniid eggs higher mmadiaton doses than 40 kiad are apparently requued. Indeed,
after mfection of rodents with egps of Taia faeniagformis weadiated at 60 kead metacestodes did not develop (6)

81



Corresponde al Anexo de la Resolucion N° 035/23 C.D.

Chapres 7 Preventon of echinococcosis s humans and safety precautioas
Table 7.2,
Examples for disinfection of matenials and objects contaminated with Echinococcus eggs, or of
T akl, met A m <4l
Type of material orobject  Method of disinfection f:;':;‘ Sy sl
Contamination with
Ecbinococcus eggs
Faecal samples Boikng, 5 min Examination for eggs and pro-glottids
Steam sterilisation (autoclave) Disposal
Incinecation Disposal
Deep-freezing at —80°C, 2 days Examination for eggs and proglottics,
coproantigen detection (CA), PCR
Whole carcasses ot intestines of
foxes, dogs, efc, Steam stenlization (auoclave) Disposal
Incneraton Disposal
Deep-freezing at —80°C, atlesst  Exanunation for cestodes and othes
4 days parasites, CA, PCR
Metal taays Steam stenlisaton (autoclive) Re-unheation
NAOCI¥ solution (3.75%) forat  Re-ntilisation
least1h
Metal tables and other work NaOCI¥ solution (3.75%) forat Re-utilisation
sucfaces least 1 h
Metal mstruments Steam stenlization (autockave) Re-utibation
N3OCI™ solution (3.75%) fos Re-utilisation
5 mun
Conczete floces™ Boilig water or hot water/steams Re-utilitation
mixtuzes
NaOC]™® solution (3.75% ot Re-utilisation
highes) forat least 2 h-3 b
Clothing and other launcry Steam stenlisation (amtoclave) Re-utilisation
Washmg m a washing-maciune at - Re-utheanon
+60°C, 1 b
Plastse sheets and disposable
protective clothing Steam stesilisation (autoclave) Disposal
Incineration Disposal
Foodstufts (vegetables, fruts, ete,)  Heatng, >60°C, at least 30 min Consumption
and water potentially contasunated
Echinococcus protoscoleces or
other viable metacestode
material
Ecdbinasoons metacestode material Steam stenlisaton (atoclave) Disposal
Incineration Disposal
4% formalin Disposal o1 histological examination
40/ ethanol Disposal or PCR, other examinations
Deep-freezing, -20°C ot —70°C,  Antigen preparation, PCR, other
for at Jeast 1-2 days examinations
) sodium hrpochlonte
b) alternatively the Gooc (or pasts of it} of rooms in which p sally & ve Eci ial is handled can be

covered with plaste aheets which ae dispored after use (sec -bm:e)
Methods maaked with  are of vanable efficacy

CA  : coproantigen

PCR - polymerme chun teacton for detection of DNA
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Chemical disinfection

Sodium hypochlogte solution (NaOCl) at 4 minimum conceatration of 3.75% in water discupss the
embrvoph of Ed s eggs and damages the majosity of the oncospheres within a few minutes (4)
(Table 7.2) Howeves, the effect of thus disinfectant is vagable and depends on the actual chlonne
concentration, on temperature and the depth of penetmtion; it does not penetaate eadly into organic
matenals, This may have been the reason that exposue of E. mwltlocelans eggs to a household disinfectant
contaiung NaOCI with “nnder 5% free chlonne’ did not kill all eggs after 5 min (30). One should be aware
that the concentration of active chionine may decrease rapidly in a solnton by evaporation. Therefore, high
quality and fresh NaOCl solutions should be used. NAOCI solution 13 quite aggressive and has to be handled
with cate.

NaOQ selutions of about 1.3% to 4% are commesaally avallable as bleaches ar antifungal substances for use
in households. It has been recommended (4) to use NaOCl solutions of 3.75% 1o wips down work susfaces,
soak mstruments (3 min-3 oun), plastic trays, glassware, etc. (time unlimited), both in the laboratory and in the
field. In some labosatories, it 15 common practice to use NaOC] solutions at higher concentrations for longes
expostue tunes {01 dianfectng work sufaces, foors, trays, plastie matenal, ete. (Table 7.2.).

In a recent study (30}, the efficacy of 10 commercial disinfectants, containing phenol dervatives, aldehydes,
ethanol phosphoric acid and other substances, was tested aganst E. swlffoanlaris egge None of these
disinfectants used in the recommended concentrations and application times killed the eggs as shown by ar
rirre activation of eggs and, in additon, peroml inoculation to rodents

7.1.5. Decontamination of the enviromment

After pusgation of dogs with arecoline, after drg treatment (Chapter 3) o maintenance of infected camivores
in confined ageas, such as kennels, lasge numbers of infective Eddinersns eggs may contanunate the
enviconment. Theefore, purgation or t hould — whenever posuble ~ be carted out in rooms o1
confined sites with a concrete Hoor, which can easily be cleaned and disinfected (Table 7.2)). Alternatively,
stes of pugation/ tteatment may be covered with 2 plastic sheet, which can be incnerted. It <oi has been
contamunated with Echinacsans eggs, the swface tayer {approximately 1 cm-2 cm) should be removed, and the
ground thoroughly bummed wath a fue-lamp or a small Hame-thrower [t should be considered that, although
high temperatures aze generated by these devices, decontanunation may not be camplete becanse of mpid
decrease of temperatire after contact of the fame with sodl, especially moust soul (Chapter 7.1.11.).

7.1.6. Decontamination of living-rooms and cars

If dogs o1 cats with intestinal Edvmecaans infection had access to Iving-rooms or cars, the question for an
adequate method of disinfection may anse. There iz no sansfactory solution, but thorough cleaning using &
vacuum-cleanet, the focal application of diy heat (hau-does, electncal heater, etc) at sites preferably used by
the animals, and heat-treatment of laundsy may help to reduce the infection risk. Dugng sumumer, cars can
warm up to temperatwes detumentul to Eobvaocorons eggs by expoung them for several hours to diseet
sunshine.

747, Inacdvaton of metacestode material

Protoscoleces of E. gramesus and E. multilocwiaris and germinal cells of metacestode cysts can be inactivated by
heat, deep-freezing and some chemicals, such as ethanol (40% or higher concentration) or formalin (4%)
(Table 7.2). Deep-freezing (at ~20°C or lowes) normally kills protoscoleces of E. granwlosns and E. senitifocularis
and also germinal cells, It shoald be noted, however, that cryopreservaton of E. mwwiilaonlaris tissue is possible
if cryoprotectants and certamn protocols for deep-freezing are used (11).

7.1.8, Pr tions in laboratories

For work wath Edbinevecws infected definitive hosts, their intestines, faecal or other matenals possibly
contumng infective Echinoavon eggs specal hiboatories or nectopsy rooms should be wed In some
countuies, a biohazard safety level BL-3 i requured. Such rooms should be matked 35 biohazard ateas, they
should be fully equipped with appropuate tables, wash-basin, containers, instruments, etc., and ideally with a
sterile bench system; they should be adjacent to a changing oom. Protective clothing, inciuding overalls,
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muasks, caps, gloves and boots should be put on before entering the laboratory/necropsy oom. Facilines
shoald be available for decontamination of protective clotlzng: it should never be sent to a lausdry without
fisst being stesilised.

Infective material may be examined over sinks, in winch an mmmersion heater can be placed to enable material
to be boided in water before it is passed into 3 sewerage system (13). In sitmations whese the intestines of
definitive hosts have to be examuned, this should be done on metal trays or on disposable plastic fouls,
Following ¢xamination, the tay and all instruments should be stenlised, ideally by steam sterilisation in an
auroclave. Plastic sheets, cazcasses ot organ materl can be autockved or incinerated (Table 7.2).

Fuaecal samples which are used for detection of coproantigen or DNA can be decontanunated prior to
exanunation by deep-treezang at ~B0°C far at least 2 days,

Personnel mvolved m the exanmumation of larval matenal from mrermedhate hosts should wear safety glasses.
This will elimunate the possihility of protoscoleces being wquirted into the eyes of the opesator, with the sk of
conjunctival eclunococcosis. Remnants of memcestode matesial and mfected imtermediate hosts shounld
prefesably be heat stenlised or incinerated (Table 7.2.). For necropsy of foxes (and other final hosts) possibly
tected with E. smultifocnlanis, detuled safety precantions have been worked ont (10, 12, 13) (Fig. 7.1.),

[ Transport of foxes in plastic bags ]

I
[

|

[ Deep-freezing at ~80°C for 1 week ]

w
2
X
~
E
S
§ Smup a8 s Wit rgsiictad Incineration of carcasses and organ
g ® material after necropsy
! _ Necropsy
Protective clothing: Disinfaction of di ion table with
o o sodium h solution (Tabie 7.2
i « face mask ypochiorite )
# s single-use overall
g .+ pastcapon Autoclaving of dissection instruments
= * am-dength plastic gloves and short
£ rubber gloves
g »  rubber boots
Working table covered with metal trays
'g Examination
C Laboratory with restricted access Parafiim cover of waer taps, 3
8 parts, etc.. to be touched with hands
g incineration of trash
3 Protective clothing {see above) :‘u.lod-vtr: of trays and metal

Sowree: Tostimze of Pasasaology, Univessity of Zurich/Switzecland and WHO Collabosating Ceatre for Parasitic
Zoonoses

Fig. 7.1
Safety precautions for parasitological examination of foxes or other definitive hosts infected with
Echinococcus multilocularis (10,
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7.1.9. Precautions in animal maintenance
Definitive hosts

If definitive hosts, expenmentally infected with Echimcoons species, have to be maintamed for tesearch
puaposes special precantons are necessary, For some studies, for example drog testing, it may be sufficient to
wotk only with peepatent mfections und to fimkise the esperiment before excretion of mfective eggs begine,
For ethical zeasons, mai ce of definitive hosts with patent imfections should only be cared out in
special isolation naits nader conditbons in which transmission of Echinaceccas eggs to humans is excluded, In
addition, all persons working inn such a wnit should regulatly 1eceive screening for anti-Echvrarecons antibodies
(Chapter 7.2).

Intermediate hosts

Mauntenunce of rodents mfected with Echinecocons metacestodes by ijection or surgncal tansplantation of
metacestode matenal, such as protoscoleces, tissue homogenate or tissue fragments, does not requice special
safety precautions, but persens handling metacestode matenal should wear safety glastes, protectve dothing
and gloves, Care must be taken to inactivate metacestode material after the experiment (Chapter 7.1.7.).

After oral infection of rodents with Edvesmass eggs, there is a possibility of egg passage through the
gastromntestinal tract and egg excretion for some days, Therefore, such ammals should be mamtained m the
same cage for 3 to 4 days in a clean bench system prevenung spreading of eggs to the enviconment.
Thezeafter, the sumals chould be tamfered to o new cage and can be muntaned unde: nommal conditsons.
Isolation and handing of infectve Echmaocw eggs sequimes stuct biohazard safety precautions
{Chapter 7.1.8).

7.1.10. Precautions during handling of human patients with echinococcosis

Biological samples containing bving protoscoleces and/or metacestode tssue of Edvnecscons species could be
infective to humans if accidentally injected to u person. Therefore, precautions age necessary, especially with
tegard 10 correct handling and &.posal of needles, scalpel blades and glass ware. Spillage of such matesial to
the face, for example dunng openmg of a eyst, has to be avoided because of the hypothetical nsk of a
conpunctival mfectzon with protoscoleces. Echinococcosis cannot be transmitted by serum samples of human
patients or natural mtermediate hosts.

7111 Precautions for field workers

Ideally, pessonnel engaged in echinococcoss surveys shoald, at all times, wear appropriate protective clothing,
Le. impervions boots, gloves, coat o apron, and a face mask if necessary (for example dunng handling of
faecal samples of Echinoceccis mfected camivores). Reguln screenung (at least ance per vear) of the personnel
for Ecvavococons antibodies and the implementation of stuct hyg;em: meanues (for example thorough washing
of hands after wotk with soap and wates) ase Iy recc

=

In sittations in which faccal samples are being collected from potentially infected dogs following asecoline
treatment, animals should be confined to a specific area. Subsequestly, the ground from which faeces are
collected should be thozoughly decontamumated by busnng (Chapter 7.1.5.), Faeces should either be rendered
sate 1n the field by bewg boiled, or by being packed 10 secure leak-proof contamness for transport and later
decontumination.

Ammals necropsied in the field should be disposed according to the niles of the respective country (steam
sterilisation, cineration, etc.), Intestines of potential definitive hosts should be ligated before removal from
the carcass in ogder to prevent the dissemunation of infective matesial. For the preservation of such matenal,
fixative can fist be injected into the litigated gut and the gut then immersed i fixative, It has to be stressed,
however, that the normal frxanves {e.g. 4%-10% formalin o1 others) are not ovicadal (18, 25). Intestines fixed
in formalin are not suitable for satsfactory recovery of Edimavecons species. A better method than formalin
wnjectson 15 deep-freexmy of the intestmes at —80°C for at least fowr days which kills Ecbinecorcns eggs (see
above),
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7.1.12. P, i during t of dogs (cats) infected with Ecbinacoccus multilocularis

In view of the high pathogenicity of E mwltiocsdany to himans, special safety precautions should be observed

if dogs (o1 cats), infected with E awaltifsonlany, have to be treated by apphcation of an anthelmuntic (8, 9)

(Chaprer 3.

a) Anmals should only be treated under supesvision of 2 veterinanan by informed and traned perscnnel

&) Tiestment should be perfe d under bichazard § 3 w1 3 veteninary clinie or under conditions
where faccal matenal excreted atter treatment can be collected and disinfected by heat or can be
incmerated. Disinfection of kennels (for example by heat >80°C), the ground, equpment, etc. possibly
contaminated with £ mwlilscwlaris should be feasible (Table 7.2.),

7) After treatment the ammals shoald be shampooed and bathed m warm water 1 order to remove
Echinocoans eggs adhermg to the coat.

d) The zesult of treatinent should be checked by repeated examination of faecal samples for taeniid eggs and
for Eciinocaans-specific coproantigen and/or DNA (Chapter 3).

¢/ Persons who had contact to a defiutive host mfected with E. wadrilcafor, should teceive serological
sereening for serum antibodies nsing a highly specific and sensitive test (for example Em2 plus-ELISA,
[17]) begmnmng abour 4 weeks after suspected exposure and 6, 12 and 24 months lates (Chapter 2).

f1 These measnzes have to be adequately adapted to the sitmation of the mdividual case by the supervising

vetennanan.

7.1.13, Precantions during purgation or treatment of dogs infected with Echinococcus granulosus

Several precautions have been desaibed under Chapters 714, and 7.1.8. and in WHO Guidelines (31).

7.2. Prevention of cystic and alveolar echinococcosis in humans
¢ Prevention of CE
Control measuzes agawnst the E. gramslosms ntecton in dog populations are the bass for prevention of CE

humane. Detwls are descnbed m Clapters 6.1. Some of the 1 tec ded in the prevention of AE
(see below) are also applicable in prophylaxis against CE.

® Preventon of AE

Effective control of E. mwltifocwians n the sylvatic and the synathropic cycles 15 espeaally difficuls (Chapter
6.2). Thetefore, some measures ae recommended ammg at the reduction of the infection nsk and of AE
morbidsty/mortality in humans. Thewe meanues tefer to ndividuals or populations. For both groups
education is an essential past of prevention (Chapeer 6.1.3.),

Measures for individuals

The Swiss National Centre for Echinococcosns i Zunch has recommended the following measures for

indivaduals to reduce the ask of AE (9):

a) In endemic areas where E. muwitilocwlaris 1s known to occur in foxes, wild bernes, mushiooms, other plants
or fnuts from locations accessible to contanmunation with foxes’ dioppings should be thoroughly washed or
bettes boiled before consumption. Deep-freezing at ~16°C to ~20°C does not kill eggs of E. multrlowlanis
(they can only be killed at =70°C o —80°C) (Table 7.2.),

) Foxes or other final hosts potentially infected with E. madtidocmiaris should be handled with great care,
abways using disposable plastic gloves.

) Specal recommendatiomns have been worked out for laboratosy workers concerned wath examinanons of

foxes for E, multlocularis 'IO 12, 13) (Chaptes 7.1.8, and Fig. 7.1.). In endemic a1eas smilar measures may
be applied to all lab in which necropses of foxes ate carned out, for example for rabies,
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Al After agncultueal or gardening work leading to contact with potentially egg-contaminated soil, hands
should be thoroughly washed with soap and wanm watex (Chapter 7.1.11.),

¢) Persons who have had smgle contact with infected final hosts or egg-contammnared matenals (for example
fox faeces), should receive sewlogical screening for specific antibodies agunst E maltilocularis antigens at
the followmng mtervals after the suspected contact 4 weeks, 6, 12 and 24 monthe. Highly sensutive and
specific tests have to be employed for this pupose (Chapter 2). In unclear or doubtful cases US
examinaton of the liver should be performed.

S Indmiduals sath repeated mfection nsk (for example fox hunters, laboratory persoanel, et} should be
serologreally exanuned once o twice per year,

Measures for populations

In Japan and some other endenue areas, population-sereening by serology and US exammation of human
populations has been successfully used for early detection of cases. This can reduce morhidity and mortality
considerably (Chapter 6.2.5.).

7.3. Education

Education 15 an essential part of prevennon and coatol of echuococcoss {Chapter 6.1.3.).

References

L. Bhmt DS, Gubrud | A & Hikdeth MB (1991), — Lethal effects of freezing Edb wadlsloavlans eggs at low

temperatures. v 66th Annual Meeting of American Soc. Patasttol, 4-8 Avgust, Madson Abstract No. 205,

Borde |., Gemmell M A & Manktelow B.W. (1965). — An experimental approach to evaluate the potental sk of

bydatd di from inhaltation of Ecvi ova. Br. | Swp, 52, 876-878.

3 Ccth.W&Wilhm)F(l‘FZ) ~ Infuence of teag on the infectivity of epgs of Edbisoconw granwiams in
lab 1. Parasital, 58, 422426,

4. Craig PS- & Macpherson C\IL (1989), — Sodium hypodiloite as an oviade for Edvsson, Auw, frop. Med
Pamyred, 82, 211-213.

5. Deplazes P, & Eckent ). (1988). - U, tingen zur Infel des Hundes mat Taewis bydatigena. Schwerger Ao
Trerbviih., 130, 289-306.

6. DowC, jmm\'(‘f.ﬁ.,]ennmgx FAV,, Mclatrre KIM & Mullipan W (1962). — The production of immunity to
Crticesscus fasciol unngk—--- disted pheres. A, [. ret. Res., 23, 146-149.

7. Eckest J. (2000). ~ Paras dien aly wnwelthvpenisclx Problem In Verecndnnediziniiche Passsitalogie, 5
Aufl AL Rommel, . Ecker, E. Kutzeq, W Kbmng&'l' Schaiedes, eds). Paser, Beglin, 94-119.

8. Eckext J. (1996), — Der ‘gefitutiche Fuchabandwuam' (Eckwvomwns swltilooadaris) und die alveolice Echinokokkose

I~

des Menschen in Mitte) Berl. Munch. tientrott, Wochaweche., 109, 202-210.
9, Eckert J. (1998). — Ebinecorss wvwdtilocadrrts, Erhnmrm algartbrie and Ecbi wogelt In Z 3 (S, Paimer,
E£] L. Soulshy & DLH. Simpson, eds). Oxfosd University Press, Oxford, 639.716.

10, Eckert J. & Deplazes P. (1996). — Methods for suwsveys on Edvnocwvans wmlslorlans infections in fmal hosts,
In Alveolar echinococcosis stgategy for emadicanon of alveolsr echisococcosis of the liver uchino (J. Uchmo &
N. Sato, eds). Fuji Shean, Sapporo, 151-163.

11, Eckert J. & Ramp Th. (1985). — Cryopreservation of Edvwomems swifibanitr metacestodes and subsequent
proliferation in rodents (Mexiones). Zetwhr. Pavasnitenkd, 71, 777-787,

12 Eckert |, Deplaz esP EwﬂdD&GmmB(l”h-. itologische und & ! he Methoden zum
Nachweis von B Mideonlioris bei Fachsen. Mat, Osterr. Ges, Tropemmwed. Parasisol,, 13, 25-30.

13, Ewald D, (1993). - Peivalenz vou Edinecsans sultilowainis bei Rotfuchsen (T7ultes smber L) in der Nosd:, Ost- und
Stidschweiz sowie in Fii Liech w1 PhD Thess, Phil II, Univeratr of Zuich, 1-120.

14 Frank W. (1989). — Suqvival of Edisswnw waltilecndons eggs i the enviconment and potential meoxdes of

istion Jo WHO Iaf | Coasultation an aleolis echinococcosis, 14-16 Augast, Hoheahem (Document

WHO/VPH/ECHIN. RES./WP/§9). Weald Health Organization, Geneva.

13, Gemmell M.A, (1968), — Safe handling of infected definitive hosts and cggs of Eokiomass spp. Bud WTHO, 39,
122-125,

16. Gemmell MLA. & Lawson AJR (1986). — Epidemiclogr and coatrol of hvdatid disease. Jo The biology of
Edbinerocons and hydatid disease (RCA. Thompsoq, ed.). G. Allea & Uawin, London, 189-216.

17. Gonstein B., Jacquies P., Bresson-Hadui 5. & Eckerr |. (1993}, ~ Improved pamary inununodiagnosis of alveclar
eclanocaccosis in bsmans by an enzyme-linked imumunosocbent assay wirg the Em2 plas antigen., [ o, Mierebral,
31, 373376

87



Corresponde al Anexo de la Resolucion N° 035/23 C.D.

Chapres 7 Prevenuon of echinococcosis m h and safety precautions

18

Hercus CE., Wiliam: R], Gemmell MA. & Pamell LW, (1962), — A wanung that formalin is not a hydatid
ovicide. 7o R, 74, 1315

. Laws G.F. {1967). ~ Chemical ovicidal measures as applied to Tanwia brdatipema, Taeks avis, Taewia pisiformis and

Echinevocins gromntosns. Experios, Parasitol, 20, 27-37.

. Laws G.F. (1968). — Physical factors influenczig mevival of taensid eges. Expenion. Pamatol, 22, 227-239.
. Lawson JR. & Gemmell MLA. (1983). — Hydatidosis and cysticercosis: the dvnamacs of rammission A Peraritol,

22, 262-X08.

22 Mackse A & Pamell LW, (1967). — Some observations on taeniid ovicides: the effects of some organic compounds

and pesticides ca actevating hatchuing, . Helwmtiol, 41, 167-210,

. Matoff K. & Kolev G. (1964). ~ The zole of hairs, muzzle and paws of echinococcic dogs in the epidemiology of

eclinococcosis. Zeitibr. Trapewmed. Parasitel., 15, 452460,

. Meymedian E. & Schwabe CIV. (1962), — Host-pacasi 1 p i echi #. VII: Ress of the ota

of Erhawsroncws grawwdsavi o gesnucides, Aw, [, mp Mwd Hyg. 1, 360-364,

23 Nosik AF. (1932), — Epizootiology and epidemiology of echimococcosis, Iv Proe. Khartkov. Vet Lnst., 264-270,

Patnell LW, (1963}, — Some obsavauons on taennd ovicides sczcening techmiques, and the cffects of some
ds J. Helmintbel, 39, 257272

inorganic
. Petez-Esandi MV, , Wimniversky C., Colk C.W'. & Schantz PAL (1974). — The ovicidal effect of selected chemicaks

eges of Eddi gramwlsass, Ball. WHO, 51, 530-351,
Schﬂln EL (1955), ~ Smdies on the helnunth fauna of Alaska. XXV, Some obsesvations on the cold-resistance of
cggs of Edbinacovans sibirisensis, Ravsch and Schillet, 1934, |, Panustal, 41, 578-582,
Thompson RCA. (1993), — Biology and systemancs of Edvi In Edt ad hydand dsease
(RCA Thompson & AJ. Lymbery, eds). CAB International, Wallingford, Oxon, 1-30,
Veit P., Balger B, Schad V., Schiifer ], Frank W, & Locws R (1995). — Influence of envisonmental factors on the
infectivity of Ecbiwsconw sowitilocdarns eggs. Parssitology, 110, 79-86.

. World Health Oganizaton (WHO) (1984). — Guidelne: for surveilance, prevent and 1 of

echinococcosis/bydaridosis (1. Eckerst, MA, Gemmell, Z. Matyas & EJL Soulshy, eds). Wosdd Health
Osganization, Geaevza, 1-147.

2. Wiliams |.F. & Colli CW. (1972). — Influence of jonzing intadiation on mfectivity of eggs of Echimaco granalsins

in labogatory rodents. J. Paresitel 58, 427-430.

88



Corresponde al Anexo de la Resolucion N° 035/23 C.D.

ANEXO IV

96246
ORDENANZA Nro. 246/96.-

VISTO:
E] Expte. Municipal Nro. 5996/96, caratulado: "elevaci¢n
Proyecto de Ordenanza sobre Residuos Patol¢gicos"; vy

CONSIDERANDO: . .

Que los residuos patolégicos generados en una poblaci¢n de
Ta magnitud alcanzada por Ta Ciudad de General Pico, deben ser
manejados en forma tal gye no se constituyan en un riesgo para
todas las personas que directa o indirectamente se relacionen con
ellos, pudiendo adem s contaminar el suelo, el agua y la
:thsfera. comprometiendo la calidad de vida de las generaciones

uturas;

e como consecuencia de To expresado es necesario dotar al
Municipio de un instrumento apto para la recoleccitn, transporte,
tratamiento y destino final de los residuos aludidos en forma
independiente de los residuos domiciliarios;

POR ELLO:
EL HONORABLE CONCEJO DELIBERANTE DE GENERAL PICO
SANCIONA CON FUERA DE ORDENANZA:

Artjculo lro.: Quedan comprometidos en las disposiciones de esta
X . Ordenanza, todos los establecimientos sanitarios
pfblicos y privados tales como: hospitales, clinicas, sanatorios,
maternidades, unidades de di lisis, salas de primeros auxilios,
geri tricos, laboratorios de an 1isis clinicos, laboratorios de
investigaciones biol¢gicas, consultorios m,dicos, odont¢logicos
y veterinarios, gabinetes de enfermerijas, servicios de
emergencias m,dicas, farmacias y en general todo centro de
atenci¢én de la salud humana y animal que manipulen y/o generen
basuras clasificadas como residuos patol€gicos.-

Artjculo 2do.: Enti,ndase por Residuc Patoldgico a todo elemento

s¢lido, semws¢11d9..1;§u1do 0 gaseoso, que
representa caracteristicas de toxicidad o actividad quimica,
fisica o biol¢gica, que puede afectar perjudicialmente en forma
directa o indirecta, mediata o inmediata la salud humana, animal
o vegetal y/o causar contaminaci¢n del suelo, agua o la
atmesfera.-

o &5

Artjculo 3ro.: Ser n considerades Residuos Patoldgicos a los
efectos de la presente ordenanza:

a) Residuos provenientes de cultivos de
Taboratorios biolé¢gicos y bioquimicos;

b) Residuos de sangre y sus derivados;

c) Residuos or? nicos provenientes de quir¢fanos,
morgues, salas de necropsias y laboratorios de
an lisis clinicos, de investigaci¢n quimica,
fisica o biom,dica, veterinaria y/o biol¢gica
y de productos medicinales;
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d) algodeones, gasas, vendas usadas, ampollas,
jeringas, objetos cortantes o punzantes,
materiales descartables, elementos impregnados
con sangre u otras sustancias putrescibles, que
no se esterilizan;

e) restos de animales productos de 1a
investigacitn m,dica;

f) agentes quimioter picos de medicina humana o
veterinaria en desuso, vencidos y/o sus
residuos;

g) cualquier otro desecho que por distintos
motivos pueda encuadrarse en lo dispuesto en
el Articulo 2do. de Ja presente Ordenanza;

Artjculo 4te.: Queda prohibida Ta entrega de los residuos
individualizados en el artjculo anterior, a

firmas o personas no autorizadas expresamente por la

Municipalidad a la recolecci¢n especial de los mismos.-

Artjculo 5to.: Los establecimientos que reciban las prestaciones

del servicio de recoleccitn, transporte y
tratamiento de Residuos Patolé¢gicos deber n abonar mensualmente
1a tasa correspondiente.-

Articulo 6to.: Los establecimientos comprendidos en el Artjculo

lro. deber n contar con recipientes retornables
y/o descartables en cantidades y tipos adecuados a sus
necesidades.-

Articulo 7mo.: Los recipientes deber n contener una leyenda que
X identifique en forma clara que son Residuos
Patol¢gicos y al generador, -

o, Fn

Artjculo 8vo.: Los recipientes contar n en su interior con un

: envase de polietileno de 100-120 micrones como
minimo de espesor o de cualquier material de similares
caracterjsticas, que ajsle totalmente el material acumulado de
las paredes del recipiente, -

Artjculo 9no.: Los recipientes se colocar n en lugares que no
. est,n en contacto o cercanja con reas de
preparaci¢n de material, comida, esterilizaci¢n, etc.-

DEL PERSONAL

Articulo 10mo: Todo personal que de cualquier manera se

. L . relacione con la recolecci¢n, transporte ¥
disposici¢n final de Residuos Patoldgicos eliminados por los
establecimientos pfblicos y privados seralados en_el Artjculo
lro., recibir_conocimiento y adiestramiento_en el servicio, para
el manejo de los mismos.- Asimismo se establecer un programa
de inmu?1zlc1¢n preventiva para proteger 1a salud de dicho
personal.-

DEL TRATAMIENTO Y DISPOSICION FINAL DE LOS RESIDUOS PATOLOGICOS

Articulo 1lro.: La Municipalidad sole podr autorizar sistemas

o m,teodos_de tratamiento y disposicitn final,
cu¥a tecnologja garantice la muerte de todo agente que contenga
y la completa destrucci¢n de dichos residuos.-
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Artjculo 12do.: Tode generador podr tratar sus propios residuos

patog,nicos en unidades de tratamiento que
funcionen dentro de1 establecimiento u optar por la contrataci¢n
de un centro de tratamiento.-

Artjculo 13ro.: Todos aquellos generadores que traten sus

propios residuos deber n contar con la
autorizaci¢n correspondiente de la Direcci¢n de Prevencitn y
Protecci¢n a la Comunidad dependiente de la Municipalidad,
debiendo agregarse a la solicitud presentada la memoria
descriptiva del sistema de tratamiento a adoptar y una vez
habilitado el mismo, se efectuar peri¢dicamente el control para
verificar la eficacia del procedimiento & trav,s de sus
organismos competentes.-

oo 4 0

Artjculo l4to.: Tode incinerador para residuos patolégicos
3 deber poseer como minimo las siguientes
caracterjsticas:

a) ser del tipo de ¢ maras mfltiples, debiendo poseer:

1- C mara de combusti¢n primaria, con piso macizo, cuya
funci¢n ser el secado e incineraci¢n de Tos residuos;

2- C mara de combusti¢n secundaria, donde se complete la
combusti¢n de los vol tiles y gases generados en la
c mara primaria y dise=ada gara asegurar un tiempo de
residencia de los gases de 2 segundos.~

3- La 1lama del guemador ubicado en la c mara de
combusti¢n primaria, deber incidir directamente sobre
Tos residuos a quemar,-

4- peber poseer un quemador auxiliar en la ¢ mara
secundnrwa que permita lograr una combusti¢n completa
de los vol tiles.

b) R,gimen del Horno: En Ta c mara primaria deber alcanzar
como m n1mo una temperatura de 830 §C y en la secundaria
de 12 §cC

c) Todos los hornos deber n poseer:

1- Dispositivo para regular el tiraje.-

2~ Instrumentos para verificar las temperaturas de las
distintas ¢ maras de combusti¢n,-

3- orificios para "toma de muestras" en la chimenea.-

4- La evacuacitn de Tos humos debe practicarse por medio
de chimenea con salida a los cuatro vientos y cuya
altura deber superar la topografja de las
construcciones m s préximas,-

ESTADISTICAS

Artjculo 15to: Los establecimientos sanitarios comprendidos en
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. el Artjculo 1lro. 1levar n un registro de los |
residuos patolégicos producidos por rea y por semana, su destino
final, asj como la adecuaci¢n a las presentes normas.- 5

o5 .

Artjculo 16to: La Direccit¢n de Prevencién y Proteccitn a la

Comunidad a trav,s del Dpto, de Saneamiento
Ambiental de la Municipalidad ser la autoridad de aplicacit¢n de
la presente Ordenanza.-

Artjculo 17mo: En caso de incumplimiento o irregularidades a To

. . dispuesto en la presente Ordepanza por parte de
los establecimientos generadores de Residuos Patoltgicos estos
se har n pasibles de:

a) Apercibimiento: Dentro de Tas 24 Hs. de verificada la
anormalidad, deber n regularizar la situacid¢n. Dicha
regularizaci¢n deber ser comunicada fehacientemente al
organismo de contralor.

b) En_caso de persistir dicha/s irregularidad/es se proceder
a2 la clausura preventiva del mismo, -

c) Las acciones u omisiones a la presente Ordenanza dar n lugar
a las siguientes multas:

1- a la primera infracci¢n: §$ 250,

2- a la segunda infracci¢n se duplica e] monto de la primera
infracci¢n.

3- a_las_sucesivas infracciones el monto se triplicar por
el valor de la primera_infraccitn y se proceder a la
clausura temporaria del establecimiento de 5 a 15 djas.

d) clausura definitiva con prescindencia de la responsabilidad
civil o penal que le cupiera a los infractores.~

Artjculo 18vo: Der¢ganse las Ordenanzas Nro. 36/92 y 37/92.-

Artjculo 19no: Comunjquese, regjstrese en la Carpeta de
Ordenanzas del H.C.D. y pase al D.E. Municipal
para sus dem s efectos.-

DADA en el Recinto de Sesiones del H.C.0., a los 30 djas del mes
de Diciembre de 1996.-

REGLAMENTACION DE RESIDUOS PATOLOGICOS

Artjculo 1ro.: E1 objeto de Ta presente reglamentacitn es

; asegurar la generaci¢n, recolecci¢n, transporte,
tratamiento y disposici¢n final ambijentalmente de los residuos
patolegicos a fin de evitar perjuicios a Jla salud de la poblaci¢n
y promover la preservaci¢n del medio ambiente.-

Prohjbese en la jurisdiccién que compete a_la Municipalidad
de la Ciudad de General Pico la disposici¢n de los residuos
aludidos sin previo tratamiento que garantice la preservaci¢n
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ambiental y en especial la salud de Ta poblaci¢n.-

Artjculo 2do.: ser n considerados residuos patoldgicos a los
efectos de la presente reglamentaci¢n los
enumerados en el Artjculo 3ro. de la Ordenanza Nro. /96.-

OBLIGACIONES DE LOS ESTABLECIMIENTOS GENERADORES

Artijculo 3ro.: a) Todo generador deber inscribirse en el
_Registro Municipal de Establecimientos

Generadores de Residuos Patole¢gicos en un plazo de 30 djas a
partir de 1a publicaci¢n de Ta presente, presentar_ debidamente
firmada una Declaraci¢n Jurada (ver Anexo 1). En Ta misma
ﬂuedar debidamente explicitada la frecuencia de recoleccién,

jas y horarios de entrega en virtud de las necesidades de
acuerdo al tipo de establecimiento aludido.

b) Todos los ?gngradores que traten sus propios residuos,
deber n solicitar la aprobaci¢n del destino y/o sistema de
tratamiento de los mismos, transporte y disposicitn final
cuando correspondiera, ante las autoridades competentes.

c) Todos_los generadores de residuos deber n descargar en
g}au}1las e control los residuos generados y su destine
nal.

d) Todos los establecimientos deber n separar adecuadamente los
residuos patol¢gicos de los no patolegicos.

e) Se prohibe Ta mezcla_de residuos patolégicos y no
gato1¢g1cog o Ta inclusi¢n de residuos patelégicos en la
asura domiciliaria.

f) A los efectos de dar cumplimiente a lo estipulado en los
incisos a, b, ¢, d, e y f de este Artjculo, deber n
realizarse los tr mites pertinentes ante la Direccitn de
Prevencién y Protecci¢n a 1a Comunidad, Dpto. de Saneamiento
Ambiental. -

DERECHOS DE LOS ESTABLECIMIENTOS GENERADORES DE RESIDUOS
PATOLOGICOS

Artjculo 4to.: a) A solicitar a la Municipalidad Ja provisi¢n
X del servicio_de recoleccié¢n y eliminacié¢n de
los residuos patol¢gicos por ellos generados.

b) A Ta provisi¢n por parte del prestador del servicio de Tos
recipientes higienizados en cantidad, tiempo y forma para
almacenamiento de residuos patoldgicos.

c) A denunciar ante la Direcci¢n de Prevenci¢n y Protecci¢n a
la Comunidad, Dpto. de_Saneamiento Ambiental, las
anormalidades o irregularidades que se registren en la
prestacid¢n del servicio, dentro y/o fuera del
establecimiento. -

d) A capacitar su personal en los cursos que dicta Ja autoridad
pertinente y requerir de Ta misma el certificado
correspondiente.

e) A exigir la comunicaci¢n fehaciente de cualquier
modificaci¢n gue se introduzca la sistema de gesti¢n de
Residuos Patolegicos.

CONDICIONES DE MANTPULACION DE LOS RESIDUOS EN EL GENERADOR

Artjculo 5to.: La disposici€én transitoria de los Residuos
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Patolégicos dentro del establecimiento generador
se efectuar fnicamente en bolsas de polietileno gue tendr n un
espesor minimo de 120 micrones, tama®o que posibilite el ingreso
en hornos incineradores u otros dispositivos de tratamiento de
Residuos Patol¢gicos, impermeables, opacas y resistentes.-

El cierre de las mismas se efectuar mediante el uso de un
precinto resistente y combustible, el cual una vez apretado no
permitir su apertura. Coloc ndose en cada bolsa 1a tarjeta de
control, segfn modelo que se detalla en el Anexo 2 de la presente
reglamentacién, -

Artjculo 6to.: Las bolsas que contengan residucs Patol¢ 1cos se
colocar n en recipientes tronco cénicos (tipo

balde) livianos, de superficies 11sas en su interior, lavables

z resistentes a la abrasitn { a golpes, con tapa de cierre
erm,tico y asas para pos1b1 itar su traslado, de hasta 50 Tts.

de capac1dad Los mismos deber n contar con una leyenda clara

que identifique su contenido y el establecimiento al que
pertenecen -

Artjculo 7mo.: Los residuos constituidos por elementos

desechables cortantes o punzantes (agujas, hojas
de b1stur.es. etc.) deber n_ser colocados en recipientes
herm,ticos resistentes a golpes y perforaciones antes de su
introducci¢n a las bolsas.-

Artjculo 8vo.: Aquellos Residuos Patoldgicos de alto contenido

Tiquido, ser n colocados en sus bolsas
respectivas a las que previamente se les haya agregado material
absorbente que impida su derrame.-

ALMACENAMIENTO

Artjculo 9no.: a) ser responsabilidad del usuario el

almacenamiento provisorio de los Residuos
patoltgicos, del lugar que destine para tal fin, de que se hallen
en condiciones, en horaric y forma hasta el retiro por parte del
person:1 de recoleccid¢n, segfn lo establezca el organismo de
contralor.-

b) La circulacitn dentro del establecimiento de la basura
pato1(g\caagenerada debe estar a cargo de personal
especializado (de mantenimiento o quien se des1gna para tal
fin). solo se permitir el movimiento interno de basura
patoldgica desde el Tugar de generaci¢n al de almacenamiento
trans1 tOl"IO

c) El acarreo de las bolsas (cuando sea necesario) hasta el
dep¢sito de residuos del establecimiento se har con carros
reglamentarios o bien con los contenedores pl sticos
adecuados. -

d) En los establecimientos donde exista m s de un sitio donde
se generan residuos, una vez retiradas hs bolsas de las
reas generadoras ser n colocadas en los contenedores que
se encuentran en_el rea de deptsito, Tos que a su vez
deber n tener colocada 1a bolsa reglamentaria.-

una vez lleno el contenedor se cerrar la bolsa con los
precintos y se proceder al cierre del contenedor. E1 mismo

quedar en dep¢sito hasta que sea recogido por el personal
autorizado por Municipalidad,-
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DE LA RECOLECCION

Artijculo 10mo: E1 servicio de recolecci¢n ser prestado todos
os djas, excepto los Domingos y feriados
nacionales, prov1nc131es y municipales.

En caso de que dichos djas sean sucesives, se podr disponer
de la ejecuci¢n del servicio.-

Artjculo 1lro: La frecuencia de recolecci¢n prestada a los
establecimientos inscriptos que no traten sus
prog1os residuos patolégicos, resultar de 1o manifestado en la
araci¢n Jurada, la cual, para generadores habituales no ser
nunca menor a una frecuencia semanal.-

Artjculo 12do: A Ta 1legada del me¢vil de recolecci¢n de

residuos, se proceder a controlar que las bolsas
se encuentren prec1ntadas. se compTetar la tarJeta
identificatoria (ver Anexo 2) y ser n retiradas previa confeccid¢n
de un recibo con la cantidad de recipientes entregados (ver Anexo
3

Artjculo 13ro: E] establecimiento recibir del recolector los
recipientes previamente h1g1en1zados en igual
nimero a los que fueran retirados en la recogida anterior.-

DE LOS VEHICULOS DE TRANSPORTE

Artjculo l4to: - Ser de uso exclusivo para el transporte de
residuos patolégicos.-

- Las unidades ser n de color blanco en su totalidad
identificar en ambos Jaterales y parte posterior e t1po
de servicio al que est afectado y deber n estar provistos
de una baliza luminosa de color amarillo.-

- La cabina ser independiente del resto de la unidad y Ta
ctpu1aagara carga deber estar construida de materiales
inoxidables y en forma tal que evite el escaqe de 1jquidos,
en caso de eventuales derrames facilidad de Timpieza y
desinfeccitn, -

- Poseer un sistema que permita_ el alojamiento de los
contenedores evitando su desplazamiento.-

- La parte de car?a de 1a unidad deber estar permanentemente
cerrada y con llave durante el transporte de los residuos.-

- Contar con pala, escoba y bolsas de repuesto de 100 micrones
y desinfectante para su uso en caso de derrames eventuales.-

DE LA HIGIENIZACION DE LOS VEMICULOS

Artjculo 15to: - La ca%a del vehjculo ser Tavada y
desinfectadas mediante Ja ut111:ac1¢n de
antis, pticos_de reconocida eficacia, una vez
finalizado el traslado o despu,s de cualquier
contacto con residuos pato1(g1cos.

- Para la higienizacitn de los vehjculos y de los
contenedores, se deber disponer de un Tocal de uso
exclusivo con:

a) Piso, z¢calo sanitario y paredes y techo lisos,
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impermeables de £ ¢i1 Timpieza.

b) Piso con inclinaci¢n hacia un vertedero o desagote,
conectado a la red cloacal, previa ¢ mara de decantaci¢n.

c) Provisitn de agua, manguera, cepillo y dem s elementos
de 1impieza.

d) Elementos de proteccitn personal para los operadores,
los que ser n suministrados diariamente en condiciones
higi,nicas y en perfecto estado de uso.

Artjculo 16to: En casc de que Tos residuos sean esparcidos
. durante la qggrac1¢n de transporte y/o
recolecci¢n, ser responsabilidad del prestador del servicio el

retiro de los mismos como as| tambi,n la desinfecci¢n del rea
de volcado.-

TODO PERSONAL AFECTADO A LA RECOLECCION, TRANSPORTE Y DISPOSICION
FINAL DE LOS RESIDUOS PATOLOGICOS DEBERA:
Artjculo 17mo: Recibir por cuenta de su empleador:

a) Capacitacitn sobre:

1) Riesgos y precauciones a tener en cuenta en el traslade
y manipulacién de Residuos Patol€gicos.

2) Primeros auxilios en caso de accidentes.
3) uso de elementos de protecci¢n personal.
4) prevenci¢n y lucha contra incendios.

b) Atenci¢n m,dica mediante un servicio asistencia a cargo del
empleador, en 1a forma de ex menes m,dicos preocupacionales
y peri¢dicos.

c) Deber n contar con seguros contra accidentes de trabajo y

respecto de responsabilidad civil por Tos damos que puedan
ocasionarse a terceros.

DEL TRATAMIENTO Y LA DISPOSICION FINAL DE LOS RESIDUOS

PATOLOGICOS

Artjculo 18vo: €1 Tugar de procesamiento (incineraci¢n) de
L _residuos patol¢gicos deber cumplir los

siguientes requisitos:

a) ser de acceso restringido a cualquier persona ajena a la
actividad,

b) Energja el,ctrica para alumbrado, equipamiento y limpieza.
¢) Abastecimiento de agua y gas.
d) Proteccid¢n contra incendios,

e) Balanza apropiada para determinar el peso de los residuos
recibidos para su incineraci¢n.

f) Instalaciones higi,nico-sanitarias adecuadas para el
personal afectado al servicio.

g) oficina de recepcid¢n y/o administracié¢n.
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h) Disponer de un depdsito de residuos con equipo de frjo
(entre 8§ y 0§ C) contiguo al sitio de incineracitn, para
el almacenamiento de Jos mismos en caso de no poder ser
incinerados el dja en que fueron recepcionados, con
capacidad estimada para disponer los residuos sin tratar por
un plazo de 4 o § djas, ante un eventual inconveniente en
el servicio.

i) No se podr modificar de manera alguna en el almacenaje la
estructura fjsica de los residuos infecciosos generados.

Artjculo 19no: Las caracteristicas del horno se regir n conforme
To establecido en el Artjculo 13ro. de la
ordenanza Nro. /96,

Artjculo 20mo: Los residuos una vez tratados deber n ser

i o _colocados en bolsas resistentes para su traslado
{ disposici¢n final y podr n recibir tratamiento similar al de
os residuos domiciliarios,-

DE LAS SANCIONES

Artjculo 2lro: En caso de incumplimiento o irregularidades a lo

. . dispuesto en la presente Ordepanza por parte de
los establecimientos generadores de Residuos Patol€gicos estos
se har n pasibles de:

a) Apercibimiento: Dentro de las 24 hs. de verificada la
anormalidad, deber n regularizar Ta situaci¢n. Dicha
regularizacién deber ser comunicada fehacientemente al
organismo de contralor.

b) En caso de persistir dicha/s irregularidad/es se proceder
a la clausura preventiva del mismo.-

c) Las acciones u omisiones a 1a presente Ordenanza dar n lugar
a las siguientes multas:

1- a la primera infracci¢n: $ 250.

2- a la segunda infracci¢n se duplica el monto de Ta primera
infraccidn,

3- a_las_sucesivas infracciones el monto se triplicar por
el valor de la primera infracci¢n y se proceder a la
clausura temporaria del establecimiento de 5 a 15 djas.

d) clausura definitiva con prescindencia de la responsabilidad
civil o penal que le cupiera a los infractores.-=

Ref..GOBIERNO-RESIDUOS PATOLCGICOS-DEROG. 36 Y 37/92
Obs . . REGLAMENTANDO EL SERVICIO DE RECOLECCIGN DE RESIDUQS PATOLYGICOS
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ORDENANZA Nro. 58/97.-

VISTO:

E1 Expte. Nro. 2191/97 del Departamento Ejecutivo Municipal,
relacionado con lo establecido en el Artjculo 5to. de Ja
RﬁgIamentac1¢n de Residuos Patoldgicos, aprobada mediante

enanza Nro. 246/96; y

CONSIDERANDO:

Que se hace necesario 1a modificaci¢n del mencionado
Artjculo que trata sobre condiciones de manipulaci¢n de Jos
residuos en el establecimiento generador;

POR ELLO:
E]T HONORABLE CONCEJO DELIBERANTE DE GENERAL PICO
SANCIONA CON FUERZA DE ORDENANZA:

Artjculo lro.: Modifjcase el Artjculo Sto. de la Reglamentaci¢n

de Residuos Patoldgicos, aprobada mediante
ordenanza Nro. 246/96 el que quedar redactado de 1a siguiente
manera:

"Artijculo 5to.: La d1sqos1c1¢n transitoria de los Residuos
Patoltgicos dentro del establecimiento generador se
efectuar {fnicamente en bolsas de polietileno que tendr n
un espesor minime de 100 micrones, impermeables y
res1stentes de color rojo, 1levar n en blanco impreso la

1eyenda ‘Residuos Patol¢gicos”. Su tama®o deber ser de
x 75 cm. (vacja) para pern1t1r el ingreso al horno
1nc1nerador -

El cierre de las mismas se efectuar_ mediante
el uso de un prec1nto resistente y combustible, el cual una
vez ag;etado no perimitir su apertura. Coloc ndose en
cada bolsa la tarjeta de control, segin modelo que se
detalla en el Anexo II de la presente reglamentacitn.-

Artjculo 2do.: Comunjquese, regjstrese en la Carpeta de

ordenanzas del Honorable Concejo Deliberante y
pase al Departamento Ejecutivo Municipal para sus dem s efectos.-

DADA en el Recinto de Sesiones del Honorable Concejo Deliberante
de General Pico, a Tos 05 djas del mes de Junio de 1997.-C

Rﬁf. .GOBIERNO-RESIDUOS PATOLSGICOS-MODIFICANDD 246,96
Obs..
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