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INTRODUCCION

Somos espectadores del desarrollo de la oncologia veterinaria y, gracias a la
evolucion de esta disciplina, las pacientes geriatricas viven mas y constituyen un
importante grupo dentro de las mascotas.

El cancer es muy frecuente en las mascotas. El 25% de los perros y el 15% de
los gatos sufrira cancer en algun momento de sus vidas. También se ha documentado
que mas de la mitad de los perros de mas de 10 aios moriran a consecuencia del cancer.

Los propietarios no siempre reconocen los signos clinicos del cancer con
prontitud y esto hace que los casos clinicos que llegan a los centros veterinarios suelan
ser bastante avanzados, no permitiendo abordarlos en un momento 6ptimo de
tratamiento. Esto nos obliga a realizar un diagndstico rapido y completo que nos permita
ofrecer un tratamiento efectivo y un pronéstico lo mas ajustado posible, a un propietario
cada dia con mas recursos e informacion.

El cancer es un grupo de enfermedades en continua evolucién en cuanto a su
presentacion, diagnostico y tratamiento. El cancer puede llegar a ser un importante reto
para el clinico debido a la gran variabilidad en su presentacion, asi como el gran numero

de enfermedades oncoldgicas conocidas.
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Otro concepto que ha evolucionado es el de referir a un paciente a un
especialista de oncologia veterinaria. La veterinaria ha crecido en todos los paises de
nuestro entorno, pero, sobre todo, en el nuestro, en el que la figura del especialista ya
esta presente y en el que la mascota con cancer se merece todo el conocimiento y la
experiencia de un profesional dedicado a esta especialidad. El veterinario que refiere
también busca la tecnologia diagndstica mas avanzada para su paciente y los
tratamientos mas especificos para la patologia en cuestion.

El linfoma es un cancer de células de la serie blanca que circulan por el sistema
linfatico y por la sangre. El sistema linfatico se extiende por todo el cuerpo, de la misma
forma en que lo hacen las arterias y las venas. La principal funcion del sistema linfatico
es el filtrado de los restos de células muertas y bacterias y el producir anticuerpos contra
sustancias extrafias al animal. El linfoma es una enfermedad de rapida progresion que,
si no se trata a tiempo, producira la muerte del animal en un plazo corto de tiempo. Se
desconoce el motivo por el que las células linfaticas sanas pueden convertirse en
tumorales, pese a las multiples investigaciones realizadas, llegando a la conclusion de
que se trata de causa multifactorial que involucraria factores inherentes al animal y otros
externos medioambientales (Vail et al. 1998, Louwerens et al. 2005).

El linfoma puede aparecer en los ganglios o en cualquier 6rgano del cuerpo. La
forma mediastinal del linfoma felino ha sido descrita en menos del 15-25% de los casos
de linfoma. Esta forma de linfoma suele afectar al timo y a los ganglios mediastinicos y
esternales, pudiéndose extender al resto de la cavidad toracica. Los signos clinicos
suelen comprender disnea y taquipnea, secundarios a la formacién de efusion pleural.
El diagndstico puede realizarse mediante la obtencion de muestras de las estructuras
afectadas y la identificacion de células linfoblasticas efusion (Ettinger 2003, Vail 2012,
Shih et al. 2014). Anteriormente a los afios noventa, el virus de la leucemia felina era el

factor de riesgo mas importante para el padecimiento de linfoma y leucemia y un factor

26



de prondstico negativo en el padecimiento de la enfermedad. A partir del establecimiento
de los programas vacunales, la identificacion de pacientes positivos al virus de la
leucemia felina ha disminuido de forma drastica pero el linfoma ha seguido creciendo,
demostrando la relevancia del linfoma dentro de la Oncologia Veterinaria (Ettinger 2003,
Vail 2012, Shih et al. 2014). La inmunohistoquimica utilizada en nuestro estudio para
identificar linfoma de células T fue CD3 (cluster of differentiation 3) y para linfoma de
células B CD79a (cluster of differentiation 79a) (Milner et al. 1996). El linfoma
mediastinico felino suele ser de linfocitos tipo T de alto grado, por lo que la
inmunohistoquimica suele ser CD3 positiva. El protocolo mas comunmente usado para
el tratamiento de linfoma es el protocolo CHOP, también conocido como UW- Madison,
UW-25, or L-ASP-VCAM. Este protocolo se suele componer de vincristina,
ciclofosfamida, doxorrubicina, L-asparginasa and prednisona (Chun 2011, Simon et al.
2008, Thamm 2014).

La monitorizacién de la respuesta del linfoma mediastinico felino al protocolo
CHORP suele requerir radiologia, ecografia, exploracion de ganglios linfaticos y citologia
(Starrak et al. 1997).

Los tumores primarios de la vulva y de la vagina son poco frecuentes vy,
usualmente, benignos. Los tumores malignos de vulva y vagina comprenden los
leiomiosarcomas, los tumores venéreos transmisibles y los carcinomas de células
escamosas.

Los leiomiosarcomas son tumores malignos de musculo liso, de crecimiento
lento y poco frecuentes y cuentan como una muy pequefia proporcién dentro de los
tumores del sistema urinario. Suelen ser invasivos y raramente metastaticos. Con mucha
frecuencia son hallazgos incidentales de la necropsia y no suelen tener dependencia
hormonal. En neoplasias vaginales y vulvares de cierto tamafio se pueden observar

algunos signos clinicos como estrefimiento y tenesmo, inflamacién o abultamiento de la
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zona, sangrado vaginal, hematuria, lamido vulvar y, a veces, una masa vulvar visible. La
incontinencia urinaria suele ser inusual. Los leiomiosarcomas no suelen ser
pedunculados. La cirugia es el tratamiento de eleccion para los leiomiosarcomas
vaginales y vulvares. En muchas ocasiones, estos tumores pueden ser inoperables
llevando a la eutanasia del paciente. Los tumores uretrales son muy raros en los perros
y se han descrito unicamente carcinoma de células transicionales y los fibrosarcomas,
no leiomiosarcomas uretrales (Brodey et al. 1967, Cooper et al. 2002).

La obstruccion de la uretra generara una obstruccion del flujo urinario con
alteraciones sistémicas y locales de gran importancia.

Las estadisticas de presentacion de algunos canceres como el linfoma felino en
su forma mediastinica han variado. En los afios noventa esta forma de linfoma estaba
intimamente ligada al virus de la leucemia felina. Los programas de vacunacién han
hecho que esta forma de linfoma no se relacione de una forma directa con el
padecimiento de la leucemia felina, lo cual ha modificado de una forma considerable su
diagndstico y tratamiento. Pese a esta reduccion de la presentacion del virus de la
leucemia felina, el linfoma felino es un cancer en alza en la oncologia veterinaria (Chun
2011, Simon et al. 2008, Thamm 2014).

El mundo de la oncologia veterinaria esta en pleno desarrollo y los avances
diagndsticos y terapéuticos son armas que nos ayudaran a poder afrontar muchos de los
problemas que surjan de la conjuncion entre las mascotas, los propietarios y los propios

veterinarios.

Estudio clinico.
Los estudios clinicos en oncologia veterinaria tienen el objetivo de mejorar
nuestros conocimientos cientificos en materia de prevencién, diagndstico y tratamiento

de nuestros pacientes. Basicamente, hay dos tipos de estudios en veterinaria, los
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ensayos clinicos o también conocidos como intervencionales, y los estudios clinicos
observacionales. En los primeros, suele haber un plan o protocolo de investigacién que
involucrara algun tipo de intervencion sobre el paciente. Esta intervencion podran ser
procedimientos o quizas el uso de ciertos farmacos. Cuando se estudia un nuevo
procedimiento o medicamento, se intenta saber si es util, peligroso o si ofrece algo
diferente a lo que ya existe o sus alternativas. Mediante la investigacion se intenta
verificar la eficacia y la seguridad de la intervencion en los pacientes del estudio y nos
proporcionara informacién util para futuros pacientes con las mismas patologias. En los
estudios observacionales no se realizan intervenciones especificas dentro del propio
estudio, aunque puede que estas se realicen dentro de los cuidados médicos
proporcionados. Algunos de estos estudios solo buscan evaluar y obtener cierto
conocimiento desde la observacion. Estos estudios son los mas empleados en
epidemiologia.

Por otro lado, los estudios pueden ser prospectivos, cuando intentan evaluar
algun material de estudio que aun no existe en el momento en el que el estudio se inicia.
Los estudios retrospectivos evaluan material que ya existe en el momento del inicio del
estudio. Los estudios retrospectivos suelen costar menos dinero y ser mas rapidos, pero
tiene el gran inconveniente de que los datos disponibles no se registraron para ser
usados en un estudio.

Actualmente, podemos usar ttécnicas tan novedosas como la
inmunohistoquimica, el PARR y la citometriaa de flujo. Estas ya son herramientas al
alcance del veterinario

En la inmunohistoquimica se utilizan anticuerpos monoclonales y policlonales
para la deteccion de antigenos especificos de secciones tisulares patolégicas o de
tejidos sanos, pero especialmente para el diagnostico de antigenos especificos

tumorales. Mediante el procesamiento de las biopsias tumorales, se pueden identificar
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al microscopio, por la presencia de una tincion que, mediante un segundo anticuerpo,
evidencia al anticuerpo primario.

El PARR o PCR for antigen receptor rearrangement se trata de una técnica
desarrollada con el fin de evaluar las neoplasias de tipo linfoide. Con una pequefia
cantidad de muestra de cualquier tipo (tincion, citologia, biopsia, efusién, etc), el PARR
puede evaluar la clonalidad de linfocitos de tipo B o de tipo T. Los resultados deben de
ser complementados con otros hallazgos clinicos y/o patolégicos debido a la presencia
de resultados falsos positivos y negativos.

La Citometria de flujo evalua de una forma altamente especifica multiples
parametros de las células contenidas en una suspension. Esta técnica tiene multiples
aplicaciones en Medicina Veterinaria y, en especial, en Oncologia. Cabe destacar la
obtencion del inmunofenotipo mediante la determinacion de marcadores celulares y la
determinacién del ADN contenido en las células.

Muchas patologias hoy tienen diagnosticos diferentes a los de hace pocos afios.
Estas técnicas han ayudado al diagndstico de muchas enfermedades oncolégicas y no
oncologicas, de una forma mas precisa, permitiéndonos el clasificar estos tumores,
aplicarles el tratamiento mas recomendable y el poder presentar un pronostico mas fiable
que el que dabamos s6lo hace unos afos. Esto ha facilitado el que algunas neoplasias
hayan sido diagnosticadas en localizaciones en donde antes no habian sido
consideradas. Esto se ha debido a una evolucién de las técnicas diagndsticas a nuestro
alcance, pero, sobre todo, a una concienciacion por parte de los profesionales
veterinarios y en la constitucion de la oncologia como una especialidad real en el mundo
de la veterinaria.

Técnicas tan frecuentes en la clinica diaria como la ecografia y radiografia se

han visto suplementadas por la resonancia magnética, la Tomografia Computerizada
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(TC) y otras, que han permitido un mejor diagnostico, tratamiento y un prondstico mas
certero de nuestros pacientes.

La ecografia utiliza ondas de sonido de alta frecuencia, conocidos como
ultrasonidos. El w es un aparato que convierte la electricidad en ondas de sonido que se
proyectaran hacia los érganos internos, chocando y atravesandolos, para volver al
traductor. Mediante un ordenador, las sefiales eléctricas se convierten en imagenes que
se mostraran en un monitor como imagenes digitales.

La radiologia representa una ciencia que usa la radiacion ionizante en el
diagnéstico de algunas enfermedades. Hay principalmente dos areas de la radiologia, la
radiologia diagndstica y la radiologia intervencionista.

La resonancia magnética es otra modalidad de diagndstico por imagen que usa
potentes imanes y ondas de radio para crear imagenes corporales llamados cortes. A
diferencia de la radiologia, en la resonancia magnética no se emplea radiacion ionizante.

La TC combina series de rayos x desde diferentes angulos del cuerpo que
proporcionaran series de imagenes que seran procesadas por un ordenador en forma de
Manejar a un paciente oncologico en ocasiones conlleva una variedad de alternativas
diagnosticas y terapéuticas que requieren inversiones considerables, asi como personal
cualificado y preparado para un uso adecuado y seguro.

En los pacientes oncologicos se requiere la aplicacion de un tratamiento que
matara determinadas células dentro del cuerpo del animal y esto supondra un equilibrio
que busque la obtencion de un fin adecuado. Muchos de los tratamientos del profesional
de la oncologia veterinaria tendran efectos secundarios y el evitarlos es la base de la
calidad de vida del animal y de su bienestar.

La quimioterapia y la radioterapia suelen ser bien toleradas, pero cerca de un 10
% de los pacientes podran padecer efectos secundarios de importancia, como

gastrointestinales o inmunosupresion, que necesitaran tratamiento meédico. Muchos de
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estos propietarios tendran sus propias experiencias en cuanto al cancer y muchas de
ellas seran negativas, haciendo que el propietario tenga una predisposicion a no seguir
las terapias oncoldgicas para su mascota. Sera de maxima importancia la comunicacion
del profesional con los propietarios y la presentacion de las estrategias terapéuticas en
veterinaria a diferencia de las usadas en los humanos. Las palabras cancer,
quimioterapia o efectos secundarios suelen producir una respuesta negativa en el
propietario.

La terapéutica oncoldgica veterinaria ha crecido arrastrada por la oncologia
humana. Areas como la radioterapia, quimioterapia, inmunoterapia, terapia fotodinamica,
etc, han crecido y constituyen el futuro de la oncologia veterinaria.

La quimioterapia es la segunda opcion de tratamiento mas frecuente para las
mascotas con cancer tras la cirugia. Los farmacos usados en la quimioterapia suelen
atacar a las células en proceso de divisidn y crecimiento. Estos medicamentos no
diferencian entre las células normales de las cancerigenas, es decir, todas las células
que se estan dividiendo rapidamente pueden ser sensibles a la quimioterapia. Esta
toxicidad es la base de los efectos secundarios que solemos encontrar en los pacientes
sometidos a una quimioterapia. Por suerte, las células normales suelen ser capaces de
recuperarse de estos efectos colaterales de la quimioterapia.

La quimioterapia puede usarse sola o en combinacidén con otros tratamientos
como la cirugia o la radioterapia. Normalmente, la quimioterapia suele ser usada en
pacientes con enfermedad metastatica o multicéntrica, asi como en aquellos canceres
gue no son resecables. Otros usos de la quimioterapia pueden ser la reduccion del tumor
previa a otro tratamiento, como la cirugia o la radioterapia, o para enlentecer la
diseminacién del cancer posterior a la aplicacion de estas mismas terapias.

La radioterapia es la tercera opcion terapéutica del cancer en oncologia

veterinaria. La radioterapia utiliza la radiacion electromagnética y de particulas para el
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tratamiento loco-regional del cancer. Rara vez se emplea para el tratamiento de
neoplasias sistémicas. La radioterapia puede proporcionar muy buenos resultados en el
tratamiento de neoplasias en fase inicial sin metastasis. La radioterapia puede ser
administrada de una forma definitiva o de intento curativo, cuando se realiza antes de
una cirugia o neoadyuvante o de una forma posterior a la cirugia para tratar cualquier
resto de enfermedad microscépica o adyuvante. Tanto un uso radical como paliativo de
la radioterapia podra desencadenar efectos secundarios sobre el paciente.

La inmunoterapia es un tratamiento para el cancer y otras enfermedades que
utiliza componentes del sistema inmune del paciente. Principalmente, se usan las
vacunas y los anticuerpos monoclonales. En otras ocasiones, de una forma menos
especifica, se intenta estimular al sistema inmune para que éste luche contra el cancer.
Se suelen considerar como terapias seguras y bien toleradas.

El desarrollo de la oncologia veterinaria a su vez ofrece modelos comparativos
a la oncologia humana que cada vez son mas estudiados por la Medicina. Muchas de
las tecnologias usadas en Medicina humana posiblemente nunca estén a nuestro
alcance, pero puede que ofrezcan beneficios mutuos en el futuro.

Hay ciertamente muy pocos medicamentos oncoldgicos especificos para
veterinaria. La mayoria de ellos han sido meramente copiados pensando en una analogia
comparativa. Cada dia es mas frecuente observar el uso de protocolos con multiples
medicamentos para perros y gatos.

Una vez se concluye un diagndéstico de cancer en una mascota, los propietarios
pasan por circunstancias dificiles y esto dificulta el establecimiento de un tratamiento
quimioterapico. El miedo del propietario a que la quimioterapia pueda ser peor que el
propio curso de la enfermedad suele ser el primer impedimento en la instauracion de una
quimioterapia. Disponemos de una amplia variedad de farmacos con los que tratar los

procesos oncologicos. Las toxicidades mas frecuentes que encontramos en oncologia
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son las que afectan a los tejidos en rapida division. Esto generalmente implica que estas
células se suelen reparar con una cierta facilidad y raramente dejan dafios permanentes.
Estos efectos secundarios de la quimioterapia suelen afectar a los tejidos mas sensibles,
es decir, principalmente al tracto gastrointestinal, a la médula 6sea y a al crecimiento del
pelo. Los signos clinicos secundarios a los efectos secundarios de la quimioterapia sobre
el tracto gastrointestinal suelen ser principalmente una reduccion en el apetito, vomitos
y diarrea. Estos signos clinicos no siempre empiezan el mismo dia de la administracion
de la quimioterapia.

En muchos de los pacientes oncoldgicos que tratamos no seremos capaces de
curarlos. Nuestro objetivo sera mejorar su calidad de vida. El uso de la quimioterapia
busca disminuir los dafos secundarios causados por un tumor y enlentecer su desarrollo.
Por ello, la decision de cuando una quimioterapia es una alternativa conveniente o no
puede ser una decision compleja. Factores médicos, de la mascota, del propietario,
puramente econdmicos, etc, seran cruciales en la decision final. La prevencion de los
efectos secundarios de la quimioterapia empieza antes de la administracién del farmaco
con una seleccion efectiva de los farmacos, un ajuste adecuado de las dosis,
caracteristicas del animal, la influencia de las enfermedades prexistentes en el paciente,
alteraciones en la funcion de los 6rganos, presencia de mutacion el gen MDR1, los
substratos de la glicoproteina P, etc.

La glicoproteina P es fundamental en el proceso de resistencia de los tumores
frente a multiples farmacos. Se trata de una bomba transportadora de farmacos que se
encuentra en la membrana de las células y que esta codificada por el gen MDR1 o
Multidrug Resistance Gen1. Muchos farmacos tendran una farmacodinamica ligada a la
presencia o ausencia de esta glicoproteina P. Determinadas razas, como los Collies,
presentan una susceptibilidad al padecimiento de toxicidad por ciertos farmacos cuya

absorcion, distribucion, metabolismo o excrecion esté asociada a la glicoproteina P. La
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presencia del gen MDR1 se relaciona con la ausencia de glicoproteina P v,
consecuentemente, una sensibilidad a ciertos farmacos administrados a dosis normales.
Farmacos como la doxorrubicina, la vinblastina, el paclitaxel, la loperamida, la
acepromacina, el butorfanol, etc., son sustratos de la glicoproteina Py, por tanto, pueden
generar toxicidades asociadas a la presencia del gen MDR1 (Axiak et al. 2011, Endicot
2003, Thamm et al. 2007).

Algunos farmacos, como el maropitant o la loperamida, pueden ser prescritos
para intentar minimizar el riesgo y el grado de presentacidn de los efectos secundarios
de la quimioterapia. La deteccion de la presencia del gen MDR1 puede ser importante
para prevenir toxicidades (Axiak et al. 2011, Endicot 2003, Thamm et al. 2007).

El paclitaxel es un agente anticancerigeno que pertenece a los taxanos y que
interfiere la divisidn celular a nivel del funcionamiento de los microtubulos. El paclitaxel
es un agente efectivo en protocolos de quimioterapia de perros y gatos y como adyuvante
de los tratamientos de radioterapia. Los efectos secundarios del paclitaxel son muy
frecuentes e incluyen inmunosupresion (neutropenia) y trastornos gastrointestinales
(Poirier et al. 2003, Rivera et al. 2014).

El maropitant inhibe el reflejo del vomito mediante el bloqueo de los receptores
NK-1 del centro del vémito en la médula espinal. Debe de ser evitado en pacientes con
obstruccion o perforacidon del tracto gastrointestinal. El maropitant es un farmaco que se
une a las proteinas plasmaticas por lo que puede competir con otros farmacos, como la
loperamida, en su farmacodinamica (Poirier et al. 2003, Rivera et al. 2014).

La loperamida es opioide que se une a un receptor de la pared intestinal
alterando la motilidad del tracto gastrointestinal mediante la estimulacion de la
musculatura lisa circular segmental y de la absorcién de fluidos y de la inhibicién de la

secrecion de fluidos y electrolitos. La loperamida es usada de manera no especifica para
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el tratamiento de la diarrea cronica y aguda. La loperamida debe de ser evitada en casos
de obstruccion gastrointestinal (Poirier et al. 2003, Rivera et al. 2014).

Las mascotas con cancer suelen requerir un cuidado especial. A veces su
comportamiento puede verse alterado por la enfermedad y también la intensidad del
tratamiento puede ser un obstaculo. Las medicaciones en el domicilio del paciente o en
las instalaciones veterinarias pueden incrementar el estrés de la mascota y, en especial
los gatos, necesitar sedaciones o diferente patron de medicaciones. El personal del
centro veterinario y los propios propietarios pueden sufrir agresiones por parte de las
mascotas cuando se les somete a tratamientos muy repetidos o estresantes. Algunas
medicaciones en forma “depot” o de larga accidn pueden ser interesantes para minimizar
el estrés del paciente y del propietario. Estas medicaciones permanecen en el sitio de
inyeccion, absorbiéndose y pasando a la circulacion sistémica durante el proceso de

disolucién del farmaco, que suele ser lento y prolongado durante semanas o0 meses.
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OBJETIVOS

1. Mediante el uso de las nuevas tecnologias en el diagndstico en Oncologia
Veterinaria, llegar a nuevos diagndsticos directos y diferenciales no descritos hasta

el momento.

2. Mediante nuevos planteamientos terapéuticos en Oncologia Veterinaria,

mejorar el prondstico, la calidad de vida y el bienestar del paciente oncologico.

3. Mediante las ultimas investigaciones definir las ventajas e inconvenientes

de la esterilizacion en perros y gatos desde el punto de vista oncolégico.
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OBJETIVO 1

* Mediante el uso de las nuevas tecnologias en el diagndstico en Oncologia
Veterinaria, llegar a nuevos diagnésticos directos y diferenciales no descritos

hasta el momento.

Articulo:
e Urethral Leyomiosarcoma in a bitch.

Israel Journal of Veterinary Medicine, 2018: 73 (2): 53-55.
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ABSTRACT

This report described a French Bulldog bitch with clinical signs of dysuria, vaginal bleeding and presence
of a vaginal mass. An episiotomy was performed and the mass was excised with a diagnosis of urethral

leiomyosarcoma. To best of authors’ knowledge, a urethral leiomyosarcoma has been not reported in the

veterinary literature.

Keywords: Dog; Urethra; Vagina; Leiomyosarcoma.

CASE REPORT

A 9-year-old female French Bulldog was presented with
signs of dysuria and vaginal bleeding. Microchipped, 8.3 kg
in weight, vaccinated and treatments for parasites were up
to date. The dog continually exhibited a red copious vulvar
discharge; a narrow vagina made it impossible to perform
a proper digital exploration. A palpable mass was detected
under the skin between the anus and the vulva. Digital rectal
examination was sufficient to determine the extent of local
lesion.

Thoracic radiography and abdominal ultrasonography
ruled out local spread of the tumor or distant metastasis.
An ultrasound-guided cystocentesis was carried out. Even
though the dog presented signs of dysuria, the results of the
urine analysis showed no evidence of inflammation or infec-
tion. Ultrasonography showed the mass to be located in the
vagina, between the pelvis and perineum where it measured
6cmx4cmx4cm.

Preanesthesic blood tests (standard biochemistry with
electrolytes) were all within normal limits. The premedication

was acepromazine (Elanco Europe Ltd, Basingstoke, UK,
0.005 mg/kg IM), atropine (Atrocare, Animalcare Ltd., York,
UK, 0.02mg/kg SC), buprenorphine (Buprecare, Animalcare
Ltd., York, UK, 0.01mg/kg, IM 45 minutes before the
induction) and metoclopramide (Emeprid, Ceva, Animal
Head Ltd., Amerham, UK, 4 mg/kg IV and constant rate
infusion 1 mg/kg/ day). The patient was preoxygenated for
10 minutes followed by induction with propofol (Propoflo
Plus, Zoetis, London, UK, 3 mg/kg IV) and maintenance
with isoflurane (Isoflo, Zoetis, London, UK) in pure
oxygen. Fluid therapy comprised compound sodium lactate
(Aquaphoarm 11, Animalcare Ltd, York, UK, 10mg/kg/hr
IV). The analgesia was carried out using buprenorphine and
meloxicam (Metacam, Boehringer Ingelheim, Ingelheim/
Rhein, Germany, using an initial dose of 0.2 mg/kg SC q24h
followed for 0.1 mg/kg PO q24h for a week).

The patient was placed in sternal recumbency with the
hindquarters elevated and the pelvic limbs extended caudally
over the edge of the table. A purse string suture was placed in
the anus to avoid contamination of the surgical area. Urinary
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Figure 1. Midline episiotomy in a French Bulldog female dog showing
a portion of a urethral leiomyosarcoma

Figure 2. Histopathology of a urethral leiomyosarcoma
(H&E x200). This tumor is a malignant neoplasm exhibiting smooth
muscle differentiation. Courtesy of histolab Veterinaria.

catheterization was attempted before the episiotomy but
unsuccessful. A dorsal midline episiotomy was performed
(Figure 1). The tumor was located at the dorsal aspect of the
urethra, adjacent to the urinary meatus. The circumferential
incision with CO; laser (15w) involved part of the urethral
orifice, so that the mucosa was reattached to an adjacent
dorsal area of the vaginal mucosa with simple interrupted
sutures of polyglactin 5-0 (Vicryl, Ethicon, Somerville, US).
A sterile urinary catheter was inserted and retained for 2
days. The episiotomy was closed with a three-layer repair
with 3/0 polidioxanone suture (PDS 11, Ethicon, Somerville,
US). The recovery was satisfactory after the operation and
urination was almost normal following removal of the urinary
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Figure 3. Inmunohistochemistry of a urethral leiomyosarcoma

(x200), positive for vimentin, desmin and smooth muscle actin.

(Courtesy of Thompson Path)

catheter with night episodes of incontinence for 6 weeks
after the surgery.

The histopathological diagnosis was a urethral leio-
myosarcoma with poor prognosis due the high rate of local
recurrence. The cells formed long intersecting fascicles and
frequently displayed an infiltrative growth into the sur-
rounding urethral mucosa. A moderate degree of atypia and
rapid mitotic activity with tumor cell necrosis were identi-
fied (Figure 2). The samples were composed of elongated
cells with eosinophilic fibrillary cytoplasm and elongated
blunt-ended nuclei. Furthermore, immunohistochemically,
this tumor labeled positive for vimentin, desmin and alpha
smooth muscle actin, thus confirming the diagnosis of a
urethral leiomyosarcoma (Figure 3).

Digital vaginal and rectal examinations were performed
monthly to monitor for tumor recurrence. Thoracic radio-
graphs and abdominal ultrasound are performed every 3
months.

DISCUSION

Primary tumors of the vulva and vagina account for 2-3%
of neoplasms in dogs and are usually benign (71-82%). The
malignant tumors of the vulva and vagina are leiomyosar-
coma, transmisable venereal tumor (TVT) and squamous
cell carcinomas (1).

Leiomyosarcomas are slow-growing malignant tumors of
smooth muscle origin, which account for 10% of all smooth
muscle tumors. The leiomyomas can undergo malignant
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transformation. Leiomyosarcomas represent only a small
proportion of urinary system tumors (2).

Leiomyosarcomas are highly invasive tumors. They tend
to invade surrounding tissues but metastasis is rarely reported.
Leiomyosarcomas are not hormone-dependent in the dog (2,
3). Canine vaginal leiomyomas and leiomyosarcomas occur
in older bitches and are rarely associated with clinical signs
and many are incidental findings at the time of necropsy or
ovariohysterectomy (4). Dogs with vaginal and vulvar neopla-
sia may have constipation, vulvar swelling, vaginal bleeding,
stranguria, perineal swelling, haematuria, tenesmus, a visible
vulvar mass, and excessive licking of the vulva (1). Many of
the benign tumors are pedunculated, grow within the confines
of the vagina and only at a later stage protrude through the
vulval lips. Urinary incontinence does not usually occur (4, 5).

Most malignant tumors of the vagina and vulva are non-
pedunculated. Surgery has been described as a treatment for
malignant tumors, but recurrence is common and, in some
cases, malignant tumors have been deemed inoperable and
the animal subsequently euthanized (2,5). The clinical signs
of vaginal malignant neoplasia depend upon the tumor size,
presence of metastasis and any concurrent illness (6-8).

Urethral tumors are rare in dogs and include transi-
tional cell carcinoma and fibrosarcoma (9). To the best of our
knowledge, a urethral leiomyosarcoma has been not reported
in the veterinary literature.

The prognosis following resection of malignant vaginal
disease is favorable and survival times exceeds one year (10).
In our patient, 14 months have passed since the surgery
without signs of recurrence.

Urethral tract obstruction corresponds to obstruction to
urine outflow and has major local and systemic consequences.
The urethral obstruction is an acute disease due to a struc-
tural cause. The renal effects of the obstruction occurs due
to the changes in renal blood flow, glomerular filtration rate,
tubular function and the process of interstitial fibrosis (11).
In addition to the renal effects, local pressure damages the
urethral mucosa. Bladder function may also become compro-
mised due to reduced blood flow, hypoxia and damage within
the wall (11). In our case, the dog showed problems control-
ling micturition for 6 weeks after the surgery performed.
No evidence of kidney disorders were detected, probably
because the tumor was only partially blocking the urethra.

Urinary tumors are common in older overweight female
dogs (4). Urethral involvement can lead to complete outflow

obstruction. Cytology and biopsy can be performed, but care
must be taken to avoid seeding the abdomen (4).

Urethral leiomyosarcomas can occasionally extend into
the vagina and vestibule (12) and should be considered in the
differential diagnosis for vaginal or vulvar tumors with an im-
portant impact in the treatment and prognosis. Most tumors
in the urethra are non-resectable and therefore often, the
main surgery goal is to maintain urine flow (13). There are
a few specific principles of urinary tract surgery to consider
such as the type of suture material used, use of suitable surgi-
cal instrumentation, risk of contamination (antimicrobials,
cultures, etc.) and knowledge of the anatomy at that site. (14).
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OBJETIVO 2

« Mediante nuevos planteamientos terapéuticos en Oncologia Veterinaria,
mejorar el prondstico, la calidad de vida y el bienestar del paciente

oncolégico.

Articulos:
e Use of a depot steroid formulation with CHOP-based protocol in the
treatment of mediastinal lymphoma in cats.

Iranian Journal of Veterinary Research, 2018:19 (2): 137-143.

e Assessment of the administration of maropitant and loperamide to dogs with
cancer for the prevention and reduction of adverse effects associated with
the administration of paclitaxel

American Journal of Veterinary Research, 2019: 80 (6): 1-6.
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Articulo:

e Use of a depot steroid formulation with CHOP-based protocol in the
treatment of mediastinal lymphoma in cats.

Iranian Journal of Veterinary Research, 2018:19 (2): 137-143.
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Summary

The aims of this retrospective study were to evaluate the efficacy of different steroid formulations (depot vs oral) and if the
continuous administration of steroids throughout and beyond a CHOP protocol might improve the survival time and rate of cats with
mediastinal lymphoma. The medical records of client-owned cats diagnosed with mediastinal lymphoma were reviewed at two
veterinary referral hospitals in Spain. Cases were recruited from 2008 to 2016. Those cats with mediastinal lymphoma treated with
chemotherapy were used in the collection of data including surgical procedures, chemotherapy protocol, side effects, complete
remission (CR), partial remission and survival time were calculated from time of diagnosis. The median survival time (MST) of
group with depot steroid was 370.7 days and all cats are still alive. The MST of group with oral steroid was 267.9 days. The survival
distributions were found to be significantly different. The use of depot injectable steroids with a CHOP-based protocol seems to
result in a longer survival time in patients with mediastinal lymphoma when comparing the survival distribution for those receiving
oral steroids with a CHOP-based protocol. Prospective studies with a higher number of cats are warranted to investigate the utility of

injectable steroids depot with a CHOP-based protocol in the treatment of mediastinal lymphoma.

Key words: Chemotherapy, Feline, Lymphoma, Mediastinum

Introduction

Lymphoma is the uncontrolled proliferation of
neoplastic lymphoid cells arising in lymph nodes or other
organs of the body. Some studies have been reported that
the mediastinal form occurs in less than 15% of feline
lymphoma cases in the USA in 1998 (Vail et al., 1998)
and 2005 (Louwerens et al., 2005) and approximately
25% of cases in Australia in 1997 (Court et al., 1997).
The mediastinal form includes involvement of the
thymus and/or the mediastinal and sternal lymph nodes
which may extend into the thoracic inlet (Ettinger, 2003;
Vail, 2012; Shih et al., 2014). Cats with mediastinal
lymphoma typically present for dyspnea and tachypnea
secondary to pleural effusion (Ettinger, 2003; Vail, 2012;
Shih et al., 2014). Diagnosis is commonly achieved with
the identification of lymphoblastic cells on cytological
evaluation of pleural fluid or fine needle aspiration
(FNA) of a cranial mediastinal mass (Ettinger, 2003;
Vail, 2012; Shih et al., 2014). Prior to the 1990s, feline
leukaemia virus (FeLV) was a major risk factor for the
development of feline lymphoma and leukaemia. Many
of the earlier literature reports included high proportions
of FeLV-infected cats, which has been shown to be
associated with a poorer prognosis and also has
significantly declined in prevalence since vaccination

IJVR, 2018, Vol. 19, No. 2, Ser. No. 63, Pages 137-143

programs were introduced (Mooney et al., 1987; Vail et
al., 1998; Kristal et al., 2001). However, even with a
decrease in the overall incidence of FeLV antigenemia,
the incidence of feline lymphoma is still increasing,
emphasizing the relevance of this disease in veterinary
oncology (Valli et al., 2000; Louwerens ef al., 2005).

The immunohistochemistry for lymphoma in this
study was CD3 (a marker for T cell lymphoma) and
CD79a (a marker for B cell lymphoma) (Milner et al.,
1996).

The most commonly used protocol is the CHOP-
based protocol or has also been referred to as the UW-
Madison protocol, UW-25, or L-ASP-VCAM. Drugs
included in this protocol were  vincristine,
cyclophosphamide, doxorubicin, L-asparaginase and
prednisone (Hahn ef al., 1992; Garrett et al., 2002; Chun,
2011; Simon et al., 2008; Thamm, 2014).

An intramuscular steroid depot has a slow onset of
action and a prolonged activity due to its moderate
solubility. After the injection, the pharmacodynamic
effects last several weeks or months (Ramsey, 2011).

The best way to monitor response in a patient with a
mediastinal mass might require repeated thoracic
radiographs, abdominal and thoracic cavity ultrasound,
lymph node palpation and cytological assessment after
FNA (Starrak et al., 1997).
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The aims of this retrospective study were to evaluate
the efficacy of different steroid formulations (depot vs
oral) and if the continuous administration of steroids
throughout and beyond a CHOP protocol might improve
the survival time and rate of cats with mediastinal
lymphoma.

Materials and Methods

The medical records of client-owned cats with
mediastinal lymphoma were reviewed at two veterinary
referral hospitals in Spain, Animal Bluecare Veterinary
Hospital of Mijas and Hospital Vetersalud Dr. Moya in
Torremolinos. Cases were recruited from February of
2008 until December of 2016 (Figs. 1-4, SA-C, and 6A-
B).

Inclusion criteria

Cats were included only if medical records were
complete, there was a histopathological diagnosis of
mediastinal lymphoma, no chemotherapy prior to
referral, no other concurrent disease that could influence
the survival time and no overt evidence of lymphoma at
other sites.

Fig. 1: Laterolateral radiographic views of thorax of a patient
of this study before the beginning of the treatment. There is a
mediastinal mass with a large amount of pleural effusion
involving almost the complete thorax, except the caudal area

Emergenc

Fig. 2: Laterolateral radiographic views of thorax of a patient
of this study after the beginning of the treatment. The mass and
the pleural effusion visible in the previous X-ray almost
disappeared after the first cycle of chemotherapy

Fig. 3: Ventrodorsal radiographic views of thorax of a patient
of this study before the beginning of the treatment. There is a
mediastinal mass with a large amount of pleural effusion
involving almost the complete thorax
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Fig. 4: Ventrodorsal radiographic views of thorax of a patient
of this study after the beginning of the treatment. The pleural
effusion visible in the previous X-ray disappeared after the first
cycle of chemotherapy
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Response criteria

Response or remission was considered complete (CR)
if there was 100% reduction in size of all measurable
tumors, based on assessment of tumor size following
thoracic radiographs and/or thoracic ultrasound and
clinical signs for at least 1 month. Partial response (PR)
if there was >50% but <100% reduction in size of all
measurable disease. No change in size, <50% reduction
in size and increase in size of all measurable disease
were classified as no response (NR). Repeat of
mediastinal biopsy and histologic confirmation of
remission was not performed in this clinical study.

Fig. 5: Ultrasonographies of a mediastinal lymphoma of a cat
of this study. The red arrow is pointing the mass

IJVR, 2018, Vol. 19, No. 2, Ser. No. 63, Pages 137-143

Fig. 6: CT Scan of one of the patients. Transverse planes of
thorax. Red arrow pointing the mediastinal lymphoma

In all cases, diagnosis of lymphoma was confirmed
with histopathological examination, whereas inmuno-
chemistry revealed that the lymphocytes were positive
stained for CD3 but negative for CD79a. Based on the
clinical signs, cytological examination finding, histology
and inmunohistochemistry, the 16 cases were diagnosed
as high-grade T cell mediastinal lymphoblastic
lymphomas (Figs. 7 and 8).

The sixteen cats were divided in two groups:

Group 1: Six cats were treated with a “modified” CHOP-
based protocol (cyclophosphamide, doxorubicin,
vincristine and a steroid depot) (Table 1). Modifications
allowed in the protocol included use of injectable depot
steroid instead of oral steroids at initiation of treatment
and during whole survival time.

Injectable steroid depot (Methylprednisolone acetate
[Depo-Medrone TM V©®, Zoetis], 2 mg/kg, IM) was
started in the first day of treatment repeating doses at
weeks 3, 6, 9, 13, 17, 21, 25, 29, 34 and every 8 weeks
during the CHOP-based protocol and during the
maintenance period for each patient (Table 1).

Group 2: 10 cats treated with a “classic” CHOP-based
protocol (cyclophosphamide, doxorubicin, vincristine
and oral prednisone). Prednisone was used in this group
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Fig. 7: Cytology of a mediastinal lymphoma (Wright-Giemsa
stain, x400) with a neoplastic proliferation of T lymphocytes :

characterized by a moderate amount of relatively pale Fig. 8: Immunohistochemistry CD3" of a patient of this study.
cytoplasm that often contains azurophilic granules Courtesy of Histolab Veterinaria

Table 1: Treatment for group 1. Depot injectable steroids with a CHOP-based Protocol

Week 1 Vincristine 0.7 mg/m 2 IV once L-Asparaginase 400 U/kg SC steroid depot
Week 2 Cyclophosphamide 250 mg/m 2 IV once

Week 3 Vincristine 0.7 mg/m 2 IV steroid depot

Week 4 Doxorubicin 20 mg/m 2 IV once

Week 6 Vincristine 0.7 mg/m 2 IV once steroid depot

Week 7 Cyclophosphamide 250 mg/m 2 IV once

Week 8 Vincristine 0.7 mg/m 2 IV

Week 9 Doxorubicin 20 mg/m 2 IV once steroid depot

Week 11 Vincristine 0.7 mg/m 2 IV once

Week 13 Cyclophosphamide 250 mg/m 2 IV once steroid depot
Week 15 Vincristine 0.7 mg/m 2 IV once

Week 17 Doxorubicin 20 mg/m 2 IV once steroid depot

Week 19 Vincristine 0.7 mg/m 2 IV once

Week 21 Cyclophosphamide 250 mg/m 2 I'V/oral once steroid depot
Week 23 Vincristine 0.7 mg/m 2 IV once

Week 25 Doxorubicin 20 mg/m 2 IV once steroid depot

Week 29 Steroid depot

Week 34 Steroid depot and every 8 weeks

Table 2: Treatment for group 2. “Classic” CHOP-based Protocol with oral steroids

Week 1 Vincristine 0.7 mg/m 2 IV once L-Asparaginase 400 U/kg SC Prednisone, 2 mg/kg PO SID
Week 2 Cyclophosphamide 250 mg/m 2 IV once Prednisone, 1.5 mg/kg PO SID
Week 3 Vincristine 0.7 mg/m 2 IV Prednisone, 1 mg/kg PO SID
Week 4 Doxorubicin 20 mg/m 2 IV once Prednisone, 0.5 mg/kg PO SID
Week 6 Vincristine 0.7 mg/m 2 IV once
Week 7 Cyclophosphamide 250 mg/m 2 IV once
Week 8 Vincristine 0.7 mg/m 2 IV
Week 9 Doxorubicin 20 mg/m 2 IV once
Week 11 Vincristine 0.7 mg/m 2 IV once
Week 13 Cyclophosphamide 250 mg/m 2 IV once
Week 15 Vincristine 0.7 mg/m 2 IV once
Week 17 Doxorubicin 20 mg/m 2 IV once
Week 19 Vincristine 0.7 mg/m2 IV once
Week 21 Cyclophosphamide 250 mg/m 2 I'V/oral once
Week 23 Vincristine 0.7 mg/m 2 IV once
Week 25 Doxorubicin 20 mg/m 2 IV once
based on the following dose reduction method. Statistical analysis
Week 1: Prednisone 2 mg/kg PO SID, week 2: We wanted to see if survival was different between

Prednisone 1.5 mg/kg PO SID, week 3: Prednisone 1 group 1 and 2, where the treatment differed by the
mg/kg PO SID, and week 4: Prednisone 0.5 mg/kg PO method of administering the steroid, injectable depot
SID (Table 2). versus oral.

The Kaplan-Meier product limit analysis and the log
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rank (Mantel-Cox) test were used for survival analysis.
Survival time was calculated from the date of diagnosis
to the date of death from any cause. Cats were censored
if they were alive at the end of the study. One cat in
group 2 that was euthanized was considered censored,
since it did not die directly as a result of the disease. The
Fisher’s exact test was used to compare treatment groups
on the degree of remission (complete vs. partial).

All statistical analyses were performed by an
independent statistical consultant.

Results

Sixteen cats characteristics are summarized in Table
3. The median age at diagnosis was 2,75 years (rangel to
6 years). The cats included 15 domestic shorthairs
(93.75%) and 1 Siamese (6.25%). There were 6 spayed
females (37.5%), 9 neutered males (56.25%) and one
intact female (6.25%). Fifteen cats (93.75%) tested
negative for FeLV antigenaemia and for FIV antibodies,
one (6.25%) tested positive for FeLV antigenaemia.

Six cats received a CHOP-based protocol with
injectable depot steroid (group 1) and ten cats received a
CHOP-based protocol with oral steroid (group 2). The
overall response rate of group 1 and 2 combined was
100% (87.5% CR, 12.5% PR and 0% NR). Of the group
1, 100% achieved a CR. The overall response rate for
group 1 was 100%, 0% a PR and 0% did not respond. Of
the group 2, 70% achieved a CR, 30% a PR and 0% did
not respond. The overall response rate for the group 2
was 100%. A Fisher’s exact test did not find statistical
significance (P=0.214) when comparing the rate of CR in
the group receiving injectable depot steroids (100%) with
the rate for those receiving oral steroids (70%).

At the end of the study, 10/16 treated cats had died or
had been euthanized and six cats were still alive. Based
on data available cause of death or euthanasia was
progression of lymphoma in 10 cats.

The overall median survival time (MST) was 306.4

Table 5: Kaplan-Meier survival estimates for groups 1 and 2

days (range: 133-493 days). The MST of group 1 was
370.7 days and all cats are still alive. The MST of group
2 was 267.9 days. The survival distributions were found
to be significantly different in group 1 and 2 using a
Mantel-Cox log rank test (2 (1) = 10.11, P=0.001)
(Tables 3-6; Fig. 9).

Table 3: Characteristics of patients included in this study

Variable Category Number Percentage
Age (years) 0-3 10 62.5%
3-6 6 37.5%
>6 0 0%
Breed DSH 15 93.75%
Siamese 1 6.25%
Gender Females 7 43.75%
Females/Neutered 6 37.5%
Males 9 56.25%
Males/Neutered 9 56.25%
Vaccinated 14 87.5%
Not vaccinated 2 12.5%
FeLV/FIV Negative 14 87.5%
FeLV Positive 2 12.5%
FIV Positive 0 0
Table 4: Survival analysis of groups 1 and 2
Protocol Total N N of events Censored N Percent
1 6 0 6 100.0%
2 10 9 1* 10.0%
Overall 16 9 7 43.8%

" The one cat in group 2 that was euthanized was considered
censored, since it did not die directly as a result of the disease

Table 6: Test of equality of survival distributions by protocol

Chi-Square df P-value

Log rank (Mantel-Cox) 10.11 1 0.001

The survival distributions were found to be significantly
different using a Mantel-Cox log rank test (2 (1) = 10.11,
P=0.001)

Cumulative proportion surviving at the time

Protocol Time Status Estimate Std. error No cumulative events No remaining cases
1 1 212 0 0 5
2 350 0 0 4
3 368 0 0 3
4 400 0 0 2
5 401 0 0 1
6 493 0 0 0
2 1 133 1 0.900 0.095 1 9
2 199 0 . . 1 8
3 201 1 0.788 0.134 2 7
4 224 1 0.675 0.155 3 6
5 236 1 0.563 0.165 4 5
6 276 1 0.450 0.166 5 4
7 282 1 0.338 0.158 6 3
8 368 1 0.225 0.140 7 2
9 372 1 0.113 0.106 8 1
10 388 1 0.000 0.000 9 0

Note: Estimates could not be computed for group 1 since all cases were censored (all cats were alive at the end of the observation

period)
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Fig. 9: Survival curve for groups 1 and 2
Discussion

Previous studies have suggested that the mediastinal
form of lymphoma was typically connected with positive
FeLV test result (Mooney et al., 1987; Mooney et al.,
1989; Gabor et al., 2001; Krystal et al., 2001). In
contrast, 1 of the 16 cats in the present study had positive
FeLV test result (6.25%). Several limitations were
present in this study. As well as other studies prior to this
one, it was a retrospective study with few numbers of
cases. There is a decrease in the proportion of the
mediastinal form of feline lymphoma cases because of
the introduction of FeLV vaccination in 1985
(Louwerens et al., 2005). The incidence of feline
lymphoma is still increasing, emphasizing the relevance
of this disease in veterinary oncology (Dorn et al., 1967;
Louwerens et al., 2005).

Response to therapy is one of the most consistent
prognostic factors noted amongst the majority of feline
lymphoma studies to date (Vail, 1998; Fox, 2003; Waite,
2013). Similar to previous reports, cats that responded to
therapy achieving a CR survived significantly longer
MST (Mooney et al., 1987). It is possible to predict the
long-term outcome for many patients in the first 4-6
weeks of a CHOP-based chemotherapy protocol. The
patient will receive five of the most commonly used
drugs with antitumor activity against lymphoma after 4-6
weeks of therapy. At the end of 6 weeks, it is possible to
make an assessment of protocol efficacy and potential
drug toxicity/tolerance. The cats with an initial CR to
therapy lived longer (12-18 months) versus the cats with
a PR to therapy (6-8 months). The CR rate achieved with
the CHOP-based protocol and the injectable depot
steroid (group 1) was 100% and all cats are alive at the
moment of writing this report and no important side
effects were reported. The CR rate achieved with the
“classic” CHOP-based protocol was 70%.

The response rate to the CHOP-based protocol
reported in previous studies was 66.7% for mediastinal
lymphoma (Fabrizio et al., 2013).

A Fisher’s exact test did not find statistical
significance when comparing the rate of CR in the group
1 (100%) with the rate in the group 2 (70%), because of
the reduced number of cases.

The MST of group 1 was 370.7 days and all cats are
still alive. The MST of group 2 was 267.9 days. The
survival distributions were found to be significantly
different using a Mantel-Cox log rank test. The use of
depot injectable steroids with a based CHOP protocol
seems to result in a longer survival time in patients with
mediastinal lymphoma when comparing the survival
distribution for those receiving oral steroids with a based
CHOP protocol.

In conclusion, the use of depot injectable steroids
combined with a CHOP-based protocol throughout and
beyond a CHOP protocol seems to result in a longer
survival time in patients with mediastinal lymphoma.
However, these preliminary results need to be interpreted
with caution because of the retrospective nature of this
study and the small amount of data available. Prospective
studies with a higher number of cases are warranted to
investigate the utility of injectable steroids depot with
CHOP-based protocol in the treatment of mediastinal
lymphoma.
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Cancer and cancer treatments can result in adverse
consequences. To minimize impairment of qual-

OBJECTIVE

To evaluate the efficacy of maropitant and loperamide for the prevention
and reduction of adverse gastrointestinal effects associated with adminis-
tration of paclitaxel to dogs with cancer.

ANIMALS
168 dogs with cancer.

PROCEDURES

The study comprised 2 phases. For phase |, dogs in the intervention group
were administered maropitant and loperamide followed by paclitaxel. Out-
comes were compared with those for a control group that received only
maropitant and paclitaxel. For phase 2, all dogs of phase | that did not
receive maropitant and loperamide and that had adverse gastrointestinal ef-
fects were enrolled; they received maropitant and loperamide and another
dose of paclitaxel.

RESULTS

In phase |, significantly fewer dogs in the intervention group had adverse
effects. For dogs that had adverse effects, the intervention group had a
lower severity of lack of appetite and lethargy. Also, adverse effects for
dogs in the intervention group were of significantly shorter duration than
for the control group. In phase 2, significant reductions in adverse effects
were observed after administration of maropitant and loperamide. In those
dogs that still had adverse effects after administration of maropitant and
loperamide, there was a significant reduction in severity of signs of nausea
and lethargy.

CONCLUSIONS AND CLINICAL RELEVANCE

A combination of maropitant and loperamide was found to be safe for use
and effective for reducing or preventing signs of paclitaxel-induced gastro-
intestinal effects in dogs. (Am J Vet Res 2019;80:xxx—xxXx)

namely neutropenia and gastrointestinal tract dis-
turbances, generally are a result of collateral dam-

ity of life and maximize effectiveness of treatments,
it is imperative to consider accepted standard medi-
cal protocols in conjunction with assessment of an
individual patient’s concurrent medical issues as well
as the implications of multimodal treatments and
polypharmacy.!

Paclitaxel is a taxane-class antimicrotubule anti-
neoplastic agent that suppresses spindle microtubule
dynamics. Paclitaxel is an effective chemotherapeu-
tic agent in dogs and cats. Additionally, paclitaxel en-
hances the cytotoxic effects of ionizing radiation and
may induce cell death in malignant tumors (eg, mam-
mary gland carcinomas, squamous cell carcinomas,
or mastocytomas)?> by triggering apoptosis. Pac-
litaxel has a narrow margin of safety. Dogs treated
with paclitaxel are likely to have adverse effects, and
serious adverse effects commonly occur.® The most
commonly encountered adverse effects of paclitaxel,

age of the cytotoxic agent to rapidly dividing cells.
Bone marrow stem cells and gastrointestinal crypt of
Lieberkuhn cells are rapidly dividing cells; thus, they
are susceptible to the antiproliferative effects of pacli-
taxel.” Paclitaxel can lead to damage to the intestinal
mucosa when the production of cells in the crypts is
interrupted.”8

The final result is ulceration of the intestines and
diarrhea in addition to signs of nausea.® Dogs have to
be monitored for vomiting, diarrhea, and dehydration
during the 2- to 5-day period after chemotherapy ad-
ministration.® Signs can range from mild inappetence
and slightly soft feces to severe intractable vomiting
and profuse hemorrhagic diarrhea. Dogs with mild
clinical signs can often be managed at home with di-
etary modifications and oral medications. Dogs that
vomit even after consumption of only water become
dehydrated or lethargic. Dogs with severe hemor-
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rhagic diarrhea should be hospitalized*7%1? and treat-
ed appropriately.

Paclitaxel is an agent with poor water solubil-
ity.!! Various factors, including solvents, emulsions,
micelles, liposomes, microspheres, nanoparticles,
cyclodextrins, pastes, and implants, have been used
to improve the solubility of paclitaxel and eliminate
undesired adverse effects.!l12

Maropitant inhibits the vomiting reflex by block-
ing NK-1 receptors in the medullary vomiting cen-
ter.!> Maropitant is effective in the prevention and
treatment of acute vomiting and also delays treat-
ment-induced signs of nausea and vomiting in dogs
receiving chemotherapy.#'4-16 Maropitant should be
avoided when an animal has gastrointestinal obstruc-
tion or perforation. Because maropitant is bound to
plasma proteins, it may compete with other highly
bound drugs (eg, loperamide).!?

Loperamide is an opioid-receptor agonist used
for the management of nonspecific acute and chronic
diarrhea that alters gastrointestinal tract motility by
stimulating circular smooth muscle contraction and,
therefore, intestinal segmentation.!> Loperamide also
stimulates absorption and inhibits secretion of fluid
and electrolytes.!? Loperamide should be avoided in
animals with gastrointestinal tract obstruction.!3

The objective of the study reported here was to
assess the efficacy of a combination of maropitant
and loperamide for the prevention and reduction of
adverse effects of the gastrointestinal tract associated
with the administration of paclitaxel to dogs with
cancer. We hypothesized that administration of the
combination of maropitant and loperamide would
reduce paclitaxel-induced adverse gastrointestinal ef-
fects in tumor-bearing dogs.

Materials and Methods

Animals

Dogs with cancer admitted to 2 veterinary
hospitals*P between June 2015 and May 2017 with the
intention that they would receive a cycle of paclitaxel
consisting of 4 treatments at 3-week intervals were
candidates for the study. Inclusion criteria were a
histologically confirmed malignancy for which there
was a reasonable expectation of responsiveness to
paclitaxel (eg, mammary gland carcinoma and squa-
mous cell carcinoma) and no prior treatment with pac-
litaxel. Exclusion criteria included the use of drugs
with antiemetic or antidiarrheal properties within 7
days of the first paclitaxel treatment, dogs with neo-
plasia of the gastrointestinal tract, dogs with clinical
signs of gastrointestinal tract abnormalities before
the first paclitaxel treatment, dogs concurrently re-
ceiving medications with the potential for gastroin-
testinal toxicosis, and dogs concurrently receiving
medications for the treatment or prevention of a gas-
trointestinal tract disorder.

Owners signed a consent form confirming that
their dog met the inclusion criteria and that they
agreed to comply with the protocol established for

the study. Owners were not told whether their dog’s
treatment included maropitant and loperamide, and
the cost of treatment was the same for all dogs in the
study, regardless of treatment group. The study was
conducted in accordance with ethical guidelines of
animal welfare.!”

Procedures

The study was conducted in 2 phases. Dogs re-
ceived a cycle of paclitaxel, which consisted of 4 ad-
ministrations of the drug at 3-week intervals. Pretreat-
ment evaluation of dogs included a complete physical
examination, CBC (including a platelet count), serum
biochemical analysis, and urinalysis.

For phase 1, maropitant® (2 mg/kg, PO, q 24 h for
4 days beginning 12 hours before paclitaxel adminis-
tration) and paclitaxel® (150 mg/m?, IV, injected over
15 to 30 minutes) were administered to dogs meet-
ing the inclusion criteria. These dogs subsequently
received 3 additional treatments with maropitant
and paclitaxel at 3-week intervals (control group; n
= 92). Another group of dogs were then enrolled in
the study. For this group, dogs that met the inclusion
criteria received maropitant and loperamide¢ (0.08
mg/kg, PO, q 8 h for 4 days beginning 12 hours be-
fore paclitaxel administration) and paclitaxel, which
was followed by 3 additional treatments with maropi-
tant and paclitaxel at 3-week intervals (intervention
group; 72).

For phase 2, dogs in the control group of phase 1
that had adverse gastrointestinal effects (n = 87) were
administered maropitant and loperamide before they
received the first dose of paclitaxel during the second
cycle of chemotherapy. These dogs subsequently re-
ceived 3 additional treatments with maropitant and
paclitaxel at 3-week intervals. There was an interval
of 3 weeks between the end of phase 1 and the start
of phase 2.

Assessment of adverse effects

For phase 1, adverse effects were assessed after
only the first paclitaxel administration. For phase 2,
adverse effects were also assessed after the adminis-
tration of maropitant and loperamide and the ensuing
dose of paclitaxel.

Each dog was observed for gastrointestinal events
for 5 days beginning at the time of paclitaxel adminis-
tration. All dogs were observed in the hospital for 24
hours after paclitaxel treatment for signs of abnormal
health. During that time, a complete physical exami-
nation was performed on each dog. Dogs were then
discharged to the owners, who were instructed to
contact the investigators if any adverse effects were
detected after hospital discharge. In addition, all cli-
ents were called daily for 5 days after their dogs were
discharged from the hospital.

Dogs were monitored for adverse effects, includ-
ing vomiting, diarrhea, signs of nausea, lack of appe-
tite, and lethargy. Adverse events were evaluated by a
veterinarian by use of a scale that corresponded with
criteria developed by the Veterinary Cooperative
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Table 1—Signalment of the dogs in phase | of a study to assess the efficacy of maropitant and lop-
eramide for the prevention or reduction of adverse effects of the gastrointestinal tract associated

with the administration of paclitaxel.

Variable Control Intervention Total P value*
Sex 0.280
Male 37 (40.2) 37 (48.7) 74 (44.0)
Female 55 (59.8) 39 (51.3) 94 (56.0)
Neuter status 0.332
Sexually intact 37 (40.2) 34 (44.7) 71 (42.3)
Castrated or spayed 55 (59.8) 42 (55.3) 97 (57.7)
Breed 0.449
Purebred 75 (81.5) 58 (76.3) 133 (79.2)
Crossbred 17 (18.5) 18 (23.7) 35 (20.8)

Values reported are number (percentage). The control group consisted of dogs that concurrently received
maropitant and paclitaxel, and the intervention group consisted of dogs that concurrently received maropitant

and loperamide in addition to paclitaxel.

*Values represent results of a Wilcoxon rank sum test and were considered significant at P < 0.05.

Oncology Group.'® Adverse events were graded on a
scale that ranged from O (none) to 4 (life-threatening
event). Information was recorded as the number of
adverse events, duration of adverse events, and time
of the adverse events (ie, interval from paclitaxel ad-
ministration until onset of event) for the 5-day period.

Statistical analysis

The study was conducted in accordance with a
nonrandomized, nonblinded, historically controlled
design. Efforts were made to ensure the intervention
and control groups were comparable with regard to
signalment; however, there may have been differ-
ences over time or minor variations in the clinical
environment. Therefore, in lieu of parametric tests,
distribution-free nonparametric tests were chosen for
all statistical comparisons.!®

For phase 1, Fisher exact tests were used to rule
out differences in signalment between the interven-
tion and control groups and to determine significant
differences in the overall incidence of each adverse
effect. Wilcoxon rank sum tests were used to rule
out differences in body weight between the interven-
tion and control groups. Mantel-Haenszel linear trend
tests were used to compare the groups on the basis
of the severity of adverse effects, time to onset of ef-
fects, and duration of effects for those dogs that had
adverse effects.

For phase 2, the McNemar test of symmetry was
used to compare the overall incidence of each adverse
effect for paclitaxel with and without the administra-
tion of maropitant and loperamide. Wilcoxon signed
rank tests were used to compare the severity of adverse
effects within dogs that had adverse effects to paclitaxel
with and without the administration of maropitant and
loperamide. All statistical analyses were performed with
statistical software.f Significance was set at P < 0.05.

Results

Animals
A total of 168 dogs were enrolled in the study
for phase 1. There were 92 dogs in the control

Table 2—Overall incidence of adverse effects for the dogs
during phase 1.

Control Intervention
Adverse effect (n=92) (n=76) P value*
Vomiting 55 (59.8) 5 (6.6) <0.001
Diarrhea 60 (65.2) 79.2) <0.001
Signs of nausea 80 (87.0) 13 (17.1) <0.001
Lack of appetite 85 (92.4) 16 (21.1) <0.001
Lethargy 85 (92.4) 13 (17.1) <0.001

There were 87 dogs in the control group and 16 dogs in the in-
tervention group that had at least | adverse effect; many dogs had
> | adverse effect.

*Values represent results of a Fisher exact test and were consid-
ered significant at P < 0.05.

See Table | for remainder of key.

group (maropitant and paclitaxel) and 76 dogs in
the intervention group (maropitant and loperamide
and paclitaxel; Table I). No significant differences
were detected between dogs in the intervention
and control groups for signalment factors, includ-
ing sex (P = 0.280), neuter status (P = 0.332), and
breed (purebred vs crossbred; P = 0.449). Mean %
SD body weight of the 168 dogs was 15.7 £ 10.5 kg;
body weight did not differ significantly (P = 0.113;
Wilcoxon rank sum test) between the control (16. 9
1 10.8 kg) and intervention (14.4 £ 10.0 kg) groups.
Of the 92 control dogs in phase 1, 87 (94.6%) had
adverse effects and were subsequently enrolled in
phase 2 of the study.

Phase |

Overall, fewer dogs had adverse effects when ma-
ropitant and loperamide were administered in con-
junction with paclitaxel for cancer treatment (Table
2). Specifically, the intervention group had signifi-
cantly (P < 0.001) lower incidences of vomiting, diar-
rhea, signs of nausea, lack of appetite, and lethargy,
compared with results for the control group.

Within the dogs that had adverse effects, the
grades of severity for the intervention group were
significantly lower for both lack of appetite (P =
0.002) and lethargy (P = 0.037) than were the grades
for these effects for the control group (Table 2). No
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Table 3—Grade of severity of the adverse effects for dogs during phase |.

Adverse
effect Grade Control Intervention P value*
Vomiting 0.157
| 0 (0) 0 (0)
2 3 (5.5) 0(0)
3 28 (50.9) 5 (100)
4 24 (43.6) 0(0)
Diarrhea 0.483
| 0(0) 0(0)
2 1 (1.7) 0 (0)
3 32 (53.3) 5(71.4)
4 27 (45.0) 2 (28.6)
Signs of nausea 0.099
| 4 (5.0 0 (0)
2 20 (25.0) 8 (61.5)
3 40 (50.0) 4 (30.8)
4 16 (20.0) 1(7.7)
Lack of appetite 0.002
| 0(0) 2 (12.5)
2 I (12.9) 2 (12.5)
3 46 (54.1) 12 (75.0)
4 28 (32.9) 0 (0)
Lethargy 0.037
| 6(7.1) 4 (30.8)
2 27 (31.8) 4 (30.8)
3 41 (48.2) 4 (30.8)
4 I (12.9) 1(7.7)

Grade of severity was assigned by use of a scale that ranged from 0 (none) to 4 (life-threatening event) and

corresponded with criteria developed by the Veterinary Cooperative Oncology Group.'®

*Values represent results of a Mantel-Haenszel linear trend test and were considered significant at P < 0.05.

See Tables | and 2 for remainder of key.

significant differences were found between groups
for the grades for vomiting (P = 0.157), diarrhea (P =
0.483), or signs of nausea (P = 0.099; Table 3).

For the 16 dogs of the intervention group
that had adverse effects, the onset was only 1
day after paclitaxel administration. In contrast
for the control group, the onset ranged from 1
to 3 days after paclitaxel administration, with
the onset of adverse effects within 1 day in 50
of 87 (57.5%) control dogs that had adverse ef-
fects. For the dogs that had adverse effects, the
clinical signs developed significantly (P = 0.003)
more acutely after paclitaxel administration in
the intervention group than in the control group.
In the dogs of the intervention group that had
adverse effects, the effects were of a significant-
ly (P = 0.040) shorter duration (1.87 days), com-
pared with the duration for the control group
(2.28 days; Table 4).

Phase 2

A total of 87 (94.6%) control dogs in phase 1 had
adverse effects and were enrolled in phase 2. There
was a significant (P < 0.001; McNemar test) reduc-
tion in grade of severity for all 5 adverse effects after
paclitaxel administration for dogs that were concur-
rently receiving maropitant and loperamide, com-
pared with when dogs received only maropitant and
paclitaxel (Table 5). Lethargy was eliminated in 61
of 85 (71.8%) dogs, and vomiting was eliminated in

Table 4—Time of onset and duration of adverse effects for

dogs in phase |.

Variable Control Intervention P value*
Onset (d) 0.003
| 50 (57.5) 16 (100)
2 31 (35.6) 0(0)
3 6 (6.9) 0 (0)
Duration (d) 0.040
| 12 (13.8) 6 (37.5)
2 40 (46.0) 6 (37.5)
3 29 (33.3) 4 (25.0)
4 5(5.7) 0(0)
5 I (1.1) 0 (0)

Onset represents the number of days from paclitaxel administra-
tion until first detection of adverse effects.

*Values represent results of a Mantel-Haenszel linear trend test
and were considered significant at P < 0.05.

See Tables | and 2 for remainder of key.

51 of 55 (92.7%) dogs during the first 5 days after
paclitaxel administration.

For those dogs that still had adverse effects after
paclitaxel and concurrent administration of maropi-
tant and loperamide, there was a significant reduc-
tion in the mean * SD grade of severity for nausea
(from 294 + 0.7 to 2.23 £ 0.4; n = 17; P = 0.008) and
lethargy (from 2.71 £ 0.9 to 2.25 £ 0.5; 24; P = 0.047).
There was not a significant (P = 0.806) reduction in
grade of severity for lack of appetite (mean grade, 3.1)
with and without maropitant and loperamide admin-
istration. Reduction in grade of severity was not as-
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Table 5—Incidence of adverse effects for 87 dogs during phase 2.

After paclitaxel

Adverse After paclitaxel and maropitant

effect and maropitant and loperamide Reduction
Vomiting 55 (63.2) 4(7.3) 51(92.7)
Diarrhea 60 (69.0) 5(8.3) 55 (91.7)
Signs of nausea 80 (92.0) 17 (21.3) 63 (78.8)
Lack of appetite 85 (97.7) 23 (27.1) 62 (72.9)
Lethargy 85 (97.7) 24 (28.2) 61 (71.8)

See Tables | and 2 for key.

sessed for vomiting or diarrhea because there were
too few dogs (4 and 5, respectively) that continued to
have these adverse effects.

Discussion

Chemotherapy-induced nausea, vomiting, and
diarrhea are common adverse effects of cancer treat-
ment, especially after paclitaxel administration.® In
the study reported here, a combination of maropi-
tant and loperamide was evaluated for its ability to
prevent paclitaxel-induced gastroenteritis in tumor-
bearing dogs. The study was conducted solely to in-
vestigate whether maropitant and loperamide would
decrease or prevent the adverse gastrointestinal ef-
fects of paclitaxel; it was not designed to assess the
efficacy of chemotherapy because most of the dogs
enrolled already had a very poor to guarded progno-
sis on the basis of the dimensions of the initial neo-
plasm or presence of metastases. The anticipated
short life expectancies of these dogs also meant that
it was not feasible to recruit patients for a third cycle
of chemotherapy. Therefore, dogs were enrolled in
phase 1 for the first cycle of treatment given the fact
the authors had seen severe adverse effects attribut-
able to paclitaxel in previous patients or in phase 2
because the dogs had adverse gastrointestinal effects
during the initial cycle of treatment.

The P-glycoprotein is a protein of the cell
membrane that pumps drugs out of cells. Loper-
amide and paclitaxel are P-glycoprotein substrates.
Paclitaxel reportedly is pumped from cells by
P-glycoprotein in humans, but there currently
are no data as to whether paclitaxel is pumped
from cells by P-glycoprotein in dogs.?® Because
coadministration of drugs is a common practice
in veterinary medicine, pharmacokinetic and
toxicological implications may develop when 2
P-glycoprotein substrates are used in the treatment
of domestic animals. Mutation of a multiple-drug
resistance gene in dogs that likely results in iver-
mectin sensitivity in several breeds (eg, Collies, Aus-
tralian Shepherds, Shetland Sheepdogs, Old English
Sheepdogs, German Shepherd Dogs, English Shep-
herds, herding-breed crosses, Silken Windhounds,
and Long-haired Whippets) allows loperamide to
penetrate the CNS and cause profound sedation.!
However, there was no evidence of clinically rele-
vant effects with concurrent use of paclitaxel and
loperamide in the present study.

Administration of chemotherapeutics results in
various degrees of damage to normal cells from the
cytotoxic agents. Therefore, clinicians should know
how to manage common adverse effects associated
with chemotherapy when administering a drug such
as paclitaxel. Most commonly, adverse gastrointesti-
nal effects usually are evident 2 to 5 days after che-
motherapeutic administration. In the study reported
here, the onset of adverse effects was 1 to 3 days after
paclitaxel administration for all dogs. More intensive
or more frequent monitoring could have resulted in
earlier detection of adverse effects.

Paclitaxel has a narrow margin of safety. All
treated dogs are likely to have adverse effects, and
serious adverse effects commonly occur. Neutrope-
nia and gastrointestinal mucosal toxicosis develop
in most treated patients. Clinical signs of gastroin-
testinal tract abnormalities can range from mild loss
of appetite and slightly soft feces to severe vomit-
ing or large amounts of watery or hemorrhagic
diarrhea.®7910.2122 Maropitant can decrease the inci-
dence and severity of diarrhea after cytotoxic treat-
ments!'?; therefore, it was not possible to determine
the proportion of the antidiarrheal effect of maropi-
tant and loperamide that was attributable to maropi-
tant or to loperamide.

Results of the study reported here supported the
contention that maropitant and loperamide can be
effective in preventing or delaying the onset of ad-
verse effects (eg, vomiting, diarrhea, signs of nausea,
lack of appetite, and lethargy) associated with admin-
istration of paclitaxel. Within the dogs that had any
adverse effects, those treated with maropitant and
loperamide had significantly less severity for lack
of appetite and lethargy and a significantly shorter
duration of adverse effects, compared with results
for the control group. No differences were found in
the grade of severity of vomiting, diarrhea, or signs of
nausea. However, the lack of significant differences
may have been attributable, in part, to the fact that so
few dogs in the intervention group had any adverse
effects.

Human oncology patients have nausea, vomit-
ing, and diarrhea resulting from chemotherapy, and
these effects are more difficult to control during sub-
sequent cycles of chemotherapy when they are not
adequately controlled after the initial treatment.?? In
the present study, significant reductions in all adverse
effects were detected during phase 2 after adminis-
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tration of paclitaxel and concurrent administration of
maropitant and loperamide in dogs that had adverse
gastrointestinal effects after the first treatment with
maropitant and paclitaxel.

The prophylactic use of maropitant and loper-
amide can improve the quality of life and eliminate
the need for reduction in the dose of chemotherapeu-
tics in some dogs. Effects on the gastrointestinal tract
generally were transient, and dogs recovered in suf-
ficient time to allow continuation of treatment. Pro-
phylactic treatment is the current standard of care in
veterinary patients receiving cytotoxic chemothera-
peutics such as paclitaxel 3102124

Limitations of the study reported here included
participation of the owners to subjectively monitor
signs of gastrointestinal toxicosis and to return their
dogs to the hospitals when adverse effects were de-
tected. Because the study was not conducted as a
randomized design, observer bias cannot be ruled
out, and it essentially was conducted as an unmasked
study. Additionally, because the dogs were not ran-
domly assigned to treatments in a systematic manner,
the impact of other factors may have differed be-
tween the first 92 dogs (control group) and the subse-
quent 76 dogs (intervention group).

In the present study, 168 dogs received pacli-
taxel with maropitant or paclitaxel with maropi-
tant and loperamide. The combination of maropi-
tant and lo-peramide was found to be safe for use
in tumor-bearing dogs, with no clinically relevant
toxic effects that required veterinary intervention.
The combination of maropitant and loperamide was
highly effective in reducing or preventing paclitax-
el-induced adverse gastrointestinal effects in tumor-
bearing dogs.

Footnotes

a.  Animal Blue Care, Mijas, Spain.

b.  Vetersalud Veterinary Hospital Dr. Moya, Torremolinos,
Spain.

c.  Cerenia, Zoetis UK Limited, Tadworth, England.

d.  Paccal Vet-CAl, Oasmia Pharmaceutical AB, Uppsala, Sweden.

e. Imodium, Johnson & Johnson Medical Ltd, Wokingham,
England.

f. IBM SPSS Statistics, version 24.0, Armonk, NY.
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Esterilizacion: del mito a la realidad

a castracion (orquiectomia, ovariectomia, ovariohisterectomia) conlleva una serie de beneficios

para la salud de la mascota, pero también puede suponer una serie de perjuicios, que deben ser

analizados de forma individualizada por el veterinario antes de asesorar a los propietarios, de
forma responsable, sobre esta cirugia.

Factores como la edad del animal, la raza, el compromiso del propietario o el uso previsto del animal
deberan ser tenidos en cuenta.

La edad a la que se realiza la cirugia también es determinante; muchos de los problemas de una cas-
tracion prepuber se pueden evitar realizando la cirugia, siempre que sea posible, cuando el animal haya
alcanzado la madurez fisica.

Por estos motivos la castracién nunca debera ser planteada de manera sistematica y rutinaria a todos
nuestros pacientes. Son los propietarios los que deben decidir y aceptar dicho procedimiento una vez
hayan sido convenientemente informados sobre las ventajas y los inconvenientes del mismo.

INCONVENIENTES DE
LA CASTRACION
(CONTRAS)

CONVENIENTES DE
LA CASTRACION
(PROS)

Osteosarcoma
Carcinoma prostatico
Hemangiosarcoma
Linfoma y linfosarcoma
Mastocitoma
Carcinoma de células transicionales
Incontinencia urinaria
Infeccidn urinaria persistente
Inmadurez de los 6rganos genitales
Riesgos quirurgicos
Alteraciones ortopédicas
Enfermedades inmunes
Reacciones vacunales
Hipotiroidismo
Progresion Sind. Disfuncion Cognitiva
Problemas de comportamiento (miedos)

Evita gestaciones no deseadas
Evita el celo y la seudogestacion
Evita la piémetra
Evita tumor testicular
Evita tumor de ovario/utero
Disminucion tumores de mama
Disminucion tumores perianales
Disminucion hernias perineales/inguinales
Disminucion hiperplasia prostatica benigna
Disminucion prostatitis / quistes prostaticos
Disminucion alopecia glandula supracaudal
Mejora el control de la diabetes mellitus
Mejor control de la epilepsia
Prolonga la esperanza de vida
Mejora algunos comportamientos

Estas conclusiones solo pretenden exponer de forma conjunta los estudios disponibles sobre los efec-
tos de la castracion en las mascotas, con el Unico objetivo de servir de apoyo a los veterinarios.



Esterilizacion: del mito a la realidad ...

VENTAJAS DE LA
CASTRACION

01.

Evita gestaciones no deseadas.

También se consigue este efecto mediante la
esterilizacion sin la extirpacién gonadal. El pro-
blema es que la vasectomia tiene mayores com-
plicaciones postoperatorias y la ligadura de trom-
pas no es una técnica viable en perras y menos
aun en gatas.

02.

Evita el celo y la seudogestacion.

En las perras es importante realizar la cirugia du-
rante el anestro, aproximadamente unos 3 meses
después del estro.

La intervencidn durante el proestro/estro pue-
de suponer mayor riesgo de hemorragia y du-
rante el diestro puede conllevar a que persista la
seudogestacion (esto se debe a que, al extirpar
los cuerpos luteos del ovario, habra una bajada
repentina de progesterona y por lo tanto un pico
de prolactina que estimula la lactacion).

03.

Evita la aparicion de piometra, que afecta apro-
ximadamente al 25 % de las perras enteras antes
de los 10 afos de edad. Suele ocurrir durante el
diestro, donde hay elevados niveles de progeste-
rona y bajos de estradiol.

04.

Evita la existencia de tumores testiculares, va-
ginales (leiomiomas), ovaricos y uterinos, in-
dependientemente de que se haya realizado una
ovariohisterectomia o una ovariectomia, ya que
los tumores de utero dependen en gran medida
de las hormonas ovaricas para su desarrollo. En
el caso de tumores vaginales extirpados quirar-
gicamente la castracién ayuda a evitar las recidi-
vas, sobre todo si la extirpacién del tumor no ha
sido completa.

05.

Disminuye la probabilidad de padecer tumores
de mama. Estan considerados una de las neo-
plasias mas frecuentes en los animales de com-
pafia. El riesgo de padecer tumores de mama
aumenta con cada ciclo estral, lo que indica que
las hormonas sexuales suponen un factor condi-
cionante negativo para su desarrollo. La probabi-
lidad de aparicién sera menor cuanto antes sea
castrada la hembra:

e Perras (hasta un 60 % de los tumores mama-

rios son malignos en esta especie):

— castracion antes del primer celo (prepuber) =
0.5 % probabilidad tumores de mama.

— castracion después del primer celo / antes del
segundo celo = 9 % probabilidad tumores de
mama.

- castraciéon después del segundo celo / antes
del tercer celo = 26 % probabilidad tumores
de mama.

— castracion posterior al tercer celo = no conlle-
va una disminucién en la probabilidad

— de padecer tumores mamarios futuros.

e Gatas (el 90 % de los tumores mamarios se

consideran malignos)

— castracion antes de los 6 meses de edad (pre-
puber) =9 % probabilidad tumores de mama.

— castracion después del primer celo = 14 %
probabilidad tumores de mama.

— castracion después del segundo celo = 89 %
probabilidad tumores de mama.

— castracion posterior al tercer celo / 2 afos de
edad = no conlleva una disminucién en la pro-
babilidad de padecer tumores mamarios futu-
ros.

- Requiere una mencion especial la hiperplasia
mamaria benigna felina que en caso de pre-
sentarse ocurre tras el primer celo.
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Como podemos ver, en ambas especias el efecto
protector de la castracidn ocurre sélo si la cirugia
se realiza antes del tercer celo. Si una hembra
entera presenta un tumor mamario, la castracion
supondra un aumento de la supervivencia de un
45 %, comparativamente a si no fuera castrada.
Esto es independiente de la edad a la que se rea-
lice la cirugia.

06.

Disminuye la probabilidad de padecer tumo-
res perianales. Estos tumores son habituales en
perros enteros que padecen tumores testiculares.
Si el tumor perineal aparece en una hembra ha-
bria que pensar en la posibilidad de un tumor en
glandulas adrenales (productor de testosterona).

07.

Disminuye la probabilidad de padecer hernias
perineales e inguinales.

08.

Disminuye la probabilidad de padecer hiper-
plasia prostatica benigna. La padecen un alto
porcentaje de perros enteros, pudiendo presentar
0 no signos clinicos:

— 50% de los perros con 3 afos de edad.
— 80% de los perros con 6 afos de edad.
— 98% de los perros con 9 afos de edad.

Los perros castrados también padecen menos
prostatitis y quistes prostaticos.

09.

Disminuye la probabilidad de padecer alope-
cia de la glandula supracaudal.

10.

Mejor control de la diabetes mellitus.

Durante el diestro hay mayor riesgo de padecer
diabetes transitoria o permanente debido a las
elevadas concentraciones de progesterona que
tiene efecto antagonico a la insulina y estimula la
GH que es una hormona diabetégena. Por este
motivo las hembras diabéticas deberan ser cas-
tradas para un 6ptimo control de la glucemia.

11.

Mejor control de la epilepsia.

Algunos estudios indican que las hembras ente-
ras con epilepsia primaria pueden presentar mas
crisis convulsivas durante el estro y el final del
diestro por lo que la castracién podria resultar
beneficiosa.

12.

Prolonga la esperanza de vida.

Los animales castrados viven mas que los ente-
ros. Tienen menos probabilidad de morir por de-
terminadas enfermedades infecciosas, acciden-
tes durante el vagabundeo, etc.; pero aumentan
el riesgo de morir de cancer (probablemente por-
que viven mas afnos) y de enfermedades inmuno-
mediadas.

13.

Cambios en el comportamiento.
e En hembras castradas:

La conducta sexual desaparecera definitiva-
mente (atraccion de machos, marcaje, agresi-
vidad que empeora durante el celo...

La agresividad competitiva (hacia personas)
sblo desaparece si la perra la manifiesta “ex-
clusivamente” durante el celo (en cualquier otro
caso la castracion empeorara la agresividad)

e En machos castrados:

La conducta sexual puede ver disminuida su
intensidad de forma rapida, otras veces de
forma lenta y progresiva, y en ocasiones el
cambio de conducta no se produce nunca. El
mantenimiento de esta conducta dependera
de las experiencias previas que haya tenido el
macho.

— Lamontadisminuyeun65% enperroscastrados.
El marcaje territorial con orina disminu-
ye un 50% en perros y 85% en gatos.
El vagabundeo (roaming) disminuye un 90% en
ambas especies.

— La agresividad intrasexual (entre animales del
mismo sexo), por motivo territorial o por la pre-
sencia de hembras en celo, disminuye un 60%
en perros y 85% en gatos.

— La agresividad competitiva (hacia personas/
propietarios) disminuye un 25% en perros.
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INCONVENIENTES
DE LA CASTRACION

01.

Tumores. Los estrégenos y la progesterona tie-
nen un papel importante sobre la inmunidad, mo-
tivo por el cual la castracidon puede suponer un
aumento en el riesgo de padecer algunos tipos
de cancer. Hay que considerar que los animales
castrados suelen vivir mas afios que los enteros,
de modo que tendran mas probabilidad de pade-
cer tumores en edad avanzada y de morir a con-
secuencia de ellos.

02.

Osteosarcoma. Existe un efecto protector de las
hormonas sexuales durante el desarrollo y man-
tenimiento de la estructura ésea. Los estrégenos
y la testosterona pueden inhibir la proliferacién y
malignizacién de los osteoblastos. Por este mo-
tivo la castracion puede aumentar ligeramente el
riesgo de padecer osteosarcomas, sobre todo si
se realiza antes del afio de edad. Este tumor es
mas frecuente en machos pero también puede
afectar a hembras. Hay razas especialmente pre-
dispuestas.

03.

Carcinoma prostatico. Un macho castrado tiene
de 2-8 veces mas probabilidad de padecer este
tumor aunque su incidencia es extremadamente
baja.

04.

Hemangiosarcoma (esplénico, cardiaco, cuta-
neo).

La probabilidad de padecer este tipo de tumor
es mayor en animales castrados. Los machos y
las hembras castradas tienen mas del doble de
riesgo de desarrollar un hemangiosarcoma esplé-
nico que los animales enteros. Las hembras cas-
tradas tienen 5 veces mas riesgo que los machos
castrados de desarrollar un hemangiosarcoma
cardiaco.

05.

Linfoma y linfosarcoma. La castracion supone
3-4 veces mayor riesgo de padecer trastornos
linfoproliferativos, sobre todo si la cirugia es tem-
prana (edad prepuber), donde la probabilidad se
triplica.

06.

Mastocitoma. Las hormonas sexuales parecen
tener un efecto protector para este tipo de tumor
aunque todavia no se han descubierto recepto-
res estrogénicos en estas células tumorales. La
frecuencia de aparicién de mastocitoma aumenta
en hembras castradas, y suelen aparecer a una
edad avanzada. Si la castracién es temprana im-
plica que los tumores aparezcan a mas pronta
edad.

07.

Carcinoma de células transicionales (vejiga).
La castracién supone el doble de riesgo de pade-
cer tumores de las vias urinarias.

08.

Incontinencia urinaria. Puede ser muy moles-
ta para los propietarios del animal. Hay algunas
razas predispuestas a padecer esta enfermedad,
afectando mas a perras de talla mediana-grande.
La edad de la castracion influye significativamen-
te:

— castracion antes de los 3 meses de edad = 13
% probabilidad de desarrollarla.

— castracion después de los 3 meses de edad
=5 % probabilidad de desarrollarla.a partir de
los 12 meses la edad de castracion no influye
en el desarrollo de la incontinencia urinaria.

Este porcentaje puede disminuirse realizando una
colposuspensién al ligamento prepubiano o a la
porcién caudal de la linea alba durante la ciru-
gia, siendo éste un procedimiento que carece de
riesgos o efectos secundarios. Las perras ente-
ras tienen muy poca incidencia de incontinencia
urinaria (8 veces menos que las castradas). En los
machos es una enfermedad muy poco frecuente.

-5-
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09.

Infeccion urinaria persistente. Hay mas riesgo
en hembras castradas antes de la pubertad.

10.

Inmadurez de los drganos genitales. Pue-
de provocar una dermatitis perivulvar crénica,
agravada si la perra tiene obesidad debido a la
castracion. Existe un mayor riesgo de vaginitis.
La frecuencia de presentacién aumenta en perras
castradas prepuberes, aunque puede afectar a
perras enteras.

11.

Riesgos quirdrgicos. La incidencia es muy baja
e incluye:

— Infecciones, abscesos

— Dehiscencia de suturas, suturas mordisquea-
das...

- Hemorragias: ocurre sobre todo si la cirugia
se realiza en proestro o estro, en animales de
gran tamafno con abundante grasa intraabdo-
minal...

- Sindrome del ovario remanente: es una compli-
cacién poco frecuente causado por la incom-
pleta extirpacién del ovario durante la cirugia.
El ovario derecho se ve afectado con mayor
frecuencia al estar localizado mas cranealmen-
te y tener mas

- dificil acceso. La hembra manifestara signos
clinicos de proestro/estro incluyendo flujo va-
ginal, inflamacion de la vulva y cambios de
comportamiento.

— Piémetra del muidn: es muy poco frecuente,
puede ir acompafnada de un sindrome

- de ovario remanente o de una suplementacion
con progestagenos para que se produzca.

— Lesion ureteral: puede danarse durante la ova-
riohisterectomia.

- Riesgos anestésicos, sobre todo si la cirugia
es prepuber: hipoglucemia, hipotermia, bajo
metabolismo de los anestésicos...

12.

Obesidad. Los estrogenos regulan la saciedad a
nivel del SNC de modo que tras la castracion, so-
bre todo en las hembras, se produce un aumento
del apetito. Como también supone una reduc-
cion del indice metabdlico y de las necesidades
energéticas los animales castrados tienen mas
probabilidad de padecer sobrepeso u obesidad,
debiendo ser controladas con una correcta pauta
de alimentacion y de ejercicio. No hay diferencia
en cuanto a la obesidad entre animales castrados
antes o después de la pubertad.

13.

Alteraciones ortopédicas. Los estrogenos in-
fluyen en el crecimiento éptimo de los huesos.
La castracion supondra un retraso en el cierre
de las fisis 6seas y por consiguiente los huesos
creceran mas de lo normal. Este hecho, unido
al aumento de peso frecuente en los animales
castrados, puede conllevar tedricamente a una
mayor presentacion de patologias articulares
(displasia...), fracturas oseas, rotura de ligamen-
to cruzado anterior, etc. Hay gran controversia al
respecto y no existe actualmente una evidencia
cientifica claramente definida al respecto.

14.

Enfermedades inmunes. A nivel inmunoldgico
hay una interrelacion directa entre las hormonas
sexuales y el sistema inmune, de modo que el es-
tado sexual del animal influira significativamente
en la posibilidad de padecer enfermedades infec-
ciosas y/o inmunitarias. Las hembras tienen ma-
yor inmunidad que los machos (excepto durante
la gestacion, donde la inmunidad celular descien-
de) lo que supone un mayor padecimiento de en-
fermedades inmunes.

e Durante el proestro / estro:

- hay niveles elevados de estrdgenos.

— se consideran hormonas con efecto proinfla-
matorio

- hay una elevacion de la respuesta celular (linf
T, linf B, INF-y...)
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e Durante el diestro:

— hay niveles elevados de progesterona (junto a
niveles bajos de estrégenos)

— se consideran hormonas con efecto inmuno-
supresor

- hay una disminucion de la respuesta celular
(linf T, linf B, INF-y...)

— esta bajada de defensas favorece la propaga-
cion de bacterias, las cuales pudieran provo-
car el desarrollo de pidmetras.

La prolactina aumenta la inmunidad celular.

15.

Reacciones vacunales. Los animales castrados,
debido a la privacién hormonal, padecen mas en-
fermedades inmunes y tienen mas probabilidad
de padecer reacciones vacunales.

16.

Hipotiroidismo. Los animales enteros padecen
menos tiroiditis inmunes (motivo de hipotiroidis-
mo). La progesterona aumenta la produccion de
hormonas tiroideas.

17.

Sindrome de disfuncion cognitiva (SDC). Esta
patologia tiene la misma prevalencia en animales
castrados que en enteros. Sin embargo, la tes-
tosterona tiene cierto efecto protector y ralentiza
su progresion en caso de que el animal la padez-
ca. Por este motivo la castracion esta totalmente
contraindicada en animales que manifiesten sig-
nos debido al SDC (como por ejemplo eliminacion
inadecuada en casa) ya que pasarian con mas
rapidez del nivel medio de disfuncion al seve-
ro. Este deterioro cognitivo, una vez instaurado,
siempre avanza con la edad. Por el contrario si un
animal geriatrico no lo padece es poco probable
que lo vaya a desarrollar a edades avanzadas.

18.

Problemas de comportamiento. Esta contra-
indicada la castracion en una hembra que tie-
ne agresividad intrasexual o competitiva (hacia
personas), excepto cuando dicha agresividad se
produce soélo cuando tiene el celo. El comporta-
miento agresivo tras la castracion es mas extre-
mo en las hembras que eran agresivas antes de
la cirugia.

Otros comportamientos empeoran con la castra-
cion:

Miedo a tormentas, ruidos, disparos...(puede
estar relacionado con la mayor presentacion
de hipotiroidismo en animales castrados).

Ansiedad por separacion.

Hiperactividad, excitabilidad.

Timidez, miccién por sumision.

Este empeoramiento se da mas en hembras que
en machos, sobre todo cuando la
castracion se realiza antes de los 6 meses.
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CONCLUSIONES:

Primera: Los tumores uretrales son raros en los perros e incluyen basicamente a los
carcinomas de células transicionales y los fibrosarcomas. Los leiomiosarcomas uretrales
no han sido descritos en la literatura veterinaria. Estos tumores pueden crecer hacia la
vagina y vestibulo vaginal, por lo que deberian ser considerados en el diagnostico
diferencial de los tumores vaginales y de la vulva, con un impacto importante en el

tratamiento y su prondstico.

Segunda: El uso de los esteroides inyectables depot combinados un protocolo basado
en CHOP parece proporcionar una mayor supervivencia en pacientes felinos con linfoma

mediastinico.

Tercera: En el tratamiento de pacientes con cancer, la combinacién de maropitant y
loperamida fue segura, sin efectos téxicos clinicamente relevantes. Esta combinacion

fue altamente efectiva para la reduccidon o prevencién los efectos secundarios
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gastrointestinales inducidos por el paclitaxel, en protocolos de tratamiento del cancer en

perros.

Cuarta: Los ultimos estudios en el area de la oncologia permiten abordar la esterilizacion
de las mascotas desde diferentes perspectivas, dandonos la oportunidad de ofrecer a
los propietarios de las mascotas informacion relevante sobre las ventajas e

inconvenientes de estos procedimientos.
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RESUMEN

Adoptando nuevos enfoques diagndsticos y nuevas técnicas, como la
inmunohistoquimica en Veterinaria, podemos llegar al diagndstico de nuevas patologias
no descritas hasta el momento y, por tanto, no incluidas en los diagndsticos diferenciales.
Esto tendra un impacto fundamental en el tratamiento y en el pronéstico. De esta manera,
llegamos al diagnostico de un leiomiosarcoma uretral, tumor no descrito en la literatura
veterinaria hasta el momento. Estos tumores pueden crecer hacia la vagina y vestibulo
vaginal, por lo que deberian ser considerados en el diagndstico diferencial de los tumores
vaginales y de la vulva, con un impacto importante en el tratamiento y su prondéstico.

El uso de nuevos farmacos o de la forma de aplicarlos puede ser de gran utilidad
en el tratamiento de algunas patologias y de determinados pacientes. Estos nuevos
abordajes terapéuticos pueden ofrecer mejoras de los tiempos de supervivencia y, sobre
todo, de la calidad de vida del paciente. En nuestro trabajo evaluamos la eficacia de un
esteroide inyectable en forma depot dentro de un protocolo CHOP y éste parece

proporcionar una supervivencia mas larga en pacientes felinos con linfoma mediastinico.
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En otras ocasiones, un abordaje terapéutico que incluya una prevencion de los
efectos secundarios en el paciente nos ayudara a que los propietarios acepten en mejor
grado los tratamientos oncoldgicos y a que las mascotas tengan una mayor calidad de
vida y un Optimo bienestar animal. En nuestro estudio, la combinacion de maropitant y
loperamida fue segura para los pacientes con cancer, sin efectos toxicos de relevancia
clinica que requirieran intervencion veterinaria. Esta combinacion de medicamentos fue
muy efectiva a la hora de reducir o prevenir los efectos secundarios gastrointestinales
del paclitaxel en perros con cancer.

A los veterinarios clinicos se nos solicita nuestra recomendacién para guiar a los
propietarios de las mascotas en la toma de decisiones basadas en la evidencia en
materia de esterilizacion de las mascotas. La decisién de esterilizar o no deberia ser
tomada de forma individual y tener en cuenta una serie de factores entre los que se

incluye el riesgo de contraer cancer.

PALABRAS CLAVE

Oncologia, inmunohistoquimica, quimioterapia, depot, efectos secundarios,

esterilizacion, prevencion.
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SUMMARY

Adopting new diagnostic approaches and new techniques such as,
immunohistochemistry in Veterinary medicine, we can reach the diagnosis of new
pathologies not described at the time and therefore, are not included in the differential
diagnoses. This will have a fundamental impact on treatment and prognosis. Our report
described a diagnosis of urethral leiomyosarcoma. A urethral leiomyosarcoma has been
not reported in the veterinary literature. These tumors can occasionally extend into the
vagina and vestibule and should be considered in the differential diagnosis for vaginal or
vulvar tumors with an important impact in the treatment and prognosis.

The use of new drugs and how to administer them can be very useful in the
treatment of some pathologies and certain patients. These new approaches of therapy
can offer improvements in survival times and, above all, in the quality of life of the patient.
In our report we assessed the use of depot injectable steroids with a based CHOP
protocol and it seems to result in a longer survival time in feline patients with mediastinal

lymphoma.
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On other occasions, a therapeutic approach that includes a prevention of the side
effects in the patient will help the owners to accept the oncological treatments and that
pets have a better quality of life and optimal animal welfare. In our study, the combination
of maropitant and loperamide was found to be safe for use in tumor-bearing dogs, with
no clinically relevant toxic effects that required veterinary intervention. The combination
of maropitant and loperamide was highly effective in reducing or preventing paclitaxel-
induced adverse gastrointestinal effects in tumor-bearing dogs.

Veterinariy clinicians are required to guide owners in making evidence-based
decisions regarding whether and when to neuter pets. To assist this process, clinical
studies provide useful information specific to this matter. The decision as to whether or
not to neuter should be made on an individual basis and should take a range of factors

into account, including risk of cancer.

KEY WORDS

Oncology, immunochemistry, chemotherapy, depot, side effects, neutering,

prevention.
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