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1. GLOSARIO DE ABREVIATURAS

BCR = Recurrencia bioquimica

CP = Cancer de préstata

CPRC = Cancer de prostata resistente a la castracion
ECA = Ensayo clinico aleatorizado

ePLND = Linfadenectomia pélvica extendida
HR = Hazard ratio

PET = Tomografia por emisidon de positrones
PLND = Linfadenectomia pélvica

PR = Prostatectomia radical

PSA = Antigeno prostatico especifico

RIC = Rango intercuartilico

RMN = Resonancia magnética nuclear

RR = Riesgo relativo

SCE = Supervivencia cancer especifica

SG = Supervivencia global

SLP = Supervivencia libre de progresion

TAC = Tomografia axial computarizada

TPA = Terapia de privacion androgénica

2. INTRODUCCION

2.1 Conceptos generales

El cancer de préstata (CP) es el cdncer mas frecuentemente diagnosticado [1] y la tercera
causa de muerte por cancer en varones en Espaia [2]. A nivel estatal, en el afio 2023 se
diagnosticaron 29.002 pacientes de CP, seguido por el cancer pulmdn (22.266), vejiga
(21.694) y colon (28.465) [1]. Mientras, en los Estados Unidos, es el cancer mas
comunmente diagnosticado en los hombres, representando el 19% de todos los casos
[3]. En el afio 2018, 164.690 norteamericanos fueron diagnosticados de CP y 39.430

murieron por esta enfermedad en el mismo afio [3].
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El CP es una enfermedad sumamente heterogénea cuya mortalidad viene condicionada
especialmente por el PSA, el Gleason y el estadio tumoral [4]. En Espafia, se estima que
entorno al 90% de los CP se diagnostican en estadio localizado frente a un 10% en
estadio localmente avanzado o metastdsico [5]. La muerte cdncer especifica a 5 afios en
pacientes con CP localizado tratados mediante cirugia o radioterapia es inferior al 5%,

frente al 30% en un escenario metastasico [6,7].

Los factores de riesgo de la enfermedad los podemos agrupar en no modificables (edad,
historia familiar, predisposicion genética, etc.) y modificables (ingesta dietética,
medicacion, infecciones, etc.). En general, los factores modificables se asocian

débilmente con el cdncer existiendo ademas cierta heterogeneidad en los estudios [7].

En ausencia de directrices claras en la prevencion del CP se hace imperativa su deteccién
precoz y estudiar los factores prondsticos que puedan impactar negativamente sobre Ia
evolucion de la enfermedad. En el escenario metastasico que, como hemos indicado, es
donde se produce la mayor mortalidad cancer especifica, los factores prondsticos mas
estudiados son los relacionados con la carga tumoral: numero y localizacién de las
metastasis dseas, presencia de metdastasis viscerales, Gleason, PSA y fosfatasa alcalina
[8-11]. Interesa, sin embargo, dilucidar aquellos factores prondsticos modificables que

permitan aumentar la supervivencia de estos pacientes.

La alta prevalencia del cancer de prostata, asi como su asociada mortalidad, obligan a
mantener la mas alta calidad en la atencion de estos pacientes. Es imperativo optimizar
el manejo de la enfermedad en cada momento y segun los diferentes escenarios clinicos

a los que nos enfrentamos, desde su estadio localizado a su evolucién metastasica.

2.2 Introduccion articulo 1

Actualmente concurren dos circunstancias: una reduccién de los programas de
despistaje poblacional del CP junto con la popularizacion de la vigilancia activa en

pacientes de bajo riesgo. Por ello, la PR que clasicamente era el tratamiento de eleccién
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para los pacientes de muy bajo o bajo riesgo, se traslada a escenarios de riesgo clinico

intermedio y alto [12].

El registro nacional sueco objetivé que el propio CP era la principal causa de muerte en
los pacientes que padecian este tipo de enfermedad [13]. Posiblemente porque algunos
de estos pacientes con riesgo clinico intermedio o alto, en realidad, ya padecen una
enfermedad localmente avanzada, incluso con metastasis adenopaticas pélvicas
asociadas. De hecho, se ha observado que hasta el 20- 30% de los pacientes con riesgo

clinico intermedio o alto padecen afectacidén ganglionar pN1 [14-17].

La PR es una de las opciones terapéuticas para el control local de la enfermedad en estos
estadios clinicos [18]. Tiene como virtud, ademas, que la linfadenectomia que se puede
asociar supone la mejor de las opciones para estadificar regionalmente la enfermedad.
La informacién sobre la presencia de metastasis en los ganglios linfaticos al diagndstico
es importante para la correcta estadificacion y el consecuente tratamiento de los

pacientes de riesgo clinico alto y la mayor parte de los de riesgo clinico intermedio.

La probabilidad o riesgo de tener ganglios linfaticos pélvicos metastdsicos al diagndstico

del cancer de préstata se puede estimar de dos modos:

e Con pruebas de imagen de nueva generacion como el Ga68PSMA. Alrededor del
80% de los ganglios metastasicos en CP son menores de 8 mm [19]. Por lo tanto,
la sensibilidad de TAC y RNM son bajas [20]. La tomografia por emisién de
positrones es una nueva modalidad de imagen basada en informaciéon molecular.
Recientemente, el uso cada vez mas frecuente del PSMA PET-TAC marcado con
68Ga o 18F, impresiona de que va a revolucionar la estadificacion del cancer de
prostata [21]. Sin embargo, una revisidn sistematica reciente que incluyo doce
estudios con un total de 322 demostré una excelente especificidad, pero bajay
variable sensibilidad [22].

e Con nomogramas basados en parametros que incluyen: PSA, puntuacion
Gleason, numero de cilindros afectos por cancer en la biopsia positivos o
caracteristicas de la resonancia magnética multiparamétrica [23,24,25]. De

hecho, las guias clinicas recomiendan la utilizaciéon de estas calculadoras para
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conocer de manera preoperatoria el riesgo de que el paciente padezca una
enfermedad pN1y la toma de decisiones (linfadenectomia si 0 no) en funcién de
la probabilidad calculada para cada caso. Las europeas apuestan por el
nomograma de Briganti y cols y recomiendan la linfadenectomia extendida
cuando el riesgo calculado de tener metdstasis es mayor al 5% [24]. Las guias de
la NCCN abogan por el modelo de Cagiannos y cols y establecen un punto de

corte del 2% [26].

Independientemente de la opcidon que se tome para el calculo del riesgo de tener
metdstasis ganglionares, es obvio que la linfadenectomia es la mejor estrategia para la
estadificacion de la enfermedad y, por tanto, el resultado de la misma, el mejor
marcador prondstico para estos pacientes. Varios estudios han demostrado que el
numero de metdstasis ganglionares en la linfadenectomia constituyen un factor
pronostico [27, 28]. El comportamiento bioquimicoy la supervivencia libre de metastasis
es significativamente peor cuando se objetivan mas de dos metastasis [27, 28]. Ademas,
un antiguo estudio aleatorizado que incluyo solo 100 pacientes con linfadenectomias
positivas para metdstasis demostré que el uso precoz de terapia de privacién
androgénica tenia un beneficio en supervivencia cuando lo compardabamos con el uso
tardio de dicha estrategia [29]. Por tanto, la informacién que deriva de la

linfadenectomia supondria un beneficio oncolégico, cuanto menos, indirecto.

La extension de la linfadenectomia también ha sido objeto de debate y estudio. La
ePLND supone una exquisita diseccion del tejido linfograso de la pelvis, incluyendo,
obviamente los ganglios que cubren la arteria y la vena iliaca externas hasta el cruce del
uréter, de la fosa obturatriz y los ganglios medial y lateral a la arteria iliaca interna desde
el Cloquet hasta la fosita de Marcille. Dicho procedimiento supone un consumo de
tiempo y un aumento de la iatrogenia. Se estima que entre el 87% [30] y el 94% [31] de
los pacientes quedarian bien estadificados segun el anterior esquema. La
linfadenectomia limitada a la fosa obturatriz presupone insuficiente [30, 31], para la
correcta estadificacidon de los pacientes. Desde el punto de vista oncoldgico, los estudios
retrospectivos han observado la superioridad de la ePLND frente a la limitada. Pero

recientemente se han presentado los resultados de ensayo clinico americano con 1500
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pacientes aleatorizados a una linfadenectomia ampliada versus a una limitada y no se

objetivaron diferencias en la evolucidn bioquimica de los subgrupos [32].

De forma paralela, surgieron los primeros estudios que exploraron el papel del ganglio
centinela durante la prostatectomia radical [33]. El ganglio centinela se define como el
primero que recibe el drenaje de un tumor. Se basa en la suposicién de una invasién
progresiva y ordenada de las células tumorales en los ganglios linfaticos. Implica que el
racimo de ganglios estd libre de infiltracion tumoral si el primer nodo no estd afecto y
este concepto se usa habitualmente en el cdncer de mama y el melanoma. El beneficio
potencial seria obviar el tiempo quirdrgico y la iatrogenia de una ePLND cuando el
ganglio centinela no fuera metastdsico, ademas de la localizacién de ganglios centinela
fuera de la pelvis. Sin embargo, en cancer de prdstata muchos autores argumentan que
el ganglio centinela no seria aplicable en la prdstata por la multifocalidad del tumor [34],
la falta de un ganglio centinela Unico de la glandula prostatica [31], |a dificultad para la
inyeccidn del trazador alrededor del tumor vy la falta de una técnica fiable para el analisis
intraoperatorio del ganglio centinela. El grupo aleman de Wawroschek y Winter con mas
de 1200 casos de experiencia objetivaron una razén de verosimilitud negativa menor al
10% [35], lo que supone que es una técnica fiable para conocer el estado ganglionar de
los pacientes. Son varios los inconvenientes de susodicha técnica: el incremento de los
costos que suponen las pruebas de imagen preoperatorias, la toxicidad que supone la
irradiaciodn, la toxicidad de la inyeccidn transrectal del trazador en régimen ambulatorio
el dia previo a la intervencion, la multidisciplinariedad de la técnica y, sobre todo, la falta

de un analisis peroperatorio fiable del ganglio centinela.

En los ultimos afios se introdujeron mejoras como las sondas para el uso endoscépico
[36], el uso de fluorescencia intraoperatoria [37] y trazadores hibridos que combinan
coloide 99m Tc marcado con un fluoréforo como el verde de indocianina (ICG) para la
navegacion intraoperatoria [38]. El potencial de visualizar los ganglios involucrados en

el drenaje linfatico ha supuesto un creciente interés por el uso del ICG.

Nuestro grupo demostré en 84 pacientes a los que les practicamos una linfadenectomia
guiada por ICG seguida de una ePLND de validacidon que la exéresis selectiva de los

ganglios fluorescentes estadificod correctamente el estadio ganglionar del 97% de los
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pacientes [39]. La técnica de linografia con ICG libre tiene ventajas frente al ganglio
centinela con el trazador Tc99. La posibilidad de aplicarlo durante el procedimiento
quirurgico ahorra los sobrecostes del SPECT y del ingreso previo, asi como la potencial

iatrogenia de la irradiacién y la inoculacién del trazador el dia previo.

2.3 Introduccion articulo 2

La sarcopenia es una enfermedad progresiva y musculoesquelética vinculada a la edad
cronoldgica de la persona [40,41] caracterizada por la pérdida de masa muscular y su
funcidn asociada, lo que se relaciona con una mayor probabilidad de resultados
adversos, incluidas caidas, fracturas, discapacidad fisica y mortalidad [41].
Especificamente, la sarcopenia es probable cuando se detecta una baja fuerza muscular.
El diagndstico de sarcopenia se confirma por la presencia de baja cantidad o calidad
muscular. Cuando se detecta baja fuerza muscular, baja cantidad/calidad muscular y
bajo rendimiento fisico, se considera que la sarcopenia es grave [41]. Existe una
disminucién inherente en las concentraciones séricas de testosterona a medida que
aumenta la edad, lo que afecta directamente al desarrollo de la masa muscular y la masa
grasa. En consecuencia, el proceso de envejecimiento acelera el desarrollo de la

sarcopenia [40].

Ademads, uno de los enfoques terapéuticos en los diferentes escenarios de cdncer de
prdstata puede involucrar la TPA , que produce cambios en la composicidn corporal y la
funcion fisica [42]. Por lo tanto, la pérdida relacionada con la edad de la masa muscular
y grasa y, por lo tanto, la sarcopenia, se acentla en estos pacientes por el efecto de la

castracion quimica [42].

Se ha identificado la sarcopenia como un factor prondstico desfavorable para la
progresion de la enfermedad y la mortalidad en pacientes con cancer de ovario [43],
cancer de mama [44], cdncer de pulmdn [45] o cancer colorrectal [46], entre otros. En
el caso del cdncer de préstata, aunque se han establecido diferentes factores
prondsticos para la progresion de la enfermedad y la mortalidad, incluido el Gleason, el
estadio clinico, el PSA, la presencia de metdstasis viscerales y el niumero de sitios

metastdsicos [47], falta una conclusién clara o consenso sobre el papel prondéstico de la

10
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sarcopenia. Determinar esta asociaciéon puede incentivar el disefio de estrategias
especificas y adaptadas para mejorar el prondstico de los pacientes con cdncer de

prostata y la efectividad de los tratamientos de primera linea.

3. OBIETIVOS

3.1 Objetivos del articulo 1

Primarios

Demostrar que la linfadenectomia selectiva de los ganglios tefiidos con ICG (ICG-PLND)

disminuye el riesgo de complicaciones que asocia la ePLND.

Secundarios

Determinar si la linfadenectomia de los ganglios tefiidos por ICG tiene una capacidad
equivalente para estadificar a los pacientes diagnosticados de CP subsidiarios de
prostatectomia radical. Demostrar que la linfadenectomia selectiva tiene una
equivalente capacidad citorreductora en el caso de los pacientes que tengan metastasis

ganglionares, lo que supondra un igual control bioquimico de la enfermedad.

3.2 Objetivos del articulo 2
Los objetivos del estudio fueron identificar, evaluar criticamente y sintetizar la evidencia
cientifica disponible sobre el impacto de la sarcopenia en la progresion de la

enfermedad y la mortalidad en pacientes con cancer de préstata avanzado.

4. METODOLOGIA
4.1 Metodologia del articulo 1

4.1.1 Criterios de valoracion
Primarios

e Porcentaje de complicaciones estratificadas por la clasificacién de Clavien.
Secundarios

e Porcentaje de complicaciones grado 3, segun la clasificacién de Clavien [48].

11
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4.1.2

Media de dias de estancia.

Mediana de dias de estancia.

Porcentaje de pacientes estadiados como pN1. Pacientes con, al menos una,
metastasis ganglionar o niumero absoluto de ganglios metastasicos en cada
grupo.

Numero de ganglios disecados por grupo: nimero de ganglios analizados en el
informe de anatomia patoldgica.

Ratio numero de ganglios metastdsicos/nimero de ganglios absoluto.
Porcentaje de pacientes con PSA<= 0,01 ng/ml a los 3 meses.

Porcentaje de pacientes con PSA<=0,01 ng/ml a los 12 meses de la intervencion.
Porcentaje de pacientes con PSA <= 0,01 ng/ml a los 24 meses de la intervencion.
Porcentaje de pacientes con privacién androgénica a los 2 afios. Andlogo de la
GnRH o cualquier tratamiento antitumoral hormonal.

Tiempo a la recidiva bioquimica (PSA>0,2 ng/ml en dos mediciones consecutivas
separadas entre si 2 semanas).

Porcentaje de pacientes en recidiva bioquimica a los dos afios (PSA>0,2 ng/ml en

dos mediciones consecutivas separadas entre si 2 semanas).

Seleccion de la muestra a estudio

Criterios de inclusion

Varones diagnosticados de CP, mayores de 18 aios, subsidiarios de tratamiento con PR

gue deseen participar en el estudio y estén capacitados para firmar el consentimiento

informado. CP de riesgo clinico intermedio y alto segln la clasificacion de las guias NCCN.

Puntuacién de la Eastern Cooperative Oncology Group ECOG=0 en el momento del

diagndstico de CP. Puntuacion ASA, |, ll o lll.

Criterios de exclusion

TPA previa a la cirugia. Se permite el uso de finasteride o Dutasteride. indice de masa

corporal mayor a 40. Grupos de riesgo muy bajo, bajo y muy alto. Otro tumor,

excluyendo los basocelulares o espinocelulares de la dermis. Si se permite otros tumores

12
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si el paciente esta >2 anos Libre de enfermedad. Historia de cirugia mayor del recto o
sigma. Diverticulitis activa. Alteraciones psicoldgicas, o condiciones familiares,
socioculturales o geograficas que, a juicio del investigador, impidan al paciente dar su
consentimiento o completar el estudio. Tratamiento con radioterapia o braquiterapia
previa. Si se permite el tratamiento focal previo a la indicacién de prostatectomia

radical.
4.1.3 Diseiio del estudio

Estudio aleatorizado (1:1), unicéntrico. Comparara la proporciéon de complicaciones y el
control bioguimico, en pacientes con CP de riesgo intermedio o alto, subsidiarios de PR
y linfadenectomia. A los pacientes se les practicara una linfadenectomia selectiva de los

ganglios tefiidos de ICG versus una ePLND.

El estudio tiene las siguientes fases: Despistaje, tratamiento quirdrgico, seguimiento

postoperatorio inmediato, postoperatorio intermedio, tardio.
4.1.4 Asignacion del tratamiento

Los pacientes seran aleatorizados a linfadenectomia selectiva o ePLND en una
proporcién de 1 a 1 con el software informatico R. El software sera preparado antes de

la puesta en marcha del ensayo clinico.
4.1.5 Medicacion, toxicidad esperada o factible, modificaciones de la dosis

La droga incluida en el presente estudio es verde de indocianina. El verde de indocianina
es un colorante soluble en agua con la absorcion espectral de pico a 800 nm.

Caracteristicas que la hacen idonea para la técnica de linografia.

Una vez reconstituido en agua bidestilada tiene un pH de aproximadamente 6.5. Esta
comercializado como un polvo verde estéril liofilizado que contiene 25 mg de verde de
indocianina sin mds de yoduro de sodio al 5%. Se diluye con agua y se administra por via

endovenosa o percutanea.

13
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Después de la inyeccion intravenosa, el verde de indocianina se une rdpidamente a la
albumina que es su principal transportador (95%). No estd descrita circulacidn
extrahepatica o enterohepatica. Las mediciones simultaneas de ICG en sangre venosa y
arterial sugieren que la acumulacién renal, pulmonar, cerebral es insignificante. Su
metabolizacion es hepatica casi en exclusiva lo que hace que sea un marcador util de la

funcidn hepatica.

Estd descrito su uso para determinar el gasto cardiaco, la funcién hepatica, el flujo

sanguineo hepatico, para angiografia oftdlmica, la linografia y la perfusion renal.
No hay descritas complicaciones para el uso percutdneo del producto.

Las preparaciones de heparina que contengan bisulfito de sodio pueden reducir el pico
de absorcidn de ICG. Dicha circunstancia debe tenerse presente si se utiliza el ICG como
marcador de funcién hepatica, no para el uso percutdneo que se dara en el presente
estudio. Carcinogénesis, mutagénesis, alteracién de la fertilidad: no se han realizado

estudios para evaluar la carcinogenicidad, mutagenicidad o deterioro de la fertilidad.

Se han reportado reacciones urticariales en pacientes con o sin antecedentes de alergia
al yodo, con el uso endovenoso, no con el uso percutaneo. Si tales reacciones ocurren,
es conveniente el tratamiento con los farmacos habituales. Solo hay reportados 3 casos
de reaccién anafilactica en 4046 pacientes [49, 50]. Y solo con el uso endovascular. En
nuestro ensayo se utilizard ICG con aplicacidn percutanea intersticial, hasta la fecha no
hay descritas complicaciones mayores asociadas a este acceso. Ademas, el hecho de una
aplicacién percutanea transperineal tampoco aumenta el riesgo de infeccion o

contaminacién del campo quirurgico.

En el hipotético caso que algln paciente presentara una reaccién adversa al farmaco, el
evento se notificara a las autoridades competentes en materia de farmacovigilancia

siguiendo los cauces y plazos establecidos por dichas autoridades.

No hay datos disponibles que describan los signos y sintomas de una potencial

sobredosis. Para el uso endovenoso, el LD50 se calculd con un rango de 60y 80 mg / kg

14
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en ratones, 50 y 70 mg / kg en ratas y 50 y 80 mg / kg en conejos. No se contempla la

posibilidad de sobredosis con el uso percutaneo del producto.

4.1.6 Fases de diagnostico clinico, tratamiento y seguimiento

Desde la fase del despistaje hasta el tratamiento

La fase de despistaje o “screening” supone el periodo comprendido desde el diagndstico
hasta el tratamiento hasta los 6 meses e incluye la aleatorizacion. Tiene una duracién

minima de 4 semanas y maxima de hasta 6 meses. Durante esta fase:

e El paciente recibird el consentimiento informado, asi como la explicacién verbal
del estudio.
e El paciente se quedara con una copia del consentimiento informado.

e El paciente tendrd la oportunidad de preguntar las dudas pertinentes.

Una vez aleatorizado recibird un niumero.

Se deben cumplimentar los siguientes documentos:

Consentimiento informado firmado y fechado
Datos demograficos

Antecedentes clinicos

Datos clinicos de su CP

ECOG performance status

ASA

Estudio de extension

© N o U kB W NoE

Medicacidn habitual
Fase de tratamiento

El paciente acude al hospital el dia de la intervencién o la noche previa. Se confirmara
gue el paciente cumple los criterios de inclusidn y que los datos precisados en el epigrafe
anterior estan debidamente cumplimentados en la base de datos. Se confirmard que la

aleatorizacién estd hecha y se conocera el grupo.
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En el grupo 1. Linfadenectomia selectiva de los ganglios fluorescentes. Tras la induccidn
de la anestesia se administra de manera percutanea, transperineal ecodirigida, 25 mg
de ICG diluidos en 5 ml de agua destilada. Se aplicaran de 2 a 4 punciones por glandula
y se inoculardn de 3 a 5 ml de dilucién. Por via laparoscépica trans o intraperitoneal se
accederd al retroperitoneo donde se disecaran y extirparan solo los ganglios
fluorescentes. Dichos ganglios se representaran graficamente en una plantilla disefiada

con tal motivo.

En el grupo 2. Se hara una ePLND, al menos, hasta el cruce con los uréteres, siendo
recomendable la diseccién de los ganglios presacros y de las arterias y venas iliacas

comunes, hasta la bifurcacion.
Fase de seguimiento
Postoperatorio inmediato
A los siete dias se pormenorizara y registrara:

e El dia de alta para el calculo de la estancia.
e Se pormenorizaran todas las alteraciones del postoperatorio estrictamente
normal y se categorizaran de acuerdo con la clasificacion de Clavien Dindo [48]

o Dia de retirada de sonda para el cdlculo de la duracién de la sonda uretral.
Seguimiento hasta el quinto afio

En cada seguimiento se registrard la fecha del seguimiento y el PSA total. La
periodicidad sera trimestral el primer afio. Semestral el segundo afio y anual hasta el

quinto afio.
4.1.7 Criterios de evaluacién
Evaluacidn de las complicaciones

La variable primaria es la toxicidad de cualquier grado en la escala de Clavien-Dindo [48]

en los 3 meses que siguen a la prostatectomia radical. La toxicidad, independientemente
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del grado, se registrard por el subinvestigador responsable del seguimiento de los
pacientes durante el ingreso, y por uno de los investigadores principales. A los siete dias

de la intervencion y a los 3 meses de la intervencién.
Evaluacion de los datos patoldgicos

De los datos de la biopsia de préstata se recogen: Numero de cilindros disponibles para
el analisis. Numero de cilindros afectos por tumor. Gleason primario y Gleason
secundario. Porcentaje de patrén 4 en los grados 3+4 y 4+3. Las variables de la pieza de
prostatectomia se ajustan a los recomendados por el Colegio Americano de Patélogos

[51].
Evaluacién de los datos bioquimicos

El analisis del PSA se recoge con el kit MODULAR ANALYTICS E170, cobas e 601 y cobas
e 602.

4.1.8 Analisis estadistico

Para el calculo del tamafio muestral tomamos en consideracion las siguientes cifras que
proceden de datos propios no publicados. La probabilidad de complicaciones en el grupo
de linfadenectomia limitadas en serd del 10% (cualquier tipo de complicacién). La
probabilidad de complicaciones en las ePLND en el 35% (cualquier tipo de complicacion
o desviacion del curso postoperatorio habitual). Asumiendo un error alfa del 0,05 y una
potencia estadistica del 80%, se calcula que necesitamos 100 casos para observar las

diferencias antes expuestas.

Todos los pacientes aleatorizados se incluiran en el conjunto de datos a estudiar (analisis
por intencion de tratar). Todas las variables de interés se analizaran utilizando el
conjunto de datos. Sin embargo, aquellos pacientes que son aleatorizados, pero que
sufren una violacion relevante del protocolo, que impactarian de manera significativa
en los resultados del estudio podran ser revisados por el Investigador Principal. Por
ejemplo, paciente que es aleatorizado a ePLND pero que intraoperatoriamente se

objetivan adherencias o no tolera la posicién de trendelemburg, necesaria para la
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cirugia, y se hace la prostatectomia sin linfadadenectomia. Dicho caso podra ser excluido

del estudio.
4.1.9 Etica

Este estudio se llevara a cabo bajo los principios rectores de la Declaracion de Helsinki
de la Asociacién Médica Mundial. El estudio serd conducido por personas
cientificamente y medicamente cualificadas. Los beneficios anticipados del estudio son
proporcionales a los riesgos; Se respetaran los derechos y el bienestar de los pacientes.
Cada paciente proporcionard un consentimiento informado por escrito antes de que se
realicen pruebas o evaluaciones especificas del protocolo. Antes de iniciar el estudio, el
investigador obtendra la aprobacién del CEIm y la autorizacién de la Agencia Espafiola

del Medicamento y Productos Sanitarios (AEMPS).
4.1.10 Informacioén al paciente y consentimiento informado

Se obtendrd de cada paciente un consentimiento informado escrito, debidamente
redactado, de conformidad con la Declaracion de Helsinki, ICH, Buenas Précticas Clinicas
(GCP), para la proteccion de pacientes humanos (21 CFR 50.25 [a, b], CFR 50.27, y CFR
Parte 56, Subparte A).

El investigador proporcionara copias del formulario de consentimiento informado
firmado a cada paciente y mantendra el documento original firmado dentro del registro
clinico del paciente segun los requisitos locales. El investigador también documentara
completamente el proceso de consentimiento informado en los documentos fuente del
paciente. Todos los informes y muestras de pacientes se identificaran solo con un

numero de identificacion para mantener la confidencialidad del paciente.
4.1.11 Calidad de los datos
Gestion de los datos

La gestion de los datos clinicos serd realizada por el investigador principal. El plan de
gestion de datos incluird procedimientos para procesar los datos de este estudio vy

describira las responsabilidades de cada persona que tenga acceso a los mismos.
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Cuidado de los registros

El investigador debe hacer que los datos originales del estudio (impresos o electrénicos)
estén disponibles para eventuales requerimientos de los inspectores de las agencias
reguladoras. Se debe mantener un archivo para cada paciente que incluya el formulario
de consentimiento informado firmado y copias de toda la documentacién de la fuente

relacionada con ese paciente.

El investigador debe garantizar la confiabilidad y disponibilidad de los documentos de

origen de los cuales se derivo la informacién en el formulario de informe del caso.

La informacidn de identidad del paciente registrada se mantendra durante al menos 15
afios en el registro de confidencialidad del paciente o durante mas tiempo si asf lo exigen

las normativas locales.

Medios y recursos materiales disponibles

El Instituto Valenciano de Oncologia (IVO) es un centro monografico de pacientes
oncoldgicos. El servicio de urologia cuenta con una datamanager, un estadistico y una
coordinadora de ensayos clinicos. Ademas del personal estructural, el servicio dispone
de fellows y residentes externos que han colaborado y colaboran en la investigacidn. El
verde de indocianina es una sustancia econdmica y facil de usar. Los reactivos para el
analisis del PSAy del fluoréforo son practica habitual. Como se comentado previamente,

el departamento de urologia cuenta con una amplia experiencia en su aplicacion.

4.2 Metodologia del articulo 2

4.2.1 Adquisicion de Evidencia

Se realizd una revision sistematica siguiendo el Grupo de Métodos de Prondstico de
Cochrane [52] y la presentacién siguié la declaracién de Elementos de Reporte
Preferidos para Revisiones Sistematicas y Metaanalisis (PRISMA) [53]. El protocolo esta

registrado en la base de datos PROSPERO (numero de referencia CRD42021248645).

4.2.2 Fuentes de Informacidn y Estrategia de Busqueda
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Se realizaron busquedas en las bases de datos de Medline (utilizando la plataforma
Ovid), EMBASE y Web of Science (26 de marzo de 2021). La estrategia de busqueda se
desarrolld inicialmente en Medline, incluyendo tanto vocabulario controlado como
términos de palabras de texto relacionados con sarcopenia y neoplasias de prostata, y
luego se adaptd para cada una de las otras bases de datos. Las busquedas se
restringieron a los idiomas inglés y espanol y no se pusieron limites de tiempo. Se
examinaron las listas de referencias de todos los documentos relevantes para

identificar posibles estudios adicionales que cumplieran con los criterios de seleccion.

4.2.3 Proceso de Seleccion de Estudios

Los estudios fueron elegibles para su inclusion si cumplian con los siguientes criterios:
(a) Tipo de estudio: Se incluyeron cualquier estudio observacional longitudinal (por
ejemplo, estudios de cohortes, estudios de casos y controles, o estudios de enlace de
bases de datos) y analisis secundarios de estudios experimentales (aleatorizados o no)
gue investigaran el significado prondstico de la sarcopenia en pacientes con CP para
predecir la mortalidad o la progresiéon de la enfermedad. Para que un estudio
experimental fuera elegible, debia haber utilizado solo el grupo de control o toda la
muestra del estudio ajustada para la intervencién. Se excluyeron los estudios
transversales, las series de casos o los estudios de casos y las revisiones sistematicas o
narrativas.

(b) Poblacién: Se incluyeron estudios que evaluaron a hombres de sesenta afios o mas
diagnosticados con CP avanzado. Se consideraron avanzados a los pacientes si tenian
CP metastasico, sensible a hormonas o resistente a la castracidn (ganglionar, éseo y/o
visceral) definido como cTxNxM1. Se incluyeron estudios que contemplaran otros
pacientes aparte de los relevantes para la pregunta de revisidon siempre que los
resultados de los pacientes que cumplian con los criterios de inclusion se informaran
por separado o representaran mas del 80% de la poblacidn objetivo. Se excluyeron los
estudios realizados con voluntarios sanos o animales.

(c) Factor prondstico indice: la presencia de sarcopenia definida como la pérdida
progresiva y generalizada de masa y funcion muscular esquelética evaluada por

resonancia magnética (RM), tomografia computarizada (drea o volumen muscular o
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indice musculo esquelético), absorciometria con rayos X de doble energia, o andlisis de
impedanciometria bioeléctrica.

(d) Comparador: ausencia de sarcopenia.

(e) Medidas de resultado: los estudios debian informar sobre la supervivencia global, la
supervivencia cancer especifica, la tasa de respuesta global al tratamiento del céancer,
la supervivencia libre de progresién, las complicaciones del cancer o la calidad de vida
relacionada con la salud.

(f) Temporalidad: la medicidn de la sarcopenia debia realizarse durante o después del
diagndstico. No se excluyd ningun estudio segun la duraciéon del seguimiento.

(g) Contexto: se incluyeron estudios realizados en atencion primaria o secundaria.

(h) Idioma: solo se incluyeron estudios publicados en inglés o espafiol.

4.2.4 Proceso de Seleccion de Estudios

El proceso de seleccién de estudios fue llevado a cabo por dos revisores de la siguiente
manera: primero, los revisores examinaron de forma independiente y en duplicado los
titulos y resumenes de todas las citas recuperadas; en segundo lugar, los revisores,
nuevamente de forma independiente y en duplicado, leyeron y evaluaron para su
inclusion los articulos de texto completo que parecian cumplir con los criterios de
seleccion predefinidos. Los revisores compararon y discutieron los resultados en ambas

fases y consultaron a un tercer revisor en caso de duda y discrepancia.

4.2.5 Proceso de Recoleccion de Datos

Se prepard un formulario de extraccion de datos (en formato Excel) por parte de los
autores, se realizd una prueba piloto en tres estudios antes del inicio del proceso de
extraccién de datos y se ajustd en consecuencia. Dos revisores extrajeron de forma
independiente y en duplicado los siguientes datos de los estudios incluidos:
identificacion del articulo (autor, afio de publicacion, pais y financiacién), disefio y
metodologia (objetivo, niUmero de centros y duracién del seguimiento), poblacién y sus
caracteristicas demograficas (por ejemplo, tamafio de la muestra, edad, grado/etapa
del cancer y metastasis), sarcopenia (definicién, método de medicién, momento y

punto de corte) y resultados del estudio (medias, recuentos de eventos, cociente de
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riesgos—HR, o cociente de probabilidades—OR, con especial atencién a la variabilidad
en los resultados presentados (desviacidon estandar, varianza, valores de p, etc.)). Se
extrajeron HR y OR de andlisis univariante y multivariante. Posteriormente, un tercer

revisor verifico los datos extraidos.

4.2.6 Evaluacion del Riesgo de Sesgo

Nuevamente, dos revisores evaluaron de manera independiente y duplicada el
potencial riesgo de sesgo en los estudios incluidos utilizando la herramienta Quality in
Prognosis Studies (QUIPS) [54]. Cada uno de los seis dominios utilizados por QUIPS
incluye multiples items que se evallan por separado. Basandose en las calificaciones de
los items, se realizé un juicio conclusivo sobre el riesgo de sesgo dentro de cada dominio
y se expreso en una escala de tres grados (bajo, moderado o alto riesgo de sesgo). En la
revision sistematica, el riesgo general de sesgo se considerd bajo si hasta un dominio se
clasificaba como de riesgo moderado de sesgo. Si uno o mas dominios del estudio se
clasificaban como de alto riesgo o si tres o mas se clasificaban como de riesgo
moderado, entonces el estudio se clasificaba como de alto riesgo. Todos los estudios
intermedios se clasificaron como riesgo moderado de sesgo [55]. El acuerdo
interevaluador utilizando el kappa ponderado y el acuerdo porcentual fue evaluado. Las
discrepancias en los juicios entre los revisores fueron discutidas y, en caso de no lograr
un consenso, se consultd a un tercer revisor. Los archivos QUIPS estdn disponibles bajo

solicitud de los autores.

4.2.7 Evaluacién del Sesgo de Publicacion

Segun las recomendaciones de la Colaboracién Cochrane [56], el sesgo de publicaciéon
se examind mediante la construccion de un grafico de embudo y el calculo de la prueba
de Egger, con un nivel de significancia establecido en 0.05, utilizando los comandos
metafunnel y metabias en STATA version 16 (StataCorp LLC, College Station, TX, EE.
uu.).

4.2.8 Andlisis y Sintesis de Resultados
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Se realiz6 un metaanalisis para los resultados informados por dos o mas estudios. El
metaanalisis y el grafico forestal para la tasa de sarcopenia se calcularon utilizando el
comando metaprop en STATA version 16. El hazard ratio y el intervalo de confianza del
95% correspondiente para la supervivencia global, la supervivencia especifica por
cancer y la SLP se agruparon con una estimacion de varianza indirecta en metaandlisis
utilizando el programa estadistico Review Manager (RevMan, version 5.4.1.
Copenhague: Centro Noérdico Cochrane, La Colaboracién Cochrane, 2020), y los
resultados se mostraron en graficos forestales. Se evalué la heterogeneidad utilizando
la estadistica 12. Cuando habia heterogeneidad (12 > 50% o P < 0.1), se realizaron
metaanalisis utilizando un modelo de efectos aleatorios. Se realizé un analisis de
sensibilidad omitiendo cada estudio individualmente para determinar la estabilidad de
la estimacion general del efecto. Se exploraron los efectos del estadio de la enfermedad
(CP sensible o CPRC) y el tipo de tratamiento (TPA con/sin quimioterapia o
guimioterapia) utilizando andlisis de subgrupos. La naturaleza de los datos reportados
para la edad, presencia de metdstasis y etapa de sarcopenia no permitié agruparlos
para el andlisis. La meta-regresion tampoco fue posible debido al pequeiio nimero de

estudios evaluados.

4.2.9 Evaluacion de la Certeza de la Evidencia

Se realizd una evaluacidn de la certeza de la evidencia por resultado basada en el
enfoque de la Gradacién de Recomendaciones, Evaluacién, Desarrollo (GRADE). La
certeza podria clasificarse para la baja considerando cinco dominios: riesgo de sesgo,
inconsistencia, incertidumbre sobre que la evidencia sea directa, imprecisién y sesgo de
publicacidn; o clasificada al alza considerando tres dominios: efecto grande, gradiente
dosis-respuesta y confusion plausible. Se construyeron perfiles de evidencia y la certeza
general de la evidencia se clasificé desde muy baja (poca confianza en la estimacion; es
probable que el verdadero prondstico sea sustancialmente diferente de la estimacion)

hasta alta (muy seguro de que el verdadero prondstico esta cerca de la estimacidn).
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5. RESULTADOS

5.1 Resultados del articulo 1

Se reclutaron un total de 108 pacientes en este ensayo clinico aleatorizado, con una
mediana de seguimiento de 16 meses (10-24); 54 de ellos fueron incluidos en el grupo
de ICG-PLND y 54 fueron incluidos en el grupo de ePLND. La mediana de edad fue de 65
afios, la mediana del nivel de PSA preoperatorio fue de 8 ng/mL, y el 46% de los
pacientes tenian CP de riesgo intermedio. Las caracteristicas basales de la cohorte se

presentan en la Tabla 1.

Table 1 Baseline characteristics.

Variable Total ePLND ICG-PLND
Patients, n 108 54 54
Age, years, median (IQR) 65 (60-69) 65 (61-68) 65 (60-69)
PSA, ng/mL, median (IQR) 8 (6-12) 8 (5-11) 9 (6-12)
Gleason score, n (%)
b 5 (4.6) 2(3.7) 3 (5.6)
3+4 30 (28) 15 (28) 15 (28)
4+3 35 (32) 15 (28) 20 (37)
8 28 (26) 18 (33) 10 (19)
9-10 10 (9.3) 4 (7.4) 6(11)
Clinical T stage, n (%)
Tl 64 (60) 31 (57) 33 (61)
cT2 22 (20) 13 (24) 267
cT3 22 (20) 10 (19) 12(22)
NCCN risk group, n (%)
Infermediate 50 (46) 24 (44) 26 (48)
High 58 (54) 30 (56) 28 (52)

En total, 55 pacientes de la cohorte total (51%) presentaron al menos una complicacion
postoperatoria. En cuanto al objetivo principal, la tasa de complicaciones
postoperatorias fue significativamente mayor en el grupo de ePLND (70%) en
comparacion con el grupo de ICG-PLND (32%) (P < 0.001). Cuatro pacientes (11%) del
grupo de ePLND presentaron una complicacion importante frente a dos pacientes (12%)
del grupo de ICG-PLND. Esta diferencia no fue estadisticamente significativa (P = 0.7).
Las complicaciones fuertemente relacionadas con la PLND fueron mas frecuentes en el
grupo de ePLND (riesgo relativo 4.00, IC del 95% 1.62-9.88; P < 0.05). Esta asociacion

fue estadisticamente significativa pero mas débil en los grupos probable e
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improbablemente relacionados con la PLND. Estos hallazgos se resumen en las Tablas 2

y 3.

Table 2 Complication rates according to Clavien-Dindo classification.

Variable

Clavien-Dindo, n (%)
0
|
Il
o
Va

Clavien-Dindo Grade, n (%)
0
>0

Clavien-Dindo Grade, n (%)
-
-V

Complications for patient, n, mean (so)

Total

53 (49)
33 (31)
16 (15)
5 (4.6)
10.9)

53 (49)
55 (51)

49 (89)
6(1.9)

0.76 (0.91)

ePLND

16 (30)

22 (41)

12 (22)
4(7.4)
0(0)

16 (30)
38 (70)
34 (89)

4(10)
12(N)

ICG-PLND P

37 (69) <0.001
11 (20)
4(7.4)
10.9)
109
37 (69) <0001
17 (31)

15 (88) 1
2(12)

0.35 (0.55) <0.001

Table 3 Type and severity of complications.

Clavien-Dindo

Clavien-Dindo

Ciavien-Dindo Cilavien-Dindo

Grade llla

Ciavien-Dindo
Grade llib

ePLND ICG-PLND ePLND ICG-PLND

Strongly PLND related

(RR 4.00, 95% Cl 1.62-9.88) P < 0.05
Lymphoedema 19
Lymphocele 1

Likely PLND related

(RR 2.57, 95% CI 1.17-5.65) P = 0.021
Sensory disturbances 7
Bleeding 5
Motor dysfunction 2
Ureteric injury -
Pulmonary embolism

Unlikely PLND related

(RR2.22, 95% CI1 1.11-4.43) P=0.017
ut
Haematuria
Urinary leak
Fever
Pain
Diarrhoea
Evisceration
Renal function

impairment

Seroma - 1 -
lieus - - -
Pneumonia
Haemorrhoids - - 1
Allergic reaction 1 = = = =

Total 57 18 ] 5 1
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Las complicaciones mas frecuentes fueron linfedema (29%), trastornos sensoriales
(15%) y sangrado (10%). El linfedema fue la Unica complicacion significativamente mayor
en el grupo de ePLND (RR 4.75, IC del 95% 1.73-13.04; P < 0.05). Los trastornos
sensoriales y el sangrado no alcanzaron significacién (RR 3.00, IC del 95% 0.86-10.48, P

=0.1; y RR 7.00, IC del 95% 0.89-54.98, P = 0.06, respectivamente).
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Un paciente en el grupo de ePLND tuvo una lesién en la vena iliaca que se considero la
Unica complicacién intraoperatoria en la cohorte general. El tiempo operatorio fue mas
largo en el grupo de ePLND, con una mediana (RIC) de 270 minutos (243—-300) frente a
240 minutos (210-252) en el grupo de ICG-PLND, lo cual fue estadisticamente
significativo (P < 0.001). No hubo diferencias en la mediana (RIC) de la estancia
hospitalaria, que fue de 3 (3—4) dias en ambos grupos (P = 0.9). Dos pacientes en el grupo
de ICG-PLND tuvieron un drenaje colocado después de la cirugia frente a uno en el grupo

de ePLND. Ningun paciente llevo el drenaje por mas de 14 dias.

La mediana (RIC) del numero de ganglios linfaticos disecados fue de 7 (4-9) en el grupo
de ICG-PLND y de 24 (18—27) en el grupo de ePLND (P < 0.001). La tasa de deteccién de
pN1 fue mayor en el grupo de ICG-PLND (28%; n = 15) que en el grupo de ePLND (22%;
n = 12), aunque esta diferencia no fue estadisticamente significativa (P = 0.7). Como se
muestra en la Tabla 4, el analisis de las muestras de prdstata arrojo hallazgos

comparables entre ambos grupos.

Table 4 Histopathological findings.

Variable Total ePLND ICG-PLND P
Dissected nodes, median (IQR) 14 (7-23) 23 (18-27) 7(4-9) <0.001
Positive LNs, n (%)

0 81 (75) 42 (78) 39 (72) 0.733

1 17 (16) 6(11) 11 (20)

2 43.7) 2:3.7) 2 3.7)

3 2(1.9) 109 10.9)

4 2019 109 10.9)

b 109 109 0 (0)

17 1(0.9) 10.9 0 (0)
pN1, n (%) 27 (25) 12 (22) 15 (28) 0.657
Gleason score, n (%)

6 2(1.9) 109 1(0.9) 0.28

3+4 35 (32) 15 (28) 20 (37)

4+3 38 (35) 24 (44) 14 (26)

8 11 Q10) 6 (11) 5 (9.3)

9-10 22 (20) 8(15) 14 (26)
R1 status, n (%) 34 (32) 17 (31) 17 (31) 1
Locally advanced disease, n (%) 75 (70) 39 (72) 36 (67) 0.676

Alos 3, 12y 24 meses, el 98% (IC del 95% 88%—99%), el 83% (IC del 95% 68%—91%) y el
64% (IC del 95% 45%—-78%) de los pacientes, respectivamente, presentaron PSA
indetectable en el grupo de ICG-PLND. Del mismo modo, en el grupo de ePLND, las tasas
de PSA indetectable fueron del 94% (IC del 95% 84%—98%), el 76% (IC del 95% 62%—
86%), y el 56% (IC del 95% 38%—71%), respectivamente. No se observaron diferencias

estadisticamente significativas entre los grupos (P = 0.5).
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La tasa de pacientes con TPA a los 24 meses fue del 8% (IC del 95% 3%—20%) en el grupo
de ICG-PLND vy del 4% (IC del 95% 1%—4%) en el grupo de ePLND (P = 0.2). En total, el
87% (IC del 95% 78%—96%) y el 75% (IC del 95% 61%—91%) de los pacientes en el grupo
de ICG-PLND experimentaron recurrencia bioquimica, frente al 93% (IC del 95% 86—99%)
y al 83% (IC del 95% 71-96%) de los pacientes en el grupo de ePLND a los 12 y 24 meses
después de la cirugia, respectivamente. Como se sefiala en la Figura 3, no se observaron
diferencias estadisticamente significativas en términos de supervivencia libre de BCR
entre los grupos. En el momento del andlisis, dos pacientes se perdieron durante el

seguimiento, y se registré una muerte debido a otras causas que no fueron el CP.

Fig. 3 Biochemical recurrence-free survival.
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5.2 Resultados del articulo 2
5.2.1 Sintesis de la Evidencia
Los resultados de la busqueda bibliografica y el proceso de seleccidon de estudios se
muestran en la Figura 1. De un total de 861 referencias identificadas inicialmente
después de eliminar duplicados, se seleccionaron 164 articulos potencialmente
relevantes para una evaluacién del texto completo. Finalmente, nueve estudios fueron

elegibles para su inclusidn segun los criterios de seleccion preestablecidos [57-65], y
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ocho de ellos fueron seleccionados para sintesis cuantitativa [57-61, 63-65]. Todos los

estudios seleccionados se publicaron en inglés entre 2015 y 2021.

[ Identification of studies via databases and registers J

=

) i | - 1142

- Rec;gﬁﬁ;%ﬁ f: fr;);r:) 142 Records removed before screening:
.‘g EMBASE (n = ;013 —» Duplicate records removed (n=
z : - 281)

=

WOS (n=446)

— l

Records screened . Records excluded
(n=861) (n=697)
Reports sought for retrieval Reports not retrieved
E. n=164) o @=1)
;
: '
Full-text articles assessed for Full-text articles excluded, with
eligibility — | reasons{n=154)
(n=16) Abstract (u = 46)
Design(n=11)
Exposure (n=16)
Participants (n = 74)
Qutcomes (n=6)
E Studies included in review (n=19)
E Studies included in meta-analyses (n = 8§)

Figure 1. PRISMA flow chart detailing the screening process.

5.2.2 Descripcion de los Estudios Incluidos

Las caracteristicas principales de los estudios seleccionados se resumen en la Tabla 1.
Siete estudios fueron revisiones retrospectivas de historias clinicas [57, 60-65], y dos
fueron cohortes retrospectivas [58,59]. Los estudios se llevaron a cabo en Corea del Sur
[59-61], Japdn [59,63], el Reino Unido [58], Finlandia [57], Espafia [62], Austria [65], y

Australia [64]. La cantidad total de participantes reclutados en los nueve estudios fue
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de 1659 hombres. El estudio mas grande incluyé a 411 hombres [61], mientras que el

estudio mas pequefio tenia solo 59 hombres [62].

Table 1. Characteristics of included studies.

Patient Sarcopenia
Fist Author, Do Follow-U
ign N Outcomes
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(¢ T Lymphnode; 10 2. Abiraterone + prednisolone: 31% an ean
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pbiiel  RRR 2 o S, data Fymeh fods 1. Docotaxel + prednisalone: NR SMI <524 NE Atl3by o5 15
R",'(’;'M; o (610-720)*  progression 2. Loss to follow-up i 2. Enzalutamide + prednisolone: NR CT scan)
3. Unknown cause of Visceral: 10 3. Abiraterone + prednisolone: NR
e PrS 37
S Previous ADT100%
) sl imaging Bone: 344 1. Docetaxel + prednisalane: NR ]
70 CRPCa Lymph node: 2. Cabazitaxel + prednisolone: NR Py o AtL3by Sarcopenia:
(Republic of RRR 411 4 2. Lost to follow-uj ~ am? /m’ 50.36 [« 2
Tores) (65-76) progresion 45 '{’-‘: e k! ﬁw #prednisolone: NR 5y a74 iy CTscan Nor-sarcopenia: 24
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52 European
Munioz- Metastatic el Working Grou
Reg ﬁ“"* M per s T L Tt ot Noimaging data lymphadenopa- 1. ADT: 100% b o NK CTsan  ©8 friehy
() thy: 30 Older People
puin) Visceral: 6 criteria [5]
Table 1. Cont.
Patient Sarcopenia
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Pak, 202025 CRPCa+ a Bone: 196 1. Docetaxel + prednisolone: 7.0% Sa 169
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3. Patients followed-up 5. Other treatment + prednisolone:
for <6 months 21% B 5
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PFS  Non-sarcopenia: 14.9
Stangl-Kremser, 655 CRPCa+ 1 Insuffcientimaging  Disant SMI<55 AtL3
2019 (26 RRR 186 P n‘m:.: ik o ymp‘\ 1. Docetaxel + prednisolone: 100 PR 8280 nnbx os 262 (IQR 13.7-42.4)
(Austrial agnwe 2. Lost to follow-up Liver |5
therpy Visceral (No
liver): 19
PFS  78(IQR:44-163)

Mean (SD) or median (IQR) as rrported ADT: andmgen depmahm lhmpy BML: body mass index; CRPCa: Caslralwn resistant prostate cancer; CSS: Cancer-specific survival; CT:
fre 4

rvivi

cancer; RCS: R
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ive record

ST

interval; IQR: i
ion; SMA: Skeletal Muscle Attenuanon SMI: Skeletal muscle index; UK: United Kingdom.

range; NR: not reported; OS: Overall survival; PCa: Prostate

La edad promedio de los pacientes fue de 69.77 afios (desviacion estandar: 1.85), con

un rango de 61 a 78 afios. Cinco estudios se centraron en pacientes con CPRC [60,61,63—

65], dos en pacientes con CPRC metastdsico [57,58], y dos en pacientes con CP

metastasico [59,62].

La prevalencia general de la sarcopenia fue del 61% (IC del 95%: 46—-76%; 12 = 97.07%,

P > 0.01) (Figura S1 del material suplementario). Sin embargo, tres de los estudios

incluidos no informaron el nimero de participantes con sarcopenia, y los datos de estos

estudios no pudieron incluirse en el andlisis [58,60,62].

29



7

UNIVERSIDAD DE LAS PALMAS
DE GRAN CANARIA

El método mads comunmente utilizado para la detecciéon de la sarcopenia fue la
medicién del indice de Masa Muscular Esquelética (SMI) mediante una tomografia
computarizada en L3 [57-61,64,65]. Sin embargo, un estudio utilizd el indice del
musculo psoas en L3 [63], y otro estudio [62] utilizd los criterios del Grupo de Trabajo
Europeo sobre Sarcopenia en Personas Mayores [41]. Los criterios utilizados para

definir la sarcopenia se detallan en la Tabla 1.

En cuanto al momento de la medicién de la sarcopenia, cuatro estudios realizaron la
medicién en el momento del diagndstico del CP [62,65], o del CPRC [60,61]. Tres
estudios realizaron la medicién antes de iniciar los tratamientos [58,59,64] y un estudio
la llevd a cabo en la evaluacion del tumor [57]. Un estudio no informé sobre el momento

de la medicién de la sarcopenia [63].

En cuanto a los resultados clinicos, siete estudios consideraron la supervivencia global
como variable objetivo [57-59, 61-65], dos consideraron la sce [59,60], y cuatro
consideraron la supervivencia libre de progresion [57,60, 64,65]. No se informaron
datos sobre tasas de respuesta global, complicaciones del cancer o calidad de vida
relacionada con la salud. La duraciéon media del seguimiento fue de veintinueve

semanas [57,59-62,65].

5.2.3 Supervivencia global
El metaanalisis de los datos univariantes [57-59,61,63—-65] y multivariantes
[58,59,61,63,64] sobre la influencia de la sarcopenia en la SG se muestra en la Figura
2. Los resultados agrupados [58,59,61,63,64] sobre la influencia de la sarcopenia en la
SG se muestran en la Figura 2. Los resultados agrupados de los datos univariantes
mostraron que los pacientes con CP con sarcopenia tenian un riesgo significativamente
mayor de mortalidad por todas las causas (efectos fijos, HR = 1.44, IC del 95%: 1.23,
1.67, P < 0.01, 12 = 0%; k = 7; n = 1081) en comparacion con los participantes sin
sarcopenia. En el metaanalisis de datos multivariantes (efectos fijos), hubo una
asociacion escasamente significativa entre la sarcopenia y la SG (efectos fijos, HR =

1.20, IC del 95%: 1.01, 1.44, P =0.04, 12 = 43%; k = 5; n = 831). El analisis de subgrupos
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y sensibilidad no mostré cambios estadisticamente significativos en la estimacién
general del resultado.
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Antoun 2015 0.2231 0.2477 10.0% 1.25[0.77, 2.03] —]
Fischer 2020 0.1989 0.3604  4.7% 1.22 [0.60, 2.47] =
lkeda 2020 0.6575 0.3254  5.8% 1.93 [1.02, 3.65] ——
Lee 2020 0.2877 0.1206 42.2% 1.33[1.05, 1.69] g
Ohtaka 2019 1.0081 0.3499  5.0% 2.74 [1.38, 5.44]
Pak 2020 0.3567 0.1558 25.3% 1.43 [1.05, 1.94] —a—
Stangl-Kremser 2019 0.4318 0.2973  6.9% 1.54 [0.86, 2.76] g
Tatal (95% CI) 100.0% 1.44 [1.23, 1.67] *
Heterogeneity: Chi* = 5.19, df = 6 (P = 0.52); I = 0% o i)S 052 «_It 2:0
Test for overall effect: Z = 4.62 (P < 0.00001) Favours Sarcopenia Favours Non-Sarcopenia
(A) Univariate Analysis.
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Antoun 2015 0.1054 0.2606 12.0% 1.11[0.67, 1.85]
lkeda 2020 0.3365 0.3322  7.4% 1.40[0.73, 2.68]
Lee 2020 -0.0101 0.1365 43.6% 0.99[0.76, 1.29]
Ohtaka 2019 1.0438 0.4372 4.2% 2.84[1.21, 6.69]
Pak 2020 0.3286 0.1573 32.8% 1.39(1.02, 1.89]
Total (95% C) 100.0% 1.20 [1.01, 1.44]
Heterogeneity: Chi‘ = 7.04, df = 4 (P = 0.13); I = 43% I t t {
¥ 0.01 0.1 1 10 100
Test for overall effect: Z = 2.05 (P = 0.04) Favours Sarcopenia Favours Non-Sarcopenia
(B) Multivariate Analysis.

Figure 2. Forest plots for overall survival [10-20,22,24-26].

5.2.4 Supervivencia cancer especifica

Solo dos estudios [59,60] informaron sobre la SCE. En el metaanalisis de los datos

univariantes, no hubo una asociacidn significativa entre la sarcopenia y la SCE (efectos

aleatorios, HR = 1.98, IC del 95%: 0.80, 4.90, P = 0.14; 12 = 74%; k = 2; n = 479) (Figura 3).

Sin embargo, el Unico estudio que informd un modelo multivariable [59] encontré que

la sarcopenia estaba significativamente asociada con una SCE mas corta (HR = 2.18, IC

del 95%: 1.07, 7.32, P = 0.04; n = 197). El analisis de subgrupos de datos univariantes

indic6 una asociacion estadisticamente significativa en pacientes con CP
hormonosensible (HR = 3.48, IC del 95%: 1.43, 8.47, P = 0.05; n = 197).
Hazard Ratio Hazard Ratio

Study or Subgroup _log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI

lkeda 2020 1.247 0.4538 40.2% 3.48[1.43, 8.47] —_—

Lee 2018 0.3011 0.1737 59.8%  1.35[0.96, 1.90] Hil-

Total (95% CI) 100.0% 1.98 [0.80, 4.90] g

Heterogeneity: Tau® = 0.33; Chi* = 3.79, df = 1 (P = 0.05); ¥ = 74% :0,01 051 1:0 100:

Test for overall effect: Z = 1.47 (P = 0.14)

Favours Sarcopenoa Favours Non-Sarcopenia

Figure 3. Forest plot for cancer-specific survival—Univariate Analysis [20,21].
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5.2.5 Supervivencia libre de progresion

Cuatro estudios proporcionaron datos sobre la SLP [57,60,64,65]. El analisis combinado
demostrd una asociacién entre la sarcopenia y una SLP mas corta, y esta asociacion
existié tanto en el analisis univariante (HR = 1.56, IC del 95%: 1.29, 1.88, P < 0.01; 12 =
0%; k = 4; n = 818) como en el analisis multivariable (HR = 1.61, IC del 95%: 1.26, 2.06, P
< 0.01; k = 3; n =588) (Figura 4). El andlisis de subgrupos de datos univariantes sugirid

gue no habia un efecto significativo del tratamiento en la asociacion entre la sarcopenia

y la SLP.
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI| IV, Fixed, 95% CI
Antoun 2015 0.2231 0.2477 15.3% 1.25[0.77, 2.03) T
Lee 2018 0.462 0.1763 30.2% 1.59[1.12, 2.24] —-
Pak 2020 0.5798 0.1625 35.5% 1.79[1.30, 2.46] -
Stangl-Kremser 2019 0.3293 0.2218 19.1% 1.39[0.90, 2.15] T—
Total (95% CI) 100.0% 1.56 [1.29, 1.88] &
Heterogeneity: Chi* = 1.77, df = 3 (P = 0.62); I’ = 0% ch 0}1 1;[) 100=

Test for overall effect: Z = 4.57 (P < 0.00001) Favours Sarcopenoa Favours Non-Sarcopenia

(A) Univariate Analysis.
Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Antoun 2015 0.2231 0.2477 25.9% 1.25[0.77,2.03] T
Lee 2018 0.4005 0.3016 17.5% 1.49[0.83, 2.70] i
Pak 2020 0.6162 0.1676 56.6% 1.85[1.33,2.57] -
Total (95% CI) 100.0% 1.61 [1.26, 2.06] L 3

i PP = = = P = I + + {
Heterogeneity: Chi 1.80,df = 2 (P = 0.41); | 0% .01 o1 10 100

Test for overall effect: Z = 3.78 (P = 0.0002) Favours Sarcopenoa Favours Non-Sarcopenia

(B) Multivariate Analysis.

Figure 4. Forest plots for progression-free survival [18,21,25,26].

6. DISCUSION

6.1 Discusion del articulo 1

Presentamos el primer ensayo clinico aleatorizado que evalla la seguridad y eficacia de
una PLND personalizada guiada por ICG en contraste con la ePLND convencional.
Nuestra experiencia inicial muestra resultados prometedores en cuanto a su menor

toxicidad con resultados oncolégicos similares a corto plazo.

Las complicaciones mayores relacionadas con la PLND son raras, y la mortalidad es casi
anecddtica [66]. Sin embargo, considerando todas las complicaciones, hasta el 14% de
los pacientes pueden experimentar al menos una después de la cirugia [67]. El hecho

de que considerdramos cualquier desviacion del curso postoperatorio regular
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establecido como una complicacidon podria explicar la alta prevalencia (51%) de

pacientes que experimentaron una o mas complicaciones en este estudio.

Una revisidn sistematica realizada por Fossati et al. [68] que evalud la seguridad y los
beneficios oncoldgicos de la PLND resaltd la escasez de evidencia de alta calidad
publicada (solo tres ECA de 66 estudios). Uno de ellos, Lestingi et al. [69], no encontré
diferencia en la tasa de complicaciones postoperatorias, y los otros dos coincidieron en
gue los linfoceles eran mas probables de ocurrir en la ePLND que en la IPLND, con
pequefias diferencias entre los grupos (2% y 9%) [70,71]. Se encontrd, en un ECA, que
el linfedema fue otra complicacién estadisticamente diferente entre los grupos. Sin
embargo, esta diferencia fue solo del 1%, por lo que puede que no sea clinicamente
relevante [66]. En nuestro estudio, el linfedema fue la Unica complicacion que fue
significativamente mayor en el grupo de ePLND. La formacion de linfoceles parece estar
relacionada con la extension de la PLND (RR 0.52, IC del 95% 0.37-0.74; P < 0.001) [25];
sin embargo, no encontramos diferencias entre los grupos con una tasa

excepcionalmente baja de desarrollo.

Otro enfoque interesante es el analisis de complicaciones segun la probabilidad de estar
relacionadas con la PLND. De esta manera, Cacciamani et al. [67] revelaron una marcada
diferencia en las complicaciones fuertemente relacionadas con la PLND, favoreciendo a
la IPLND (RR 0.46; IC del 95% 0.34-0.61; P = 0.01), mientras que no se encontraron
diferencias en los grupos probable y poco probablemente relacionados con la PLND.
Encontramos diferencias estadisticamente significativas en los tres grupos a favor del
grupo de ICG-PLND. El RR de cada grupo fue mayor, al igual que la probabilidad de

relacion con la linfadenectomia.

Respecto a los resultados anatomopatoldgicos, se encontrd enfermedad pN1 en el 28%
de los pacientes en el grupo de ICG-PLND, en contraste con el 22% detectado en el
grupo de ePLND. Este hallazgo es notable si consideramos que hubo una diferencia de
17 ganglios linfaticos disecados entre los dos grupos (siete vs. 24). Aunque esta
investigacion no fue disefiada para probar la no inferioridad oncolégica de la ICG-PLND,
estos resultados son prometedores. Dos ECA han mostrado resultados oncolégicos

comparables entre ePLND y IPLND. Touijer et al. [32], con una gran cohorte de
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pacientes, describieron tasas similares de RCP entre ePLND y IPLND. La principal critica
de ese estudio fue que hubo poca diferencia en el recuento de ganglios linfaticos entre
ambos grupos. Por otro lado, Lestingi et al. [72] reportaron una mayor diferencia en el
numero de ganglios linfaticos removidos entre ambos grupos, tres vs. 17. Sin embargo,
tampoco encontraron diferencias en la RCP con un seguimiento de 53.9 meses. La gran
proporcién de pacientes con un perfil de cancer favorable (un tercio de los pacientes
con Gleason preoperatorio 6) podria haber subestimado el beneficio oncoldgico de
ePLND, y puede ser necesaria una observacion mads prolongada para evaluar los

resultados oncolégicos.

Interesantemente, si analizamos el nimero de ganglios disecados y el porcentaje
enfermedad pN1 en estos ensayos clinicos dilucidamos un comportamiento similar. En
el estudio de Touijer et al. [32], encontraron un 14% de enfermedad pN1 en el grupo
de ePLND con una mediana de 14 ganglios linfaticos resecados. En el grupo de IPLND,
encontraron un 12% de enfermedad pN1 con una diseccién mediana de 12 ganglios
linfaticos. EI mismo hallazgo se detectd en el ensayo de Lestingi et al. [72], donde
disecaron 17 ganglios y encontraron un 17% de pacientes pN1 en el grupo de ePLND.
En IPLND, la mediana de numero de ganglios disecados fue de tres, y la tasa de pN1 fue

precisamente del 3.4%.

En el presente estudio, detectamos enfermedad pN1 en el 28% de los pacientes en el
grupo de ICG-PLND, con una extraccion mediana de solo siete ganglios linfaticos. Este
hallazgo sugiere la viabilidad oncolégica de una diseccion guiada por ICG al aumentar la
probabilidad de remover los ganglios linfaticos con mayor riesgo de afectacion. Nuestra
experiencia previa con ICG mostré un valor predictivo negativo del 97% [73]. Solo cinco
de 219 pacientes (2%) fueron estadificados incorrectamente. Decidimos realizar el
presente ensayo clinico para evaluar las tasas de complicaciones y para evaluar la
relevancia clinica de la ausencia de ganglios linfaticos positivos en pacientes

adecuadamente estadificados, ya que esta pregunta aun no esta clara.

La sensibilidad se presenta como el principal objetivo de la linfadenectomia del CP, y en
el contexto de la linfadenectomia guiada por ICG, se informa una alta variabilidad del

50% al 100% en la literatura [74-77]. Se han propuesto varias razones para estos
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resultados discordantes. En primer lugar, la sensibilidad se ha calculado tanto en
funcién del nimero de ganglios linfaticos removidos como en la estadificacién de los
pacientes. La naturaleza del presente ensayo clinico dificulta el andlisis de la
sensibilidad o el valor predictivo negativo. En segundo lugar, se han descrito diferentes
técnicas, sistemas de visidon y dosificacion. Manny et al. [74] realizaron una inyeccién
percutanea robotizada de 0.4 mL de una solucion de ICG al 2.5 mg/mL. Describen una
sensibilidad del 100% en este estudio piloto con 50 pacientes. Hruby et al. [75]
realizaron el mismo enfoque que nosotros, pero con una concentracién mds baja de la
solucién (0.25 mg de ICG disueltos en 2.5 mL de agua). La mayor sensibilidad se obtuvo
en el grupo de ICG, seguido por el super-ePLND y el ePLND, 97.7%, 87.8% y 80.5%,
respectivamente. Por ultimo, también se han validado combinaciones de ICG con
coloides radiactivos, como el 99mTc [76,78]. El grupo de Van der Poel [76] describe tres
modificaciones de su técnica respecto a la concentracidn de particulas y el sistema de
imagenes, con una sensibilidad incrementada en cada modificacion. Aunque la mejor
sensibilidad, 93.5%, se logrd con el sistema de imagen 1 HUB HD con el sistema D-Light
P de KARL STORZ GmbH & Co.KG, los resultados deben tomarse con precaucion debido
a la pequeia cohorte de pacientes. Este grupo ha publicado recientemente un ensayo
clinico de fase Il donde describen un mejor rendimiento con la inyeccién intratumoral
del marcador en lugar de la inyeccidn prostatica sistematica [78], abriendo una nuevay

prometedora linea de investigacion.

Recientemente, la linfadenectomia guiada por PSMA también estad siendo explorada
como una alternativa para sustituir la ePLND en el contexto del CP primario; sin
embargo, la evidencia cientifica aln es escasa [79]. Hasta que nuevas técnicas de imagen
surjan para determinar adecuadamente el estado de los ganglios linfaticos de los
pacientes con CP, enfoques menos invasivos, como la linfadenectomia guiada por ICG,

deben seguir siendo investigados.

El verde de indocianina es una sustancia segura y econdmica que es accesible para la
mayoria de los centros. Se puede inyectar facilmente dentro de la prostata con la ayuda
de un ultrasonido convencional. La linfadenectomia guiada por ICG personalizada ha

demostrado ser menos agresiva (en términos de tasas de complicaciones), menos
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consumidora de tiempo y ha identificado una tasa similar de pacientes pN1 en
comparacion con la ePLND. El seguimiento corto y el tamafio de la muestra son las
principales limitaciones del estudio, especialmente al informar los resultados

oncoldgicos. Se hace necesaria la validacion externa de estos resultados.

6.2 Discusion del articulo 2

Los hallazgos reportados aqui respaldan la sarcopenia como un factor prondstico
importante de la supervivencia libre de progresién en pacientes con CP avanzado.
Ademas, se encontrd una asociacion menos clara entre la sarcopenia y la supervivencia

cancer especifica y la supervivencia global.

Dado que la SLP es un marcador subrogado de la SCE y SG, el hecho de que los resultados
de esta revisidn solo hayan sido concluyentes para esta variable y no para la SCE y la SG
puede estar relacionado con la corta duracidn del seguimiento en los estudios incluidos
(promedio: 29 semanas). Es probable que un seguimiento mas prolongado pueda
demostrar una asociacion mas clara entre la sarcopenia y las variables de

supervivencia/mortalidad.

Como sucede con los resultados obtenidos para otros tipos de cancer [43-46], dos
metaanalisis recientes identificaron la sarcopenia como un factor prondstico pobre para
la progresiéon de la enfermedad en el CP [80,81]; sin embargo, ninguno se ha centrado
en la sarcopenia como un factor prondstico para el CP avanzado. Ademas, el efecto de
la sarcopenia sobre la SG fue evaluado en ambos estudios, pero no en la SCE y la SLP.
Finalmente, nuestros analisis de subgrupos y la evaluacion de la certeza de la evidencia

no se llevaron a cabo en estos estudios previos.

La prevalencia de sarcopenia en pacientes con CP estimada por el SMI en los estudios
incluidos varié ampliamente, desde el 50.36% [61] al 82.80% [65]. Esto puede deberse
al uso de diferentes puntos de corte para el diagndstico de sarcopenia (45.2-55
cm2/m2), incluyendo el uso de un punto de corte especifico para la obesidad. Dado que
el punto de corte utilizado para definir la sarcopenia influye directamente en el
resultado de las asociaciones entre el SMI y el prondstico en pacientes con cancer, es

necesario llegar a un consenso sobre esto.
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La prevalencia de sarcopenia en pacientes con CP es notablemente alta (61%) en
comparacion con pacientes afectados por otros tipos de cancer (38.6%) [82]. Esta mayor
prevalencia puede explicarse por dos factores: primero, la avanzada edad media de la
muestra (69.77 anos), y, en segundo lugar, porque un porcentaje significativo de los

pacientes estaban bajo TPA.

El principal resultado obtenido en la presente revision es la asociacién entre sarcopenia
y la supervivencia libre de progresion, que podria explicarse por la peor respuesta al

tratamiento que experimentan los pacientes con sarcopenia [82].

Es mas fdcil explicar la relacién obtenida entre sarcopenia y la supervivencia global
(asociacion débil pero estadisticamente significativa en el andlisis multivariado). Esta
asociacién se ha mostrado en otros tumores sélidos [83-86]. La sarcopenia supone una
disminucién de las reservas funcionales. Las malas reservas funcionales estan asociadas
con el fenotipo de fragilidad. La estrecha relacién entre sarcopenia y el sindrome
funcional de fragilidad es probablemente la principal razén detrds de los hallazgos

relacionados con la SG.

Ademads, en pacientes que requieren cirugia, se deben priorizar los procedimientos
quirdargicos que minimicen el riesgo de empeoramiento de la sarcopenia. En este
sentido, es ampliamente conocido que la cirugia ambulatoria o la cirugia minimamente
invasiva [87]. Implican menos dias de hospitalizacién en comparacién con la cirugia
convencional, pueden ayudar a reducir el riesgo de desnutricidn y, consecuentemente,

el empeoramiento de la sarcopenia que conlleva la hospitalizacién [88].

Cuando se requiere TPA, la TPA intermitente puede ser una alternativa para reducir el
impacto del hipogonadismo en el musculo. Desde el punto de vista oncolégico, esta
estrategia ha demostrado no inferioridad con respecto a la TPA continua [89,90]. De
hecho, las guias de urologia europea respaldan la intermitencia como una opcién de
tratamiento de TPA en un perfil seleccionado de pacientes [91]. De la misma manera
que la intermitencia puede atenuar el impacto en la masa désea [92], podria quizas

atenuar su efecto en la masa muscular.
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Las actuales guias europeas de urologia solo mencionan la sarcopenia como una
consecuencia del tratamiento androgénico. Sin embargo, como la sarcopenia podria ser
un factor prondstico desfavorable que puede empeorar con el tratamiento del CP, debe
ser sistematicamente evaluada y, si se detecta, los pacientes deben recibir un
tratamiento dirigido [42,91]. Por otro lado, el diagndstico de sarcopenia debe ir
acompanado de otras medidas para reducir el impacto del hipogonadismo en el
musculo. Asi, estudios preliminares han mostrado que los programas de ejercicio fisico
pueden mejorar la sarcopenia en pacientes con CP [93], incluso en ausencia de
testosterona [94]. También se han obtenido mejoras en la sarcopenia en pacientes con
CP suplementados con altas dosis de vitamina D [94,95]. Ademas, se estan llevando a
cabo diferentes estudios para evaluar el efecto de la suplementacién de proteinas y

creatinina, pero los resultados aun no se han publicado [97,98].

La principal limitacion de la presente revision es que la evidencia proviene
exclusivamente de estudios retrospectivos, un disefo caracterizado por un control
deficiente sobre el factor de exposicidon, covariables y potenciales factores de confusion
y sesgo. Ademas de los periodos de seguimiento cortos en los estudios incluidos en
nuestra revisidn, otra limitacién importante es, debido a la falta de consenso sobre la
definicién de sarcopenia, la diversidad de puntos de corte utilizados por los estudios
considerados para evaluar la sarcopenia. Ademads, no se pudieron realizar analisis de
subgrupos y de meta-regresidn para explorar el efecto de variables importantes como
la edad, presencia de metastasis y etapa de sarcopenia en la magnitud de la asociacion.
Finalmente, otra posible limitacion de esta revisién es la posibilidad de que algunos
estudios no hayan sido incluidos, porque no estan escritos en inglés o espanol o porque
no estan indexados en las bases de datos consultadas. A pesar de todas estas
limitaciones, el presente estudio se beneficia de métodos rigurosos siguiendo los
principios fundamentales de transparencia y replicabilidad, una busqueda integral, una
seleccion por pares, extraccidon de datos y evaluacion del riesgo de sesgo, una sintesis
cuantitativa de resultados con la exploracién de importantes fuentes potenciales de
heterogeneidad y una evaluacién de la certeza de la evidencia sobre la base de un

enfoque estructurado y explicito.
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Para el diagndstico de sarcopenia, los siguientes puntos de corte son arbitrarios en este
momento. El desarrollo de puntos de corte validados depende de datos normativos y su
valor predictivo para puntos finales sdlidos, lo cual supone una prioridad alta para
estudios de investigacién. Ademads de nuevos estudios con un seguimiento a mas largo
plazo sobre los efectos de la sarcopenia en la progresidon avanzada del CP, las futuras
lineas de investigacién deben estar relacionadas con el andlisis del impacto de diferentes
medidas destinadas a eliminar o atenuar la sarcopenia y su efecto en la evolucion del CP
avanzado, como la nutricién [99], el ejercicio fisico [100] o si la intermitencia es una
opcion de tratamiento con TPA en pacientes con CP avanzado. Otros aspectos en los que
la evaluacidn del papel de la sarcopenia podria ser relevante estan relacionados con la
decision de comenzar o no el tratamiento, o si combinarlo o no, asi como la decisién
sobre el tipo de tratamiento que mejor se adapta a un estado muscular. En este sentido,
varios estudios, algunos de los cuales estan incluidos en el metaanalisis aqui, respaldan
la idea de que los pacientes con sarcopenia sufren una mayor toxicidad y tienen peor
tolerancia a la quimioterapia [101,102]. La propuesta de estos estudios es utilizar la
sarcopenia como un factor para decidir tratar a los pacientes con una nueva generacién
de antiandrégenos en lugar de con quimioterapia. Se sabe que los nuevos
antiandrégenos también conducen a una reduccién en la masa corporal magra
[103,104], pero no se ha establecido si esto esta relacionado o no con una menor

supervivencia o tiempo libre de enfermedad [64].

En conclusiodn, la evidencia disponible respalda la visién de que la sarcopenia es un factor
prondstico importante de la SLP en pacientes con carcinoma de prdstata avanzado. Sin
embargo, la sarcopenia tiene una asociacidén débil con una SG mas corta. Finalmente, la
evidencia disponible sobre el papel de la sarcopenia en la SCE es insuficiente y, como
tal, impide sacar conclusiones definitivas y, ademads, respalda la necesidad de mayores

esfuerzos de investigacion.

7. CONCLUSIONES
La linfadenectomia pélvica extendida en pacientes con cédncer de prdstata de riesgo
intermedio o alto estd siendo replanteada como el mejor método de estadificacidn. En

este ensayo clinico, sugerimos que la linfadenectomia guiada por verde de indocianina
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puede ser una alternativa a la linfadenectomia extendida. Asocia una menor morbilidad

con resultados oncoldégicos comparables a corto plazo.

La sarcopenia es un factor prondstico importante de supervivencia libre de progresion
en pacientes con cancer de prostata avanzado. La sarcopenia tiene una relacion débil
con una supervivencia global mas corta. No hay suficiente evidencia sobre la relaciéon

entre la sarcopenia y la supervivencia cancer especifica.
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Objectives

To study the safety and efficacy of a personalised indocyanine-guided pelvic lymph node dissection (PLND) against
extended PLND (ePLND) during radical prostatectomy (RP).

Patients and Methods

Patients who were candidates for RP and lymphadenectomy, with intermediate- or high-risk prostate cancer (PCa)
according to the National Comprehensive Cancer Network guidelines, were enrolled in this randomised clinical trial.
Randomisation was made 1:1 to indocyanine green (ICG)-PLND (only ICG-stained LNs) or ePLND (obturator fossa,
external, internal, and common iliac and presacral LNs). The primary endpoint was the complication rate within 3 months
after RP. Secondary endpoints included: rate of major complications (Clavien—Dindo Grade III-IV), time to drainage
removal, length of stay, percentage of patients classified as pN1, number of LNs removed, number of metastatic LNs, rate of
patients with undetectable prostate-specific antigen (PSA), biochemical recurrence (BCR)-free survival, and rate of patients
with androgen-deprivation therapy at 24 months.

Results

A total of 108 patients were included with a median follow-up of 16 months. In all, 54 were randomised to ICG-PLND and
54 to ePLND. The postoperative complication rate was higher in the ePLND (70%) vs the ICG-PLND group (32%)

(P < 0.001). Differences between major complications in both groups were not statically significant (P = 0.7). The pN1
detection rate was higher in the ICG-PLND group (28%) vs the ePLND group (22%); however, this difference was not
statistically significant (P = 0.7). The rate of undetectable PSA at 12 months was 83% in the ICG-PLND vs 76% in the
ePLND group, which was not statistically significant. Additionally, there were no statistically significant differences in BCR-
free survival between groups at the end of the analysis.

Conclusions

Personalised ICG-guided PLND is a promising technique to stage patients with intermediate- and high-risk PCa properly. It
has shown a lower complication rate than ePLND with similar oncological outcomes at short-term follow-up.

Keywords

indocyanine green (ICG), personalised, complication, lymphadenectomy, prostate cancer

with high- and intermediate-risk PCa with an estimated risk

Infroduction of pN1 of >5% [2]. The prediction of LN involvement is
The risk of death from prostate cancer (PCa) is markedly based on several parameters, including PSA, multiparametric
increased in patients with metastatic lymph nodes (LNs) and ~ MRI, percentage of positive cores and histological

is estimated to be around 22%-30% [1]. The European characteristics [3]. Unfortunately, preoperative staging and
Association of Urology (EAU) Guidelines recommend prediction of the anatomical site of positive LNs are still
extended pelvic lymph node dissection (ePLND) in patients unsatisfactory, even though imaging for PCa continues to

© 2023 BJU International.
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improve with the introduction of prostate-specific membrane
antigen (PSMA) positron emission tomography [4].
Therefore, removing the primary PCa lymphatic landing sites
within the extended template dissection remains the most
accurate technique for nodal staging.

There are no randomised clinical trials (RCTs) supporting the
oncological benefit of ePLND in this scenario; however, a
meta-analysis showed no benefit with the low-quality of data
available [5]. Indeed, the rationale for ePLND stands between
the most accurate staging technique and a controversial
therapeutic role [6,7]. Additionally, two recent RCTs have
failed to demonstrate an oncological benefit of conventional
ePLND against limited PLND (IPLND) [8,9].

Complication rates related to PLND vary among the different
series, most of them being lymphoceles, thromboembolic
events, and bleeding [10]. The extent of the dissection
template seems to correlate with the risk of developing intra-
and postoperative complications [10]; however, some studies
have not endorsed this [8,11,12].

Indocyanine green (ICG) with near-infrared fluorescence
absorption at 780 nm and emission at 820 nm, is one of the
few imaging agents approved by the United States Food and
Drug Administration [13] and enables in vivo visualisation of
an organ’s lymphatic drainage. Our previous experience with
ICG-guided PLND (ICG-PLND) have supported this
technique with a negative predictive value of ~97% [14,15].

As diminishing the extension of the lymphadenectomy is
being explored as an alternative to ePLND with presumably
non-inferior oncological outcomes and less toxicity, we
decided to evaluate the safety and efficacy of a personalised
ICG-PLND vs the recommended ePLND.

Patients and Methods
Study Design

In this RCT, patients with intermediate- or high-risk PCa
who were candidates for radical prostatectomy (RP) were
enrolled between March 2019 and March 2022 at Fundacién
Instituto Valenciano de Oncologia. Recruited patients were
randomised to ICG-PLND or ePLND (Fig. 1).

Study Participants

The inclusion criteria were as follows: (i) patients with PCa
who were candidates for RP; (ii) National Comprehensive
Cancer Network (NCCN) intermediate- and high-risk PCa; (iii)
Eastern Cooperative Oncology Group performance status of 0;
(iv) American Society of Anesthesiologists score below IV.

The exclusion criteria were as follows: (i) androgen-
deprivation therapy (ADT) prior to surgery. Use of finasteride

2 © 2023 BJU International.

or dutasteride was allowed; (ii) body mass index of >40 kg/m?;
(iii) other active tumour, excluding basal or squamous cell
tumours of the dermis; (iv) history of major surgery of the
rectum or sigmoid; (v) active diverticulitis; (vi)

psychological alterations, or family, socio-cultural or
geographical conditions that, according to the investigator’s
judgement, may affect the patient’s consent or completion of
the study; and (vii) previous treatment with pelvic
radiotherapy (RT) or brachytherapy. Focal treatment was
allowed.

The study was approved by the local research ethics
committee and was registered in European Union Drug
Regulating Authorities Clinical Trials Database number 2019-
003483-43. All patients signed the informed consent.

A complication rate of 10% in the ICG-PLND group and
35% in the ePLND was considered. These rates were
calculated using our prospectively registered database.
Assuming an alpha error of 0.05 and a statistical power of
80%, 100 patients was stablished as the minimum sample size
to detect differences.

Study Randomisation

For allocation of the participants, a random allocation rule
generator was created using the package ‘ramdomizeR’ from
R (R Foundation for Statistical Computing, Vienna, Austria).
The random allocation sequence was created by the
statistician. Enrolment was made by the Principal
Investigator. The same day before RP, the Principal
Investigator was informed about the procedure he had to
perform.

Perioperative Management and Surgical Technique

All patients underwent abdominopelvic CT and bone scan for
preoperative staging.

Patients in the ePLND group underwent PLND in the first
place and RP last. The extended template included the
obturator, external, internal, and common iliac and presacral
nodes.

Patients randomised to ICG-PLND were placed in a dorsal
lithotomy position, and a BK UltraView 800® ultrasound was
used. A dose of 25 mg ICG was diluted in a 5 mL sterile
water solution, which was used for injection; 2.5 mL of the
dilution was injected transperineally in the middle of

the transitional zone of each prostatic lobe. Later, the patient
was re-positioned for surgery. Only ICG-stained LNs were
resected and carefully sampled individually. Nodal tissue was
assessed ex vivo and labelled according to a previously
designed scheme. When a LN vessel was observed driving
fluorescence to a LN above the common iliac artery, it was
sealed with a Hem-0-Lok®, and cranial dissection was
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Fig. 1 Consolidated Standards of Reporting Trials (CONSORT) flow diagram. *, change of residency; **, lost contact.
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Allocated to ICG-PLND (n = 54)
+ Received allocated intervention (n = 54)
+ Did not receive allocated intervention (n = 0)

A\

\ 4

Follow-Up ] v

Lost to follow-up (n = 1%)

Discontinued intervention (n = 0)

Lost to follow-up (n=1**)

Discontinued intervention (n = 0)

Analysis ] v

Analysed (n = 54)
+ Excluded from analysis (n=0)

interrupted. After ICG-PLND, RP was performed. Figure 2
summarises the PLND protocol in both groups.

All procedures were performed by the same urologist using
the laparoscopic fluorescence imaging IMAGE1 S™ RUBINA
from Karl Storz 3D and 4 K technology with near-infrared
ICG fluorescence, (Karl Storz, Tuttlingen, Germany).
Intraoperative complications were recorded according to the
EAU Intraoperative Adverse Incident Classification [16].

Prostate specimens and LNs were submitted for pathological
evaluation according to the College of American Pathologists
protocol and evaluated according to the International Society
of Urological Pathology recommendations.

J
Analysed (n = 54)
+ Excluded from analysis (n = 0)

Postoperative complications were recorded in compliance
with the suggestions from the EAU Panel Ad Hoc
recommendations [17,18]. A checklist of the
recommendation’s adherence is given in Table SI.

Every patient had low-molecular-weight heparin administered
for 1 month postoperatively for venous thromboembolism
prophylaxis [19]. Regular postoperative course was considered
if all the following items were accomplished: opioids
administration and onset of ambulation in the first 24 h,
intravenous NSAIDs up to the second day, length of
hospitalisation stay between 4 and 6 days if the patient lived
<50 or >50 km away from our centre, respectively. Any

© 2023 BJU International. 3

AsURDI'] suowto)) aAneax)) d[qesrjdde ayy £q pausaaod are sa[dnIR YO OSN JO S3[NI 10§ AT1RIQIT AUIUQ) K[IA, UO (SUONIPUOI-PUE-SULIY/ W0 K[ 1M ATeIqI[auTuo//:sdny) SuonIpuoy) pue sua | oy 39S "[£702/60/87] U0 Areiqry aurjuQ A2[ip\ ‘uosuyor % uosuor £q £11910fq/[ [ 1°01/10p/wod Ka[im"Areiqiaurjuo-sjeumol-mfqy/:sdny woiy papeofumo( 0 X0 +v9t 1



de Pablos-Rodriguez et al.

Fig. 2 Flowchart of patient’s intervention.

Removal of obturator, external, internal,

ePLND group —ly Prostatectomy
common iliac and presacral nodes
Total cohort i - -
25mg 5mL ICG injection
Ica Sterile water

ICG-PLND group

Day of surgery

deviation from an ordinary postoperative course was defined
as a complication. If a patient developed more than one
complication, the most severe was considered. The definition
of each complication is given in the Table S2.

Outpatient appointments were scheduled at 6 weeks and at

3 months. The following visits were planned according to the
LN status and PSA value. The use of ADT or adjuvant RT
was decided in a multidisciplinary genitourinary tumour
board. The scheme of these treatments and the dose and
anatomical areas of RT were registered. The use of
stereotactic body RT for treating oligorecurrent disease was
permitted. Imaging techniques at follow-up were based on
multidisciplinary internal consensus meeting.

Endpoints

The primary endpoint was the complication rate registered
according to the Clavien—Dindo classification within

3 months after RP. Major complications were defined as
Clavien—Dindo Grade III-IV. Complications were also
distributed according to the likeliness of PLND relation,
based on a recent meta-analysis [10]. Secondary endpoints
included the rate of major complications, median time to
drain removal, median length of stay (LOS), percentage of
patients classified with pN1 disease, number of LNs removed,
number of metastatic LNs, rate of patients with ADT at

24 months, rate of patients with undetectable PSA (PSA level
of <0.01 ng/mL), and biochemical recurrence (BCR)-free
survival at 3, 12 and 24 months.

4 © 2023 BJU International.

Removal of
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This study constitutes the first analysis of data that was
planned 3 months after the last patient’s intervention.

Statistical Analysis

Descriptive analysis included frequencies and proportions
for categorical variables. Pearson’s chi-squared test was used
to compare categorical variables including: Clavien—Dindo
grades, positive LNs, pN1 disease, Gleason score, R1 status,
and locally advance disease. Median and interquartile range
(IQR) were reported for continuous coded variables.
Regarding continuous data, the t-test was used to assess
differences between groups in complications per patient and
dissected LNs. The Kaplan—Meier was used to estimate
undetectable PSA level, BCR-free survival, and the rate of
patients with ADT at 24 months. The log-rank test was
used for group comparison. All tests were two-sided with a
level of significance set at 5%. Statistical analysis was
performed using R statistical software,

version 3.6.3.

Results

A total of 108 patients were enrolled in this RCT with a
median (IQR) follow-up of 16 (10-24) months; 54 of them
were included in the ICG-PLND arm and 54 were included
in the ePLND arm. The median age was 65 years, the median
preoperative PSA level was 8 ng/mL, and 46% of patients had
intermediate-risk PCa. Baseline characteristics of the cohort
are presented in Table 1.
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Table 1 Baseline characteristics.

Variable Total ePLND ICG-PLND
Patients, n 108 54 54
Age, years, median (IQR) 65 (60-69) 65 (61-68) 65 (60-69)
PSA, ng/mL, median (IQR) 8 (6-12) 8 (5-11) 9 (6-12)
Gleason score, n (%)
6 5 (4.6) 2 (3.7) 3 (5.6)
3+4 30 (28) 15 (28) 15 (28)
4+3 35 (32) 15 (28) 20 (37)
8 28 (26) 18 (33) 10 (19)
9-10 10 (9.3) 4 (7.4) 61
Clinical T stage, n (%)
cTl 64 (60) 31 (57) 33 (61)
cT2 22 (20) 13 (24) 9Q(7)
cT3 22 (20) 10 (19) 12 (22)
NCCN risk group, n (%)
Intermediate 50 (46) 24 (44) 26 (48)
High 58 (54) 30 (56) 28 (52)

In all, 55 patients out of the total cohort (51%) presented at
least one postoperative complication. Regarding the primary
endpoint, the postoperative complication rate was
significantly higher in the ePLND (70%) vs the ICG-PLND
group (32%) (P < 0.001).

Four patients (11%) from the ePLND group presented a
major complication vs two patients (12%) from the ICG-
PLND group. This difference was not statistically significant
(P = 0.7). Strongly PLND-related complications were more
frequent in the ePLND group (relative risk [RR] 4.00, 95% CI
1.62-9.88; P < 0.05). This association was statically significant
but weaker in the likely and unlikely PLND-related groups.
These findings are summarised in Tables 2 and 3.

The most frequent complications were lymphoedema (29%),
sensory disturbances (15%), and bleeding (10%).
Lymphoedema was the only complication significantly higher
in the ePLND group (RR 4.75, 95% CI 1.73-13.04; P < 0.05).
Sensory disturbances and bleeding failed to reach significance
(RR 3.00, 95% CI 0.86-10.48, P = 0.1; and RR 7.00, 95% CI
0.89-54.98, P = 0.06, respectively).

Table 2 Complication rates according to Clavien-Dindo classification.

Variable Total

Clavien-Dindo, n (%)

0 53 (49)

| 33 (31)

Il 16 (15)

b 5 (4.6)

IVa 1(0.9)
Clavien-Dindo Grade, n (%)

0 53 (49)

>0 55 (51)
Clavien-Dindo Grade, n (%)

-l 49 (89)

-V 6 (1.9)
Complications for patient, n, mean (sp) 0.76 (0.97)

ICG-guided PLND during RP: a randomised clinical trial

One patient in the ePLND group had an iliac vein injury that
was considered the only intraoperative complication in the
overall cohort.

The operative time was longer in the ePLND group, at a median
(IQR) of 270 (243-300) vs 240 (210-252) min in the ICG-PLND
group, which was statistically significant (P < 0.001). There were
no differences in the median (IQR) LOS, at 3 (3—4) days in both
groups (P = 0.9). Two patients in the ICG-PLND group had a
drain placed after surgery vs one in the ePLND group. No patient
carried the drain for longer than 14 days.

Histopathological Findings

The median (IQR) number of LNs dissected was 7 (4-9) in
the ICG-PLND group and 24 (18-27) in the ePLND group
(P < 0.001). The pN1 detection rate was higher in the ICG-
PLND group (28%; n = 15) than in the ePLND group (22%;
n = 12), although this difference was not statistically
significant (P = 0.7). As shown in Table 4, prostate
specimens’ analysis had comparable findings between both
groups.

The distribution of the ICG-dyed LNs resected and the
metastatic LNs found is detailed in the Figure S1.

Oncological Outcomes

At 3, 12 and 24 months, 98% (95% CI 88%—-99%), 83% (95%
CI 68%-91%), and 64% (95% CI 45%—78%) of patients,
respectively had undetectable PSA in the ICG-PLND group.
Similarly, in the ePLND group, the rate of undetectable PSA
were 94% (95% CI 84%—-98%), 76% (95% CI 62%—-86%), and
56% (95% CI 38%—71%), respectively. No statistically
significant differences were observed between the groups

(P =0.5).

The rate of patients with ADT at 24 months was 8% (95%
CI 3%—20%) in the ICG-PLND group and 4% (95% CI 1%-—
4%) in the ePLND group (P = 0.2). In all, 87% (95% CI

ePLND ICG-PLND P
16 (30) 37 (69) <0.001
22 (41) 11 (20)

12 (22) 4.(7.4)

4.(7.4) 1(1.9)

0 (0) 1(1.9)

16 (30) 37 (69) <0.001
38 (70) 17 31)

34 (89) 15 (88) 1

4 (10) 2(12)
12 (1) 0.35 (0.55) <0.001
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Table 3 Type and severity of complications.

Clavien-Dindo Clavien-Dindo Clavien-Dindo Clavien-Dindo Clavien-Dindo
Grade | Grade I Grade llla Grade llib Grade IVa

ePLND ICG-PLND ePLND ICG-PLND ePLND ICG-PLND ePLND ICG-PLND ePLND ICG-PLND

Strongly PLND related
(RR 4.00, 95% Cl 1.62-9.88) P < 0.05

Lymphoedema 19 4 - = = = = - _ _ 23
Lymphocele 1 1 - = = = - _ _ _ 2
Likely PLND related
(RR 2.57, 95% CI 1.17-5.65) P = 0.021
Sensory disturbances 7 3 2 - - — ~ - - - 12
Bleeding 5 - - - - - 2 1 - - 8
Motor dysfunction 2 2 1 - - = = = - 5
Ureteric injury - — = = = = 1 _ _ 1
Pulmonary embolism - - = = = = - - _ 1 1
Unlikely PLND related
(RR 2.22, 95% CI 1.11-4.43) P=0.017
utl - - 3 2 - = - - - - 5
Haematuria 3 1 1 - - — - - - - 5
Urinary leak 1 - 1 2 - - - - - - 4
Fever 2 - 1 - - - - — = = 3
Pain 1 1 1 = - - = - - 3
Diarrhoea 1 - 1 - - - - - - - 2
Evisceration - - - = = 1 . - _ 1
Renal function 1 - - - - = = = = _ 1
impairment
Seroma - 1 - - - = = = - . 1
lleus - - - 1 - - - - . _ 1
Pneumonia - - - 1 = = = - - . 1
Haemorrhoids - - 1 - - - . . _ _ 1
Allergic reaction 1 - - - = = - - _ _ 1
Total 57 18 0 5 1 81
Table 4 Histopathological findings.
Variable Total ePLND ICG-PLND P
Dissected nodes, median (IQR) 14 (7-23) 23 (18-27) 7 (4-9) <0.001
Positive LNs, n (%)
0 81 (75) 42 (78) 39 (72) 0.733
1 17 (16) 6 (11) 11 (20)
2 4 (3.7) 2 (3.7) 2 (3.7)
3 2(1.9) 1(1.9) 1(1.9)
4 2(1.9) 1(1.9) 1(1.9)
5 1(0.9) 1(1.9 0 (0)
17 1(0.9) 1(1.9) 0 (0)
pNT, n (%) 27 (25) 12 (22) 15 (28) 0.657
Gleason score, n (%)
6 2(1.9) 1(1.9) 1(1.9) 0.28
3+4 35 (32) 15 (28) 20 (37)
4+3 38 (35) 24 (44) 14 (26)
8 11 (10) 6 (11) 5 (9.3)
9-10 22 (20) 8 (15) 14 (26)
R1 status, n (%) 34 (32) 17 (31) 17 (31) 1
Locally advanced disease, n (%) 75 (70) 39 (72) 36 (67) 0.676

78%-96%) and 75% (95% CI 61%—91%) of patients in the to follow-up, and one death was registered due to other
ICG-PLND group experienced BCR, against 93% (95% CI causes rather than PCa.

86-99%) and 83% (95% CI 71-96%) of patients in the
ePLND group at 12 and 24 months after surgery, . .
respectively. As noted in Fig. 3, no statistically significant Discussion

differences were seen in terms of BCR-free survival between = We present the first RCT that evaluates the safety and
groups. At the time of the analysis, two patients were lost efficacy of a personalised ICG-guided PLND in contrast with

6 © 2023 BJU International.
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Fig. 3 Biochemical recurrence-free survival.

ICG-guided PLND during RP: a randomised clinical trial
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conventional ePLND. Our initial experience shows promising
results regarding its lesser toxicity with similar oncological
outcomes at short-term follow-up.

Major complications related to PLND are rare, and mortality
is almost anecdotal [20]. However, considering all
complications, up to 14% of patients may experience at least
one after surgery [10]. The fact that we considered a
complication any deviation from the established regular
postoperative course could explain the high prevalence (51%)
of patients who experienced one or more complications in
this study.

A systematic review by Fossati et al. [5] assessing the safety
and oncological benefits of PLND highlighted the scarcity of
high-quality evidence published (only three RCTs out of 66
studies). One of them, Lestingi et al. [11], found no difference
in the postoperative complication rate, and the other two
agreed that lymphoceles were more likely to happen in
ePLND than in IPLND, with little differences between groups
(2% and 9%) [12,21]. Lymphoedema was found, in one RCT,
to be another complication statistically different between
groups. However, this difference was only 1%, so it may not
be clinically relevant [20]. In our study, lymphoedema was
the only complication that was significantly higher in the
ePLND group. Lymphocele formation seems to be related to
the extent of the PLND (RR 0.52, 95% CI 0.37-0.74;

P < 0.001) [22]; however, we found no differences between
groups with an exceptionally low rate of development.

Another interesting approach is the analysis of complications
according to the likeliness of being related to the PLND. In

this way, Cacciamani et al. [10] revealed a marked difference
in complications strongly related to PLND, favouring IPLND
(RR 0.46; 95% CI 0.34-0.61; P = 0.01), whereas no
differences were found in the likely and the unlikely PLND-
related groups. We found statistically significant differences in
the three groups in favour of the ICG-PLND group. The RR
of each group higher, as it was the likeliness of relation to the
lymphadenectomy.

Regarding anatomopathological outcomes, pN1 disease was
found in 28% of patients in the ICG-PLND group, in contrast
with the 22% detected in the ePLND group. This finding is
remarkable if we consider that there was a difference of 17
LNs dissected between the two groups (seven vs 24).
Although this research was not designed to prove the
oncological non-inferiority outcomes of ICG-PLND, these
results are promising.

Two RCT's have shown comparable oncological outcomes
between ePLND and IPLND. Touijer et al. [8], with a large
cohort of patients, described similar rates of BCR between
ePLND and IPLND. The main critique of that study was that
there was little difference in the LN count between both
groups. On the other hand, Lestingi et al. [9] reported a
larger difference in the number of LNs removed between
both groups, three vs 17. However, they also did not find
differences in BCR with a follow-up of 53.9 months. The
large proportion of patients with a favourable cancer profile
(one third of patients with preoperative Gleason 6) might
have underestimated the oncological benefit of ePLND, and a
longer follow-up may be needed to assess oncological results.
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Interestingly, if we analyse the number of LNs dissected and
the rate of pN1 disease in these trials, a similar pattern can
be appreciated. In the Touijer et al. [8], they found 14% pN1
disease in the ePLND group with a median of 14 LNs
removed. In the IPLND group, they found 12% pN1 disease
with a median dissection of 12 LNs. The same finding was
detected in the Lestingi et al. [9] trial, where they dissected 17
nodes and found 17% of pN1 patients in the ePLND group.
In the IPLND, the median number of nodes dissected was
three, and the rate of pN1 was precisely 3.4%. In the present
study, we detected pN1 disease in 28% of patients in the
ICG-PLND group, with a median LN removal of only seven.
This finding suggests the oncological feasibility of an ICG-
guided dissection by increasing the likelihood of removing the
LNs with the highest chance of being affected. Our previous
experience with ICG showed a negative predictive value
(NPV) of 97% [15]. Only five of 219 patients (2%) were
staged incorrectly. We decided to perform the present clinical
trial to assess complication rates and to evaluate the

clinical relevance of missing positive LNs in adequately staged
patients, as this question remains unclear.

Sensitivity stands as the main goal of PCa lymphadenectomy,
and in the setting of ICG-guided PLND, a high variability of
50%—-100% is reported in the literature [23-26]. Several reasons
have been proposed for these discordant results. First, sensitivity
has been calculated either based on the number of removed LNs
or the staging of the patients. The nature of the present clinical
trial hinders the analysis of sensitivity or NPV. Secondly,
different techniques, vision systems, and dosages have been
described. Manny et al. [23] performed a percutaneous robot-
guided 0.4 mL injection of a 2.5 mg/mL ICG solution. They
describe a sensitivity of 100% in this pilot study with 50 patients.
Hruby et al. [24] performed the same approach as we used but
with a lower concentration of the solution (0.25 mg ICG
dissolved in 2.5 mL water). The highest sensitivity was obtained
in the ICG group, followed by the super-ePLND and ePLND,
97.7%, 87.8% and 80.5%, respectively.

Lastly, combinations of ICG with radioactive colloids, such as
99mT¢ have also been validated. [25,27]. Van der Poel’s group
[25] describes three modifications of their technique
concerning the particle concentration and the imaging
system, with an increased sensitivity in every modification.
Although the best sensitivity, 93.5%, was achieved with the
Image 1 HUB HD with D-Light P system KARL STORZ
GmbH & Co.KG, results should be taken with caution given
the small cohort of patients. This group has recently
published a phase II RCT where they describe a better
performance with the intratumoral injection of the marker
rather than the systematic prostatic injection [27], opening an
interesting new research idea.

Recently, PSMA-guided lymphadenectomy is also being
explored as an alternative to substitute ePLND in the primary

8 © 2023 BJU International.

PCa setting; however, scientific evidence is still scarce [28].
Until new imaging techniques emerge to properly stage the
LN status of patients with PCa, less invasive approaches, such
as ICG-guided PLND, should continue to be investigated.

Indocyanine green is a safe and economical substance
affordable for most centres. It is easily injected inside the
prostrate assisted by a conventional ultrasound. A personalised
ICG-guided PLND has shown to be less aggressive (in terms of
complication rates), less time-consuming, and has identified a
similar rate of pN1 patients compared to ePLND. The short
follow-up and the sample size are the main limitations of the
study, especially when reporting oncological outcomes. External
validation of these outcomes is mandatory.

Conclusions

An ePLND for patients with intermediate- and high-risk PCa
is being reconsidered as the best staging method. In this
clinical trial, we suggest ICG-guided PLND as an alternative
to conventional ePLND, with lower complication rates and
similar oncological findings at short-term follow-up.
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Abstract: Prostate cancer (PCa) is the second most common cancer in men and the fifth leading cause
of death from cancer. The possibility of sarcopenia being a prognostic factor in advanced PCa patients
has recently become a subject of interest. The aim of the present study was to evaluate the prognostic
value of sarcopenia in advanced prostate carcinoma. A systematic review was conducted in Medline,
EMBASE, and Web of Science (March, 2021). The quality of studies was assessed using the Quality
in Prognosis Studies tool. Meta-analyses for overall, cancer-specific, and progression-free survival
were performed. Nine studies (n = 1659) were included. Sarcopenia was borderline associated with
a shorter overall survival (HR = 1.20, 95% CI: 1.01, 1.44, P = 0.04, I? = 43%) but was significantly
associated with progression-free survival (HR = 1.61, 95% CI: 1.26, 2.06, P < 0.01; k = 3; n = 588).
Available evidence supports sarcopenia as an important prognostic factor of progression-free survival
in patients with advanced PCa. However, sarcopenia has a weak association with a shorter overall
survival. The evidence on the role of sarcopenia in prostate-cancer-specific survival is insufficient and
supports the need for further research. Patient summary: The literature was reviewed to determine
whether the loss of muscle mass (sarcopenia) affects the survival in patients with advanced PCa.
Patients with advanced PCa and sarcopenia were found to have a shorter progression-free survival
(the length of time during and after treatment of a cancer that the patient lives with the disease
but it does not get worse), but sarcopenia did not have much influence on the overall survival and
cancer-specific survival (the length of time from either the date of diagnosis or the start of treatment
to the date of death due to the cancer).

Keywords: prostatic neoplasms; sarcopenia; prognosis; survival; systematic review; meta-analysis
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1. Introduction

Prostate cancer (PCa) is a global health problem, with approximately 1.4 million cases
diagnosed worldwide each year [1]. It is the second most common type of cancer in men,
after lung cancer [2], and the fifth leading cause of death from cancer [3]. The mean age of
PCa onset is sixty-five and the majority of cases are diagnosed from that age onward [3].

There is an inherent decrease in serum testosterone concentrations as age increases,
directly affecting the development of muscle mass and fat mass. Consequently, the ageing
process accelerates the development of sarcopenia [4]. Sarcopenia is a progressive and
musculoskeletal disease linked to the chronological age of the person [5], characterized
by the loss of muscle mass and its associated function, which is associated with an in-
creased likelihood of adverse outcomes including falls, fractures, physical disability, and
mortality [5]. Specifically, sarcopenia is probable when low muscle strength is detected. A
sarcopenia diagnosis is confirmed by the presence of low muscle quantity or quality. When
low muscle strength, low muscle quantity/quality, and low physical performance are all
detected, sarcopenia is considered severe [5].

Furthermore, one of the therapeutic approaches in the different PCa scenarios may
involve androgen deprivation therapy (ADT), which produces adverse effects such as
changes in body composition and physical function [6]. Therefore, the age-related loss of
muscle and fat mass and, therefore, sarcopenia is accentuated in these patients by the effect
of the therapy [6].

To date, sarcopenia has been identified as a poor prognostic factor for disease progres-
sion and mortality in patients with ovarian cancer [7], breast cancer [8], lung cancer [9],
or colorectal cancer [10], among others. In the case of PCa, although different prognostic
factors for disease progression and mortality have been established including Gleason
score, clinical stage, prostate-specific antigen (PSA), presence of visceral or liver metastases,
and number of metastatic sites [11], there is a lack of a clear conclusion or consensus about
the prognosis role of sarcopenia. Determining this association may potentially inform the
design of specific and tailored strategies to improve the prognosis of PCa patients and the
effectiveness of the first-line treatments.

Therefore, the aims of the study were to identify, critically assess, and synthesize
the available scientific evidence on the impact of sarcopenia on disease progression and
mortality in patients with advanced PCa.

2. Evidence Acquisition

A systematic review was developed following the Cochrane Prognosis Methods
Group [12] and the reporting followed the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement [13]. The protocol is registered in the
PROSPERO database (reference number CRD42021248645).

2.1. Information Sources and Search Strategy

Medline (using the Ovid platform), EMBASE, and Web of Science (WOS) databases
were searched (26 March 2021). The search strategy was initially developed in Medline in-
cluding both controlled vocabulary and text-word terms related to sarcopenia and prostate
neoplasms and then adapted for each of the other databases. Searches were restricted
to the English and Spanish languages and no time limits were imposed. The search
strategy is available in Supplementary Material (Supplementary Table S1). The reference
lists of all relevant papers were examined to identify possible additional studies meeting
selection criteria.

2.2. Study Selection Process

Studies were eligible for inclusion if they fulfilled the following criteria:

(a) Type of study: Any longitudinal observational study (e.g., cohort studies, case—
control studies, or database linkage studies) and secondary analyses of experimental studies
(randomized or non-randomized) investigating the prognosis significance of sarcopenia in
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patients with PCa for predicting mortality or disease progression were included. For an
experimental study to be eligible, it must have used either the control group alone or the
entire study sample adjusted for the intervention. Cross-sectional studies, case series, or
case studies and systematic or narrative reviews were excluded.

(b) Population: Studies that evaluated men aged sixty and older diagnosed with
advanced PCa were included. Patients were considered advanced if they had metastatic,
hormone-sensitive, or castration-resistant PCa (nodal, bone, and/or visceral) defined
as cIxNxMI.

Studies including only a subset of the participants relevant to the review question,
such as studies including patients with other types of cancer in addition to patients with
PCa, were included as long as the results for patients meeting the inclusion criteria were
reported separately or they accounted for more than 80% of the target population.

Studies conducted with healthy volunteers or animals were excluded.

(c) Index prognostic factor: the presence of sarcopenia defined as progressive and
the generalized loss of skeletal muscle mass and function assessed by magnetic resonance
imaging (MRI), computed tomography scan (muscle area or muscle volume or skeletal
muscle index—SMI), dual-energy X-ray absorptiometry (SMI), or bioelectrical impedance
analysis—BIA (SMI).

(d) Comparator: absence of sarcopenia.

(e) Outcome measures: studies had to report on overall survival (OS), cancer-specific
survival, overall response rate to cancer treatment, progression-free survival (PFS), compli-
cations of cancer, or health-related quality of life (HRQL).

(f) Timing: sarcopenia measurement had to be performed during or after diagnosis.

No study based on the duration of follow-up was excluded.

(g) Setting: studies conducted in primary or secondary healthcare were included.

(h) Language: only studies published in English or Spanish were included.

2.3. Study Selection Process

The study selection process was conducted by two reviewers as follows: first, the re-
viewers screened independently and in duplicate the titles and abstracts of all the retrieved
citations; secondly, the reviewers, again independently and in duplicate, read and evalu-
ated for inclusion the full text articles that appeared to fulfil the pre-determined selection
criteria. The reviewers compared and discussed results in both phases and consulted a
third reviewer in case of doubt and discrepancy.

2.4. Data Collection Process

A data extraction form (in Excel format) was prepared by the authors, pilot-tested
on three studies before the start of the data extraction process, and refined accordingly.
Two reviewers independently and in duplicate extracted the following data from the
included studies: identification of the article (author, year of publication, country, and
funding), design and methodology (objective, number of centers, and duration of follow-
up), population and their demographics (e.g., sample size, age, cancer grade/stage, and
metastases), sarcopenia (definition, measurement method, timing, and cut-off point), and
outcomes and the results of the study (means, event counts, hazard ratio—HR, or odds
ratio—OR, with special attention to the variability in the results presented (standard
deviation, variance, p-values, etc.)). HRs and ORs were extracted from univariate and
multivariate analyses. A third reviewer subsequently verified the extracted data.

2.5. Risk of Bias Assessment

Again, two reviewers independently and in duplicate assessed the potential risk of
bias in the studies included using the Quality in Prognosis Studies (QUIPS) tool [14]. Each
of the six domains used by QUIPS includes multiple items that are judged separately. Based
on the ratings of the items, a conclusive judgment of the risk of bias within each domain
was made and expressed on a three-grade scale (low, moderate, or high risk of bias). In the
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systematic review here, the overall risk of bias was considered low if up to one domain was
rated as at moderate risk of bias. If one or more study domains were rated as at high risk
or if three or more were rated as at moderate risk, the study was then classified as at high
risk of bias. All studies in between were classified as having moderate risk of bias [15].

The inter-rater agreement using the weighted Kappa and percent agreement was
assessed. Discrepancies of judgments between the reviewers were discussed and, in case no
consensus could be achieved, a third reviewer was consulted. The QUIPS-files are available
upon request from the authors.

2.6. Assessment of Publication Bias

According to the recommendations of the Cochrane Collaboration [16], publication
bias was examined by constructing a funnel plot and computing the Egger test, with the
significance level set at 0.05, using metafunnel and metabias commands in STATA version
16 (StataCorp LLC, College Station, TX, USA).

2.7. Analysis and Synthesis of Results

A meta-analysis was performed for outcomes reported by two or more studies. The
meta-analysis and forest plot for the sarcopenia rate were calculated using the metaprop
command in STATA version 16. The hazard ratio (HR) and the corresponding 95% CI for
OS, cancer-specific survival, and PFS were pooled with an indirect variance estimation
in meta-analyses using the statistical program Review Manager (RevMan, version 5.4.1.
Copenhagen: The Nordic Cochrane Center, The Cochrane Collaboration, 2020), and results
were displayed in forest plots. Heterogeneity was assessed using the I statistic. When there
was heterogeneity (I> > 50% or P < 0.1), meta-analyses were performed using a random-
effects model. A sensitivity analysis was conducted by omitting each study individually
to determine the stability of the overall estimate of the effect. The effects of disease stage
(castration-sensitive or castration-resistant PCa) and treatment type (androgen deprivation
therapy plus chemotherapy or alone; or chemotherapy) were explored using subgroup
analyses. The nature of the data reported for age, presence of metastases, and sarcopenia
stage did not allow them to be grouped for the analysis. Meta-regression was also not
possible, due to the small number of studies evaluated.

2.8. Certainty of Evidence Assessment

An assessment of the certainty of evidence per outcome was performed based on the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) ap-
proach. Certainty could be rated down considering five domains: risk of bias, inconsistency,
indirectness, imprecision, and publication bias; or rated up considering three domains:
large effect, dose—response gradient, and plausible confounding [17]. Evidence profiles
were built and the overall certainty of evidence was rated from very low (little confidence
in the estimate; the true prognosis is likely to be substantially different from the estimate)
to high (very confident that the true prognosis is close to that of the estimate).

3. Evidence Synthesis

The results of the literature search and study selection process are shown in Figure 1.
Out of a total of 861 initially identified references after eliminating duplicates, 164 poten-
tially relevant articles were selected for full text assessment. Nine studies were finally
eligible for inclusion according to the pre-established selection criteria [18-26], and eight
of them were selected for quantitative synthesis [18-22,24-26]. All selected studies were
published in English between 2015 and 2021. The list of studies excluded at the full-text
level and the reasons for exclusion are provided in Supplementary Table S2.
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Figure 1. PRISMA flow chart detailing the screening process.

3.1. Description of Included Studies

The main characteristics of the selected studies are summarized in Table 1. Seven
studies were retrospective medical record reviews [18,21-26] and two were retrospective
cohorts [19,20]; studies were conducted in South Korea [20-22], Japan [20,24], the United
Kingdom [19], France [18], Spain [23], and Austria [26].
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Across the nine studies, 1659 men were recruited. The largest study consisted of
411 men [22], whereas the smallest study had only 59 men [23].

The mean age of the patients was 69.77 years (SD: 1.85) ranging from 61 to 78 years
of age. Five studies focused on patients with castration-resistant PCa [21,22,24-26], two
studies on patients with metastatic castration-resistant PCa [18,19], and two others on
patients with metastatic PCa [20,23]. The overall prevalence of sarcopenia was 61% (95% CI:
46— 76%; 1> = 97.07%, P > 0.01) (Supplementary Figure S1). However, three of the included
studies did not report the number of participants with sarcopenia; the data of these studies
could not be included in the analysis [19,21,23].

The most commonly used method for sarcopenia screening of participants was mea-
suring SMI using a CT scan at L3 [18-22,25,26]. Nonetheless, one study used the L3-psoas
muscle index [24] and another study [23] used the European Working Group on Sarcopenia
in Older People criteria [5]. The criteria used to define sarcopenia are shown in Table 1.
Finally, sarcopenia measurement was performed at the time of disease diagnosis, PCa diag-
nosis [23,26], or castration-resistant PCa diagnosis [21,22] in four studies; before starting
treatments in three studies [19,20,25]; at tumor assessment in one study [18]. One study
did not report on the time point of the sarcopenia measurement [24].

Seven studies considered OS as the clinical outcome [18-20,22-26], two considered
cancer-specific survival [20,21], and four considered PFS [18,21,25,26]. None reported data
on overall response rates, complications of cancer, or HRQL. The mean duration of the
reported follow-up was twenty-nine weeks [18,20-23,26].

3.2. Risk of Bias in Included Studies

Risk of bias was considered high in two of the nine included studies [19,26] and
moderate in one study [20]. Study attrition and prognostic factor measurement bias
were suspected in one study due to the failure to account for confounding concerns in
the exclusion criteria [26]. A probable study-confounding bias was identified in three
studies due to the partial information on the measurement and analysis of all important
confounders [19] or the method and setting of confounding measurement [20,26]. In
general, in the domain of statistical analyses and reporting bias, analysis intentions were
not available, or not reported in sufficient detail to enable an assessment. The detailed
judgements for each of the risk of bias domain criteria are shown in Table 2.

Table 2. Risk of bias assessment.

Prognostic Outcome Statistical .
Study s.h.ldy. Stt}c!y Factor Mea- Measure- Study (;0n- Analysis and Overall. Risk
Participation Attrition surement ment founding Reporting of Bias
Antoun [18] Low Low Low Low Low Moderate Low
Fischer [19] Low Low Low Low High High High
Ikeda [20] Low Low Low Low Moderate Moderate Moderate
Lee [21] Low Low Low Low Low Moderate Low
Lee [22] Low Low Low Low Low Moderate Low
Munoz-
Rodriguez Low Low Low Low Low Moderate Low
[23]
Ohtaka [24] Low Low Low Low Low Moderate Low
Pak [25] Low Low Low Low Low Moderate Low
Stangl-
Kremser Low High High Low Moderate Moderate High
[26]

Low: low risk of bias; Moderate: moderate risk of bias; High: high risk of bias.
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The percent agreement was 82% and the inter-rater agreement was moderate
(Kappa = 0.56).

3.3. Synthesis of Results

Out of the nine included studies, eight that included 1600 patients remained for
quantitative analysis [18-22,24-26]. The study excluded from quantitative analyses did
not determine a cut-off for defining sarcopenia but instead analyzed muscle mass as a
continuous variable [23]. Results of all meta-analyses and subgroup and sensitivity analysis
are available in Supplementary Table S3.

The quality of evidence ranged from high to very low. Supplementary Table S4
provides the evidence profile for sarcopenia-related outcomes.

No evidence of publication bias was detected through visual assessment (Supplemen-
tary Figures S2-56) or from the result of Egger’s regression test for each pooled outcome,
except in univariate analysis of PFS (P = 0.02) (see Supplementary Table S3).

3.3.1. Overall Survival

The meta-analyses of the univariate [18-20,22,24-26] and multivariable data
[19,20,22,24,25] on the influence of sarcopenia on OS is shown in Figure 2. The pooled re-
sults of univariate data showed that PCa patients with sarcopenia had a significantly higher
risk of all-cause mortality (fixed effects, HR = 1.44, 95% CI: 1.23, 1.67, P < 0.01, I2 = 0%;
k = 7; n = 1081) versus participants without sarcopenia. In the multivariate data meta-
analysis (fixed effects), there was a borderline significant association between sarcopenia
and OS (fixed effects, HR = 1.20, 95% CI: 1.01, 1.44, P = 0.04, I = 43%; k = 5; n = 831).

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Antoun 2015 0.2231 0.2477 10.0% 1.25[0.77, 2.03) -1
Fischer 2020 0.1989 0.3604 4.7% 1.22 [0.60, 2.47] h—
lkeda 2020 0.6575 0.3254 5.8% 1.93 [1.02, 3.65] .
Lee 2020 0.2877 0.1206 42.2% 1.33[1.05, 1.69] ——
Ohtaka 2019 1.0081 0.3499 5.0% 2.74 [1.38, 5.44] —_—
Pak 2020 0.3567 0.1558 25.3% 1.43[1.05, 1.94] —a—
Stangl-Kremser 2019 0.4318 0.2973 6.9% 1.54 [0.86, 2.76] T
Total (95% CI) 100.0% 1.44 [1.23, 1.67] L 3
Heterogeneity: Chi® = 5.19, df = 6 (P = 0.52); I’ = 0% o IbS 012 é 2:0

Test for overall effect: Z = 4.62 (P < 0.00001)

Favours Sarcopenia Favours Non-Sarcopenia

(A) Univariate Analysis.

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Antoun 2015 0.1054 0.2606 12.0% 1.11[0.67, 1.85] -1
lkeda 2020 0.3365 0.3322 7.4% 1.40[0.73, 2.68] T
Lee 2020 -0.0101 0.1365 43.6% 0.99[0.76, 1.29) -
Ohtaka 2019 1.0438 0.4372 4.2% 2.84[1.21, 6.69]
Pak 2020 0.3286 0.1573 32.8% 1.39[1.02, 1.89] i
Total (95% Cl) 100.0% 1.20 [1.01, 1.44] !.
Heterogeneity: Chi* = 7.04, df = 4 (P = 0.13); I’ = 43% :0 o1 0:l I 1:0 100:

Test for overall effect: Z = 2.05 (P = 0.04)

Favours Sarcopenia Favours Non-5arcopenia

(B) Multivariate Analysis.
Figure 2. Forest plots for overall survival [10-20,22,24-26].

The subgroup and sensitivity analysis showed no statistically significant changes in
the overall outcome estimate, as shown in Supplementary Table S3.

3.3.2. Cancer-Specific Survival

Only two studies [20,21] reported on cancer-specific survival. In the meta-analysis of
the univariate data, there was no significant association between sarcopenia and cancer-
specific survival (random effects, HR = 1.98, 95% CI: 0.80, 4.90, P = 0.14; 2 = 74%;
k =2; n = 479) (Figure 3). However, the only study that reported a multivariate model [20]
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showed that sarcopenia was significantly associated with shorter cancer-specific survival
(HR =2.18,95% CI: 1.07,7.32, P = 0.04; n = 197).

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
lkeda 2020 1.247 0.4538 40.2% 3.48 [1.43, 8.47] — &
Lee 2018 0.3011 0.1737 59.8%  1.35([0.96, 1.90) L
Total (95% CI) 100.0% 1.98 [0.80, 4.90] g
ity 2 _ . Chit = = = R = [ } t |
Heterogeneity: Tau® = 0.33; Chi* = 3.79, df = 1 (P = 0.05); I = 74% 001 o1 1o 100

Test for overall effect: Z = 1,47 (P = 0.14)

Favours Sarcopenoa Favours Non-Sarcopenia

Figure 3. Forest plot for cancer-specific survival—Univariate Analysis [20,21].

Subgroup analysis of univariate data indicated a statistically significant association in
patients with hormone-sensitive PCa (HR = 3.48, 95% CI: 1.43, 8.47, P = 0.05; n = 197).

3.3.3. Progression-Free Survival

Four studies provided data on PFS [18,21,25,26]. The pooled analysis demonstrated
an association between sarcopenia and shorter PFS, and this association existed in both
univariate (HR = 1.56, 95% CI: 1.29, 1.88, P < 0.01; I? = 0%; k = 4; n = 818) and multivariate
analyses (HR =1.61, 95% CI: 1.26, 2.06, P < 0.01; k = 3; n = 588) (Figure 4).

Study or Subgroup log[Hazard Ratio] SE Weight

Hazard Ratio
IV, Fixed, 95% CI

Hazard Ratio
IV, Fixed, 95% CI

Antoun 2015 0.2231 0.2477 15.3% 1.25[0.77, 2.03) —+o—

Lee 2018 0.462 0.1763 30.2% 1.59 [1.12, 2.24] ——

Pak 2020 0.5798 0.1625 35.5% 1.79 [1.30, 2.46) -

Stangl-Kremser 2019 0.3293 0.2218 19.1% 1.39[0.90, 2.15] el

Total (95% CI) 100.0% 1.56 [1.29, 1.88] L 2

Heterogeneity: Chi® = 1.77, df = 3 (P = 0.62); I = 0% ?0 o1 0?1 150 IGDI

Test for overall effect: Z = 4.57 (P < 0.00001)

(A) Univariate Analysis.

Favours Sarcopenoa Favours Non-Sarcopenia

Hazard Ratio Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Antoun 2015 0.2231 0.2477 25.9% 1.25][0.77,2.03] T
Lee 2018 0.4005 0.3016 17.5% 1.49[0.83, 2.70] T
Pak 2020 0.6162 0.1676 56.6% 1.85(1.33,2.57] -
Total (95% CI) 100.0% 1.61 [1.26, 2.06] >

ity: Chi® = = = = I t ) {
Heterogeneity: Chi* = 1.80, df = 2 (P = 0.41); I’ = 0% 001 o1 ) 100

Test for overall effect: Z = 3.78 (P = 0.0002)

Favours Sarcopenoa Favours Non-Sarcopenia
(B) Multivariate Analysis.

Figure 4. Forest plots for progression-free survival [18,21,25,26].

The subgroup analysis of univariate data suggested no significant effect of treatment
on the association between sarcopenia and PFS.

4. Discussion

The findings reported here support sarcopenia as being an important prognostic factor
of PFS in patients with advanced PCa. Additionally, a less clear association between
sarcopenia and cancer-specific survival or OS was also found.

As PFS is a surrogate outcome of cancer-specific survival and OS, the fact that the
results of the present review have been conclusive only for this variable and not for cancer-
specific survival and OS may be related to the short duration of follow-up in the included
studies (mean: 29 weeks). It is likely that a longer follow-up could demonstrate a clearer
positive association between sarcopenia and survival/mortality variables.

As with the results obtained for other types of cancer [7-10], two recent meta-analyses
identified sarcopenia as a poor prognostic factor for disease progression in PCa [27,28];
however, none have focused on sarcopenia as a prognostic factor for advanced PCa. In
addition, the effect of sarcopenia on overall survival was assessed in both studies but not
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on cancer-specific survival and PFS. Finally, our subgroup analyses and the assessment of
the certainty of evidence were not performed in these previous studies.

Sarcopenia prevalence in patients with PCa estimated by SMI in the included studies
ranged widely from 50.36 [22] to 82.80% [26]. This may be due to the use of different
cut-offs for sarcopenia diagnosis (45.2-55 cm?/m?), including the use of an obesity-specific
SMI cut-off. As the cut-off used to define sarcopenia directly influences the outcome of
associations made between SMI and prognosis in cancer patients, it is necessary for a
consensus to be reached on this.

The prevalence of sarcopenia in patients with PCa is markedly high (61%) as compared
to patients affected by other types of cancer (38.6%) [29]. This higher prevalence can be
explained by two factors: first, the advanced mean age of the sample (69.77 years), and
secondly, because a significant percentage of the patients were under ADT.

The main result obtained in the present review is the association between sarcopenia
and PFS, which could be explained by the worse treatment response that patients with
sarcopenia experience [29].

It is easier to explain the relationship obtained between sarcopenia and OS (weak
association but statistically significant on multivariate analysis). This association has
been shown in other solid tumors [30-33]. Sarcopenia assumed decreased functional
reserves. The poor functional reserves are associated with the frailty phenotype. The close
relationship between sarcopenia and frailty functional syndrome is probably the main
reason behind the findings here concerning OS.

Moreover, in patients requiring surgery, surgical procedures that minimize the risk of
worsening sarcopenia should be prioritized. In this sense, it is widely known that outpatient
surgery or minimally invasive surgery involving fewer days of hospitalization compared
to conventional surgery can help reduce the risk of malnutrition and, consequently, the
worsening of sarcopenia that hospitalization entails [34].

When ADT is required, intermittent ADT may be an alternative to reduce the impact of
hypogonadism on muscle. From the oncological point of view, this strategy has shown non-
inferiority with respect to continuous ADT [35,36]. In fact, the European urology guidelines
endorse intermittence as an ADT treatment option in a selected profile of patients [37].
In the same way that intermittence can attenuate the impact on bone mass [38], it could
perhaps attenuate its effect on muscle mass.

Current European Urology Guidelines only mention sarcopenia as a consequence
of androgenic treatment. However, as sarcopenia could be an unfavorable prognostic
factor that can be worsened by PCa treatment, it should be systematically screened and,
if detected, patients should receive personalized treatment [6,37]. On the other hand, the
diagnosis of sarcopenia should be accompanied by other measures to reduce the impact
of hypogonadism on the muscle. Thus, preliminary studies have shown that physical
exercise programs can improve sarcopenia in patients with PCa [39], even in the absence of
testosterone [40]. Improvements in sarcopenia have also been obtained in patients with
PCa supplemented with high doses of vitamin D [41,42]. In addition, different studies are
currently being conducted to assess the effect of protein and creatinine supplementation,
but the results have not been published yet [43,44].

The main limitation of the present review is that the evidence comes exclusively from
retrospective studies, a design characterized by poor control over the exposure factor,
covariates, and potential confounders and bias. In addition to the short follow-up periods
in the studies included in our review, another important limitation is, due to the lack
of consensus on the definition of sarcopenia, the diversity of cut-off points used by the
considered studies for assessing sarcopenia. Moreover, subgroup and meta-regression
analyses to explore the effect of important variables such as age, presence of metastases,
and sarcopenia stage on the magnitude of association could not be performed. Finally,
another potential limitation of this review is the possibility that some studies have not
been included, because they are not written in English or Spanish or because they are
not indexed in the consulted databases. Despite all these limitations, the present study
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benefits from rigorous methods following the fundamental principles of transparency and
replicability, a comprehensive search, a peer selection, data extraction and risk of bias
assessment, a quantitative synthesis of results with the exploration of important potential
sources of heterogeneity, and an assessment of the certainty of evidence on the basis of a
structured and explicit approach.

For sarcopenia diagnosis, the following cut-off points are arbitrary at this time; the
development of validated cut-off points depends on normative data and their predictive
value for hard endpoints, which is a high priority for research studies.

In addition to new studies with a longer-term follow-up on the effects of sarcopenia on
advanced PCa progression, future lines of research should be related to the analysis of the
impact of different measures aimed at eliminating or attenuating sarcopenia and their effect
on the evolution of advanced PCa, such as nutrition [45], physical exercise [46], or whether
intermittence is an ADT treatment option in patients with advanced PCa. Other aspects in
which the evaluation of the role of sarcopenia could be relevant are related to the decision
to start treatment or not, or whether or not to combine treatment, as well as the decision
on the type of treatment that best suits a muscle state. In this respect, several studies,
some of which are included in the meta-analysis here, support the view that patients with
sarcopenia suffer greater toxicity and have worse tolerance to chemotherapy [24,25,47,48].
The proposal of these studies is to use sarcopenia as a factor to decide to treat patients with
a new generation of antiandrogens rather than with chemotherapy. The fact that the new
antiandrogens also lead to a reduction in lean body mass is known [49,50], but whether or
not this is related to decreased survival or disease-free time has not been established [25].

In conclusion, the available evidence supports the view that sarcopenia is an important
prognostic factor of PFS in patients with advanced prostate carcinoma. However, sarcopenia
has a weak association with a shorter OS. Finally, the available evidence on the role
of sarcopenia in cancer-specific survival is insufficient and, as such, precludes drawing
definitive conclusions and, furthermore, supports the need for further research efforts.

5. Take Home Message

Sarcopenia is an important prognostic factor of PFS in patients with advanced PCa.
Sarcopenia has a weak association with a shorter overall survival.
There is a lack of evidence on the role of sarcopenia in cancer-specific survival.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/jcm12010057 /s1, Figure S1: Forest plot for sarcopenia prevalence;
Figure S2: Funnel plot—publication bias: Univariate analysis of overall survival; Figure S3: Funnel
plot—publication bias: multivariate analysis of overall survival; Figure S4: Funnel plot—publication
bias: univariate analysis of cancer-specific survival; Figure S5: Funnel plot—publication bias: univari-
ate analysis of disease-free survival; Figure S6: Funnel plot—publication bias: multivariate analysis of
disease-free survival; Table S1: Search strategy; Table S2: Results of meta-analysis, subgroup analysis
and publication bias; Table S3: Results of meta-analysis, subgroup analysis and publication bias.
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KEYWORDS Abstract

Robotic radical Objective: To report our initial experience with robotic radical prostatectomy as an outpatient
prostatectomy; procedure.

Major outpatient Material and Methods: Retrospective analysis of patients who underwent RRP as MAS (Major
surgery; Ambulatory Surgery) at our center between March 2021 and May 2022. We collected baseline
Ambulatory basis; patient characteristics, intraoperative outcomes and postoperative data (need for unplanned
Outpatient surgery medical care and complications at one month after surgery). Oncologic characteristics at dis-

ease diagnosis (PSA, staging, ISUP, MRI) and postoperative pathologic outcomes were collected.
Results: We identified a total of 35 patients with an average age of 60,8 + 6,88 years and a BMI
of 27 + 2,9 Kg/m?. All patients had a low anesthetic risk and 25.71% had undergone previous
abdominal surgery. The surgical time was 151,66 + 42,15 min and the average blood loss was
301,2 + 184,38 mL. Two patients (5.7%) were admitted for one night and 7 patients (20%) con-
sulted the emergency department in the following month, of which 3 (8.57%) were readmitted.
We recorded one intraoperative complication, seven mild postoperative complications (Clavien
I-11) and one severe complication (Clavien IlIb). The severe complication occurred on the eighth
postoperative day and was not related to the procedure being ambulatory.

Conclusion: The absence of serious complications in the immediate postoperative period sup-
ports RRP in MAS as a safe technique for selected patients.
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Cirugia sin ingreso

Resultados preliminares de la implementacién de la prostatectomia radical robética
en régimen de cirugia mayor ambulatoria

Resume

Objetivo: Reportar nuestra experiencia inicial de prostatectomia radical robética en régimen
ambulatorio.

Material y métodos: Analisis retrospectivo de los pacientes intervenidos de PRR en CMA en
nuestro centro entre marzo de 2021 y mayo de 2022. Recopilamos las caracteristicas basales de
los pacientes, resultados intraoperatorios y datos del postoperatorio (necesidad de asistencia
meédica no planificada y complicaciones al mes de la cirugia). Se recogieron las caracteristicas
oncologicas al diagnostico de la enfermedad (PSA, estadificacion, ISUP, RMN) y el resultado
anatomopatologico tras la intervencion.

Resultados: Identificamos un total de 35 pacientes con una edad promedio de 60,8 + 6,88 anos y
un IMC de 27 + 2,9 Kg/m?. Todos presentaban un riesgo anestésico bajo y un 25,71% tenia alguna
cirugia abdominal previa. El tiempo quirGrgico fue de 151,66 + 42,15 minutos y el sangrado
promedio fue de 301,2 + 184,38 mililitros. Dos pacientes (5,7%) ingresaron la primera noche
de la cirugia y 7 pacientes (20%) consultaron en urgencias en el mes siguiente, de los cuales
3 (8,57%), reingresaron. Registramos una complicacion intraoperatoria, siete complicaciones
postoperatorias leves (Clavien I-1l) y una complicacion grave (Clavien llIb). La complicacion
grave transcurrio al octavo dia postoperatorio y no tuvo relacion con la ambulatorizacion del
procedimiento.

Conclusion: La ausencia de complicaciones graves en el postoperatorio inmediato avala la PRR

en régimen de CMA como una técnica segura dirigida a pacientes seleccionados.
© 2022 Publicado por Elsevier Espana, S.L.U. en nombre de AEU.

Introduction

Radical prostatectomy is considered one of the treatments of choice
for organ-confined prostate cancer (PCa). The robotic approach
has become the standard technique due to its minimally invasive
nature, although there is controversy about its superiority in func-
tional outcomes compared to the open or laparoscopic approach.’—3
The complication and readmission rates after robotic radical prosta-
tectomy (RRP) are below 5% with a conventional hospital stay of
24-48 hours.*

Advances in minimally invasive surgery and anesthetic tech-
niques have allowed the performance of multiple surgeries on an
outpatient setting. Major ambulatory surgery (MAS) has demon-
strated benefits for the patient (reduced risk of nosocomial
infection and thrombotic events, improved health perception) as
well as for the health system (reduced costs and optimization of
hospital resources).>”” These advantages are particularly important
in the current COVID-19 pandemic.

Recently, several centers in the United States and France have
published their experience with outpatient RRP, obtaining good
results in terms of safety.2'% In the present study we show and
evaluate the results of the first RRP program as MAS in our country
and one of the first in Europe.

Material and methods

We retrospectively analyzed the first cases of outpatient robotic
radical prostatectomy performed between March 2021 and May
2022 at our center. The protocol of RRP as MAS was designed by
the urology and anesthesia departments and approved by the cen-
ter’s management. All the patients who were proposed to undergo
surgery under MAS signed the consent for surgery and therefore
approval by the ethics and clinical research committee was not
required.

We collected baseline patient characteristics (age, BMI, anes-
thetic risk according to the ASA classification, previous abdominal
surgery), intraoperative results (operative time, blood loss vol-
ume, preservation of neurovascular bundles, need for drainage)
and postoperative data (time to bladder catheter removal, need
for unplanned medical care, and complications one month after
surgery). Oncologic characteristics at disease diagnosis (PSA, stag-
ing, ISUP, MRI) and pathologic outcome after surgery were collected.

Inclusion criteria included: age less than 70 vyears,
BMI < 30 kg/mZ, ability to understand the MAS pathway instruc-
tions, need for a companion after surgery, availability of a cell
phone, home without architectural barriers, home <100 km from
the hospital, ASA < Ill, start of surgery before 10:00 am, low or
intermediate risk PCa and prostate size <70 cubic centimeters.

Patients who were candidates for lymphadenectomy, allergic to
NSAIDs or latex, with a history of COPD, epilepsy or coronary artery
disease, addicted to parenteral drugs, congenital or acquired coag-
ulation disorders, previous thrombosis or who did not meet any of
the described inclusion criteria were excluded.

In previous visits, patients were offered the possibility of under-
going outpatient surgery or with conventional hospital admission.
After accepting the outpatient care, signing the consent form and
complying with its requirements, they were visited by a nurse from
the Prostate Cancer Functional Unit (UFCaP are its initials in Span-
ish) who gave them instructions on the MAS process.

The surgery consisted of a transperitoneal robotic radical prosta-
tectomy through an anterior approach using the Da Vinci X® or Xi®
system, according to availability. It was performed by two surgeons
with experience of more than 100 RRP, assisted by residents in train-
ing. Airway control was performed by orotracheal intubation, and
intraoperative analgesia was performed with intravenous medica-
tion and local anesthesia (in the abdominal wall and in the pouch
of Douglas). Pneumoperitoneum pressures were to range between
10 and 15 mmHg maximum during the entire surgery.
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Table 1 Oncological characteristics of the patients. Table 2 Preoperative and intraoperative variables.
Preoperative variables N (%) Mean + SD Variable N Mean + SD
cT Age, years 60,8 + 6,88
T1c 31 (88,6) BMI, Kg/m? 27 +£2,9
T2a 4 (11,4) ASA
Baseline PSA, ng/dl 7,59 + 3,09 | 1(2,8)
MRI 34 (97,1) 1l 34 (97,2)
1 lesion 20 (57,1) Previous abdominal
> 1 lesion 10 (28,6) surgery
Size of lesion, cm* 1,34 £ 0,66 Yes 9 (25,7)
PIRADS 3 5 (14,3) No 26 (74,3)
PIRADS 4 19 (54,3) Prostate size, cc 47,48 + 23,84
PIRADS 5 6 (17,1) Surgical time, minutes 151,66 + 42,15
Transperineal biopsy 25 (71,4) Average blood loss, 301,2 + 184,38
Fusion biopsy 25 (71,4) milliliters
ISUP Preservation of neurovascular bundles®
No. of positive cores 5,89 + 3,52 Left
Total cores 16,17 + 3,4 >4 27 (77,1)
1 2 (5,7) <4 8 (22,9)
2 24 (68,6) Right
3 8 (22,9) >4 30 (85,7)
4 1(2,8) <4 5 (14,3)
Pathological anatomy results Drainage placement 1(2,8)
Specimen weight, grams 55,89 4 23,43 Time at the MAS 7 h 27 min (6 h
pT recovery unit, median 22 min - 10 h
T2 27 (77,1) (range) 20 min)
T3 8 (22,9)
ISUP Two of the 35 patients (5.71%) remained hospitalized after
1 1(2,8) surgery.‘On’e patient felt ynwell due to g sense of instability. at
2 24 (68,6) the beginning of ambulation, anq was discharged the‘fol‘lowmg
3 10 (28,6) day. On the other hand, the patient who underwent incidental

After an observation period of less than 8 h in the MAS recov-
ery unit, the patient’s clinical stability, good pain management,
absence of nausea/vomiting, tolerance of diet, ability to ambulate,
and understanding of instructions and rules for further consultations
were assessed. Even though they met all the criteria for hospital
discharge, they were offered an overnight stay if they did not feel
ready to go home. In the absence of alarm signs, no laboratory tests
were performed.

The morning after hospital discharge, the UFCaP nurse con-
tacted the patients by telephone to check their health condition
and resolve any doubts they might have. In addition, they had a 24-
h telephone number available in case of need. The first in-person
visit was after 7 days for the removal of the catheter and wound
exploration. The medical visit took place one month after surgery.
Fig. 1 summarizes the information described of the perioperative
process.

Results

A total of 35 patients underwent robotic radical prostatectomy as
MAS. The mean age was 60,8 + 6,88 years, the mean BMI was 27
2.9 kg/mZ, all had a low anesthetic risk (ASA | or Il) and 25.71%
had undergone previous abdominal surgery. Tables 1 and 2 show
the oncologic and non-oncologic features of the patients, respec-
tively.

The operative time was 151,66 + 42,15 min, the average blood
loss was 301,2 + 184,38 mL, and all patients underwent unilateral
or bilateral preservation of neurovascular bundles, at the surgeon’s
discretion. In one patient there was an incidental bladder opening

bladder opening remained hospitalized at the surgeon’s discre-
tion. He presented a self-limited urinary fistula 72 h after surgery
and was discharged on the fifth day without drainage.

" The preservation of the neurovascular bundles was decided
by the main surgeon using a Likert-type scale in which 0 corre-
sponds to no preservation and 5 to complete preservation.

during dissection of the posterior prostatic plane, which was identi-
fied and repaired intraoperatively. This was the only intraoperative
complication in the series and was also the only patient in whom
drainage was left.

Seven of the 35 patients (20%) consulted the emergency depart-
ment in the month following surgery. Fig. 2 summarizes the data
on unplanned medical care. Two patients attended within the first
24 postoperative hours for urine leakage around the catheter; they
were discharged after verifying its proper function. One patient
consulted on the 4th postoperative day for paraphimosis, which was
resolved in the emergency room. One patient presented a febrile
urinary tract infection after removal of the bladder catheter on the
7th postoperative day, requiring hospital admission. Two patients
attended the emergency department for episodes of hematuria. The
first, on the 4th day, was discharged without requiring specific treat-
ment. The second, on the 14th postoperative day, required bladder
irrigation and hospital admission. Finally, one patient was treated
on the 8th postoperative day for evisceration requiring urgent
surgery. No patient required blood transfusion and the evolution
after complications was satisfactory in all cases. Table 3 describes
the complications of the study according to the Clavien-Dindo clas-
sification and the time to their appearance.
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+ Compliance with inclusion criteria.
Preoperative * Patient acceptance and consent signing.
assessment + Perioperative instructions and resolution of doubts.

=+ Handing over of the UFCaP nursing phone number.

* 7:30: Arrival at the hospital.

+ Fasting check, discontinuation of medication if necessary and vital signs check.
= 9:00: Start of

Day of surgery 9:00: Start of surgery

+ 12:00: End of surgery.

- 18-20:00: Assessment of compliance with hospital discharge criteria and patient
acceptance. Delivery of hospital discharge report and home care information sheet.

= 1% day: Telephone contact by UFCaP nursing.

FoIIow-up - 12 week: Nursing visit. Assessment, recommendations, removal of bladder catheter and staples.
- 4 week: Medical visit. Assessment, request for PSA and controls.

Figure 1 MAS pathway diagram.

Unplanned immediate admission Emergency room visit

YES: 2

Need for readmission

Figure 2 Unplanned medical care.

I ‘
H |
[ I I |

Table 3  Postoperative complications according to the Clavien-Dindo classification.

Grade No. of patients Description of complication Time to complication, days
Absence of complications 27 - -
Clavien | 5 Sense of instability 0
Urine leakage around the catheter* 0
Self-limited hematuria 4
Paraphimosis 4
Clavien Il 2 Hematuria requiring admission 14
Febrile urinary tract infection 7
Clavien Ill 1 Evisceration 8
Clavien IV 0 - -
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Discussion

Robotic radical prostatectomy has usually required a minimum hos-
pital stay of 24-48 h. Following the publication in 2010 of the
first series of RRP as MAS,"" several working groups have incorpo-
rated this modality into their clinical practice, showing good results
in terms of safety.8-'0 Although in our series there was a serious
complication on the eighth postoperative day, there was no relation-
ship between this and the patient’s outpatient status, and therefore
the application of the outpatient regimen did not have a negative
impact on the safety of any patient.

The incorporation of laparoscopy in prostatectomy has made it
possible to integrate the proven perioperative benefits (intraopera-
tive blood loss and postoperative recovery),'? with the achievement
of similar oncologic outcomes to open surgery'?; there is con-
troversy about the superiority of the technique in the functional
field.Z'* Subsequently, the globalization of robot-assisted surgery
has been the second most important milestone in the development
of prostatectomy. Robotic prostatectomy versus the open approach
has also demonstrated a clear decrease in intraoperative blood
loss and better postoperative pain management.'® These advan-
tages have made it possible to halve the number of days of hospital
admission once the learning curve has been overcome.'® On the
other hand, the implementation of robotic surgery has led to an
increase in the costs related to the surgical procedure. The MAS set-
ting allows decreasing costs, increasing the availability of beds and
human resources, and reducing the costs associated with robotic
surgery. A cost analysis performed in France compared the costs of
outpatient versus conventional admission procedures.’® Although
the inpatient group had a short hospital stay, with an average of 1.6
days, the authors described a 10.8% reduction in costs per ambu-
latory patient, €2,550 versus €2,860. If we extrapolate these data
to the average of 100 RRPs performed annually in our center, we
would obtain an annual saving of €31,000. In addition, the acceler-
ated recovery of the patient at home allows his or her early return
to work, thus producing indirect, hardly tangible economic benefits.

In our series we decided to exclude patients who were can-
didates for lymphadenectomy (LND) because of their potentially
longer operative time and higher postoperative risk. In the litera-
ture we have both groups that have followed this precaution,®'7 and
others that have incorporated it. Abaza et al., with 246 patients,
have the longest single-center series of RRP as MAS to date.® In
their work they performed LND on all their patients with a mean of
eight nodes removed and describe a complication rate of 4.4% and
unscheduled medical care of 4.9%. Although these results support
the safety of including LND in the MAS setting, a recent systematic
review associated the extent of LND with worsening intraoperative
and postoperative outcomes, including hospital stay.'® Other groups
have also associated the performance of LND as a predictor of ambu-
latory surgery failure.'® For this reason, we obviated patients who
were candidates for LND at the start of this protocol.

The inclusion of new surgeries, such as prostatectomy, to the
MAS regimen should not affect patient safety. Collection, analysis
and publication of results are required to ensure compatibility of
both processes. In our initial experience, no serious complication
that compromised patient safety occurred in the first 48 postop-
erative hours. We believe that the monitoring and recovery time
established in the outpatient regimen is sufficient to predict or act
in cases of life-threatening emergencies. In a retrospective study
of 7,126 radical prostatectomies, a percentage of medical-surgical
complications requiring immediate care was less than 1%. However,
the time to onset of the complication was not specified.?’

Among the main quality indicators of MAS are the need for
unplanned immediate admission (the same night of surgery), the
need for emergency department consultation and hospital readmis-
sion in the month following surgery.2' In our experience, there was
5.71% of unplanned overnight stay, 20% of emergency room visits

and 8.57% of hospital readmission in the month following surgery.
In Table 4 we contrast these results with those obtained by the main
series published in the literature.

The need for immediate unplanned admission paradoxically
produces what the outpatient regimen tries to avoid. It involves
the unforeseen search for beds and health personnel and has a
negative impact on patient satisfaction. The literature reveals
percentages below 5%.23:24 Among the most frequent causes of
admission are due to social/logistic, surgical and, to a lesser
extent, anesthesia-related factors. In our series, two patients (5.7%)
required immediate admission. One patient declined discharge due
to sense of instability and a second was admitted at the surgeon’s
discretion.

Seven of the 35 patients visited the emergency department
in the month following surgery. Table 3 shows the postoperative
complications and the time to their appearance. Two of the seven
visits to the emergency department occurred on the first postopera-
tive day and, in both cases, the reason for the visit was urine leakage
around the bladder catheter. The Ministry of Health, in its guide of
standards and recommendations for MAS, subdivides postoperative
visits to the emergency department into two groups: those occur-
ring within the first 24 h and those occurring between 24 h and 28
days.2" In our results, we consider that the visits that most penalize
the MAS regimen were those produced in the first 24 h, due to their
direct relationship with the ambulatory procedure, even in the case
of mild complications (Clavien I). The rest of the complications that
occurred after the first postoperative day are related to the surgi-
cal procedure and would probably have occurred in the same way
in the inpatient setting.

The correct training of the patient and accompanying persons is
also considered an important indicator of the quality of the ambu-
latory procedure® and could possibly have avoided the visit to
the emergency department of patients with urine leakage around
the catheter. The incorporation of technological advances in infor-
mation systems will improve understanding of the perioperative
process and increase patient satisfaction.26-27

One of the criticisms of MAS is the belief that the economic
benefits it produces are detrimental to patient satisfaction. In this
regard, Ploussard et al. describe a 100% satisfaction rate and 92%
pain management prior to being discharged home.'® In another
study, satisfaction information was collected from 214 question-
naires of patients who underwent RRP surgery with conventional
hospital admission.8 Early mobilization and early return to work
were the two main priorities requested by the patients. In addition,
97.6% of patients reported adequate postoperative pain control.

On the contrary, Dobbs et al., in a cohort of prostatectomies
with hospital admission, distributed a questionnaire in the postoper-
ative period asking if they wanted a same-day discharge, obtaining
a negative response in 68.4% of the cases.2’ The most frequent rea-
sons for not considering themselves ready for discharge were pain
(55.9%) and discomfort from the catheter (44.7%). In this center, five
prostatectomies are performed daily and, as previously discussed,®
late surgery and discharge are factors that have a negative impact
on the outpatient regimen, which is why we considered excluding
those prostatectomies that begin after 10:00 am.

Among the limitations of the study is the absence of a control
group. This characteristic prevents the comparison of complications
and unforeseen medical care in the present study. On the other
hand, we did not collect information on patient satisfaction. We
have begun to collect this variable prospectively with a control
group and hope that it can elucidate the patient’s perception of
outpatient prostatectomy.

This is the publication of the first series of cases of robotic radi-
cal prostatectomy under the MAS regimen in our country and one of
the first in Europe. We describe an unplanned immediate admission
rate of 5.71%, and emergency department visits and 30-day hospital
readmission rates of 20% and 8.57%, respectively.
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Experience in surgical technique, an adequate outpatient
surgery pathway and the nursing support of the UFCaP were essen-

- g :~ "‘_’- z— tial elements in a setting as presumably demanding as RRP in MAS.
Conclusion
© N The absence of serious complications in the immediate postoper-
< = 3 ) < ative period supports RRP in the MAS regimen as a safe technique
aimed at selected patients. The collection of a larger number of
cases, the addition of a control group and the analysis of satis-
faction data will allow us to detect the patient profile that most
benefits from this regimen.
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