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ABREVIATURAS

* AASLD: American Association for the study of the Liver

Disease

* AHRQ: Agency for Healthcare Research in Quality

* cACLD: Compensated advanced chronic liver disease

* CHC: Carcinoma hepatocelular

¢ CMS: Centers for Medicare and Medicaid Services

* CCTP: The Community-based Care Transitions Program

* EH: Encefalopatia hepatica.

* EHGNA: Enfermedad hepatica grasa no alcohdlica

* EHNA: Esteatohepatitis no alcohdlica

* EPOC: Enfermedad pulmonar obstructiva cronica

* GPVH: Gradiente de presion venosa hepatica

* HPCS: Hipertension portal clinicamente significativa



MedPAC: Medicare Payment Advisory Commission

OMS: Organizacion Mundial de la Salud

VHB: Virus hepatitis B.

VHC: Virus hepatitis C.
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1. INTRODUCCION

La cirrosis es el estadio final de las distintas enfermedades
hepaticas cronicas y se caracteriza por una alteracion de la
arquitectura normal del higado con sustitucion del tejido
hepatico sano por tejido fibroso y nodulos de regeneracion.
Estos cambios histolégicos ocasionan hipertension portal e
insuficiencia hepatica [1]. La cirrosis se caracteriza inicialmente
por una fase asintomatica en la que la enfermedad se encuentra
compensada, seguida de una fase sintomatica y rapidamente
progresiva, denominada cirrosis descompensada, en la que se
producen las complicaciones derivadas de la hipertension portal

y de la insuficiencia hepatica [2].

A medida que la enfermedad avanza existe una mayor
susceptibilidad a desarrollar estas complicaciones, lo que
produce un deterioro en la calidad de salud y la esperanza de
vida se ve notablemente reducida, por lo que, hoy en dia, el
trasplante hepatico sigue siendo la unica opcidén curativa.

Ademas, cuando los pacientes cirroticos se descompensan



provocan una gran carga asistencial y economica.

En el afno 2010, la cirrosis fue responsable de aproximadamente
un millén de muertes a nivel mundial, un 33% mas que en el
afo 1990, siendo las principales causas de la cirrosis el alcohol,
la infeccidn cronica por el virus de la hepatitis B y por el virus de
la hepatitis C [3]. En Europa, segun datos de la Organizacion
Mundial de la Salud (OMS), la cirrosis representa el 1,8% de
todas las causas de muerte (170.000 muertes al afo), siendo
Europa sudoriental y nororiental las zonas con mayor tasa de
mortalidad en las ultimas décadas, unas 10-20 veces mas alta

que en el resto de paises europeos [4,5].

Por todo ello se considera que los programas preventivos, el
manejo precoz de las complicaciones y las estrategias de
seguimiento de los pacientes con cirrosis, son realmente

necesarios para mejorar su supervivencia y calidad de vida.



1.1. Etiologia de la cirrosis

Existen innumerables causas de cirrosis ya que cualquier dafo
hepatico cronico puede desencadenar la enfermedad. Tabla 1
En Europa el consumo abusivo de alcohol, la infeccion crénica
por virus de la hepatitis B y C y los sindromes metabdlicos
relacionados con el sobrepeso, diabetes y la obesidad son las
principales causas de cirrosis y cancer hepatico primario [4] En
la ultima década se ha descrito una prevalencia de la hepatitis
cronica C en Europa del 0,13-3,26 % y del 0,5-0,7% de la
hepatitis cronica B. Por otra parte, se han descrito prevalencias
del 2-44% de la enfermedad hepatica grasa no alcohdlica
(EHGNA), llegando a tasas del 42.6-69,5% en la subpoblacion
de diabetes mellitus tipo 2 [4].

En Estados Unidos (EEUU), las causas mas frecuentes de
cirrosis son la infeccion cronica por virus de la hepatitis C, el
enolismo y la EHGNA, las cuales representaron
aproximadamente el 80% de los pacientes en lista de espera de
trasplante hepatico entre los afos 2004 y 2013 [6]. Mientras que

en la region Asia-Pacifico, la infeccion cronica por virus el de la



hepatitis B es la principal causa de cirrosis [7].

TABLA 1. Clasificacion etiolégica de la cirrosis

- Alcohol
- Hepatitis virica
- Obstruccion biliar
e Cirrosis biliar primaria
* Cirrosis biliar secundaria (ej. Colangitis esclerosante primaria)
- Enfermedad metabélica congénita
* Hemocromatosis
* Enfermedad de Wilson
* Déficit de alfa-1-antitripsina
* Fibrosis quistica
* Galactosemia
* Glucogenosis tipos lll y IV
* Tirosinemia
* Intolerancia hereditaria a la fructosa
* Telangiectasia hemorragica hereditari
- Enfermedad metabdlica adquirida
* Esteatohepatitis no alcohdlica
- Causas vasculares
* Higado de estasis crénico
* Enfermedad veno-oclusiva del higado
- Hepatitis autoinmune
- Farmacos y toxinas
- Sifilis
- Sarcoidosis
- Bypass yeyuno-ileal
- Hipervitaminosis A

- Idiopatica o criptogénica

Bernal V. Gastroenterologia y Hepatologia; Problemas comunes en la practica clinica

2° edicion. Pag:867-892 [2]



1.2. Historia natural de la cirrosis.

La cirrosis presenta una evolucion lentamente progresiva, con
un inicio de la fibrosis durante afos e incluso décadas (15-20
afnos) antes de establecerse la cirrosis [8,9]. Este proceso es
dinamico e incluye cambios histologicos, hemodinamicos,

clinicos y biologicos [10].

La historia natural de la cirrosis dependera de la causa y de su
posible tratamiento y se caracteriza, como ya se ha mencionado

previamente, por una fase compensada y otra descompensada.

1.2.1. Cirrosis compensada

En esta fase, el paciente cirrético se encuentra asintomatico,
dado que la funcion hepatica aun esta conservada. La
supervivencia de los pacientes con cirrosis compensada es
significativamente mayor con respecto a los pacientes con
cirrosis descompensada, con una mediana de supervivencia de

>12 afnos [11].



En esta etapa, la presion portal puede ser normal o ligeramente
elevada. En la IV Conferencia Internacional de Consenso de
Hipertension Portal de Baveno, se clasifico los pacientes de
esta fase en dos estadios: sin varices esofagicas (estadio 1) y
con varices esofagicas (estadio 2). Se han descrito distintas
tasas de morbimortalidad en funcion del estadio en el que se
encuentren los pacientes. En un estudio prospectivo en el que
se evaluaron 402 pacientes con cirrosis compensada, los cuales
fueron estratificados en estadio 1 y 2, se observé que a los 6
afnos, los pacientes con varices esofagicas (estadio 2) tenian
mayor incidencia de carcinoma hepatocelular (CHC) respecto
los pacientes en estadio 1 (29 frente al 9%; p <0,001), mayor
incidencia de presentar cualquier complicacion de la cirrosis (66
frente al 26%, p <0,001) y mayor mortalidad o necesidad de
trasplante hepatico (45 frente al 15%, p <0,001) [12]. Mas
recientemente, D’Amico y cols. evaluaron una cohorte de 494
pacientes cirroticos, en los que describieron tasas de progresion
a estadios mas avanzados a los 5 afios de seguimiento del

34,4% en los pacientes con un estadio 1 y del 42% en los



pacientes con un estadio 2, con tasas de mortalidad a los 5

afos en ambos estadios de 1,5y 10%, respectivamente [13].

Clasicamente, los factores predictores que se han asociado a la
mortalidad en los pacientes con cirrosis compensada son la
edad y variables relacionadas con la presencia de hipertension
portal clinicamente significativa (HPCS) (gradiente de presion
venosa portal >10 mmHg), como son la presencia de varices

esofagicas, esplenomegalia, plaquetopenia, etc. [11,14].

Dado que la progresion de la fibrosis avanzada a cirrosis es un
proceso continuo, a menudo la distincidén clinica entre ambos
grupos de pacientes se hace dificil por lo que, en la ultima
Conferencia Internacional de Consenso en la Hipertension
Portal de Baveno VI, se propuso el término alternativo de
“‘Enfermedad hepatica crénica avanzada compensada” (CACLD,
de sus siglas en inglés compensated advanced chronic liver
disease), haciendo énfasis en que la hipertensién portal puede
ocurrir antes de que se establezca un diagndstico anatdomico

formal de la cirrosis. Esta entidad abarcaria pacientes con



cirrosis y aquellos con fibrosis hepatica avanzada con
hipertension portal (GPVH> 5 mm Hg). Sin embargo, los dos
términos: “cACLD vy cirrosis compensada” son hoy en dia
aceptados [15]. En las ultimas guias practicas de la hemorragia
digestiva por hipertension portal de la AASLD (American
Association for the study of the Liver Disease), describen que
los pacientes con cirrosis compensada o cACLD pueden
dividirse en dos estadios dependiendo de la presion portal, en
aquellos con hipertension portal leve (gradiente de presion
venosa hepatica (GPVH) > 5 pero < 10 mm Hg) y aquellos con
HPCS. Ademas, estos ultimos los sub-clasifican en funcion de

la ausencia o presencia de varices esofagicas [16].

1.2.2. Cirrosis descompensada:

Esta fase se caracteriza por una progresion de la enfermedad,
en la que aparecen complicaciones secundarias a la
hipertension portal y/o a la insuficiencia hepatica. El desarrollo
de cualquiera de las complicaciones (ascitis, hemorragia

digestiva por hipertension portal o encefalopatia hepatica (EH))
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marca la transicion de una fase compensada a una
descompensada, lo que ocurre en una tasa de
aproximadamente un 5-7% por ano [16]. Ademas, el desarrollo
de otras complicaciones tales como el (re) sangrado, la
insuficiencia renal, la ascitis refractaria, el sindrome
hepatorenal, el sindrome hepatopulmonar y la peritonitis
bacteriana espontanea pueden acelerar la progresion de la
enfermedad y empeorar su pronostico [11]. Por otro lado, el
desarrollo de un CHC se asocia de forma independiente con un
aumento del riesgo de descompensacion de la cirrosis, asi
como con un empeoramiento del curso de la enfermedad en

cualquier etapa [17].

En la IV Conferencia Internacional de Consenso de
Hipertensién Portal de Baveno, se propuso diferenciar cuatro
estadios en la historia natural de la cirrosis: estadio 1y 2 en la
fase compensada (sin y con varices esofagogastricas,
respectivamente, ya comentados previamente) y otros dos en la
fase descompensada (estadio 3: presencia de ascitis con o sin

varices esofagogastricas; estadio 4: hemorragia digestiva por

11



hipertension portal, con o sin ascitis) [18]. Sin embargo, en los
ultimos afos se ha sugerido modificar esta clasificacion y
diferenciar tres estadios clinicos en la fase descompensada, de
manera que el estadio 3 se caracterizaria por la presencia de
hemorragia digestiva por hipertension portal, sin otra
complicacion acompafiante, cuya tasa de mortalidad al afo es
de un 10%; el estadio 4 en el que existiria ascitis, ictericia o EH,
con un tasa de mortalidad de 21% al afo y el estadio 5 en la
que coexistirian mas de una complicacion, indicando mayor
disfuncion hepatica y con una tasa de mortalidad del 27% anual
[19]. Basandose en esta nueva estadificaciéon, D’Amico y cols.
realizaron un nuevo estudio evaluando la tasa de progresion de
la cirrosis, en el que se objetivd una disminucién de la
supervivencia a medida que avanzaba la enfermedad, siendo la
mortalidad a los 5 afnos de un 20% en los pacientes en estadio
3, del 30% en estadio 4 y del 88% en el estadio 5 (P<0,0001)

[13].

La ascitis es la complicacion mas frecuente de la cirrosis,

seguida de la hemorragia digestiva por hipertensién portal, las

12



infecciones y la EH [20,21,22]. Una vez el paciente presenta
descompensacion de la cirrosis, puede llegar a desarrollar una
complicacion diferente a la inicial o inclusive cursar con
combinacion de ellas, lo que predispone a estos pacientes a un
deterioro en su calidad de vida, una mayor tasa de morbi-

mortalidad y un mayor uso de recursos sanitarios.

Asi mismo, existen diversos estudios en los se demuestra que
los pacientes cirroticos que han requerido ingreso hospitalario
por presentar alguna complicacion de su enfermedad de base,
tienen un riesgo importante de reingresar, en especial los
pacientes con EH [20, 23, 24, 25]. Un trabajo realizado por
nuestro grupo, en el que se evalud la historia natural de 200
pacientes con cirrosis descompensada por VHC, se describid
una probabilidad global de reingreso al afio del 45,1%, siendo
mas frecuente este riesgo en el subgrupo de paciente que
presentaban EH (73.3%). Durante un seguimiento medio de
3412 meses, la media de reingresos por paciente fue de 2,5 con
una estancia media hospitalaria de 42 dias por paciente [20].

Posteriormente, en un estudio en el que se incluyeron 402

13



pacientes con cirrosis descompensada de diferentes etiologias
a los que se les hizo una mediana de seguimiento de 203 dias,
un 69% de los pacientes tuvieron uno o mas reingresos, con
una mediana de dos reingresos (limites: 0-40) y una mediana

de tiempo hasta el primer reingreso de 67 dias [26].

En este sentido, un estudio realizado en EEUU, mostré que los
pacientes con cirrosis presentan mas comorbilidades, utilizan
con mas frecuencia los servicios de salud (hospitalizaciones,
estancias en residencias de ancianos, atencién domiciliaria por
enfermeria y visitas médicas) y necesitan mas del doble de
horas de cuidado en el hogar por personal no sanitario (un
miembro de la familia o persona no remunerada) por semana (p
<0,001), comparado con la poblacién general [27]. Segun datos
de la AHRQ (de sus siglas en inglés Agency for Healthcare
Research in Quality), en EEUU los pacientes con cirrosis
tuvieron un incremento en el numero de consultas al servicio de
urgencias (de 411.869 en el afio 2006 a 548.092 en el afio
2011), incrementandose durante el mismo periodo de tiempo el

numero de altas hospitalarias por descompensacién de la
14



cirrosis (de 436.901 a 576.573) [28,29]. Esta mayor demanda
de atencion sanitaria conlleva una repercusion economica. De
acuerdo al Healthcare Cost and Utilization Project, en EEUU se
ha objetivado un aumento en los gastos hospitalarios asociados
a las complicaciones de la cirrosis del ano 1993 al 2009, en
especial por la EH, dado que han aumentado el numero de
ingresos por esta causa, los costos directos del tratamiento,
dias de estancia hospitalaria, la recurrencia de nuevos
episodios, etc. Por ejemplo, los gastos hospitalarios asociados a
la EH aumentaron de $11.808 en 1993 a $35.875 en 2009 [30].
Por otra parte, es importante tener en cuenta los costos
indirectos que se generan de la atencion sanitaria de estos
paciente, como son la pérdida de productividad del trabajo, los
accidentes automovilisticos resultantes de pacientes con EH
minima, entre otros, que también tienen un impacto en la carga
econdmica en la cirrosis descompensada y que hasta la fecha,

no han sido examinados [30].

Recientemente, Bajaj et al. [25] realizaron el primer estudio
multicéntrico  evaluando el reingreso en  cirrdticos

descompensados, en el que incluyeron pacientes de 14 centros
15



del North American Consortium for the Study of End-Stage Liver
Disease. Se observd que mas de la mitad de los pacientes
(53%) reingresaron a los 3 meses tras el alta hospitalaria y este
reingreso se asociaba con el estadio de la cirrosis, la diabetes y

las infecciones nosocomiales.

Por lo que, tal y como se ha comentado previamente, los
pacientes cirroticos presentan unas tasas altas de morbi-
mortalidad y un riesgo de reingreso hospitalario, lo que conlleva
una peor percepcion de su estado de salud y una mayor
discapacidad funcional, en comparacion con la poblacién
general [27,31], en especial los pacientes con desnutricion, EH,

ascitis y hemorragia variceal [32].
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Fig.1. Historia natural de la cirrosis
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Modificado de Pellicoro et al. Nat Rev Immunol. 2014;14(3):181-194 [33].

1.3. Reingreso precoz

Se conoce como reingreso precoz aquel ingreso no programado
que se produce tras el alta del paciente en un plazo igual o
menor a 30 dias. Este reingreso puede estar relacionado o no
con el motivo que justifico el primer ingreso y frecuentemente es
usado como un indicador de calidad de la atencion hospitalaria
debido a que existen reingresos que podrian ser prevenibles o

evitados si la atencion previa hubiera sido la adecuada

17



[34,35,36,37,38]. Existen diversos factores que influyen en la
probabilidad de reingreso precoz; factores del paciente (edad,
gravedad y cronicidad de la enfermedad subyacente, presencia
de comorbilidades), factores sociodemograficos (apoyo familiar
o de un cuidador, nivel educativo, accesibilidad al sistema
sanitario) y factores asociados al ingreso previo (calidad de los
cuidados durante el ingreso o medidas tomadas al momento del

alta que podrian haber prevenido el reingreso) [39].

El reingreso precoz es frecuente en diferentes enfermedades
tanto médicas como quirurgicas, genera un alto coste para el
sistema sanitario y se considera potencialmente prevenible. En
un estudio retrospectivo, en el que se evaluaron 11.855.702
pacientes dados de alta de un servicio médico o quirurgico
hospitalario en EEUU entre el afio 2003 y 2004, un 19,6% de
los pacientes fueron readmitidos de manera precoz, siendo la
insuficiencia cardiaca y la neumonia las principales causas de
reingreso precoz en ambos grupos. La mitad de los pacientes
(50,2%) que habian reingresado antes de 30 dias tras el alta del

servicio médico, no habian recibido ninguna visita de control

18



durante ese periodo y un 70,5% de los pacientes con reingreso
precoz tras el alta de cirugia, reingresaron por una condicion
meédica. El costo estimado de reingreso fue de 17,4 mil millones
de ddlares, lo cual representa cerca de un 20% del presupuesto
sanitario de EEUU [34]. The Medicare Payment Advisory
Commission (MedPAC), agencia responsable de asesorar al
congreso de los EEUU sobre temas que afectan el programa de
cobertura de seguridad social a mayores de 65 afos o
discapacitados (programa Medicare), estimé en su informe del
2007 que el 12% de los reingresos en EEUU eran
potencialmente evitables debido a que a menudo resultan de
defectos prevenibles al alta tales como, las infecciones
hospitalarias y otras complicaciones, de una mala planificacién
del seguimiento, de una comunicacion inadecuada de las
instrucciones al alta y de wuna falta de conciliacion vy
coordinacion de los medicamentos. Ademas, estimé que la
prevencion de un 10% de estos reingresos podria ahorrar hasta
mil millones de dolares [40]. En este sentido, con el fin de
reducir las tasas de reingreso precoz, en el afio 2012 el CMS

(Centers for Medicare and Medicaid Services), agencia federal
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del Departamento de salud de los EEUU encargada de
administrar el programa Medicare, instauré penalizaciones de
caracter econdmico a los hospitales cuando éstos superaban el
umbral de reingreso precoz establecido para el infarto agudo del
miocardio, la insuficiencia cardiaca y la neumonia vy
posteriormente en el afio 2015, se expandié para los pacientes
con exacerbacién aguda de la enfermedad pulmonar obstructiva
cronica (EPOC), pacientes ingresados de manera programada

para artroplastia total de cadera y artroplastia total de rodilla [41]

Hasta el momento actual existen pocos estudios que hayan
evaluado la incidencia y los factores predictores del reingreso
precoz en la cirrosis descompensada en comparacioén con otras
enfermedades cronicas como la insuficiencia cardiaca, la
diabetes y la enfermedad pulmonar obstructiva cronica [41-50].
La mayoria de estos estudios se han llevado a cabo en EEUU,
donde se ha descrito una incidencia del reingreso precoz que
oscila entre el 20 y el 37% [24,26, 51, 52, 53]. Por otra parte, los
factores predictores de reingresos precoz que se han obtenido,

varian de un estudio a otro, debido principalmente a la gran
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heterogenicidad de los distintos trabajos, lo que dificulta la

obtenciones de conclusiones robustas.

1.4. Estrategias para reducir el reingreso precoz

Teniendo en cuenta que el reingreso precoz en la cirrosis es
una problematica frecuente, se ha asociado a peor pronostico,
genera un alto costo para el sistema sanitario y es
potencialmente prevenible, se han disefiado programas
estratégicos para intentar reducir el reingreso hospitalario y las

consecuencias que éste genera.

Existen numerosos estudios que han evaluado diversas
intervenciones para reducir el reingreso precoz en diferentes
enfermedades, sobre todo en personas de edad avanzada y
con insuficiencia cardiaca [54-68]. En una revision sistematica
publicada en 2011, en el que se incluyeron 43 estudios en los
que se evaluaban y describian las diferentes estrategias
aplicadas a pacientes con diversas condiciones médicas,

clasificaron las intervenciones para reducir el reingreso antes de
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los 30 dias en tres grupos principales: a) intervenciones
previas al alta que incluyeron educacién al paciente, revision
de los medicamentos, plan de seguimiento al alta y
programacion de una cita de control antes del alta; b)
intervenciones posteriores al alta que incluyeron llamadas
telefonicas de seguimiento, acceso a lineas telefonicas directas
para atencion del paciente, comunicacion oportuna con los
cuidadores del paciente, seguimiento ambulatorio oportuno y
visitas domiciliarias post-alta y c) intervenciones “puentes”
entre el hospital y el domicilio en las que incluyeron
instrucciones del alta al paciente, “transition coach” que es la
intervencion de una persona que interactua y enseha el
autocuidado al paciente antes y después del alta (por ejemplo
una enfermera) y la continuidad del control por el por el mismo

equipo médico a nivel hospitalario y ambulatorio [69].

Mas recientemente, se ha publicado un meta-analisis que
incluye 42 estudios aleatorios publicados desde el afio 1990
hasta el 2013 que evaluaban el efecto de las distintas
intervenciones sobre el reingreso precoz en pacientes adultos

hospitalizados por una causa médica o quirurgica durante mas
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de 24 horas y que fueron dados de alta a domicilio. Las
intervenciones se dividieron en 18 estrategias o componentes
diferentes que incluyen desde seguimiento telefonico,
educacion al paciente, visitas domiciliarias, rehabilitacion,
coordinacion logistica para la atencidon post-hospitalaria,
telemonitoreo, educacion especial por un farmacéutico para la
comprension de los medicamentos, visita de seguimiento antes
del alta, entre otros. Se observd una reduccion del reingreso
precoz en los 42 estudios. Sin embargo, los estudios en los que
las intervenciones incluyeron varios componentes, aquellas en
los que se involucraron mas de un individuo en el cuidado del
paciente posterior al alta y aquellas en las que se proporcioné
un mayor apoyo al paciente para su autocuidado fueron las que
demostraron mayor eficacia, siendo 1,4, 1,3 y 1,3 veces mas

efectivas que el resto de intervenciones, respectivamente [70].

En los ultimos afos se esta promoviendo la implementacién de
los llamados cuidados transicionales, en los que el elemento
central es una visita médica de seguimiento a los 7-14 dias tras

el alta hospitalaria. En dicha visita se hace un reconocimiento y
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una revision de los tratamientos prescritos, se siguen algoritmos
diagnosticos y se toman decisiones terapéuticas de acuerdo al
estado del paciente al momento de la visita. Ademas, engloba
otros aspectos como promover la educacion del paciente
referente a su enfermedad, brindar indicaciones post-alta, dar
facilidades de acceso de los pacientes a los cuidados y
servicios médicos, etc [71]. Para ello, desde el afio 2013 en
EEUU el CMS destina fondos adicionales (500 millones de
dolares) a mejorar los programas de atencién transicional
(CCTP: The Community-based Care Transitions Program) con
el objetivo de reducir la tasa del reingreso precoz en los

hospitales [41,72].

Existen muy pocos estudios que evaluen estrategias especificas
dirigidas a reducir el reingreso precoz en los pacientes con
cirrosis descompensada [53,73,74,75,76,77]. Estos trabajos
incluyen una gran variedad de intervenciones que van dirigidas
tanto a la educacion de los profesionales sanitarios (sesiones
educativas para médicos, creacion de protocolos de tratamiento

al ingreso), a la educacion e informacion del paciente (consulta
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por un especialista (gastroenterdlogo/hepatdlogo) durante el
ingreso, sugerencias de autocuidado) y al seguimiento posterior
a la hospitalizacion. Los resultados obtenidos son dispares
entre si, desde una reduccion en la tasa del reingreso precoz,
asi como en la mortalidad en los pacientes cirréticos
descompensados a los que se les implemento la estrategia
especifica, hasta no encontrar diferencias o incluso presentar
un aumento del riesgo del reingreso precoz en el grupo de

estudio.

Esta disparidad de resultados, asi como la escasez de estudios
en nuestro medio que permitan conocer el alcance real del
problema del reingreso precoz en la poblacion cirrética, no solo
en términos clinicos sino también en términos econdmicos,
alienta y obliga a la busqueda de nuevas estrategias
encaminadas a mejorar el manejo de estos paciente a fin de
conseguir una atencion mas eficaz, dirigida en definitiva, a
mejorar la calidad de vida y optimizar los recursos economicos

disponibles.
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2. JUSTIFICACION E HIPOTESIS

El reingreso precoz en los pacientes con cirrosis
descompensada, al igual que en otras enfermedades cronicas
(insuficiencia cardiaca, diabetes, EPOC), comporta una
problematica con alto impacto no sélo en el aspecto clinico sino
también asistencial y econdmico, lo que significa que involucra y
afecta al paciente, familiares, equipo médico y el sistema
sanitario. No obstante, a diferencia de las otras enfermedades,
en la cirrosis existen pocos estudios que hayan evaluado el
reingreso precoz, tanto para identificar sus causas, como de
aplicacidn de estrategias en busqueda de soluciones a dicho
problema. Ademas, los estudios existentes presentan
disparidad en sus resultados y la mayoria han sido evaluados
en la poblacion norteamericana cuyas comorbilidades y sistema
de salud son diferentes a la de la poblacion europea. Todo ello
contribuye a que aun no exista un protocolo estandarizado a
nivel general para el seguimiento post-hospitalario de estos
pacientes, con el objetivo de controlar y reducir el reingreso

precoz.
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Este contexto, nos ha motivado a estudiar el reingreso precoz
en nuestra poblacion de pacientes con cirrosis descompensada,
inicialmente valorando el estado actual del problema (incidencia
de reingreso precoz, factores de riesgo, grupos de riesgo, etc) y
posteriormente evaluando posibles soluciones, con la creacion
de un programa de mejora de la asistencia post-hospitalaria del
paciente cirrético descompensado, aplicando las nuevas
estrategias transicionales. Para ello, en la presente tesis
doctoral hemos realizado dos estudios en los que se desarrollan

cada uno de estos aspectos.

Hipotesis:
- La poblacion de cirréticos descompensados en nuestro
medio cursan con una alta incidencia de reingreso precoz
- Los pacientes con reingreso precoz presentan mayor
mortalidad en comparacién con los pacientes que no
reingresan o lo hacen después de los 30 dias tras el alta.
- El programa de seguimiento transicional
(HEPACONTROL) reduce el reingreso precoz en los

pacientes con cirrosis descompensada
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3. OBJETIVOS

3.1 Objetivos principales

Identificar los factores de riesgo del reingreso precoz en
los pacientes con cirrosis descompensada.

Implementar “HEPACONTROL”: un programa de
seguimiento especializado para reducir el reingreso

precoz en los pacientes cirroticos descompensados.

3.2 Objetivos secundarios

Evaluar la incidencia del reingreso precoz en nuestra
poblacion de pacientes con cirrosis descompensada.
Analizar el impacto del reingreso precoz en la mortalidad.
Valorar el efecto de “‘HEPACONTROL” en la tasa de
consultas al servicio de urgencias por descompensacion
de la cirrosis tras el alta hospitalaria.

Determinar la influencia de “HEPACONTROL” en la
mortalidad de los pacientes con cirrosis descompensada.
Analizar el impacto economico al implementar el

programa “HEPACONTROL”
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ESTUDIO 1: “Reingreso hospitalario precoz (<30
dias) en el paciente cirrético descompensado:
Incidencia, impacto en la mortalidad y factores

predictores”.
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Background & aims: The early hospital readmission of patients with decompensated cirrhosis is a current
problem. A study is presented on the incidence, the impact on mortality, and the predictive factors of
early hospital readmission.
Patients and methods: On the study included 112 cirrhotic patients, discharged after some decompensation
between January 2013 and May 2014. Multivariate analyses were performed toidentify predictors of early
readmission and mortality.
Results: The early readmission rate was 29.5%. The predictive factors were male gender (OR: 2.81; 95%
CI: 1.07-7.35), Model for End-Stage Liver Disease-sodium score =15 (OR: 3.79; 95% (I 1.48-9.64), and
Charlson index =7 (OR: 4.34, 95% CI 1.65-11.4). This model enabled patients to be classified into low
or high risk of early readmissions (13.6% vs. 52.2%). The mortality rate was significantly higher among
patients with early readmission (73% vs. 35%) (p<.0001). After adjusting for the Model for End-Stage Liver
Disease-sodium score, Charlson index, dependence in activities of daily living, educational status, and
number of medications ondischarge, the early readmission was independently associated with mortality.
Conclusions: Early hospital readmission is common, and is independently associated with mortality. Male
gender, MELD-Na =15, and Charlson index =7 are predictors of early readmission. These results could be
used to develop future strategies to reduce early readmission.

© 2017 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Introduction

high, with an overall actuarial probability of readmission at 1year
of 45% [4].

Cirrhosis is the end stage of chronic liver disease, is associated
with high mortality, and is the second leading cause of digestive
tract disease-related death (after colorectal cancer) [1]. The World
Health Organization reports that liver cirrhosis is responsible for
about 170,000 deaths in Europe each year [2]. Cirrhosis is also
responsible for significant morbidity and health-care costs. It leads
to more than 150,000 hospital admissions, costing nearly 4 billion
dollars each year in the United States [3]. When a patient is hospi-
talized for decompensated cirrhosis, the risk of readmission is very

* Corresponding author at: Ctra. de Canyet, s/n, 08916, Badalona, Spain.
Fax: +34 934978951.
E-mail address: betty.pao82@hotmail.com (B.P. Morales).

http://dx.doi.org/10.1016/1.d]d.2017.03.005

Readmission within 30 days after hospital discharge (early read-
mission} among the Medicare population often leads to high health
care costs, and also has become a measurement of quality of health
care [5]. Of those discharged from an acute-care hospital in the
United States between 2003 and 2004, 19.6% were readmitted
within 1 month, at a cost of more than 17 billien dollars, which
represents nearly 20% of the Medicare budget [6].

There are currently few studies that have assessed predictors of
early readmission in decompensated cirrhosis [7-11] compared to
other chronic diseases, such as heart failure and chronic obstruc-
tive pulmonary disease [12-16]. Moreover, these were conducted
in the United States. Therefore, the aims of this study were to iden-
tify the incidence of early readmission (<30 days) in patients with
decompensated cirrhosis, its impact on mortality, and the predic-

1590-8658/© 2017 Editrice Gastroenterologica Italiana S.r.L. Published by Elsevier Ltd. All rights reserved.
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tive factors that will allow us to classify the patients in risk groups
of early readmission in our population.

2. Patients and methods
2.1. Patients

This retrospective, longitudinal, and observational study, was
conducted in the Hepatology Unit of the University Hospital Ger-
mans Trias i Pujol (Badalona, Spain). It included cirrhotic patients
discharged between January 2013 and May 2014, after being admit-
ted due to some decompensation:

s Hepatic encephalopathy (EH), defined as a brain dysfunction
caused by liver insufficiency and/or portosystemic shunting (PSS)
[17], Patients with EH grade | to grade IV according to West Haven
criteria were included.

Portal hypertensive bleeding diagnosed by emergency endoscopy
on observing one of the following: (1) active bleeding from a
varix; (2) white nipple or clot adherent to avarix; (3) when varices
are the only lesion found, and if blood is present in the stomach
or endoscopy is performed after 24 h of hemorrhage [ 18].
Spontaneous bacterial peritonitis (SBP), defined as>250 polymor-
phonuclear cells per high-power field and/or monomicrobial
culture in the ascitic fluid [19].

Clinically evident ascites documented on physical examination:
moderate (grade 2) or large ascites (grade 3), according to the
classification of The International Ascites Club [19], with or with-
out acute kidney injury (AKI), defined as a serum creatinine
increase of over .3 mg/dL or by 50% from baseline [20].

The follow-up was until death, or the end of the study period in
December 2014.

Exclusion criteria were the following: decompensated cirrhosis
patients who died, or had voluntary discharge during the index
hospitalization, and patients with HIV infection.

Data collected as regards the index hospitalization included:
demographic data (gender, age, dependence in activities of daily
living (ADLs), educational status, living alone), etiology of cirrhosis,
history of admissions for decompensated cirrhosis in the previous
year, presence of hepatocellular carcinoma, Barcelona Clinic liver
cancer (BCLC) staging, Body Mass Index (BMI), Charlson index (esti-
mated survival at 10 years, depending on the age and comorbidities
of the patient), the main cause of admission, presence of infection
(non-SBP infections), acute kidney injury (AKI) during the index
hospitalization, length of hospital stay, discharge location (nursing
facility or home) and most recent values on discharge, including
Model for End-stage Liver disease-sodium (MELD-Na) score, lab-
oratory values (platelet count, serum bilirubin, prothrombin time,
serum albumin, serum sodium, and serum creatinine), and number
of medications,

We evaluated readmissions for decompensated cirrhosis (HE,
ascites, with or without renal failure, portal hypertensive bleeding,
or SBP) or any other cause, but complicated for some decompensa-
tion of cirrhosis in our hospita,! or at other institutions during the
study period, time to first readmission (<or> 30 days), and the total
numberof hospital read missions at the end of follow-up. In patients
with multiple admissions, only the first admission was considered
as the index hospitalization, and the others were considered read-
missions.

In addition, an analysis was made on the number of emergency
service consultations post-discharge, and the mortality at the end
of study.

When there was more than one decompensation of cirrho-
sis at admission, the criteria used to define the main cause of

admission were the following: (1) Whenever portal hypertensive
bleeding was coincident with another complication, it was con-
sidered the main cause of admission, because it frequently causes
bacterial infection or hepatic encephalopathy; (2) When bleed-
ing was not present at admission, infection (SBP) was considered
the main cause of hospitalization; and (3) In patients with hepatic
encephalopathy and ascites, the main cause was the former.

Data were compiled by examining the computerized medical
record for each patient and by telephone follow-ups. The study pro-
tocol was in compliance with the ethical standards of the Helsinki
Declaration of 1975 and was approved by the Ethics Committee of
University Hospital Germans Trias i Pujol as part of a larger study
of a program to improve the post-discharge support of decompen-
sated cirrhotic patients. Informed consent was obtained from each
patient.

2.2. Statistical analysis

To evaluate the predictive factors of early hospital readmission
we compared the two groups (patients with and without early
hospital readmission) using the Chi-square test for qualitative vari-
ables [continuous variables were categorized according to the best
cut-off values using receiver operating characteristic (ROC) curve
analysis]. Variables that were found to be different (p<.05) in the
univariate analysis were used to create different nested models by
logistic regression and were then compared by Likelihood ratio
tests (LRTs) to select the significant variables and to determine
the best model. This procedure was performed because the num-
ber of significant variables was greater than the number of events,
and all of them have been associated with re-hospitalization in
previous studies. The results were presented as odds-ratios with
a 95% confidence interval. Model calibration was evaluated using
the Hosmer-Lemeshow goodness of fit test. Model discrimination
was assessed by the c-statistic using ROC curve analysis. Logis-
tic regression was used as the time of readmission was not taken
into account. The final model obtained, allowed us to classify the
patients into early readmission risk groups.

A univariate and multivariate analyses were used to evaluate
if the early hospital readmission is a predictive factor of mortality
in a patient with decompensated cirrhosis. They were performed
using the Kaplan-Meier method and compared with the log-Rank
test. Those variables with a p<.05 were included in a multivariate
Cox regression analysis, and the results were presented as a hazard
ratio with a 95% confidence interval.

Statistical analysis of the data was performed using the IBM
SPSS version 21 statistical software (SPSS Inc. and Microsoft Corp.,
Chicago, IL).

3. Results

A total of 126 patients met the inclusion criteria, but 14 of them
were excluded due to one with a voluntary discharge, and 13 died
during the index hospitalization. None were infected with HIV.
Therefore, the study finally included a total of 112 patients with
amean follow up of 11.1+7.2 months.

Clinical characteristics of the cohort are shown in Table 1. The
mean age of patients was 65.2 + 11.8 years. The cohort was predom-
inantly male (57.1%), and had a BMI 25 kg/m? (56.3%). The main
origins of cirrhosis were hepatitis C virus (HCV) (39.3%) and alco-
hol (38.4%), and the mean of MELD-Na at discharge was 14.7 £4.9.
Ascites was the main reason for the index admission (55.4%), and
the mean of length of hospital stay was 21.04+ 15.0 days.

Sixty-four (57.2%) patients were readmitted during the follow-
up period, with a readmission rate of 3.5/person-year. The median
time to early readmission was 11 days (range: 8-16), Thirty-three

38



B.P.Morales et al. / Digestive and Liver Disease 49 (2017) 903-909 905

Table 1
Demographic, clinical and laboratory data obtained at discharge from index hospitalization.
Variables Overall (n=112) 30-day readmission No 30-day readmission pValue
(n=33) (n=79)
Male sex, n (%) 64(57.1) 24(727) 40(506) .031
Age, mean = 5D (yr) 652+118 683105 640=12.1 075
Lives alone, n (%) 16(143) 3(9.1) 13(165) 310
Dependence in activities of daily living, n (%) 22(19.6) 7(212) 15(19.0) 787
Educational status (Elementary School), n (%) 77(75.5) 24(80.0) 53 (73.6) 494
Admissions in the year before index hospitalization, (sf), n (%) 29(25.9) 13(394) 16(203) .035
Etiology of liver disease, n (%)
- Alcohol 43(38.4) 13(394) 30(38.0) 754
“HVC 44(393) 11(333) 33(418)
“HVB 6(5.4) 2(6.1) 4(5.1)
-NASH 5(4.5) 1(3.0) 4(5.1)
~Others 14(125) 6(182) 8(10.1)
MELD-Na score, mean +5D 147+49 16.9+5.0 .002
BMI (kg/m?), n (%)
<185 9(8.0) 3(9.1) 6(76) 926
185249 40(357) 11(333) 29(367)
=225 63(56.3) 19(57.6) 44 (55.7)
Hepatocellular carcinoma, n (%) 33(29.5) 14 (424) 19(24.1) 052
BCLC staging, n (%)
-BCLCO 1(3.0) 1(7.1) 0(0) 120
-BCLCA 6(182) 1(7.1) 5(26.3) 480
-BCLCB 7(212) 4(286) 3(15.8) .097
-BCLCC 9(273) 1(7.1) 8(42.1) 208
-BCLCD 10(303) 7(50) 3(15.8) .003
Charlson Index, mean + §D 6.6£238 7.6+23 62£29 017
Cause of index admission, n (%)
- Ascites 62(55.4) 18(545) 44(55.7) 330
- Portal hypertensive bleed 22(19.6) 6(182) 16(203)
- Hepatic encephalopathy 15(134) 7(212) 8(10.1)
_SBp 13(11.6) 2(6.1) 11(139)
Acute Kidney injury during the index hospitalization, n (%) 53(47.3) 19(57.6) 34 (43.0) 160
Staging of AKI,n (%)
-Stage 1 36(67.9) 15(78.9) 21(61.8) 294
_Stage2 8(15.1) 1(53) 7(206)
-Stage 3 9(17.0) 3(158) 6(17.6)
Response to treatment of AKI
- No response 5(94) 2(105) 3(88) 925
- Parcial response 10(18.9) 4(21.1) 6(17.6)
- Full response 38(71.7) 13(68.4) 25(73.5)
Infection during the index hospitalization, n (%) 53(47.3) 17 (51.5) 36 (45.6) .566
Serum sodium (mmol/L), mean £ 5D 136340 134640 137.0+£37 .004
Serum bilirrubin {mg/dL), mean+ 5D 24+29 34142 20£19 .079
Prothrombin time (%), mean + SD 68.8+16.1 66.8+178 69.7+153 402
Serum albumina (g/L), mean+SD 28.7+48 28.0+5.0 29.0+47 356
Platelet count (x10°/L), mean +SD 105.2+68.7 105.5+87.2 105.1+£59.9 974
Serum creatinine (mg/dL), mean+ 5D 1.0£08 1.0+038 1.0£097 730
Lenght of stay (days), mean+5D 21.0£150 204+99 21.2£167 .816
Discargue location, n (%)
-Home 107 (95.5) 33(100) 74(93.7) 139
- Nursing facility 5(45) 0(0) 5(6.3)
Number of medications on discharge, mean + 5D 75+33 83432 71433 081
Number of emergency service consultations post-discharge, mean+SD 17423 23419 14424 073
Number of total readmission at the end of follow-up, mean +SD 1.1+14 17409 09416 013
Cause of readmission, n (%)
- Hepatic encephalopathy 31(484) 21(63.6) 10(323) .004
- Ascites 24(315) 6(182) 18(58.1)
- Portal hypertensive bleed 6(9.4) 5(15.2) 1(32)
-SBp 23.0) 0(0) 2(65)
- Acute Kidney injury 1(1.6) 1(3.0) 0(0)
Mortality at the end of follow-up, n (%) 52(46.4) 24(727) 28(354) <.0001

MELD-Na, Model for End-Stage Liver Disease-sodium; BMI, Body Mass Index; SBP, Spontaneous Bacterial Peritonitis; BCLC, Barcelona Clinic liver cancer staging; AKI stagel
(sCr increase =03 mg/dL or >1.5-2 fold from baseline); AKI stage 2 (sCr increase >2-fold to 3-fold from baseline); AKI stage 3 (sCr increase >3-fold from baseline or sCr
=40 mg/dL with an acute increase 0.3 mg/dL or initiation of renal replacement therapy.
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(29.5%) patients were readmitted within 30 days, 31 (27.7%) were
readmitted after 30 days, and 48 (42.9%) were not readmitted dur-
ing the study period.

The main cause of early hospital readmission was hepatic
encephalopathy (63.6%), for which the precipitating factors were
diuretics overdose (38%), non-SBP infections (38%), constipation
(14.5%), and use of benzodiazepines (9.5%). The other causes of
readmission in the early readmission group were ascites (18.2%)
and Gl bleeding(15.2%). In patients readmitted after 30 days, ascites
was the main cause of readmission (58.1%), followed by HE (32.3%)
and SBP (6.5%) Table 1.

Patients with early hospital readmission had a higher number
of readmissions during the follow-up period than patients with no
early readmission (mean 1.7 £.9 vs. 9+ 1.6; p=.013). Emergency
service consultations post-discharge were also higher in this group
of patients (mean of 2.3+ 1.9 vs. 1.4+2.4), but the difference was
not statistically significant (p=.073).

3.1. Predictors of early hospital readmission (Table 2)

The variables associated with 30-day readmission (p<.05) in
the univariate analysis were: age =63 years (p=.014), male gen-
der(p=.031), history of admissions for decompensated cirrhosis in
the previous year (p=.035), MELD-Na =15 at discharge (p=.005),
Charlsonindex =7 (p=.002),BCLC stage D hepatocellular carcinoma
(p=.003), hyponatremia =135 mmol/L (p=.002), serum creatinine
=.9mg/dL(p<.001),and the number of medications atdischarge =7
(p=.007).0f these, the serum sodium and creatinine were excluded
from nested models because they were calculated in the MELD-Na
score. The age and BCLC stage D hepatocellular carcinoma variables
were also excluded because they were included in the Charlson
index.

Considering that the number of variables (5) exceeds the
number of outcome events (n=33) and the variables have been
associated with the early hospital readmission in patients with
and without cirrhosis, we performed nested models by regression
logistic and compared with Likelihood ratio tests (LRTs).

A total of five nested models were created. The initial model
included the Charlson index, taking into account their statistical
significance and OR, for which LRTs were 125.3. The following
models were created, including the Charlson index and the other
variables. The number of medications at discharge =7 and the his-
tory of admissions for decompensated cirrhosis in the previous year
were not significant and were removed from the model Table 3.

The final model of the predictors of early hospital readmis-
sion included: male gender (OR: 2.81; 95% CI: 1.07-7.35; p=.035),
MELD-Na score =15 (OR: 3.79; 95% CI 1.48-9.64; p=.005) and
Charlson index =7 (OR: 4.34, 95% Cl 1.65-11.4; p=.003) with a
LRTs of 112.46, Hosmer-Lemeshow test of 0.657 and a predictive
capability with a c-statistic of .76 (95% Cl: .66-.86).

The final model allowed the patients to be stratified into
groups of risk. Patients with high risk were readmitted within
30days in 52.2% (24/46) of cases, while patients with low-risk only
13.6% (9/66) were readmitted early (RR: 3.82; 95% CI: 1.96-7.46;
p<.0001) Fig. 1. The mean time to early readmission was 28.7 days
in the lowest-risk group, compared with 20.7 days in the highest
risk group (p<.0001).

3.2. Impact of early hospital readmission on mortality (Table 4)

The overall mortality at the end of follow-up was 46.4% (52/112).
The mortality rate was significantly higher in patients who were
readmitted within 30days than those with no early readmission
(72.7% vs. 35.4%) (OR: 4.85; 95% CI 1.98-11.87; p<.0001). Fig. 2
shows the probability of 1-year survival in the two groups of
patients.
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Fig. 1. Risk groups of early readmission according the final model. Low-risk group
(n=66): 13.6% of patients were readmitted within 30 days. High risk group (n=46):
52.2% of patients were early readmitted (p<.0001).
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Fig. 2. Survival at the end of follow-up between patients with & without early
readmission.

The most frequent causes of death were advanced stage HCC
(29.2% of patients in early readmission group vs. 39.3% of patients
with no early readmission, p=.444), bacterial infections no-SPB
(29.2% vs. 21.4%, p=.521), and gastrointestinal bleeding (16.7% vs.
3.6%,p=.110).

The variables associated with mortality at the end of follow-up
(p<.05) in the univariate analysis were: age =63 years (p<.0001),
BCLC stage D hepatocellular carcinoma (p<.0001), early hospiral
readmission (p<.0001), Charlson index =7 (p<.0001), MELD-Na
=15 at discharge (p=.014), dependence in activities of daily living
(ADLs) (p=.0086), elementary school education (p=.044), number
of medications on discharge =7 (p=.028), and serum creatinine
=9 mg/dL (p<.0001).

The BCLC stage D hepatocellular carcinoma and age variables
were excluded from the Cox multivariate regression analysis as
they were included in the Charlson index, as well as the serum
creatinine variable as it was included in the MELD-Na score.
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Table 2

Predictors of early hospital readmission.
Variables Number of variable Univariate analysis Final model

OR c195% p Value OR C195% p Value

Charlson index =7 Vi 392 (1.57-9.77) .002 434 (1.65-11.4) .003
MELD-NA score =15 vz 337 (1.41-8.04) .005 379 (1.48-9.64) .005
Number of medications on discharge =7 V3 337 (1.35-837) .007 188 (64-5.53) 165
Male sex v4 260 (1.07-6.29) .031 281 (1.07-7.35) 035
Admissions for decompensated cirrhosis in the previous year V5 2.55 (1.05-6.22) .035 222 (.75-6.45) 142
BCLC stage D HCC? V6 6.8 (1.6-283) .003
Serum creatinine >0.8 mg/dL* V7 40 (1.55-103) .003 - - -
Serum sedium <135 mmol/L* Vs 3.78 (1.59-8.78) .002 = = ©
Age =63 years va 304 (1.22-7.57) 014 - - -

OR, Odds Ratio; Cl, Confidence interval. BCLC, Barcelona Clinic liver cancer staging HCC, Hepatocellular carcinoma.
Continuous variables were categorized according to the best cut-offs identified by ROC statistics.
3 Variables excluded from nested models: the creatinine and serum sodium because they were included in the MELD-Na score and the BCLC stage D and age because they

were included in the Charlson index.

Table 3
Nested models.

Variables analized Variables in the model

Likelihood ratio tests (LRTs) Variables excluded

Vi Vi 12539 -
Vi+V2 Vi+v2 117.21 -
V1+V2+V3 V1+V2 117.21 v3
V1+V2+V4 V1+V2+v4 11246 -
V1+V2+V4+V5 V1+V2+V4 112.46 V5

Table 4

Impact of early hospital readmission on mortality.
Variables Univariate analysis Multivariate analysis

HR C195% p Value HR C195% p Value

Early hospital readmission 1.56 (5.75-11.88) <.0001 240 (1.25-4.61) .009
MELD-Na score =15 1.34 (9.84-15.10) 014 194 (1.04-3.62) 036
Charlson index =7 121 (8.98-13.76) <.0001 247 (1.14-5.32) 021
Dependence in activities of daily living 1.87 (6.46-13.81) 006 222 (1.13-438) 020
Elementary School 1.07 (12.15-16.38) 044 121 (.48-3.09) 678
Number of medications on discharge =7 122 (10.53-15.36) 028 1.02 (.47-2.20) 954
Serum creatinine =0.9 mg/dL® 132 (8.81-13.98) <0001 - - -
Age =63 years® 117 (9.34-13.98) <0001 2 = =
BCLC stage D HCC? 1.34 (5.93-11.19) <.0001 - - -

HR, Hazard Ratio; Cl: Confidence interval. HCC, Hepatocellular carcinoma.

3 Variables excluded from the multivariate Cox regression analysis: the BCLC stage D HCC and age because they were included in the Charlson index and the serum

creatinine because it was included in the MELD-Na score.

Finally, early hospital readmission was an independent predic-
tor of mortality (HR: 2.40, 95% CI; 1.25-4.61; p=.009), adjusted for
a Charlson index =7 (HR: 2.47; 95% CI: 1.14-5.32; p=.021), ADLs
(HR:2.27,95%Cl: 1.13-4.38; p=.020), MELD-Na = 15 (HR: 1.94; 95%
Cl: 1.04-3.62; p=.036), elementary school education (HR: 1.21,95%
Cl: .48-3.09; p=.678), and number of medications on discharge =7
(HR: 1.02, 95% CI: .47-2.20; p=.954).

4. Discussion

This study found that early hospital readmission (<30 days)
among patients with decompensated cirrhosis is common, with
an incidence of 29%. The early readmission had a negative impact
on the survival, since the patients readmitted within 30 days had
higher mortality (73% vs. 35%), and was also an independent pre-
dictor of mortality. The independent predictors of early hospital
readmission were male gender, Charlson index =7, and MELD-Na
score =15 at discharge. These predictors enabled the patients to be
classified into two groups, one high risk (52.2% readmitted within
30 days), and one low risk (13.6% readmitted within 30 days).

Hyponatremia s a prognostic factor in cirrhosis, It has beenasso-
ciated with impaired health related quality life, as well as being a
risk factor for increased morbidity and mortality before and after

liver transplantation, and also as an increased risk of developing
hepato-renal syndreme [21]. The incorporation of serum sodium
into the model for end-stage liver disease (MELD-Na score) pro-
vided a more accurate survival prediction than the MELD alone
in chronic liver disease [22,23]. The MELD-Na score significantly
increased the efficacy of the MELD score to predict waiting-list mor-
tality [23], and it has been used for allocation for liver transplant
candidates in the United States since January 2016 [24]. Further-
more, the MELD-Na score has also been shown to be a feasible
and independent prognostic predictor for both short- and long-
term outcomes in HCC patients [25], and in a recent study it was
a more valuable model than Maddrey discriminant function index
to predict short-term mortality in patients with alcoholic hepatitis
[26]. Another predictive role of MELD-Na score was found in our
study, since it was associated with increased risk of early hospi-
tal readmission due to the poor prognosis of these patients, and to
the increased susceptibility of developing complications from liver
disease, along with the demand for medical care.

A new aspect in our study is the role of the Charlson Comor-
bidity index as an independent factor of early hospital readmission
in patients with decompensated cirrhosis. It had been previously
described as a risk factor, but in patients discharged from medical
or surgical departments [27]. It is a method of predicting mor-
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rality by classifying comorbid conditions and patient age [28]. It
seems reasonable to think that older people with several comor-
bidities have an increased susceptibility to develop adverse effects
due to medication, increased polypharmacy, poor compliance with
instructions at discharge, and increased demand for medical care,
which may explain the high rate of early readmission. This index
was also evaluated in the study by Volk et al, [7], without becom-
ing anindependent predictive factor of readmission. This difference
could be explained due to the median age of their patients being
lower than ours (54 vs. 66 years), which could lead to having fewer
comorbidities.

In our study, as in that by Berman et al. [8] and Singal [9], being
male was an independent predictor of early hospital readmission.
This could be explained by predominance of male patients in the
study population, the differences in the evolution of chronic liver
disease between men and women [29], and psychosocial differ-
ences in the way women seek care ar discharge.,

In the current study, we included other variables known to be
predictors of cirrhosis, such as BMI [ 30.31 ], the presence of AKI[32]
and infections during hespitalization [ 33], although there were no
significant differences between patients with and with no early
hospital readmission. However, we thought it would be interesting
to perform future, prospective, multicenter studies with a larger
number of patients to determine their real impact on the early
readmission,

The final model of independent predictors of early r
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Background & aims: Decompensated cirrhosis patients have an elevated incidence of early readmission,
mortality and economic burden. The aims of HEPACONTROL were to reduce early readmission and to
evaluate its impact on mortality and emergency department visits.

Patients and methods; Quasi-experimental study with control group which compared two cohorts

R‘: d’ of patients discharged after being admitted for cirrhosis-related complications, A prospective cohort
eywords;

Decompensated cirrhosis {n =80}, who followed the HEPACONTROL program. which began with a follow-up examination seven
Early readmission days after discharge at the Hepatology Unit Day Hospital and a retrospective cohort of patients (n=112),

who had been given a standard follow-up. Dutcome variables that were compared between both groups
were early readmission rates, the number of emergency department visits post-discharge, financial costs
and mortality.

Resuls: The rate of early readmission was lower in the group with HEPACONTROL (11.3% vs 29.5%;
= 003). Also, the mean number of visits to the emergency department post-discharge (1.10:£ 1.64 vs
1.71+2.36; P'= 035}, mortality at 60 days (3.8% vs 14.3%; P~ 016). and the cost of early readmission were
all lower compared with the group with standard follow-up (P=.029),

Conclusions: HEPACONTROL decreases the incidence of early readmission the rate of emergency depart-
ment visits and mortality at 60 days in patients with decompensated cirrhosis, and it is cost-effective,

Intervention to decrease readmissions

© 2017 Editrice G

sgica ltaliana S.rl F d by Elsevier Lrd. All rights reserved.

1. Introduction

Cirrhosis is a complex condition whose sufferers are suscep-
tible o complications associated with a marked reduction in life
expectancy and high healtheare services use [ 1-3].

Once a cirrhatic patient is hospitalized for a complication, the
incidence of readmissions for the same or another cirrhosis-related
decompensation is very high [4]. In a recent study, more than half
(53%) of decompensated cirrhosis patients had been readmitted by
three months after discharge [ 5], Various other studies have shown
readmission occurring even earlier (=30days after discharge) in

* Corresponding author at: Crra. de Canyet. s/n. 08916, Badalona, Spain.
Fax: 434 9340978951,
E-mail address: betty. paoS2ihotmail com (BP, Morales).
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1590-8658/L 2017 Editrice Gas

Traliana Sr.l

20-37% of the patient population [6-11], with an associated cost
per readmission thar is reported ro exceed $20,000 in the LS. [7]
and € 10,000 in Europe | 12]. Furthermore, early readmission has
been associated with a higher risk of morrality, even after adjusting
for other risk factors such as the severity of liver disease |7-9).
Male sex. MELD-Na =15 and Charlson index =7 were the facrors
predictive of early readmussion reported in our recent study [11].

Early readmission, which is frequent in different diseases gen-
erates a high cost burden for the healthcare system and has even
become an indicator of the quality of hospital care [ 13- 15]. All these
difficulties have led to the design of strategic programs that attempt
to reduce hospital read and the ¢ nees they gener-
ate. Transitional care has recently been promoted where the central
element is a visit within 7-14 days after discharge with a clinician,
who makes decisions abour medicarion reconciliation and rreat-
ment management [16,17].

by Elsavier Lrd. All rights reserved.
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Though mare than 50 studies have evaluared different inter-
ventions designed to reduce early readmission related to various
diseases, they have mostly involved advanced aged patients and/or
patients with heart failure | 18- 24| Very few studies have evaluated
specific readmission reduction strategies (including transitional
interventions) indecompensated cirrhosis patients [ 12,25-29], and
these few have reported contradictory results,

To address the need for further research on follow-up strate-
gies to avoid or reduce early readmission rates for decompensared
cirrhosis patients, we designed HEPACONTROL, a program whose
hallmark is close patient monitoring carried out by specialized con-
sultation in the Hepatology Unit Day Hospital within seven days
after discharge, with the option of further examinations, or diag-
nostic procedures andfor therapy, which can be performed in real
time if necessary. The primary goal of this study was to evaluate the
impact of HEPACONTROL on the early readmission of patients with
decompensated cirrhosis. Its secondary goals were o assess the
program’s cost-effectiveness as well as its possible impact on the
rate of emergency department visits post-discharge and mortality,

2. Patients and methods
2.1. Selection criteria and parients

In June 2014 the Day hospital was created in the Hepatology Unit
at the Germans Trias y Pujol Hospital in Badalona, Spain, inorder to
provide a close follow-up to cirrhotic patients. In this contexr, we
designed a quasi-experimental study with control group inwhich a
prospective cohort consisting of patients discharged between June
2014 and October 2015 who had participated in the HEPACONTROL
monitoring program (Group 1) was compared with a retrospective
cohort consisting of parients discharged between January 2013 and
May 2014 (prior to the creation of Hepatology Unit Day Hospital)
who had received astandard follow-up program (Group 2 ). Subjects
were all cirrhotic patients discharged after being initially admitted
for ane of the following cirrhosis-related complications: hepatic
encephalopathy (HE), ascites with or without renal failure, upper
i inal bleeding (UGIE) or spr bacterial peritoni-

gastr
tis (SBP).

The minimum follow-up period for both cohorts was seven
months or until the death of the patient. Patients were excluded
from the study if (a) they had been discharged against medical
advice or died during the index hospitalization or (b} they were
infected with Human Immunodeficiency Virus (HIV). Furthermore,
in the prospective cohort, paticnts were also excluded if (¢) their
care was taken over by the original referring health center (d) they
failed to attend the scheduled follow-up visit at the Hepatology
Uit Day Hospital seven days after discharge (because they forgot,
refused, died, etc.)

2.2, Group 1 (with HEPACONTROL)

All patients included in the experimental HEPACONTROL group
received a close follow-up examination by a hepatology specialist
ar the Heparalogy Unit Day Hospiral within seven days after their
discharge.

Clinical evaluation in the follow-up visit included recording of
vital signs and body weight and a physical exam. Patients were also
interviewed to determine precipitating and risk factors for pos-
sible cirrhosis-related complications and to confirm compliance
wirth medicarion and diet recommendations given at discharge,
Patients were asked about bowel movements at home and the color
and appearance of stools, if there was a relapse or a new decom-
pensation appeared. Additionally, we performed a laboratory test
(hemogram, coagulation, serum bilirubin, albumin, sodium, potas-

sium and serum creatinine) on all patients at seven days afrer
discharge.

The management of patients during follow-up was performed in
accordance with EASL, AASLD and Baveno guidelines. For example,
rrearment was re-adjusted when indicated (failure ro appropri-
ately titrate lactulose or add rifaximin for prevention of recurrent
episodes of HE, adjustment of divretics in the event of over-diuresis
or ascites, adjustment of beta-blockers for prophylaxis of UGIB,
administration of norfloxacin in paticnts requiring prophylaxis
of SBP); addirional diagnostic or therapeutic procedures (such as
blood or urine cultures, ultrasound or X-ray studies, diagnostic or
evacuating paracentesis, blood transfusions, etc.) were performed
as needed; andfor the patient was readmitred if the situation so
required.

Patients in Group 1 were monitored in the HEPACONTROL
program until they stabilized and then referred for outpatient hep-
atology check-ups. They could be re-evaluated by the Hepatology
Unit Day Hospital if referred by the hepatology outparient depart-
ment, or emergency department, or at the request of the patient,

All patients in this group additionally received a leaflet with
information regarding warning signs to take into account, preven-
tive measures, andjor easy instructions of what to do in case of
decompensation, as well as contact details and working hours of
the Hepatology Unit Day Hospital (Supplementary Material ).

2.3, Group 2 {without HEPACONTROL)

In whar constituted the control group, patients went through a
standard follow-up program which consisted of a laboratory test
(hemogram, coagulation, transaminases, serum bilirubin, albumin,
sodium, potassium and serum creatinine) followed by a check-up:
visit by a specialist physician ar the regular outpatient services
within the first two months after discharge, but did not include the
opportunity to perform radiological studies or even obtain further
laboratory data in real time. When the patient needed such exams,
they were referred to the hospiral's emergency department, This
group of patients did not have access to the Hepatology Unit Day
Hospital, given that it did not exist at that time.

24. Clinical variables

The wvariables evaluated in both groups included socio-
demographic dara; clinical data: etiology of cirrhosis, Model for
End-stage Liver Disease-sodium (MELD-Na) score ar rime of dis-
charge, number of hospitalizations due to complications during
the year prior to admission, presence of hepatocellular carcinoma
(HCC), body mass index (BMI), Charlson index, reason for admis-
sion, presence of infeerion or acurekidney injury (AKI) during
admission. days of hospital stay, number of medications: and labo-
ratory data at time of discharge, When more than one complication
was present at admission, the criteria used to select the main cause
were as follows: (1) whenever portal hypertensive bleeding co-
occurred with another complication, it was considered the main
cause of admission because it frequently causes bacterial infection
or HE; (2) when the hemorrhage was not present at the time of
admission, infection (SBP) was considered to be the main cause;
and (3] in patients with both HE and ascites, the first complication
to appear was regarded as the main cause.

2.5, Objective variables of the study

To evaluate the impacr of the HEPACONTROL program on the
carly readmission rate of parients with decompensated cirrhosis
(our main goal), we analyzed readmissions for complications of cir-
rhosis in our hospital or in a different hospital during the period of
the study. We also analyzed the time elapsed berween discharge
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and readmission (either < or >30 days), and the rotal number of
readmissions until the end of the follow-up period, For patients
with multiple admissions, only the first admission was considered
the index hospitalization, all others being considered readmissions.

To meet our secondary goals, we analyzed the following for both
groups: (a) the number of emergency department visits after dis-
charge: (b) mortality ar 30, 60 and 90 days and art the end of the
study; and (c) the economic costs of emergency department vis-
its and early hospital readmission. This was calculared taking into
account the days of h | sray due o dmissi and num-
ber of visits ar the Day Hospital or emergency department for
each patient, in complance with “Diari Oficial de la Generalitat de
Catalunya” (DOGL 6326 del 01/03/2013),

We collected data by reviewing digital medical records (espe-
cially in the case of Group 2, since this was a retrospective cohort),
by in-person consultations in the case of patients in Group 1, and
follow-up telephone calls.
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Fig. 1. G of early readimissi et between groups 1 and 2.

2.6, Statistical analysis

The comparison between the groups was carried out using the
Student-r test for quantitative variables, and the x? test for cat-
egorical variables, The resulrs of the quantirarive variables were
expressed by mean £ standard deviation (SD). A 2-tailed P value of
05 was considered statistically significant.

To evaluare the influence of the HEPACONTROL program on
carly readmission rares, a univariate analysis was performed where
staristically significant variables were included in a stepwise logic
regression multivariate model

Early hospital readmission, in both groups, was represented by
survival curves using the Kaplan-Meier method and compared by
the log-Rank rest.

All statistical tests were performed using 1BM SPSS Statistics
version 21 (SPSS Inc, and Microsoft Corp., Chicago, IL).

2.7. Ethical registration of the study

The study protocol was adjusted to the ethical norms of the
Helsinki Declaration of 1975 and was approved by the Research
Ethics Committee of the Germans Trias i Pujol Hospital (Ref. CEIL:
P1-14-069 del 19/09/2014), Informed consent was signed by each
patient.

3. Results
3.1, Selection and characteristics of patients

Atotal of 239 patients met the inclusion criteria during the study
period (n=113 inGroup 1: n= 121 in Group 2), of which 47 patients
were excluded: 24 because of death during hospitalization (n=11
inGroup 1 and n=13 in Group 2), one because of discharge against
medical advice (Group 2), three because of HIV infection (Group
1}, four because they failed ro artend their follow-up visit at the
Hepatology Unit Day Hospital after discharge (Group 1) and 15
because their care was transferred to their local referring health
center (Group 1). In the end, data from a total of 192 patients {n=80
in Group 1; n=112 in Group 2) with an average follow-up period
of 10,7 £ 6.8 months were included in our analysis.

The general characteristics of the patients are shown in Table 1.
The mean age in both groups was 65+ 11.8years and most were
male (70% in Group 1 and 57.1% in Group 2). The most frequent eti-
ology of cirrhosis was alcohol (43.8% and 38.4%) and HCV (41.3%
and 39.3%), with a mean MELD-Na score of 15050 (155+£5
in Group 1 and 14.7 £4.9 in Group 2), The main indication for
index admission was ascites (67.5% in Group 1 and 554% Group
2), followed by encephalopathy and SBP (11.3% each one} in Group

Patients included in HEPACONTROL {Group 1) showed a significant reduction in
early re-admission compared with the patients in Group 2 (11.3% v 295X =980 v
33112} (RR: 38: 955 C1.19-75; P= 003}

1, and UGIB (19.6%) in Group 2. The differences in the general
characteristics between groups were that in Group 1 there was a
lower incidence of infection during hospitalization (32 5% vs 47 3%,
respectively; P=.040), the Charlson index was higher (7.7 £2.7 vs
G.6+2.8; P=.009), the mean time of thromboplastin was lower
(62.9+19% vs 68.8+6.1%; P=,022), and the mean hospital stay
of the index admission was lower (16.8 2 13 days vs 21 £ 15 days;
P=.046), compared to Group 2.

One hundred and one (52.6%) patients out of the total study
population were readmitted during the follow-up period, with 42
(21.9%) patients readmitted within 30days and 59 (27.7%) after
30 days. The remaining 91 (47.4%) patients were not readmitted
during the study period.

3.2, lmpact of the HEPACONTROL program on carly readmission
(=30 days)

The total number of patients who were readmitted for a
cirrhosis-related complication at least once during the period of the
study was slightly higherin Group 2 (57.1%) compared with Group 1
(46.3%), without reaching statistical significance {P=.1386). Of these,
the patients in Group 1 showed a significant reduction in early
readmission (=30 days) compared with the patients of Group 2
(11.3% vs 29,55 =9/80 vs 33/112) (RR: 38: 955 C1: 19-75; P=003)
(Fig. 1). Furthermore, in Group 1 the time elapsed until early
readmission was longer than in Group 2 (mean 29.38 £ 4.9days
vs 2543 +£9.2 days; P<.,001) and hospital stays during readmis-
sion wereof shorter duration (10,4 £ 3.7 days vs 1836 £ 14.4 days:
P=_007). There was no significant difference in the percentage of
readmissions after 30days between groups (35% in Group 1 and
27.7% Group 2: P= 278).

The main reason for early readmission in both groups was HE
(44% in Group 1 and 63.6% in Group 2; P= 298) and ascites was the
second cause [33.3% vs 21.2%; P=_449). Other reasons forearly read-
mission were UGIB (11.1% in Group 1 vs 15.2% Group 2; P=.759),
and SBP (11,1 vs 0%; P=_.053), On the other hand, ascires was the
main cause of readmission >30 days after discharge in both groups
(42.9% in Group 1 vs 58.1% Group 2; P= 243},

Since in Group 1 the mean hospital stay and the incidence of
infection during index hospitalization were lower, a sub-analysis
was done of the contral group (Group 2, withoutr HEPACONTROL),
where the independent predictors of early hospital readmission in
this cohort of patients were male sex, Charlson index =7 and MELD-
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Table 1
Comparison between patients of Group 1 {with HEPACONTROL) and Group 2 [without HEPACONTROL)
Variables Overall {n=192) Group 1 (n=80) Group 2{n=112) Pvalue
Male sex, n (%) 120 (62.5) 56(70) 64 (57.1} Rinli]
Age, mean + S0 (yr) 6534118 6554118 6524118 896
Lives alone, n (%) 20(15.1) 13{16.3) 161143} 708
ctivities of daily living, n (%) 35(18.2) 13(16.3) 22(196) 548
¥ School], n (%) 138(75.8) G1{76.3} T7(73.5) 805
Admissions in the year before index hospitalization, (s0), n (%) 53+ 9 29(387) 29(27.4) a0
Etinlogy of liver disease, n (%)
= Alcohel TH (40.6) 35(438) 43 (38.4) 293
- HVC T7{40.1) 33{41.3) 44(38.3)
- HVB 6(3.1) o{o) 6(54)
- NASH 9(4.7) 4(s) 5(45)
- Others 22(11.5) s{10) 14 (125)
MELD-Na score, mean + 50 150450 155450 147449 02
AMI (kg/m? ). m ()
-<18.5 10(5.2) 1{1.3) 9(8) 086
- 18.5-249 75(30.1) 35(43.8) 40(35.7)
=325 107 (55.7) 44(55) 63 (56.3)
Hepatocellular carcinoma, n (%) 57(297) 24(30) 33(29.5) 36
Charlsen Index, mean 4 SO 7130282 77427 668128 008
Cause of index admission, (%)
= Ascites 116 (60.4) 54(67.5) 62 (554} 252
- Portal hypertensive bleed 30(156) B0 22(19:6)
-HE 24(125) 9(113) 15(13.4)
- SBP 2(11.5) 9{113) 13(11.6)
AK] during the index hospitalization, n (%} 80 (46.9) 37{46.3} 53(47.3} B33
Infection during the index hospitalization, n (%) 79(41.1) 26(325) 53(47.3) 040
Serum sodium [mmol/L), mean & 5D 136044 1357438 136344 318
Serum bilirrubin {mg/dL), mean 4 S0 23426 22422 24429 568
Prothrombin time (%), mean + 50 6644175 62919 6B.8L16.1 022
Serum albumin (g/L). mean + 50 283451 301454 287448 057
Platelet count (x10%(L), mean + S0 107.1 £ 66.5 109.8 +63.7 105.2 4 68.7 B35
Serum creatinine (mg/dL). mean & 5D 1£.79 87 148 625
Lenght af stay (days), mean + 50 1924143 168130 104150 D46
Number of medications on discharge. mean & 5D 75+£32 76131 7533 750
Readmissions, n (%)
- Readmissions <30 days 42(1.9) 9(113) 33(29.5) 003
= Readmissions >30 days 59(307) 26{35) 3 (22.7) 278
- No readmissions 91 (474) 43(53.8} 48 (42.9) 136
Cause of readmission, n (%)
- HE 25(59.5) (444} 21(63.6) 202
- Ascites 10(23.8) 3(33.3) 7(212)
- Partal hypertensive bleed 614.3) 1y 5{152)
- SEP 1(24) LIRAR Y (o)
Number of y department visits post-discharge, mean + S0 14421 11416 17423 035
Maortality, n (%)
- 30 days 7(36) 1{13) 6(5.4) 134
- 60 days 19(9.9) 3(38) 16(14.3) 016
- 90 days 340177 13163} 21(18.8) 55
- At the end of follow-up 93 {484) 41(51.3) 52 (464) 510
MELD-Na: Model for End-Stage Liver Disease sodium; BML: body mass index: SBD; bacterial HE: hepal halopathy; AKI: Acute Kidney injury.

NASH: Nonalcoholic steatohepatitis; HVC: virus hepatitis C; HVB: virus hepatitis B.

Na score =15 at discharge, whereas infections and length of stay
were not. Therefore, these variables did not influence our results,
In fact, the difference in the mean hospital stay at index admis-
sion berween the two groups was due to the fact that once patients
from the prospective cohort were stabilized, they had the possibil-
ity of being closely followed and having their trearment adjusted
at the Day Hospital (e.g. adjustment of diuretics or beta-blockers).
In addirion, they could have laboratory tests done or contmur: the

1/2 (wirhfwirhout HEPACONTROL) (P=003), Charlson index score
(P=.042), serum albumin (P=.029), serum sodium (P=.002) and
the number of medications at discharge (P=.038). From the mul-
tivariate model were excluded the serum sodium, because it is
included in the MELD-Na scare, and HCC, because it is included
in the Charlson index.

Finally. Table 2B shows that the HEPACONTROL program proved
to be a protective factor against early readmission in patients with

program of evacuating paracentesis without being h

The differences between the patients with and wulwul early
readmission are shown in Table 24, The variables that were statis-
rically significant for early readmission in the univariate analysis
were the presence of HCC (P=.013), MELD-Na (P=,002), Group

decomy d cirrhosis (OR; 21; 95% C1; 091-516), adjusted for
MELD-Na score (OR: 1.21; 95% Cl: 1.040-1.209), Charlson index
(OR: 1.15; 95% CI: 1.010-1.328), serum albumin (OR: .95; 95% Cl:
.882-1.028}, and number of medications at discharge (OR: 1.06; 95
CI%: 943-1,.206)
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Table 24
Comparison between patients with or without early hospital readmission. Bold values ically sig

Variables Overall (n=192) =30-day readmission (n=42) No 30-day readmission (n= 150) P value
Giroup (1/2) (withjwithout HEPACONTROL) RO112 W33 7179 003
Male sex, n (%) 120{625) 31(738) 89(59.3) 087
Age, mean + 50 (yr) 65301018 68.1.410.3 6464121 065
Lives alone, it (%) 29(15.1) 5(11.9) 24(16) 512
dependence in activities of daily living. n (%) 35(182) 8(19) 27(18) 876
Educational status {Elementary School), n (%) 138 (75.8) 32(82.1) 106(74.1) 306
Admissions in the year before index hospitalization, (i), n (%) 5349 79412 AL8 105
Eriology of liver disease, n (%)

- Alcohol 78 (406) 18(429) 60 (40) 554

~HVC 77 (4001) 14(33.3) 63(42)

~HVE 6(31) 2(438) 4(27)

- NASH a(4.7) 1(24) &(53)

- Others 220115 70167) 15(10)
MELD-Na score, mean £ 5D 150450 172448 1442438 001
Hepatocellular carcinoma, n %) 57(29.7) 19(45.2) 38(253) 013
Charlson Index. mean + 50 G0 (53.6) 78+24 L 4z
Esaphageal varices, n (%) 152(79.2) 33 (786} 119(79.3) 14
BMI(kg/m? ), n (%}

-<185 10(5.2) 1) T47) 272

- 185249 75(38.1) 12({28.6) 63{42)

-325 107 (55.7) 27(643) 80(53.3)
Cause of index admission, n (%)

- Ascites 116 (60.4) 23(54.8) 93 (62) 267

- Portal hypertensive bleed 30(15.6) 6(14.3) 24018)

“HE 24(125) 9(21.4) 15(10)

- SEP 2(115) 4(95) 18(12)
AK! during the index hospitalzarion, n (%) 90 (469} 23(54.8) 67 (44.7) 247
Infection during the index haspitalization, n (%) Ta41.1) 22(524) 57(38) A
Serum sodium {mmol/L), mean £ S 13644 1343241 136.5L38 002
Serum bilirrubin (mg/dL), mean + 50 23426 3344 142 M6
Prothrombin time (%), mean + 50 66AZ LTS5 BLS 175 6694176 A7
Serum albumin (g/L], mean + SO 203451 278 +51 29745 29
Platelet count (x10°/L), mean 4 SO 107.1 4 66.5 101.9479 10864628 564
Serum creatinine {myfdL), mean + 50 1+.79 1+ 8 515
Lenght of stay (days). mean + 50 1925143 194153 544
Mumber of medications en discharge, mean 4 5D 75432 73432 038

MELD-Na: Model for End-Stage Liver Discase sodium; BMI: body mass index; SEP: bacterial peritonitis; HE: hepatic halopathy; AKI: Acute Kidney injury.

NASH: K lcaholi h itis; HVC: virus hepatitis C; HVB: virus hepatitis 8.

Table 28

Impact of HEPACONTROL on the early readmission rate.
Variables Univariate analysis Multivariate analysis

OR 955 1 Pyalue [+1:3 5%l Pvalue

Group (1/2] {with/without HEPACONTROL) 30 (.13-66) 003 21 (.08-.53) 001
Meld-Na score 1.1 (1.04- 1.19) 001 121 (1.04-1.20} 003
‘Charlson index 113 (1.00- 1.28) D42 115 (1.01-1.32} 036
Number of medications on discharge 111 (1.00-1.23) 38 1.06 (94-1.20) 08
Serum albumin &2 (.85-.99) 029 a5 (-B8-1.02) 21
Hepatocellular carcinoma® 242 (1.18-4.96) 3 - - -
Serum sodium’ &7 (B0-95) o002 = = =

= HEPACONTROL program is shown to be a protective factor against early re-admission in patients with decompensated cirthosis,
* Serum sodium was excluded from the multivariate model because it is included in the MELD-Na score and HCC because it is included in the Charlson index.

3.3, Emergency department visits after discharge

The mean number of emergency department visits due to
cirrhosis-related complications afrer discharge was lower in
patients in Group 1 than in Group 2 (1.10£ 1.64 vs 1.71£2.36;
PP=035). In the study population (n=192), patients who had
been readmitted early made more emergency department vis-
its compared to those who were readmitted after 30days (mean
2.36:£2.02 vs 1.21 £ 2,07, respectively: P=.002),

34. Mortality at 30, 50, 90 days and at the end of follow-up
(Fig. 2)

Marrality ar 60days of follow-up was significantly lower in
patients in Group 1 than those in Group 2 (3.8% vs 14.3%; P=.016.
RE: 26: 95% C1: 07-87). However, there were no differences in
mortality at 30days (1.3% in Group 1 vs 5.4% in Group 2; P=.134),
at 90 days (16.3% vs 18.8%; P= 655), or at the end of the follow-up
period (51.3% vs 46.4%; P=.510).
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Fig. 2. Marrality at 30, 60, 90 days and at the end of follow-up berween both groups,

The most frequent causes of death were advanced HCC (31.7%in
Group 1 and 34.6% in Group 2: P=_768). bacterial infections other
than SBP (22% vs 25%; P=.731) and UGIB (7.3% vs 9.6%; P= 595).

3.5, Costs (Table 1)

Overall and specific costs of the program during the period of
the study are detailed in Table 3,

Patients included in the HEPACONTROL program (n=80) had
a mean of 2.2+ 1.08 consultations at the Hepatology Unit Day
Hospital after discharge, and a mean of 4.3+ 265 consultations
during the whole period of the study, The mean cost of monitor-
ing patients after discharge in the HEPACONTROL program was
€517.70 £ 304 per patient, which included a specialized consulta-
tion and diagnostic procedures and/or therapies. The cost of early
readmission (<30 days)was lower inGroup 1 (mean €6.809 £ 2,441
vs €11.380£9.318; P=.016), which includes the cosr of all
activities performed at the Day Hospital (mean €7.277 +2.408
vs €11.380+£9318.20; P=.029). The overall cost of emergency
department visits after discharge between groups was also lower
forGroup 1 (mean€210,10+ 313.70vs €327 40 + 451.70; P= 035),

4. Discussion

Our study demonstrates that the application of the HEPACON-
TROL program for improving outpatient care for decompensated
cirrhosis patients has advantages over standard outpatient care,
because it achieved a reduction in early readmission, mortality ar
60 days, the rare of emergency department visits post-discharge
and economic costs,

The model implemented in our study is based on new strate-
gies of transitional care, where the ability to implement an early
follow-up by a specialized ream in hepatology and the possibil
ity of performing diagnostic procedures or therapy in real time can
allow medical services to reduce the risk of readmission in the short
rerm. Our results confirm the positive effects of such a transitional
strategy.

Several previous studies have demonstrated the protective
effect onearly readmission rates of a follow-up program for decom-
pensated patients. However, the present study differed from these
earlier ones in several important ways. First of all, unlike Morando
et al. [12], which only included decompensated cirrhosis patients
suffering from ascites, or Johnson et al. [28], which only included
patients with gastrointestinal bleeding, our work included other
complications such as SBP and HE. We were thus able offer the

follow-up strategy described here to a greater cirrhotic population
susceprible of readmission and evaluate its impact. Moreover, in
Morando et al. the date of the subsequent check-up in the interven-
tion group was set from one week to three months after discharge,
depending on the degree of severity and/or grade of instability of
the liver disease, while in the HEPACONTROL program evaluated
here all patients were visited within seven days afrer discharge
regardless of the severity of the cirrhosis, We Felt this was essen-
tial since it has been shown that there is approximately a 20% rate
of early readmission even in low-risk patients [7.9], and there are
preventable readmissions nor associated wirh disease severity thar
can be detected early ifwarning signs are recogmized and treatment
dosage adjusted appropriately.

The standard follow-up offered the control group also differedin
our study relative to previous work, The novel program described
in Morando et al. was compared to a standard model of ourpatient
care performed principally by a primary care physician, while in our
study the standard follow-up offered to the control group was per-
formed by a specialist physician, We were thus able to demonstrare-
that the reduction of early readmission rares depends nor only on
whether the follow-up physician is a specialist or not but also on
ather factors such as the resources available (radiological studies,
procedures, or laboratory data in real-time) and the immediacy of
patient access to them.

In another study published recently [26], which also evalu-
ared the impact of implementing early clinical monitoring afrer
discharge (1, transitional intervention), a reduction in carly read-
mission was not substantiated. However, this last work was of a
retrospective nature, and regarded any contact with the healthcare
system during the first week afrer discharge as outpatient moni-
roring, wirthout raking into account the reason for the consultation
or the medical specialist who executed the follow-up (primary
care physician, emergency department physician, hepatology spe-
cialist, internal medicine physician, other specialists, etc.), which
could lead to possible complicarions of cirrhosis going unnoriced,
and without taking the adequate preventative measures in time to-
prevent early readmission.

With regard to the benefits shown by the HEPACONTROL pro-
gram, in paticnrs who underwent it a reducrion in the percentage
of early readmission due to HE was detected, although this was
not significantly different from the readmission rate in our control
group, In attempting to explain this lack of a significant difference,
it should be taken inta account thar a variety of factors can increase:
the risk of decompensation and readmission in these patients,
whether related to their hepatic disease or level of liver failure, the
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Table 3

Costs (€) per parient of early (A} and of b visits (B) after ge berween both groups during the period of the srudy.
A
Costs (€], mean = S0 Group 1 (With HEPACONTROL) (n = 9/80) Group 2 (Without HEPACONTROL) (n=33[112) Pvalue
Costs of Day Hospital 5177 +304 - -
Costs of early readmission without Day Hospital GR0O.7 + 24410 11,3803+ 93182 A6
Global costs of early readmission T2T1.7 £ 24089 113803 +9318.2 29
B
Costs (€], mean £ 50 Group 1 (With HEPACONTROL) (n =80} Group 2 (Without HEPACONTROL) (n=112) Pvalue
Cost Dfan EMETEEnCY department visit 19 191 -
Mean visit after disch 110+ 1.64 1.71£2.36 M35
Global cost of emergency department visits 210.1 £ 3137 327444507 035

presence of comorbidities, lack of family support or poor adherence
to treatment, so that, despite being submitted to a strict and early
follow-up program, in some cases readmission is inevitable, How-
ever, we believe thatitis very important to establish strategic plans
directed at improving the management of this group of patients
that minimize to the extent possible the risk of complicarions and,
consequently, readmission.

With regard to mortality rates, the application of the HEPACON-
TROL program achieved a reduction in mortality at 60 days after
discharge and a marked trend ro less mortality ar 30 days (proba-
bly related to the limited number of patients). Mortality at Ql]days
was not reduced, though we believe that this can be explai

Appendix A. Supplementary data

Supplementary data assoctated with this article can be found, in
the enline version, at http:/fdx.dai.org/10,1016/j.d1d.2017.08.024,
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6. DISCUSION GLOBAL

Los estudios que conforman esta tesis doctoral confirman que el
reingreso precoz (<30 dias) en los pacientes con cirrosis
descompensada es frecuente, con una incidencia del 29%. El
grado de insuficiencia hepatocelular avanzada (MELD-Na 215),
el sexo masculino y el indice de Charlson =27 se comportan
como factores predictores independientes de reingreso precoz.
Ademas, el reingreso <30 dias tras el alta hospitalaria, influye
negativamente en la supervivencia de estos pacientes y es un
factor predictor independiente de mortalidad. Al aplicar el
programa transicional de seguimiento post-hospitalario
HEPACONTROL se consiguid no soélo reducir el reingreso
precoz sino también la mortalidad a los 60 dias, la tasa de
consultas al servicio de urgencias posterior al alta y el gasto

econdémico.

Consideramos que los resultados obtenidos en esta tesis
doctoral son alentadores y suponen una herramienta importante

para el conocimiento del estado actual del reingreso precoz en
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la poblacion con cirrosis descompensada, dado que es una
problematica frecuente y sin embargo, poco estudiada en
nuestro medio, con un impacto elevado no so6lo en la morbi-
mortalidad, sino que también conlleva un aumento muy

importante del uso de recursos sanitarios [26, 51, 52, 53].

En el primer estudio, observamos que la incidencia del
reingreso precoz en nuestra poblaciéon de pacientes cirréticos
descompensados es similar a la descrita en los pacientes
norteamericanos, la cual oscila entre en un 20-37% [24,26, 51,
52,53], lo que confirma que es una problematica global y con
una tasa de incidencia considerable. De los factores predictores
de reingreso precoz identificados en nuestro estudio, el grado
de insuficiencia hepatica y la edad, coinciden con los factores
predictores de reingreso precoz descritos en el trabajo de
Berman y cols. [51] y Singal y cols. [562], lo que-reafirma que
dichas variables juegan un papel clave y se asocian a una
mayor susceptibilidad de los pacientes a desarrollar

complicaciones y consecuentemente, a la mayor demanda de
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recursos sanitarios. Sin embargo, a diferencia de los otros
autores, en nuestro estudio el indice de Charlson también se
comporté como un factor independiente del reingreso precoz en
los pacientes con cirrosis descompensada. Parece razonable
pensar que el hecho de presentar una mayor edad y el numero
de comorbilidades se asocie a un aumento en la susceptibilidad
de desarrollar efectos adversos a los medicamentos, mal
cumplimiento de las indicaciones al momento del alta, mayor
polimedicacion y demanda de los recursos sanitarios, lo que
explicaria su elevada tasa de reingreso precoz. Este indice
también fue evaluado en el estudio de Volk et al.[26] sin llegar a
ser un factor predictor independiente del reingreso precoz,
posiblemente porque la mediana de edad de sus pacientes era
inferior al nuestro (54 frente a 66 anos), lo que podria conllevar

a presentar menos comorbilidades.

Los factores predictores de reingreso precoz identificados, nos
permitié crear grupos de riesgo y clasificar a los pacientes como

de alto y bajo riesgo de reingreso. El 52,2% de pacientes del
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grupo de alto riesgo, reingresaron de forma precoz, comparado
con el 13.6% de los pacientes del grupo de bajo riesgo.
Teniendo en cuenta estos resultados, junto con el impacto
clinico y economico del reingreso precoz, consideramos
importante  establecer una estrategia transicional de
seguimiento post-hospitalaria precoz a todos los pacientes
cirroticos dados de alta tras presentar una complicacion, con

especial énfasis en los pacientes con alto riesgo de reingreso.

Al implementar el programa HEPACONTROL conseguimos
disminuir a menos de la mitad el porcentaje del reingreso
precoz con respecto a los pacientes que hicieron un
seguimiento estandar (113 frente al 29,5%), siendo
HEPACONTROL un factor protector del reingreso <30 dias.
Estos resultados son consecuencia de la suma de tres
intervenciones claves: realizar un control precoz tras el alta
hospitalaria, que éste sea realizado por un equipo especializado
en Hepatologia y, por ultimo, contar con la posibilidad de
realizar procedimientos diagndsticos o terapéuticos en tiempo

real si fuera necesario. Consideramos que para poder conseguir
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un resultado Optimo no debe faltar ninguna de estas
intervenciones. Asi, por ejemplo, en el estudio de Kanwal y cols.
[77] en el que también se evalué una estrategia transicional
basada en el control clinico precoz a los siete dias después del
alta hospitalaria no se consiguié una reduccion del reingreso
precoz. A diferencia de nuestro trabajo, los autores
consideraron como control clinico cualquier contacto con el
sistema sanitario sin tener en cuenta el motivo de la consulta ni
el médico especialista que hizo el seguimiento (médico de
urgencias, especialista en hepatologia, médico de medicina
interna, otros especialistas, etc). En este sentido, creemos
importante el hecho que el clinico que realiza el control post-
hospitalario sea un profesional habituado y entrenado en el
manejo de los pacientes con cirrosis. Por otra parte, en el
estudio de Morando y cols. [53] se realizd un seguimiento
posterior al alta (entre los 7 dias y los 3 meses, dependiendo de
la gravedad de enfermedad hepatica) por un equipo
especializado y con la posibilidad de realizar procedimientos
diagnodsticos o terapéuticos en tiempo real en Hospital de Dia.

Sin embargo, en este trabajo el programa soélo se implemento
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en los pacientes que habian ingresado por descompensacion
ascitica. A pesar de conseguir una reduccién del reingreso
precoz, consideramos que el hecho de ampliar la estrategia de
seguimiento a todos los paciente cirroticos ingresados sin tener
en cuenta el tipo de descompensacion, permite actuar sobre la
poblacién de mas riesgo de reingreso precoz ya que la ascitis,
por si sola, no representa un factor independiente de reingreso

< 30 dias-

En nuestro primer estudio, también identificamos el reingreso
precoz como un factor de riesgo independiente de mortalidad.
Al aplicar el programa HEPACONTROL, conseguimos una
reduccion de la mortalidad a los 60 dias tras el alta hospitalaria,
posiblemente asociado al hecho de disminuir el reingreso
precoz. Sin embargo, no hubo diferencias en la mortalidad a los
30 dias, 90 dias ni al final del seguimiento. Esto podria
explicarse porque a pesar de hacerse un seguimiento estrecho
que nos permite tomar decisiones oportunas y precisas en
cuanto a diagnéstico, prevencion y tratamiento de posibles

descompensaciones de forma rapida, existen pacientes con
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cirrosis avanzada que presentan un alto riesgo de presentar
complicaciones mayores y con peor pronoéstico, en los que sera
mas dificil disminuir el riesgo de muerte, ya sea a corto o a largo
plazo. Ademas, a pesar que el reingreso precoz es un factor de
riesgo de mortalidad, son varios los factores clinicos que
también influyen en la supervivencia de los pacientes cirréticos
descompensados, por lo que no es suficiente el control de sélo

uno de ellos.

Otra de las ventajas del programa HEPACONTROL es la
atencion mas personalizada y continuada al paciente, asi como
a la familia y al entorno (cuidador, médico de familia, etc.). Se
definen unas pautas de actuacion ante signos de alarma de
descompensacion y en caso de aparicion existe un contacto
mas cercano y directo con su equipo de atencion especializada.
Como consecuencia de esto y no menos importante,
HEPACONTROL consiguié una reduccion del numero de
consultas al servicio de urgencias por complicaciones asociadas
a la cirrosis, lo que a su vez permitié un ahorro en el gasto

sanitario, sumado también al ahorro por la reduccién del

63



reingreso precoz. Teniendo en cuenta el contexto econdémico
actual, asi como el alto gasto sanitario que generan las
enfermedades croénicas, estos resultados abren la puerta a
evaluar nuevas estrategias de seguimiento post-hospitalaria que
favorezcan el ahorro econémico y una mayor optimizacion de
los recursos disponibles. Por tanto concluimos que
HEPACONTROL tiene un impacto clinico y econdmico, que se
ve reflejado no solo en el paciente, sino también en su familia,

en su entorno y en el sistema sanitario.

Las limitaciones de nuestros estudios se han descrito en cada

uno de los articulos.
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7. CONCLUSIONES

1. El reingreso precoz (£ 30 dias) en la cirrosis
descompensada es frecuente, con una incidencia de un
29,5%.

2. Los factores de riesgo de reingreso precoz en los
pacientes cirréticos descompensados son el sexo
masculino, la insuficiencia hepatica avanzada (MELD-Na
215) y el indice de Charlson 27 puntos.

3. El reingreso precoz es un factor de riesgo independiente
de mortalidad en los pacientes con cirrosis
descompensada, a pesar de ajustarse a otras variables
tales como el grado de insuficiencia hepatica

4. El modelo predictivo de reingreso precoz obtenido en
nuestro estudio, permite estratificar a los pacientes en
grupo de bajo o alto riesgo, con una capacidad de
prediccion moderada.

5. El programa de intervencion transicional

HEPACONTROL es una estrategia de seguimiento que
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disminuye significativamente la incidencia del reingreso
precoz de los pacientes con cirrosis descompensada.

. HEPACONTROL consigue reducir la tasa de consultas al
servicio de urgencias tras el alta hospitalaria, lo que
comporta una mejoria de la calidad de vida de estos
pacientes y una reduccidon de la sobrecarga asistencial
en el area de urgencias.

. La implementacion de HEPACONTROL disminuye la
mortalidad a los 60 dias tras el alta hospitalaria, en
comparacion con los pacientes a los que se les hace un
seguimiento estandar.

. HEPACONTROL reduce el gasto economico del
reingreso precoz y el coste global de la atencion en
urgencias posterior al alta, permitiendo una mejor

optimizacién de los recursos sanitarios.
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