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1. Introduccion







Introduccién
Hipertension portal: fisiopatologia, diagnoéstico y complicaciones

La hipertension portal, definida por el aumento patolégico de la presidon venosa portal,
es una de las principales complicaciones de la cirrosis hepatica. Inicialmente la presién
portal aumenta a consecuencia del aumento de la resistencia intra-hepatica al flujo
portal debido a alteraciones estructurales del higado, secundario a fibrosis y ndédulos
de regeneracién. Asimismo, se ha demostrado la existencia de un componente
dinamico que contribuye en un 30-40% al aumento de la resistencia intra-hepatica.
Este componente dinamico se caracteriza por la disfunciéon endotelial sinusoidal que
ocurre debido a la disminucion de moléculas vasodilatadoras intra-hepaticas, siendo el
principal factor determinante la disminucion de la produccion y/o de biodisponibilidad
de oxido nitrico. Otros mecanismos también estan involucrados en este proceso
dinamico como, por ejemplo, la activacion de células estrelladas, aumento de
sustancias vasoconstrictoras intra-hepaticas y presencia de micro trombos dentro de
los sinusoides hepaticos. (1-4) Por otro lado, el aumento del flujo portal secundario a
la vasodilatacién esplancnica y la angiogénesis contribuyen al el incremento de la
presion portal. (Figura 1) El resultado final de estas alteraciones hemodinamicas es la
activacion de sistemas neuro-humorales endogenos y la expansion del volumen
plasmatico, seguidos por el aumento del gasto cardiaco (circulacion hiperdinamica),
que juega un papel importante en el mantenimiento de la hipertension portal a lo largo

del tiempo.(4)



Figura 1: Fisiopatologia de la hipertension portal en la cirrosis
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El aumento de la presién portal produce el aumento del gradiente de presion entre la
vena porta y la vena cava inferior (conocido como presion de perfusion hepatica o
gradiente de presion portal) por encima del rango de la normalidad (1-5 mmHg). La
medicion del gradiente de presiéon venosa hepatica (GPVH) mediante cateterismo de
venas supra-hepaticas es el método mas comunmente utilizado para cuantificar la
presion portal y comporta implicaciones pronésticas. (5) El riesgo de complicaciones
esta directamente relacionado con el grado de hipertension portal : cuando el GPVH
aumenta por encima de 10 mmHg (que define hipertension portal clinicamente
significativa) existe un mayor riesgo de formacion de colaterales porto sistémicas y
varices esofagicas (6), de descompensacién de la cirrosis (7), de carcinoma
hepatocelular (8) y esta asociado a un mayor indice de mortalidad (9). Asimismo, un
GPVH = 12 es el principal factor predictivo de hemorragia digestiva alta resultante de

la ruptura de varices gastroesofagicas y de gastropatia hipertensiva portal. (10,11) Las
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limitaciones para el uso generalizado del GPVH en la practica clinica incluyen el
caracter invasivo del procedimiento y la falta de expertos en los centros hospitalarios.
Recientemente, han surgido métodos diagnoésticos no invasivos que han demostrado
tener buena correlacion con la presion portal en la cirrosis. (12-15) Aunque la
medicion del GPVH sigue siendo el método gold-standard para determinar la
presencia de hipertension portal clinicamente significativa, también son alternativas
aceptables las pruebas de imagen que muestran presencia de circulacion colateral, o
la medicién de la rigidez hepatica con elastografia de transicion (FibroScan) con
valores = 20-25 kPa, cuando se aplica a pacientes con cirrosis compensada de

etiologia viral, combinada o no con cifra de plaquetas e esplenomegalia. (16)

Hemorragia por varices esofagicas

La hemorragia por rotura de varices esofagicas es una complicacién frecuente y grave
de la hipertension portal y la principal causa de muerte en pacientes con cirrosis
hepatica. (17) Aproximadamente un 30-40% de pacientes con cirrosis compensada y
un 60% de pacientes con cirrosis descompensada presentan varices esofagicas en el
momento del diagnéstico de su enfermedad. Los principales factores relacionados
con el riesgo de primera hemorragia son el tamafo de las varices, la presencia de
signos rojos en su superficie y el grado de insuficiencia hepatica evaluado segun la
clasificacion de Child-Pugh. (17,18) La incidencia de hemorragia por varices es de
aproximadamente 6-12% al afio, con un aumento del riesgo hasta 15% en pacientes
con varices de tamafio medio y grande. (9,17,19,20) A pesar de la mejoria en el
pronostico de estos pacientes en las ultimas décadas, mayormente debido a los
avances terapéuticos, la mortalidad aun permanece elevada, alrededor del 20%. (21—
27) Ademas, la tasa de recidiva es bastante alta (alrededor del 60% al cabo de 1-2
afnos) si no se aplican tratamientos preventivos eficaces. (21,28) Dada la elevada
mortalidad y la alta tasa de recurrencia relacionadas con la hemorragia por varices

esofagicas, los pacientes que nunca han sangrado, pero que tienen factores de riesgo

5



de hemorragia y todos aquellos que han tenido un episodio de hemorragia por varices

deben recibir tratamiento preventivo. (16,29)

Predictores de recidiva hemorragica

La mortalidad relacionada con un episodio agudo de hemorragia por varices
esofagicas es bastante elevada y la identificacion de factores predictivos permite
estratificar a los pacientes con alto riesgo de fracaso del tratamiento, recidiva precoz y
muerte. Para estos pacientes podrian adoptarse medidas terapéuticas mas agresivas.
La incidencia de recidiva hemorragica por varices en pacientes no tratados tras una
primera hemorragia oscila entre el 55% y el 67% y la mortalidad es alrededor del
33%.(19) Los factores de riesgo independientes para la recidiva precoz incluyen:
GPVH = 20 mmHg, hemorragia activa durante la endoscopia inicial, hematocrito inicial,
elevacion de aspartato aminotransferasa (AST), grado de insuficiencia hepatica
avanzada (evaluada por la clasificacion de Child-Pugh y por la puntuaciéon de MELD -
model for end-stage liver disease), presencia de trombosis portal, hipotension (presién
arterial sistélica < 100 mmHg), presencia de insuficiencia renal e infeccion bacteriana y
etiologia viral de la cirrosis (30-32). Recientemente, la puntuacion de MELD fue
identificada como un importante factor prondstico de mortalidad a corto y largo plazo.

(33-35)

Tratamiento profilactico de la hemorragia por varices esofagicas:

El tratamiento con beta-bloqueantes no selectivos (BBNS) fue introducido por primera
vez por Lebrec et al. en 1981. (36) Desde entonces varios estudios fueron publicados
demostrando la eficacia de los BBNS en la profilaxis primaria y secundaria de la
hemorragia por varices, siendo actualmente la base del tratamiento farmacoldégico.
(37-42) Los BBNS reducen el gasto cardiaco, el flujo en la vena acigos (un indice del
flujo sanguineo a través de las colaterales gastroesofagicas), la complacencia vascular

efectiva total, el flujo sanguineo portal y el GPVH.



El efecto protector de la terapia con beta-bloqueantes se relaciona con el grado de
reduccion de la presién portal, medida por el GPVH: los pacientes que logran una
reduccion del GPVH = 20% del valor inicial o por debajo de 12 mmHg tienen un menor
riesgo de recidiva (respondedores hemodinamicos) que aquellos que no logran estos
objetivos (no respondedores hemodinamicos). (41-48) Ademas del efecto en la
reduccion de la presion portal, los NSBB disminuyen la probabilidad de desarrollar
complicaciones de la cirrosis y reducen la mortalidad. (40,48,49) Aunque solo un 30-
40% de pacientes logran una buena respuesta hemodinamica, (42,50,51) una
proporcién de pacientes que son no respondedores hemodinamicos tampoco sangran
y el riesgo de eventos clinicos en este sub-grupo es menor que en pacientes no

tratados. (52)

Profilaxis primaria

Actualmente, el tratamiento farmacolégico (propranolol, nadolol o carvedilol) es
considerado la opcién de primera linea para la profilaxis primaria.(16) El carvedilol se
diferencia de los BBNS tradicionales por tener actividad vasodilatadora (efecto anti-
alfa-adrenérgico) y ha demostrado ser mas efectivo en disminuir el GPVH comparado
con los BBNS.(53) Asimismo, para aquellos pacientes con varices medianas o
grandes, la ligadura endoscopica con bandas (LEB) es considerada una buena opcion
terapéutica. (16) La decision entre BBNS o LEB dependera de la presencia de
contraindicaciones, intolerancia o preferencia del paciente y su médico. A pesar del
tratamiento preventivo, el riesgo de hemorragia bajo profilaxis primaria con BBNS es
de alrededor de un 10-30% (Tabla 1). Por tanto, el uso generalizado de BBNS hace
que un numero considerable de pacientes con cirrosis experimenten episodios de

hemorragia durante el uso de BBNS.



Tabla1: Ensayos clinicos valorando profilaxis primaria

Autor Aho Profilaxis n Incidencia de | p Mortalidad % p
primaria - Hemorragia %
comparacion
Tripathi, D | 2009 | Carvedilol vs 77 10 0.04 | 35 NS
et al.(54) LEB 75 |23 37
Lo, GH et | 2010 | Nadolol vs 70 13 NS 214 NS
al.(55) LEB + nadolol 70 14 22.8
Garcia- 2003 | Propranolol vs 174 | 8.6 NS |6.3 NS
Pagan, JC Propranolol + 175 | 8.6 8
et al. (56) MNIS
Sarin, SK et | 1999 | Propranolol vs | 44 27 0.04 | 11 NS
al. (57) LEB 45 |9 11
Jutabha, R | 2005 | Propranolol vs | 31 13 0.04 | 13 0.04
et al.(568) LEB 31 0 0
Schepke, M | 2004 | Propranolol vs | 77 28.6 NS 43 NS
et al.(59) LEB 75 253 453
Shah, HA | 2014 | Carvedilol vs 82 8.5 NS 19.5 NS
et al.(60) LEB 86 |7 13
Lui, HF et | 2002 | Propranolol vs | 66 13.6 NS 27.3 NS
al.(61) LEB vs 44 |68 25
MNIS 62 22.6 22.6
Lay, CS et | 2006 | Propranolol vs | 50 16 NS 24 NS
al.(62) LEB 50 |10 28
Reiberger, 2013 | Propranolol vs 37 11 0.04 | 14 0.02
T etal. (51) Carvedilol vs 38 8 11
LEB 29 24 31




Profilaxis secundaria

Los ensayos clinicos han demostrado diferentes resultados comparando el tratamiento
farmacologico (BBNS+/- 5-mononitrato de isosorbida) y la LEB. (46,63—73)(Tablas 2 A-
C) En un meta-analisis de estudios que compararon terapia combinada (farmacoldgica
+ LEB) con monoterapia, la recidiva de hemorragia fue menor con la terapia
combinada pero no se demostrd diferencia en la supervivencia.(74) Es importante
sefalar que la menor tasa de recidiva de hemorragia fue demostrada en pacientes

tratados con BBNS que eran respondedores hemodinamicos. (Figura 2)

Figura 2: Profilaxis secundaria- Tasas de recidiva con diferentes opciones terapéuticas
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J. Bosch et al. J Hepatol 48 (2008) S68-S92

Se ha demostrado que la asociaciéon de 5-mononitrado de isosorbida (MNIS) al
tratamiento con BBNS reduce el GPVH en una proporciéon de pacientes superior a la
monoterapia con propranolol, (75) pero estos resultados no se tradujeron en beneficio

clinico. A pesar de los resultados prometedores del uso de carvedilol, especialmente
9



para los pacientes no respondedores hemodinamicos a los BBNS, este farmaco no ha
sido suficientemente valorado en profilaxis secundaria, por lo tanto todavia no puede
ser recomendado como tratamiento de primera linea para prevencidon secundaria.
(76,77) Actualmente, el tratamiento recomendado es la combinacion de BBNS (nadolol
o propranolol) + LEB. EI TIPS recubierto es el tratamiento de eleccion para pacientes
que experimentan fracaso con el tratamiento de primera linea.(16) Por otro lado, la
recomendacion de la terapia combinada se aplica también a los pacientes que tienen
hemorragia por varices bajo tratamiento con BBNS. Sin embargo, sélo el 6% de los
pacientes asignados en los estudios mas recientes (Tablas 2 B-C) habian recibido

BBNS antes de la hemorragia indice.

Tabla 2A: Ensayos clinicos valorando profilaxis secundaria

Autor Profilaxis n Recidiva(%) | P Mortalidad(%) | P n(%)BBNS*
secundaria

Villanueva, | -LEB vs 72 | 49 0.04 | 416 NS | ND

C et al.|-BBNS+MNIS |72 |33 32

2001 (83)

Lo, GH et | -LE vs 60 | 38 NS |25 NS |0

al. 2002 | -BBNS + MNIS | 61 | 57 13

(64)

Romero, G | -LEB+EISvs | 52 | 46 NS 19.2 NS | ND

et al. 2006 | -BBNS + MNIS | 57 | 47 19.3

(78)

Patch, D et | -LEB vs 51 53 NS 34 NS | 4 (3.9%)

al. 2002 | -BBNS + MNIS | 51 | 37 34

(46)

* pacientes incluidos bajo profilaxis primaria con BBNS. ND: datos no disponibles
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Tabla 2B: Ensayos clinicos valorando profilaxis secundaria

Autor Profilaxis n Recidiva(%) | p Mortalidad(%) | p n(%)BBNS*
secundaria
De la | -LEB vs 37 38 <0.01 | 10.8 NS | 12 (15%)
Pefia, J | -LEB + |43 14 11.6
et al. | BBNS
2005 (66)
Ahmad, | | -BBNS vs 40 38 NS NS | ND
et al. |-BBNS + |40 |26
2009 (67) | MNIS vs
-LEB vs 40 31
-LEB +140 |22
BBNS +
MNIS
Lo, GH et | -LEB vs 62 | 47 <0.01 | 32 NS |0
al. 2000 | -LEB + |60 |23 16.6
(68) BBNS +
sucralfato
Kumar, A | -LEB vs 89 19 NS 4 NS | ND
et al. | -LEB + | 88 17 2
2009 (69) | BBNS +
MNIS

* pacientes incluidos bajo profilaxis primaria con BBNS. ND: datos no disponibles
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Tabla 2C: Ensayos clinicos valorando profilaxis secundaria

Autor Profilaxis n Recidiva p Mortalidad(%) | p n(%) BBNS*
secundaria (%)
Garcia- -BBNS + |78 |34 NS | 19 NS | ND
Pagan, JC et | MNIS vs
al. 2009 (70) | -BBNS + | 80 | 27.5 20
MNIS +
LEB
Villanueva, -BBNS + |29 |27 NS |43 NS | ND
C et al. 2009 | MNIS o
(71) prazosin vs
-BBNS + |30 |21 62
LEB
Gonzéalez, A | -BBNS + |24 16 NS |8 NS | 9 (18.7%)
et al. 2012 | MNIS vs
(72) -BBNS + |24 |8 25
MNIS +
LEB
Lo, GHetal. | -BBNS + | 60 51 NS | 21 NS |0
2009 (73) MNIS vs
-BBNS + |60 |38 26
MNIS +
LEB

* pacientes incluidos bajo profilaxis primaria con BBNS. ND: datos no disponibles
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2. Justificacion y Objetivos
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Justificacion y objetivos

El uso generalizado de la profilaxis con BBNS hace que un numero creciente de
pacientes con cirrosis experimenten episodios de hemorragia por varices, durante el
uso de BBNS. (79) Los efectos hemodinamicos de los BBNS en la reduccién del gasto
cardiaco podrian interferir con los mecanismos homeostaticos durante la hipovolemia
causando dificultades en la resucitacion del paciente. Hasta la fecha, se desconoce si
el hecho de sangrar durante el uso de profilaxis con BBNS tiene algun impacto en el

prondstico a corto plazo de estos pacientes.

Ademas este sub-grupo de pacientes son por definicion, “clinicamente no
respondedores” al tratamiento con BBNS. La recomendacion actual para la prevencién
de nuevas hemorragias en pacientes que sangran durante el uso de BBNS es
mantener los BBNS y anadir ligadura endoscopica. (16) Sin embargo, estos pacientes
han sido excluidos sistematicamente en la mayoria de los ensayos que evaluan los
tratamientos estandar actuales para la prevencién de la recidiva de hemorragia. La
respuesta terapéutica y el pronostico de estos pacientes nunca han sido

especificamente evaluados.

El proyecto de esa Tesis Doctoral tiene como objetivo valorar el impacto del uso de
BBNS en el prondstico de la hemorragia aguda por varices esofagicas a corto plazo y
la respuesta a la profilaxis secundaria combinada en la poblaciéon de pacientes que
han sangrado durante el uso de BBNS. Para ello nos hemos basado en la hipétesis
general de que estos pacientes constituyen un sub-grupo distinto de riesgo que

presentan diferente respuesta al tratamiento recomendado actualmente.
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Para desarrollar el proyecto se han llevado a cabo dos estudios en pacientes que
presentan una hemorragia por varices mientras estan bajo tratamiento con beta-
bloqueantes no selectivos.

El primer estudio evalia la respuesta a la profilaxis secundaria combinada (BBNS

+LEB) y el prondstico a largo plazo de pacientes que sobreviven a la primera
hemorragia por varices, desarrollada bajo tratamiento profilactico con BBNS.

El segundo estudio evalta si el estar bajo tratamiento beta-bloqueante modifica el

prondstico a corto plazo de la hemorragia variceal aguda.

Estudio 1: Patients Whose First Episode of Bleeding Occurs While Taking a Beta-
blocker have High Long-term Risks of Rebleeding and Death (publicado en Clinical
Gastroenterology and Hepatology 2012;10: 670-676- FI (JCR 2010) 6,78)

Hipotesis de trabajo

Los pacientes con cirrosis hepatica que experimentan hemorragia por varices
esofagicas durante el uso de BBNS pueden tener un mayor riesgo de recidiva durante

la profilaxis secundaria recomendada actualmente (BBNS + LBE).

Objetivos

1. Valorar la respuesta a la profilaxis secundaria combinada (BBNS + LEB) en
pacientes que experimentan hemorragia por varices esofagicas durante el uso de
BBSN comparada con un grupo control de pacientes contemporaneos que sangran sin

estar bajo tratamiento beta-bloqueante.

1.1. Valorar la tasa de recidiva hemorragica a los 2 afios

1.2. Valorar la supervivencia libre de trasplante hepatico a los 2 afos

16



Estudio 2: Prognosis of acute variceal bleeding: is being on beta-blockers an
aggravating factor? A short-term survival analysis (aceptado en Hepatology. 2015 Sep
4. doi: 10.1002/hep.28151. [Epub ahead of print]- FI (JCR 2014) 11,05)

Hipotesis de trabajo

Los pacientes que experimentan hemorragia aguda por varices esofagicas durante la
profilaxis con BBNS pueden tener mayor riesgo de recidiva precoz y de muerte

relacionada con la hemorragia.

Objetivos

1. Valorar el efecto del tratamiento profilactico con BBNS en el pronéstico a corto plazo
de la hemorragia aguda por varices esofagicas en pacientes que la presentan bajo
tratamiento con beta-bloqueantes comparada con los que sangran sin estar recibiendo

beta-bloqueantes.

1.1. Valorar el impacto de los BBNS en el fracaso del tratamiento (imposibilidad
de controlar la hemorragia, recidiva precoz o muerte) dentro de los 5 primeros dias

tras la hemorragia indice

1.2. Valorar el efecto de los BBNS en la mortalidad dentro de las 6 semanas

tras el episodio de hemorragia aguda
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Sintesis de los resultados

Estudio 1: Patients Whose First Episode of Bleeding Occurs While Taking a Beta-

blocker have High Long-term Risks of Rebleeding and Death

Se incluyeron en el estudio 89 pacientes con primera hemorragia por varices
esofagicas que empezaron profilaxis secundaria combinada tras el episodio de la
hemorragia indice: 34 pacientes en profilaxis primaria con BBNS (grupo BBNS) y 55
pacientes sin profilaxis (grupo control). Las caracteristicas basales no eran similares
en los dos grupos; los pacientes del grupo control eran mas jévenes y tenian una
mayor proporcion de cirrosis de etiologia alcohdlica y uso activo de alcohol. En nuestro
analisis, hemos ajustado el efecto de los BBNS por las posibles variables de confusion
asociadas al evento. Ademas hemos evaluado la homogeneidad de los resultados
entre pacientes alcohdlicos y no alcohdlicos, y entre pacientes que asocian tratamiento
con MNIS y sin tratamiento con MNIS. La descripcién detallada de los métodos
utilizados se puede encontrar en la publicacién adjunta.

Recidiva de hemorragia: 26 pacientes experimentaron recidiva de la hemorragia. La
incidencia acumulada de recidiva a los 2 afios fue del 48% en el grupo BBNS vs. 24%
en el grupo control, p=0.01. La terapia previa con BBNS (HR=2.37 (Cl:1.10-
5.11),p=0.03) y bilirrubina fueron los factores independientes asociados con el riesgo
de recidiva hemorragica. El efecto del BBNS en el riesgo de recidiva fue homogéneo
en pacientes alcohdlicos y no alcohdlicos, en pacientes con consumo activo de alcohol
0 no y en pacientes tratados con MNIS o no.

Supervivencia libre de trasplante hepatico: 11 pacientes murieron y 5 recibieron
trasplante hepatico. La probabilidad de supervivencia fue menor en el grupo BBNS
comparado con el grupo control (66% vs 88%) respectivamente, p=0.02. El tratamiento
previo con BBNS (HR ajustado: 4.24; 95% CI, 1.31-13.71; p=0.01) y la insuficiencia
hepatica mas avanzada segun la clasificacion de Child-Pugh fueron predictores

independientes en el analisis multivariado. La introduccidn de la etiologia alcohdlica o
21



consumo activo de alcohol en el modelo final no cambié el efecto de los BBNS en la

supervivencia.

Estudio 2: Prognosis of acute variceal bleeding: is being on beta-blockers an

aggravating factor? A short-term survival analysis

Se incluyeron en el estudio 142 pacientes con hemorragia aguda por varices
esofagicas: 49 pacientes en profilaxis con BBNS (grupo BBNS) y 93 pacientes sin
profilaxis (grupo control). Se destaca en las caracteristicas basales una mayor
proporcién de pacientes con cirrosis de etiologia alcohdlica y uso activo de alcohol en
el grupo control. Ademas, los pacientes del grupo control tenian un hematocrito mas
bajo y una cifra de plaquetas mas alta. Sin embargo, la severidad del sangrado fue
similar en los dos grupos. Para ajustar el efecto de los BBNS construimos un
propensity score para cada paciente del estudio usando el uso de BBNS como
variable de interés e incluyendo los posibles factores de confusién y aquellos
asociados con el evento en el analisis univariado como variables independientes del
modelo. Para comprobar que el alcohol no era un factor de confusién repetimos todos
los analisis excluyendo a los pacientes con consumo activo. Los resultados fueron
similares. La descripcidon detallada de los métodos utilizados se puede encontrar en la

publicacion adjunta.

Fracaso de tratamiento a los 5 dias: El fracaso de tratamiento a los 5 dias ocurri6 en
29 pacientes (20%) sin diferencia entre los dos grupos (14% en BBNS vs. 24% en
controles; p = 0.27). En el analisis multivariado, controlado por el propensity score y la
puntuacion de MELD el OR ajustado del BBNS fue 2.46; 95% CI: 0.53-11.37; p=0.25.
La probabilidad de fracaso a los 5 dias fue similar en los dos grupos para cada valor
de MELD. Ademas, una insuficiencia hepatica mas avanzada de acuerdo con la
puntuacion de MELD fue un factor predictivo independiente asociado al evento (OR:

1.13; 95% CI: 1.01-1.26; p=0.03).
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Mortalidad a las 6 semanas: 19 (13%) pacientes murieron y 2 recibieron trasplante
hepatico. La recidiva hemorragica fue la causa de muerte en 12 pacientes. La
probabilidad de supervivencia a las 6 semanas fue del 96% en el grupo BBNS y del
82% en el grupo control (p=0.02). En el analisis multivarido el OR del BBNS ajustado
por el propensity score y la puntuacion de MELD fue de 0.38; 95% CI: 0.05- 2.63;
p=0.32, demostrando un efecto no significativo. La asociacién estimada entre BBNS y
mortalidad a las 6 semanas fue homogénea para todos los valores de MELD. Ademas
hemos realizado el analisis incluyendo en el modelo final el termo de interaccion entre
BBNS vy la puntuacion de MELD vy el efecto no fue significativo (OR: 0.88 (0.67-1.16)
p=0.38). La insuficiencia hepatica mas avanzada valorada por la puntuacién de MELD
fue un factor de riesgo independiente asociado a la mortalidad (OR: 1.29; 95% CI:

1.12-1.49; p < 0.01).
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Patients Whose First Episode of Bleeding Occurs While Taking a
B-Blocker Have High Long-term Risks of Rebleeding and Death

ANDREA RIBEIRO DE SOUZA, VINCENZO LA MURA, ENRIC REVERTER, SUSANA SEWO, ANNALISA BERZIGOTTI,
EYAL ASKENAZHI, JUAN CARLOS GARCIA-PAGAN, JUAN G. ABRALDES, and JAIME BOSCH

and Centro ds igacion Bi en Red de Er

Hepatic Hemodynamic Laboratory, Liver Unit, Hospital Clinic-IDIBAFS, Uni Y

Hepéticas y Digestivas (Ciberehd), Barcelona, Spain

This article has an accompanying continuing medical education activity on page e58. Learning Objectives—At the end of this
activity, the successful learner will understand the efficacy of nonselective B-blockers for the prevention of variceal bleeding
and the target hepatic vein pressure gradient to achieve a reduction; recognize the high risk of rebleeding for patients who
bleed on nonselective B-blockers despite subsequent variceal banding; and appreciate the diminished long-term survival
compared to patients not on nonselective B-blocker therapy who experience variceal bleeding.

BACKGROUND & AIMS: Patients who have their first
episode of variceal bleeding despite primary prophylaxis with a
nonselective B-adrenergic receptor antagonist (also called a non-
selective B-blocker [NSBB]) receive additional treatment by endo-
scopic band ligation to prevent further bleeding. However, little is
known about their long-term outcomes. METHODS: We col-
lected data on 89 consecutive patients with cirrhosis who were
admitted to the Liver Unit of Hospital Clinic, Barcelona, with
acute esophageal variceal bleeding between June 2007 and Febru-
ary 2011. Thirty-four patients were receiving primary prophylaxis
with NSBBs when they had their first episode of variceal bleeding,
whereas 55 were not receiving NSBBs (controls). All patients were
subsequently treated with a combination of endoscopic band Li-
gation and NSBBs. Patients were examined after 1, 3, and 6
months and every 6 months thereafter until 2 years. RESULTS:
After 2 years, a greater proportion of patients who had their first
episode of bleeding while on NSBBs had further bleeding, com-
pared with controls (48% vs 24%; P = .01). Primary prophylaxis
with NSBBs and serum levels of bilirubin were independent pre-
dictors of rebleeding. Overall, 11 patients died, and 5 underwent
liver transplantation. Liver transplantation-free survival was lower
among patients who had their first episode of bleeding while
taking NSBBs (66% vs 88% for controls; P = .02). Primary prophy-
laxis with NSBBs and Child-Pugh class were independently asso-
ciated with liver transplantation-free survival. CONCLU-
SIONS: Patients who have their first episode of variceal
bleeding while on primary prophylaxis with a p-blocking
agmthzveanincmscdriskofﬁudmbhedinganddmﬂl
despi add.mg d band ligation. These patients pos-

sibly require alttmatlve treatment approaches.

Keywords: Portal Hypertension; Propranolol; Drug; Clinical Trial
Watch this article’s video abstract and others at http://
tiny.cc/bz9jv.

Scan the quick response (QR) code to the left with
your mobile device to watch this article’s video ab-
stract and others. Don't have a QR code reader? Get
one at mobiletag.com/en/download.php.

cute variceal bleeding is a serious complication of portal

hypertension and a leading cause of death in patients with
liver cirrhosis.! In addition, patients who survive an episode of
acute variceal bleeding have a very high risk of rebleeding
(around 60% within 1-2 years) and death?? if left untreated.
Because of the high recurrence rate, patients who survive an
acute variceal bleeding should be treated to prevent rebleeding
before they are discharged from the hospital.'#

Nonselective B-blockers (NSBBs) are the mainstay long-term
pharmacologic treatment in primary and secondary prevention
of variceal bleeding.5 Protection from bleeding with B-blocker
therapy (clinical response) is related to the extent of portal
pressure reduction as measured by the hepatic vein pressure
gradient (HVPG); patients achieving an HVPG reduction =20%
from baseline or below 12 mm Hg have a2 much lower risk of
recurrent bleeding (hemodynamic responders) than those not
achieving these targets (hemodynamic nonresponders).*-# De-
spite the fact that NSBBs achieve target reductions in HVPG in
only approximately half of patients, a large proportion of pa-
tients who are hemodynamic nonresponders do not bleed, and
the risk of clinical events in this subgroup is lower than in
untreated patients.’ Therefore, NSBBs seem to confer protec-
tion in cirrhotic patients beyond HVPG reduction.’

The widespread use of primary prophylaxis with NSBB means
that an increasing number of patients with cirrhosis experience
their first episode of variceal hemorrhage while on NSBB. The
current recommendation for the prevention of rebleeding in these
patients is to maintain the NSBB and to add endoscopic band
ligation (EBL).°-!' However, these patients have been systemati-
cally excluded in most trials evaluating current standard treat-
ments for the prevention of rebleeding. Indeed, only 4% of the
patients randomized in most recent trials'®?'¢ had received
NSBB before the index bleeding. Therefore, best therapeutic op-

Abbreviations used in this paper: CL eonﬂdonoo interval; EBL, endo-
scopic band ligation; HCC, hep HR, hazard ratio;
HVPG, | i vmllF dient; ISMN, i rbide-5-

MELD, Model for End-Stage Liver Disease; NSBB, nonselective 3-blocker;
OLT, orthotopic liver transplantation; RCT, randomized controlled trial; TIPS,
© 2012 by the AGA Institute
1542-3565/$36.00
hitp://dx.doi.org/10.1016/j.cgh.2012.02.011
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tion and prognosis of these patients, who are by definition “din-
ical” nonresponders to drug therapy, have never been spedifically
evaluated so far.

This study aimed at assessing whether the results of cur-
rently recommended secondary prophylaxis (the combination
of EBL and NSBB) in patients who first bled while on g-block-
ers are different from those obtained in patients who were not
receiving primary prophylaxis at the time of the first variceal
bleeding.

Methods
Study Cobort and Follow-up

We extracted the data from our prospective database of
consecutive patients with cirrhosis admitted at Liver Unit of
Hospital Clinic, Barcelona with acute esophageal variceal bleed-
ing between June 2007 and February 2011.

Inclusion criteria for the present study were diagnosis of
cirrhosis (based on liver biopsy and/or unequivocal clinical data
and compatible findings on imaging techniques); acute bleed-
ing from esophageal varices or gastroesophageal varices type 1
confirmed by emergency endoscopy according to Baveno II-V
definitions®; initiation of secondary prophylaxis between days S
and 10 of the index bleeding with the combination of EBL +
NSBB (= isosorbide-5-mononitrate [ISMN]). Patients with ad-
vanced hepatocellular carcinoma (HCC) at baseline (a single
nodule of >5 cm or more than 3 nodules >3 cm), portal vein
thrombosis, pregnancy, previous liver transplantation, human
immunodeficiency virus infection, known advanced malig-
nancy, and those in whom the outcome could not be assessed
(lost before 6 months of follow-up) were not considered for the
study.

Patients were classified according to whether they were re-
ceiving NSBB as primary prophylaxis (NSBB group) or not
(non-NSBB group). On admission, all patients were treated
according to current recommended therapy, specifically the
combination of an intravenous vasoconstrictor (terlipressin or
somatostatin) and endoscopic therapy (EBL), performed <12
hours after admission, together with prophylactic antibiotics.
Patients were followed according to the standardized protocols
of our unit. Patients with controlled bleeding were started (day
5) on oral propranolol (20 mg twice a day) or nadolol (20 mg
once a day), which were stepwise increased if tolerated until
heart rate had fallen to ~55/min or systolic blood pressure was
below 95 mm Hg. ISMN was initiated in some patients by
administering 10 mg at nighttime and increased stepwise up to
a maximum of 20 mg twice a day or the maximum tolerated
dose. Patients not tolerating a dose increment were kept at the
previous dose. EBL sessions were scheduled every 2 weeks' until
variceal eradication (disappearance of varices or being too small
to be sucked into the banding device). EBL sessions were per-
formed by using multiband devices; application of the bands
was started at the gastroesophageal junction and progressed
upward in a helical way for approximately 5-8 cm. Patients
received proton pump inhibitors until reaching variceal eradi-
cation. After eradication, first surveillance endoscopy was per-
formed at 1-3 months and then every 6-12 months. If varices
reappeared, further EBL sessions were initiated.

All patients were followed in the outpatient clinicat 1, 3,and
6 months and every 6 months thereafter. Medical history, phys-
ical examination, biochemistry, hematologic tests, abdominal

VARICEAL REBLEEDING AND PROPHYLACTIC B-BLOCKERS 671

ultrasound, and continued alcohol abuse were recorded every 6
months. Compliance was assessed on the basis of attendance at
scheduled visits, anamnesis, and heart rate. It was considered
good when these parameters were met in =80% of visits, fair
when met in 50%-80% of visits, and poor when met in =50% of
visits. Follow-up data were collected for up to 2 years, death, or
liver transplantation.

The main clinical end point was rebleeding from any
source. The secondary end point of the study was orthotopic
liver transplantation (OLT)-free survival. For survival analysis,
patients with an incomplete follow-up were traced by contact-
ing them or their relatives or, when this was not successful, by
means of a request to local civil registry to assess the exact date
and cause of death.

This study was approved by the local ethics committee of
Hospital Clinic-Barcelona.

Statistical Analysis

Statistical analysis was performed with PASW 18 statis-
tical software package (SPSS, Chicago, IL) and R (http://www.
r-project.org). Comparisons between patients with and without
previous therapy with NSBB were performed with unpaired
Student ¢ test, Mann-Whitney test, or Fisher exact test as
appropriate. The risk of developing recurrent bleeding was
described with the cumulative incidence function, taking into
account death or liver transplantation as competing risks. This
provides a more accurate estimation of rebleeding rates than
censoring patients at the time of death or liver transplantation
in 2 Kaplan-Meier analysis.”” Comparisons between patients
with and without previous NSBBs were performed with the
Gray test.'® Factors associated with rebleeding were analyzed
with the modification of the Cox proportional hazards model
proposed by Fine and Gray," again accounting for death and
OLT as competing risks. Multivariable analysis was performed
with backward stepwise regression, maintaining in the model
variables explaining a statistically significant proportion of the
variance (P < .1). All competing risks analysis was performed
with the R package emprsk. OLT-free survival was assessed by
Kaplan-Meier method, and the comparison between patients
with and without primary prophylaxis was performed by the
log-rank test. Predictors associated with OLT-free survival were
analyzed by bivariable and multivariable Cox model. To reduce
possible colinearities, redundant variables were not introduced
in the final analysis. For the purpose of the analysis, patients
with both viral infection and a history of alcohol consumption
were considered to have cirrhosis of viral etiology.?’ The Wald
test was used to further assess the homogeneity of the results
across relevant strata (alcoholic vs nonalcoholic patients, active
alcoholism vs nonactive alcoholism, ISMN treatment vs not
ISMN treatment). Significance was established at P < .05.

Of 184 patients admitted for a first acute variceal bleed-
ing between June 2007 and February 2011, 89 patients were
eligible for the study. Disposition of the patients is shown as a
flow chart in Figure 1. Thirty-four patients had the first bleed
while on primary prophylaxis with NSBB (NSBB group), and 55
patients were not receiving primary prophylaxis with NSBB
(non-NSBB group). Two patients who had stopped NSBB long
before the acute bleeding episode were considered to belong to
the non-NSBB group.
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184 Patients with first esophageal
variceal bleeding

CLINICAL GASTROENTEROLOGY AND HEPATOLOGY Vol. 10, No. 6

v

113 Patients initiated
secondary prophylaxis

!

!

Y

24 EXCludeq — |[r—

29 Death (5 pp on NSBB)
16 Rescue TIPS (8 pp on NSBB)
26 Did not initiate EBL+drugs

12 Advanced hepatocellular carcinoma
1 Extrahepatic malignancy

4 HIV infection

4 Lost to follow-up

3 Previous liver transplantation

89 Study cohort
]
34 Patients 55 Patients
i Figure 1. Enroliment of pa-
NSBB group non-NSBB group tianks included in the :
The characteristics of both groups are shown in Table 1. for a median of 13 months (interquartile range, 8-23) before

Both groups were comparable except for a higher proportionof ~ the index bleeding. Compliance was considered good in all
alcoholic cirrhosis and a younger age in the non-NSBB group. patients, with a mean dose of 69 mg (=51 mg). All patients had
Patients in the NSBB group were all treated with propranolol a previous endoscopy, showing large varices in 33 patients

Table 1. Baseline Clinical Characteristics of Patients

NSBB group (n = 34) Non-NSBB group (n = 55) P value

Gender (M/F) 24/10 36/19 .65
Age () 61(+11) 56 (+12) .03
Child—Pugh (% A/B/C) 26/62/12 26/60/14 .93
Child-Pugh score 7.5(x2) 75(x2) .82
MELD score 13(%5) 13(x4) .87
Etiology (alcohol/hepatitis C virus/both/others) (%) 23/47/12/18 46/27/13/14 .16
Alcoholic etiology (% of yes) 23 46 <.01
Active alcoholism (%) 12 42 <.01
Heart rate (bpm) 79(+19) 100 (+18) <.01
Mean arterial pressure (mm Hg) 82(%17) 82(+19) .96
Prothrombin activity (%) 62(+14) 58(+12) .18
Serum albumin (mg/dL) 2.8(%0.5) 29(+0.5) 37
Total bilirubin (mg/dL) 2.66 (5.0 2.05(+1.5) 49
Serum creatinine (mg/dL) 0.85(%0.27) 0.88 (+0.28) 58
Serum sodium (mEq/L) 136 (=4.6) 137 (+4.7) A1
Platelet count (x 10°/1) 95 (+56) 107 (+41) .24
HCC (%) 12 4 .20
Diabetes mellitus (%) 29 27 1.00
Ascites (%) 56 48 51
Encephalopathy (%) 18 19 .08
B-blocker dose during primary prophylaxis (mg) 69 (+51) NA
Endoscopic findings before starting secondary prophylaxis (%)

Red signs 73 70 .81

Gastric varices 9 4 .37

Portal hypertensive gastropathy 53 33 12

Large varices 100 91 A5
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Table 2. Outcomes According to Previous Prophylaxis With

NSBBs
Non-NSBB
NSBB group group
(n = 34) (n = 55)
Rebleeding from any source, n (%) 14(41) 12(23)
Variceal rebleeding 12 9
Peptic ulcer 1 3
Portal hypertensive gastropathy 1 0
Mortality, n (%) 7(21) 4(T)
Liver failure 2 1
Sepsis 1 1
HCC 2 0
Bleeding related 2 1
Unknown 0 1
Rescue treatment — TIPS, n (%) 5(15) 2(4)
OLT, n (%) 3(9) 2(4)
HCC de novo, n (%) 2(6) 2(4)

and red spots in 23 patients. In the non-NSBB group, only 17
patients had an upper endoscopy a median of 20 months
(interquartile range, 6-32) before the index bleeding. Seven
patients had large varices (all alcoholic patients refusing
NSBBs).

Both nadolol and propranolol were used in secondary pro-
phylaxis. The mean dose of nadolol was 93 mg (+48) in the
previous NSBB group and 87 mg (+45) in the non-NSBB group
(P = .80). The mean doses of propranolol were 89 mg (*54)
and 71 mg (*+29), respectively (P = .09). ISMN was used in 21
patients (11 in the NSBB group and 10 in the non-NSBB
group). The mean dose of ISMN was 40 mg (*14) and 37 mg
(*19), respectively (P = .11). Compliance with drug therapy
was good, fair, and poor in 80%, 8%, and 12% of the patients,
respectively, in the NSBB group vs 78%, 7%, and 15%, respec-
tively, in the non-NSBB group (P = .968).

The median follow-up was 17 months in the NSBB group
and 24 months in the non-NSBB group. Variceal obliteration
was achieved in 67% and 80% (P = .27) afteramean of 2.0 * 1.2
and 1.3 * 1.1 EBL sessions, respectively. All patients attended
the scheduled EBL sessions. Thirteen alcoholic patients were
abstinent on follow-up (3 of NSBB group and 10 of non-NSBB

group).

Influence of Previous Primary Prophylaxis
With Nonselective -Blockers on tb}: Risk of
Rebleeding

During follow-up 26 patients experienced recurrent
bleeding from any source (Table 2). In 21 patients recurrent
bleeding was due to esophageal varices. The cumulative inci-
dence of rebleeding from any source at 2 years of follow-up was
48% in the NSBB group vs 24% in the non-NSBB group (P =
.01) (Figure 24). Likewise, when considering only variceal re-
bleeding, it was significantly higher in the NSBB group (39% vs
17%; P < .01; Figure 2B).

At bivariable analysis, previous therapy with NSBB, bilirubin,
and serum sodium were significantly associated with rebleed-
ing. At multivariable analysis previous therapy with NSBB,
together with serum bilirubin, was independently associated
with the risk of rebleeding (adjusted hazard ratio [HR], 2.37;
95% confidence interval [CI], 1.10-5.11; P = .03) (Table 3). The
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Figure 2. (A) Cumulative incidence of rebleading at 2 years. (8) Cumu-
lative incidence of variceal rebleeding at 2 years. (C) Actuarial probability
of OLT-fres survival at 2 years.

introduction of alcoholic etiology or active alcohol intake in the
final model did not alter the HRs or their CIs of previous NSBB.
Furthermore, a stratified analysis showed that the effects of
previous NSBB on the risk of bleeding were homogeneous in
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Table 3. Factors Associated With Risk of Recurrent Bleeding

CLINICAL GASTROENTEROLOGY AND HEPATOLOGY Vol. 10, No. 6

Bivariable analysis Multivariable analysis
Variables HR 95% Cl Pvalue HR 95% CI P value

Age (per year increase) 0.99 0.96-1.01 .29
Gender (male vs female) 0.70 0.30-1.62 41
Child-Pugh class

BvsA 0.71 0.30-1.66 43

CvsA 0.93 0.29-3.04 .01
Child—Pugh score (per 1 point increase) 0.99 0.78-1.25 .94
MELD score (per 1 point increase) 1.02 0.90-1.14 .75
Active alcoholism?® 1.07 0.49-2.3 .87
Alcoholic etiology (yes vs no)® 0.86 0.39-1.89 71
Primary prophylaxis (yes vs no)® 247 1.16-5.25 .02 237 1.10-5.11 .03
Prothrombin activity (per 1% increase) 0.99 0.95-1.03 .65
Serum albumin (per g/L increase) 0.76 0.30-1.01 .56
Total bilirubin (per mg/dL increase)® 1.15 1.08-1.22 <.01 113 1.06-1.21 <.01
Serum creatinine (per mg/dL increase) 0.301 0.06-1.53 .15
Serum sodium (per mEq/L i ) 091 0.84-0.98 .02
Platelet count (x10°/L) 1.00 0.99-1.01 04
HCC (yes vs no) 2.29 0.59-8.88 .23
Ascites (yes vs no) 1.03 0.48-2.20 .94
Encephalopathy (yes vs no) 1.44 0.56-3.67 45
*Variables introduced in multivariabl lysi:

alcoholic vs nonalcoholic patients (Wald test for homogeneity,
P = .17), in patients with or without active alcohol intake (Wald
test, P = .54), and in patients treated or not treated with ISMN
(Wald test, P = .52).

{\t;ﬂmce of Previous Treatment With
onselective B-Blockers on Orthotopic Liver
Transplantation—Free Survival

Eleven patients died and 5 had liver transplantation
during follow-up (Table 2). Five of these patients (4 from the
NSBB group) had recurrent bleeding before death or OLT. The
actuarial probability of OLT-free survival was 66% in the NSBB
group and 88% in the non-NSBB group (P = .02; Figure 2C). Of
note, OLT-free survival was identical in the groups during the
first 4 months of follow-up. At bivariable analysis previous
therapy with NSBB, active alcoholism, and a cluster of variables
reflecting liver function (Child-Pugh class, Model for End-Stage
Liver Disease [MELD] score, serum albumin, total bilirubin,
presence of ascites, and encephalopathy) were associated with
OLT-free survival. Previous treatment with NSBB (adjusted HR,
4.24; 95% CI, 1.31-13.71; P < .01) and Child-Pugh class were
independent predictors at multivariable analysis (Table 4). The
introduction of alcoholic etiology or active alcohol intake in the
final model did not relevantly modify the HRs or their CIs of
previous NSBB.

Discussion

The results from the present observational study show
that patients who bleed from esophageal varices despite being
on primary prophylaxis with NSBB (clinical nonresponders to
NSBB) have a high probability of recurrent bleeding when
treated with the current recommended therapy, ie, the combi-
nation of EBL and NSBB (with or without ISMN). The risk of
recurrent bleeding for this group was 48%, twice as high as the
risk of contemporary patients who experienced the first bleed-

ing without being on primary prophylaxis (an unselected sam-
ple of patients including both potential responders and nonre-
sponders). Furthermore, this association was independent from
the most commonly described predictors of rebleeding at mul-
tivariable analysis. The present results are in keeping with those
hinted by a subgroup analysis of a recent randomized con-
trolled trial (RCT) comparing the efficacy of adding EBL to
drug therapy (nadolol + ISMN)." In this trial in patients from
the subgroup of hemodynamic nonresponders (those not
achieving a fall in HVPG =20% or to values =12 mm Hg with
drug therapy), the addition of EBL did not reduce the rebleed-
ing rate as compared with drug therapy alone. This is also
consistent with a previous study by Bureau et al'® in a mixed
sample of patients in primary and secondary prophylaxis with
drug therapy, which showed that HVPG nonresponders to
NSBB * ISMN shifted to EBL had a dismally high rate of
variceal bleeding. Taken together, these data suggest that clin-
ical or hemodynamic nonresponders to drug therapy have an
idiosyncrasy that makes them also poor responders to endo-
scopic therapy and therefore are at a higher risk of rebleeding
and death during follow-up despite receiving present recom-
mended therapy. Because there were no baseline clinical or
hemodynamic characteristics that could differentiate this pop-
ulation, it can be speculated that their increased bleeding risk
might be related to other factors perhaps related with peculiar-
ities of the esophageal circulation, which has never been inves-
tigated.

On the other hand, it has been demonstrated that the effi-
cacy of endoscopic treatment to prevent rebleeding is maximal
if associated with a reduction in portal pressure, either sponta-
neous or achieved by the administration of NSBB.2!2 Along
these lines, a nonrandomized study by Gonzilez et al?* showed
good results of adding EBL in “partial responders” (those de-
creasing HVPG by more than 10% but less than 20%). However,
this would not apply to our target patients, who are the worst
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Table 4. Factors Associated With Risk of Death or Liver Transplantation

Bivariable analysis Multivariable analysis
Variables HR 95% Cl P value HR 95% CI P value
Age (per year increase)® 1.04 0.99-1.08 .07
Gender (male vs female) 0.88 0.30-2.53 .81
Child—Pugh class® .05 <.01
BvsA 204 0.44-9.43 242 0.52-11.23
CvsA 6.59 1.27-34.01 16.26 2.70-97.70
Child-Pugh score (per 1 point increase) 1.49 1.15-1.95 <.01
MELD score (per 1 point increase) 1.15 1.04-1.27 .01
Active alcoholism?® 0.27 0.06-1.18 .04
Alcoholic etiology (yes vs no) 0.38 0.11-1.32 .09
Primary prophylaxis (yes vs no)* 3.10 1.12-8.57 .02 424 1.31-13.71 <.01
Prothrombin activity (per 1% increase) 097 0.94-1.01 .22
Serum albumin (per 1 g/L increase) 0.15 0.04-0.53 <.01
Total bilirubin (per 1 mg/dL increase) 117 1.06-1.28 .01
Serum creatinine (per 1 mg/dL increase) 1.34 0.21-8.50 .76
Serum sodium (per mEq/L increase) 0.93 0.84-1.03 A7
Platelet count (x10°%/1) 0.99 0.98-1.002 .08
HCC (yes vs no) 2.02 0.46-8.90 .39
Ascites (yes vs no) 3.55 1.14-11.06 .02
Encephalopathy (yes vs no) 3.23 1.48-7.04 .01
introduced in multivariabl

of the nonresponders (nonresponders who have already bled on
NSBB). Of note, in the study by Gonzilez et al, excellent results
were obtained by treating nonresponders with transjugular in-
trahepatic portosystemic shunt (TIPS). Altogether, ours and the
above-mentioned studies suggest that nonresponders to drug
therapy (especially clinical nonresponders who have bled while
already on NSBB) are not likely to benefit much from adding
endoscopic therapy with EBL and would probably be best
treated with new and more effective drugs to achieve target
reductions in portal pressure. A possibility is the use of carve-
dilol, an NSBB with intrinsic vasodilator activity that causes
greater HVPG reduction than propranolol or nadolol.?** How-
ever, the addition of ISMN to the NSBB treatment, which
theoretically should cause a modest incremental decrease in
portal pressure, was of no clinical benefit. This might suggest
that 2 modest decrease in HVPG in this group of patients might
not be sufficient to decrease the risk of recurrent variceal hem-
orrhage and that TIPS might be a better option, especially for
those patients at specially high risk such as those with more
advanced liver failure. However, these new options should be
specifically evaluated in appropriately designed RCTs.

The group of patients who bled while on primary prophy-
laxis with NSBB also had higher mortality during secondary
prophylaxis. Again, this association was independent at multi-
variable analysis. As in previous studies, other predictors were
variables related with liver function. It must be noted that the
number of events and the overall mortality were relatively low
probably because this was a selected sample, most patients had
only moderate deterioration of liver function (13% Child-Pugh
C), all were included after surviving their first variceal bleed, and
all could initiate secondary prophylaxis between days S and 10.

A threat to the validity of any observational study is the
potential presence of factors (known and unknown) that con-
found the relationship between the variables under analysis and
the end points. Our statistical analysis plan was designed to

minimize the influence of such confounding variables. We first
compared the baseline characteristics of patients with and with-
out previous NSBB therapy. As expected, alcoholic patients
were overrepresented in the non-NSBB group, because these
patients are more likely to be excluded from the health care
circuits ending up in primary prophylaxis of variceal bleeding
than patients with cirrhosis caused by chronic hepatitis. This
difference might be relevant, because alcoholics tend to abstain
after the occurrence of cirrhosis-related complications, and al-
cohol withdrawal is associated with a decrease in HVPG? and
decreased risk of rebleeding and death.?” To exclude that alco-
hol could be confounding the relation between previous NSBB
therapy and the risk of bleeding and death, we forced alcohol-
related variables in the final multivariable models. No relevant
changes could be observed in the HRs (or Cls) of previous
prophylactic treatment with NSBB, indicating that confusion
was unlikely. Furthermore, the association between previous
NSBB and rebleeding was statistically homogeneous in alco-
holic and nonalcoholic patients and in those with or without
active alcoholism. Altogether, these results suggest a truly in-
dependent association between failure of primary prophylaxis
and the risk of rebleeding. We followed the same strategy to
discard potential confusion because of cotreatment with ISMN.
In addition, we introduced in the present study the tools of
competing risks analysis to estimate the true risk of rebleeding
and analyze the factors associated with rebleeding. We believe
that these methods should be used more often because the
occurrence of death or transplantation, common events in
patients with cirrhosis, makes impossible the occurrence of
bleeding, and this might lead to uninterpretable results.

In summary, patients who survive an acute variceal bleeding
episode while on primary prophylaxis with NSBB constitute a
distinct group with increased risk of rebleeding and death
despite being treated with current recommended therapy add-
ing EBL to NSBB. This suggests that these patients might
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require an alternative, more effective treatment. The optimal
management of these patients should be evaluated in future
RCTs.
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Abstract:

Non-selective beta-blockers (NSBB) are widely used since they have been proved effective in
the prophylaxis of acute variceal bleeding (AVB). However, still a significant proportion of
patients experience AVB whilst on treatment with NSBB and their impact on prognosis of AVB
is unknown. The present study aimed at assessing the effect of being on prophylactic therapy
with NSBB on 5-day failure and 6-week mortality of cirrhotic patients admitted with AVB. 142
patients were included: 49 patients were receiving prophylactic therapy with NSBB (NSBB
group) and 93 patients were not (control group). There were some differences in the baseline
characteristics between the groups: higher proportion of alcoholic etiology and active
alcoholism (37% vs. 10%), higher platelets count and lower hematocrit at admission in the
control group. However, the severity of AVB and initial treatment were similar. 5-day failure
occurred in 20% of patients (14% in NSBB vs. 24% in controls; p = 0.27). The adjusted OR for
5-day failure under NSBB was 2.46; 95% CI: 0.53-11.37; p=0.25. Nineteen patients (13%) died
and 2 had liver transplantation within 6-weeks. The probability of survival at 6 weeks was 96%
in the NSBB group and 82% in the control group (p=0.02). After adjusting by propensity score
and model for end-stage liver disease (MELD) score, the NSBB adjusted OR for 6-week
mortality was 0.38; 95% CI: 0.05— 2.63; p=0.32. The estimated association between NSBB with
both 5-day failure and 6-week mortality was homogenous across all MELD spectrums.
Conclusion: Our study indicates that being under prophylactic NSBB treatment is not a negative

prognostic indicator for the short-term survival of cirrhotic patients admitted with AVB.

Abstract word count: 268
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Acute variceal bleeding (AVB) is a severe complication of portal hypertension and a leading
cause of death in patients with cirrhosis. It has been estimated that varices are present in 30—
40% of compensated patients at the time of diagnosis, and in 60% of decompensated patients.
(1) The overall incidence of AVB 1s about 4% per year in general, increasing to 15% per year in
patients with medium-to—large varices. (2,3) Whilst there has been a very significant
improvement in the prognosis of patients with AVB over the last two decades, mainly due to the
implementation of new and more effective protocols, the mortality rate remains high at around

20%. (4-9)

Currently, non-selective beta-blockers (NSBB) are the only drugs that have been shown to
safely reduce the risk of AVB in primary and secondary prophylaxis. (10-12) At doses
achieving effective beta-blockade, NSBB reduce cardiac output, azygos venous blood flow (an
index of blood flow through gastro-oesophageal collaterals), total effective vascular compliance,
portal blood flow and hepatic venous pressure gradient. (13.14) Studies show that with hepatic
venous pressure gradient (HVPG) reduction to <12 mm Hg or an overall reduction of >20% of
baseline values significantly lowers the risk of bleeding; moreover a reduction of >20% is
associated with significantly diminished mortality. (15-17) However, such a satisfactory
hemodynamic response is only observed in about half of the patients under chronic treatment
with NSBB. (18) Therefore, there are a very significant number of patients who experience

variceal bleeding despite NSBB therapy.

Several studies have described prognostic indicators that identify patients with AVB likely to be
a high-risk for treatment failure who could benefit from a different, and more aggressive,
therapy. (19-22) However, the potential impact of being under treatment with NSBB on the
outcome of variceal bleeding has never been evaluated. In fact, the hemodynamic effects of

NSBB reducing heart rate and cardiac output might interfere with homeostatic mechanisms
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during hypovolemia. This might have negative consequences for patients with AVB due to
potential difficulties with resuscitation after blood loss and consequently a worse prognosis.
Thus, the aim of this observational study was to assess the effect of being on therapy with

NSBB on control of bleeding and short-term survival of cirrhotic patients admitted with AVB.

Patients and Methods
We reviewed the data from our prospective database of consecutive patients with portal
hypertension related-bleeding admitted at the Liver Unit of Hospital Clinic - Barcelona between

October 2007 and December 2012.

Inclusion criteria for the study were: diagnosis of cirrhosis (based on liver biopsy and/or
unequivocal clinical data and compatible findings on imaging techniques) and first admission
for AVB confirmed by emergency endoscopy according to Baveno V definitions during the
period of the study. (23) Patients with known hepatocellular carcinoma or advanced malignancy
at baseline, previous orthotopic liver transplantation, previous transjugular intrahepatic
portosystemic shunt (TIPS), human immunodeficiency virus infection, or without a minimum
follow-up of six weeks were excluded from the study. Data was collected on demographics,
baseline characteristics, bleeding episodes and initial treatment. According with Baveno
recommendations, the time frame defining mortality due to AVB was 6 weeks. (23)

Patients were classified according to whether they were receiving NSBB (NSBB group) or not

(control group).

At admission, patients were treated with vasoactive drugs (terlipressin or somatostatin),
endoscopic therapy- endoscopic band ligation/sclerotherapy (EBL/ESC), performed within 12-

hours of the bleeding episode and prophylactic antibiotics. Persistent bleeding despite combined
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pharmacological and endoscopic therapy and severe rebleeding were managed by a Sengstaken-
Blakemore balloon as a temporary ‘bridge’, or transjugular intrahepatic portosystemic shunt
(TIPS) as a definitive treatment. NSBB were discontinued from admission in patients who were

under NSBB prophylaxis.

According to the Baveno V consensus workshop (23), the timeframe for the acute bleeding
episode was 120 hours (5 days), failure to control bleeding was defined as death or need to
change therapy defined by one of the following criteria: fresh hematemesis or nasogastric
aspiration of > 100 ml of fresh blood > 2 hours after the start of a specific drug treatment or
therapeutic endoscopy; development of hypovolemic shock or 3 g drop in hemoglobin (9% drop
of hematocrit) within any 24 hours period if no transfusion is administered. Early rebleeding
was defined as any further significant bleeding within the first 5 days of admission.

The two endpoints analysed were: 5-day failure (a composite of failure to control bleeding or
early rebleeding within 5-days, whichever occurs first) and 6-week mortality (bleeding related

mortality).

Statistical Analysis

Statistical analysis was performed with SPSS 20.0 package (SPSS, Chicago, IL). Data are
reported as frequencies or means with standard deviations. Comparisons between patients were
performed with unpaired Student’s t-test, Mann-Whitney test or Fisher’s exact test as
appropriate. The relationship between the different variables and the risk of developing the
endpoints was analyzed by logistic regression. The contribution of each variable to the risk of
developing the endpoint 1s reported as the odds ratio (OR) with 95% confidence interval.

In order to adjust the effect of NSBB, a propensity score was constructed for every subject of
the study using NSBB administration as the outcome variable and including all those factors

reported as potentially influencing the outcome and/or significantly associated with the outcome
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on univariate analysis (active alcoholism, active bleeding at endoscopy, Child-Pugh score,
admission hematocrit, infection, platelets, hypotension -systolic arterial blood pressure <100
mmHg on admission and 24-hours blood transfusion requirements; see below) as independent
variables of the model. The association between the treatment with NSBB and the evaluated
outcomes, adjusted by the propensity score and MELD score, was then assessed with logistic
regression models. In order to rule out the effect that active consumption of alcohol might have
1n our findings we also performed the analysis excluding patients with ongoing alcohol
consumption. (Supplementary Tables 1-4). To explore for heterogeneity in the effect of NSBB
across different degrees of liver dysfunction we tested the interaction between NSBB and
MELD score. Regression models were used to calculate adjusted probabilities of 5-day failure

and 6-week mortality within each MELD strata.

Ethical aspects
The study protocol was approved by the local hospital ethics committees for human

investigations (Comité Etico de Investigacién Clinica).

Results

463 episodes of portal hypertension-related bleeding in patients admitted during the period of
study were initially considered; 321 were excluded for several reasons (Figure 1); thus, 142
patients were included in the final analysis. 49 patients were receiving prophylactic therapy with
NSBB (NSBB group) and 93 patients were not receiving NSBB therapy (control group).

The mean dose of NSBB (propranolol) used before bleeding was 74 mg (=67mg), for a mean
treatment period of 26 months (range 1-120). One patient was using carvedilol (6.25 mg) and

two patients were being treated with nadolol (80 mg).
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Patients with both hepatitis virus C (HCV) or hepatitis virus B (HBV) infection and a history of
alcohol consumption were considered to have cirrhosis of alcoholic etiology since 60% of them
had current record of consumption of alcohol at the moment of admission. There was a higher
proportion of alcoholic etiology in the control group. Active alcoholism was also significantly
more frequent in controls (37%) than in the NSBB group (10%); p<0.01 (Table 1). Patients with
active consumption of alcohol had higher serum levels of AST (250 IU/L vs. 79 IU/L, p=0.02),
bilirubin (3.25 mg/dl vs. 2.00 mg/dl, p<0.01), higher AST/ALT ratio (2.4 vs. 1.6, p<0.01) and
lower prothrombin activity (48% vs. 55%, p<0.01) compared with patients without active

alcoholism.

At admission, when baseline characteristics were recorded, patients i the NSBB group, as
expected, had lower heart rates than controls (8017 vs 100=19). Moreover, they had a lower
platelet count (Table 1). The severity of AVB and initial treatment were similar in both groups
as suggested by similar mean arterial pressure, presence of hypovolemic shock, need of plasma
expanders and need of rescue therapy (Tables 1 and 2). Although the control group had a lower
hematocrit on admission and higher blood transfusion requirement within 24 hours there was no
difference in total blood transfusion (Table 2). In addition, there was no difference regarding
development of renal failure and infections between the groups. Eight patients received an early
(pre-emptive) TIPS, 4 had been receiving NSBB before admission and 4 not. None of these

patients died before 6 weeks.

5-Day Failure

Overall, 5-day failure occurred in 29 of 142 (20%) patients, without significant differences
between the groups (14% in NSBB vs. 24% 1in controls; p = 0.27) (Table 2). 7 patients died
within 5 days; all of them had uncontrolled bleeding before dying. Being on NSBB therapy was

not a significant prognostic factor with regards to 5-day failure in univariate analysis (OR: 0.54;
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95% CI: 0.21-1.36; p= 0.19) (Table 3). In the logistic regression model, for controlling for the
probability of being under NSBB treatment (propensity score) and MELD score, the adjusted
OR for 5-day failure under NSBB was 2.46; 95% CI: 0.53-11.37; p=0.25, showing a non
significant effect (Table 3). The corresponding probabilities of 5 day-failure for both groups at
different levels of MELD score are shown on Supplementary Figure 1A. As shown, for all
MELD levels between both groups, there was a lack of a significant effect of NSBB on the
outcome. However, MELD score was found to have a significant effect on 5-day failure (OR:
1.13; 95% CI: 1.01-1.26; p=0.03) (Table 3). There was no significant difference between the
groups with regard to rebleeding at 6 weeks (12% in the NSBB group vs. 15% 1n the control

group, p=0.80).

6-Week Mortality

19 (13%) patients died and 2 had liver transplantation during the 6-week follow-up period. The
main cause of death was rebleeding, which occurred in 12 patients; in addition: 3 patients died
due to septic shock; 2 due to hepatorenal syndrome; 1 due to liver failure; and 1 due to
respiratory failure. The actuarial probability of survival at 6-weeks was 96% in the NSBB
group and 82% in the control group (p=0.02). In the univariate analysis, a number of variables
were found to have an association with 6-week mortality, these included: NSBB therapy. Child-
Pugh score, MELD score, active alcoholism, variables reflecting severity of bleeding
(hematocrit, active bleeding at endoscopy, hypotension, 24-hours blood transfusion
requirements) and infection (Table 4).

In the logistic regression analysis after adjusting by propensity score and MELD score, the
NSBB adjusted OR for 6-week mortality was 0.38; 95% CI: 0.05-2.63; p=0.32, showing a non-
significant protective effect of NSBB (Table 4). The adjusted estimated association between
NSBB and 6-week mortality was homogenous across all MELD spectrums: the mortality was
lower at low MELD scores (i.e. < 13 points), and higher at moderate/advanced liver failure

(MELD >19). (Supplementary Figure 1B) We also performed the analysis including in the final

Hepatology
This article 1s protected by copyright. All rights reserved.

Page 8 of 25

43



Page 9 of 25

Hepatology

model an interaction term between NSBB and MELD score and the effect was not statistically
significant (OR: 0.88 (0.67-1.16) p=0.38). As expected, MELD score was found to have a
significant effect on death OR: 1.29; 95% CI: 1.12-1.49; p < 0.01 (Table 3).

Secondary prophylaxis was initiated after 5 days in 126 patients, without significant difference
between the groups (Table 2). 14 of 19 patients who died within 6 weeks had not started
combined therapy, mainly because of hemodynamic instability and contra-indications, and 3

had received TIPS (2 rescue TIPS and 1 elective TIPS).

Discussion

In this study we have shown that being on therapy with NSBB, which are broadly used in the
primary and secondary prophylaxis of variceal bleeding, does not represent a negative predictor
of the short-term survival of patients with AVB. The study is of clinical relevance taking into
account that approximately 40% of currhotic patients nowadays have their first episode of AVB
under NSBB therapy (24). and also because it has been previously suggested that NSBB might
have an adverse influence on the outcome of patients with AVB. (25) This negative impact
would be due to the fact that NSBB, by interfering with the tachycardia response to
hypovolemia, a homeostatic mechanism to maintain the cardiac output and tissue perfusion,
might result in a more profound hypotension, decreased organ perfusion, altogether interfering
with effective resuscitation. However this was not confirmed by our results. Patients taking
NSBB had a lower heart rate on admission compared with controls, indicating that they were
indeed effectively beta-blocked, but their prognosis was in no way worse that of those who were
not under NSBB. The severity of the bleeding episode also appeared to be similar in patients i
the NSBB group as in those of the control group, as shown by similar arterial pressure,
requirement for plasma expanders, endoscopic findings. bleeding characteristics and needs for
rescue therapy. In fact, it might be that being on NSBBs may have slowed down the severity of
bleeding during the first hours of admission, as suggested by a higher hematocrit at admission,

and a lower requirement of blood transfusion within the first 24 hours. Anyhow, 1t appears that
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this was of little relevance since the total blood transfusion during hospital admission was the

same in both groups.

The potential influence of NSBB on prognosis of AVB was evaluated by two end-points: 5-day
failure and 6-week mortality. Overall, in our patients, the 5-day failure rate was 20%, similar in
both groups. Equally, there were no differences in the two components of 5-day failure, failure
to control bleeding or early rebleeding. On statistical evaluation, when we adjusted the effect of
NSBB on 5-day failure by propensity score and MELD score, we could demonstrate that NSBB
had no significant effect on the outcome, while MELD score was significantly associated with

S-day failure.

In our cohort, although etiology of cirrhosis (alcoholic vs. viral etiology) was not associated
with 5-day failure, active consumption of alcohol was found to be a negative predictor at
univariate analysis. It should be noted that the proportion of active consumption of alcohol was
much higher among patients Child C compared with Child B or Child A, which questions
whether the influence of alcohol consumption on prognosis was real or mediated by its
association with more severe liver failure and possibly to the presence of alcoholic hepatitis, as
suggested by the fact that they also had a compatible pattern of abnormal liver function tests. On
the other hand, it is likely that the higher prevalence of alcoholics and of active alcohol abuse in
the controls as compared to patients on NSBB might reflect that these patients frequently do not
seek medical attention until a major complication brings them to hospital. To further explore the
potential role of active alcohol consumption on the outcomes, we have repeated all analysis
excluding the 40 patients who were active alcoholics; however, the results did not change and
the MELD score remained as the only significant predictor of both 5-day failure and 6 week-

survival in the multivariate analysis (see Supplementary Tables 1-4).
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The 6-week mortality rate was 13%, which reflects the improved prognosis of acute variceal
bleeding already reported in recent series (4-9). Interestingly, patients receiving NSBB had an
even better prognosis, with higher 6-week survival probability; however statistical analysis
disclosed that this could not be explained by the use of NSBB after adjusting for propensity
score and MELD score. It is counterintuitive that previous therapy with NSBB should not have
a noticeable effect on 6-week mortality since all patients had been off NSBB during the AVB
episode (at least for the initial 5 days). It 1s worth noting that all but two of the 19 patients dying
before 6 weeks did not initiate full secondary prophylaxis, since most died soon and/or had
unresolved medical complications interfering with hemodynamic stability. MELD score, as
expected, was found to have a significant effect on death. MELD score was originally
developed to assess the short-term prognosis of patients with cirrhosis undergoing TIPS
procedure (26) to the point that it has replaced the Child-Pugh score for prioritization for liver
transplantation. (27) Furthermore, MELD score relatively accurately assess the severity of liver
disease and prognosis in patients with advanced liver disease in general. and in patients with
individual complications of liver disease. (28) Recently our group has shown that the MELD
score is an objective and accurate prognostic indicator of the probability of failure to control
bleeding and bleeding related mortality. MELD values of >19 predicted higher than 20%
mortality, whereas MELD scores < 11 predicted lower than 5% mortality. (22) Our findings

therefore are in total accordance with our previous publication. (22

Our study has some limitations inherent to its retrospective design such as potential bias in the
selection of sample. However, the included patients came from a prospective database of
consecutive patients with cirrhosis and upper digestive bleeding admitted to the Barcelona Liver
Unit, which minimizes the risk of selection bias. Moreover, as discussed above, the statistical
analysis was designed with care to account for potential confounding factors influencing the

outcome. Since patients with and without NSBB were not similar in their baseline
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characteristics, we used propensity scores to adjust the effect of being under treatment with
NSBB on the outcomes. Importantly, even after adjusting for all potential confounders using the
propensity score methodology and MELD score, the conclusion that being under NSBB did not

negatively influence the outcome of the acute variceal bleeding episode was not challenged.

It should be stressed that the results of this study are not at odds with our recent paper (24)
showing that patients who bleed under primary prophylaxis with NSBB are at higher risk of
rebleeding and death when receiving secondary prophylaxis with the combination of EBL and
NSBB._What the current study shows 1s that being treated with NSBB is not a negative
prognostic indicator for an increased risk of treatment failure or 6-week mortality should the
patient experience an acute variceal bleeding episode. However, patients experiencing such first
bleeding under NSBB have an increased risk of rebleeding and higher 1-year mortality despite
receiving secondary prophylaxis with standard of care. The practical lesson to be learned is that
one should not be overly concerned when a patient under NSBB 1s admitted due to acute
variceal bleeding, but greater emphasis should be placed on the treatment after discharge, due to
the worse long-term prognosis of these patients that should be subject to a especially tight
control to be able to use early rescue therapy if needed. It is also reasonable to suggest more
aggressive secondary prophylaxis in these patients, looking at the HVPG response and even
anticipating a decision for TIPS if the patient 1s not responding hemodynamically after adjusting

doses and optimizing therapy and the varices do not disappear rapidly by EBL.

In conclusion, ours results have demonstrated that therapy with NSBB is not a negative

prognostic indicator for the short-term survival of cirrhotic patients with acute variceal bleeding.
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Figure legends:

Figure 1: Flow chart showing the disposition of patients in the study.

Supplementary Figure 1A: Probability of 5-day failure according to NSBB and MELD score
adjusted by propensity score.

Supplementary Figure 1B: Probability of 6-week mortality according to NSBB and MELD

score adjusted by propensity score.
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Table 1. Baseline clinical characteristics of patients

NSBB group: Control group: P value
(n=49) (n=93)
Gender (M/F) 29/20 62/31 0.46
Age (years) 58 (£15) 58 (=14) 0.80
Child-Pugh (%) 0.58
A 6 6
B 53 44
c 41 50
Child-Pugh score 93 (2.1) 9.5(x2.2) 0.63
MELD score 14 (£5.5) 15.5(5.5) 0.18
Etiology (%) 0.05
Alcohol 35 43
HCV 37 24
Alcohol + HCV 6 16
HBV 8 2
others 14 15
Alcoholic etiology (%) 41 59 0.05
Active alcoholism (%) 10 37 <0.01
Heart rate (bpm) 80(x17) 100 (x19) <0.01
Mean arterial pressure (mm Hg) 78 (+18) 78(x16) 0.85
Prothrombin activity (%) 55 (x14) 52 (15) 0.32
Serum albumin (mg/dl) 2.6 (x0.5) 2.7 (+0.6) 0.76
Total bilirubin (mg/dl) 2.04 (£1.45) 251 (£2.78) 0.19
Alanine aminotransferase (IU/L) 57 (67) 65(114) 0.63
Aspartate aminotransferase (IU/L) 86 (115) 151 (492) 0.23
Hematocrit (%) 26 (=7) 23 (£5) 0.04
Platelet count (x 10°/L) 84 (+40) 106 (£70) 0.04
Serum creatinine (mg/dl) 1.01 (x0.77) 1.08 (=0.77) 0.60
Urinary volume-24h (ml) 1918 (+850) 2119 (+880) 0.38
Ascites (%) 47 50 0.72
Refractory ascites (%) 8 2 0.18
Encephalopathy (%) 245 37.6 0.13
Portal vein thrombosis (%) 8 3 0.23
Renal failure (%) 18 27 0.30
Infection during hospitalization (%) 31 36 0.58
Hepatology
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The results are expressed in means (SD) or percentages unless otherwise stated.

Table 2. Characteristics of variceal bleeding and outcomes

NSBB group: Control group: P value
(n=49) (n=93)
Size of varices (% large) 98 97 1.00
Active bleeding at endoscopy (%) 20 27 0.42
Hypotension (%) 35 37 1.00
Initial endoscopic treatment (%)
Endoscopic band ligation 76 68 0.44
Sclerotherapy 20 25 0.68
None 4 7 0.72
Pharmacological therapy (%)
Somatostatin 80 75 0.68
Terlipressin 20 25 0.68
Pharmacological + EBL (%) 92 88 0.58
Rescue treatment (%) 12 21 0.25
Sengstaken-Blakemore balloon (%) 10 16 0.45
Rescue TIPS (%) 7.5 0.72
Early TIPS (%) 82 43 045
Elective TIPS (%) 10.2 54 031
Blood transfusion within 24 hours (units of | 2.2 (£2.2) 34 (3.5) 0.04
packed red cells)
Total blood transfusion (units of packed 3.8(=6.8) 4(x3.7) 0.85
red cells)
Plasma expanders within 24 hours (ml) 2540 (= 875) 2690 (= 1204) 0.54
Mechanical ventilation (%) 26 36 0.26
Length of hospitalization 13.3 (x13) 14.7 (x15) 0.59
* Prophylactic treatment after bleeding (%) 0.08
Drug therapy only 0 5
EBL only 2 12
Combined prophylaxis (EBL + NSBB) 75 65
TIPS 23 18
5-day failure (%) 14 24 0.27
Rebleeding 8 12 0.58
Uncontrolled bleeding 6 12 0.38
Mortality 2 6 0.42
6-week mortality (%) 4 18 0.02
6-week rebleeding (%) 12 15 0.80

The results are expressed in means (SD) or percentages unless otherwise stated.

* 126 patients who started secondary prophylaxis

Hepatology

Thus article 1s protected by copyright. All rights reserved.

Page 18 of 25

53



Page 19 of 25

Hepatology

Table 3: Factors associated with risk of 5-day failure

Umnivariate analysis

Multivariate analysis

Variables OR 95% CI P OR | 95%IC P
value value
NSBB prophylaxis 0.54 ]0.21-1.36 0.19 246 | 0.53-11.37 | 0.25
Age 1.00 | 0.97-1.03 0.89
Child-Pugh score 142 |1.16-1.73 <0.01
MELD score 1.12 1.03-1.22 <0.01 1.13 | 1.01-1.26 0.03
Alcoholic etiology 2.07 |0.88-4.85 0.09
Active alcoholism 2.59 | 1.10-6.05 0.03
Hematocrit 091 |0.83-0.99 0.02
Platelet count 0.99 | 0.98-1.00 0.27
Hypotension 387 |1.65-9.08 <0.01
Active bleeding at endoscopy 8.16 | 3.28-20.27 <0.01
24-hours blood transfusion 141 | 1.16-1.70 <0.01
Infection at admission 097 |0.19-4.84 0.97
Table 4: Factors associated with risk of 6-week mortality
Univariate analysis Multivariate analysis
Variables OR 95% CI P OR | 95%IC P
value value
NSBB prophylaxis 0.19 0.04-0.86 0.03 0.38 [ 0.05-2.63 |0.32
Age 0.01 0.98-1.05 0.44
Child-Pugh score 1.57 1.22-2.02 <0.01
MELD score 1.26 1.12-1.40 <0.01 | 1.29 | 1.12-1.49 |<0.01
Alcoholic etiology 1.63 0.60-4.42 0.33
Active alcoholism 344 1.28-9.27 0.01
Hematocrit 0.86 0.77-0.95 <0.01
Platelet count 1.00 0.99-1.01 0.70
Hypotension 2.78 1.04-7.46 0.04
Active bleeding at endoscopy 332 1.23-9.03 0.02
24-hours blood transfusion 132 1.09-1.58 <0.01
Infection 3.07 1.14-8.26 0.02
Hepatology
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463 episodes of portal
hypertension-related bleeding
. _

l

49 patients 93 patients
NSBB group Control group
Figure 1

62 Non cirrhotic patients
142 Non variceal bleeding
16 HIV infection

45 Hepatocellular Carcinoma or other
malignance

12 Previous Orthotropic Liver Transplant
14 Previous TIPS

17 Re-hospitalization

13 Lost to follow-up

Flow chart showing the disposition of patients in the study.
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Supplementary Table 1. Baseline clinical characteristics of patients

NSBB group: Control group: P value
(n=44) (n=58)
Gender (M/F) 25/19 33/25 1.00
Age (years) 59 (z15) 62 (£16) 0.42
Child-Pugh (%) 1.00
A 7 8
B 57 52
C 36 40
Child-Pugh score 9.1 (£2.1) 9.0 (£2.2) 0.88
MELD score 13.5 (£5.1) 14.5(%5.3) 0.42
Etiology (%) 1.00
Alcohol 27 28
HCV 41 38
Alcohol + HCV 7 7
HBV 9 3
others 16 24
Alcoholic etiology (%) 34 345 1.00
Heart rate (bpm) 80(x17) 97 (£20) <0.01
Mean arterial pressure (mm Hg) 77 (£18) 78(%13) 0.65
Prothrombin activity (%) 56 (x13) 55 (x15) 0.85
Serum albumin (mg/dl) 2.7 (£0.4) 2.7 (£0.5) 0.85
Total bilirubin (mg/dl) 1.04 (=1.46) 2.03 (z2.91) 0.83
Alanine aminotransferase (IU/L) 58 (69) 47 (57) 0.41
Aspartate aminotransferase (IU/L) 77 (79) 82 (184) 0.84
Hematocrit (%) 25 7) 24 (£5) 0.25
Platelet count (x 10°7/L) 84 (x40) 118 (82) 0.01
Serum creatinine (mg/dl) 1.04 (=0.80) 1.11 (+0.89) 0.67
Urinary volume-24h (ml) 1018 (+849) 2032 (z779) 0.63
Ascites (%) 48 50 0.84
Refractory ascites (%) 9 2 0.16
Encephalopathy (%) 20.5 31 0.26
Portal vein thrombosis (%) 6.8 5 1.00
Renal failure (%) 18 19 1.00
Infection during hospitalization (%) 29.5 33 0.83

The results are expressed in means (SD) or percentages unless otherwise stated.
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Supplementary Table 2. Characteristics of variceal bleeding and outcomes
NSBB group: Control group: P value
(n=44) (n=58)

Size of varices (% large) 100 100 1.00
Active bleeding at endoscopy (%) 18 26 0.47
Hypotension (%) 37 36 1.00
Initial endoscopic treatment (%)
Endoscopic band ligation 80 73 0.49
Sclerotherapy 18 24 0.62
None 2 3 1.00
Pharmacological therapy (%)
Somatostatin 80 81 1.00
Terlipressin 20 19 1.00
Pharmacological + EBL (%) 93 93 1.00
Rescue treatment (%) 9 17 0.26
Sengstaken-Blakemore balloon (%) 7 14 0.34
Rescue TIPS (%) 4.5 7.0 0.69
Early TIPS (%) 7.0 35 0.65
Elective TIPS (%) 9.1 52 0.46
Blood transfusion within 24 hours (units of | 2.0 (£2.0) 2.9 (£2.6) 0.05
packed red cells)
Total blood transfusion (units of packed 3.8(£6.9) 3.9(x4.0) 0.94
red cells)
Plasma expanders within 24 hours (ml) 2537 (= 876) 2551 (£ 1190) 0.96
Mechanical ventilation (%) 25 29 0.66
Length of hospitalization 14 (£14) 13 (x10) 0.71
* Prophylactic treatment after bleeding (%) 0.06
Drug therapy only 0 4
EBL only 2 17
Combined prophylaxis (EBL + NSBB) 77 61
TIPS 21 18
5-day failure (%) 11 19 0.41

Rebleeding 7 8 1.00

Uncontrolled bleeding 45 12 0.29

Mortality 0 5 0.26
6-week mortality (%) 2 14 0.07
6-week rebleeding (%) 11 12 1.00

The results are expressed in means (SD) or percentages unless otherwise stated.

* 95 patients who started secondary prophylaxis
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Supplementary Table 3: Factors associated with risk of 5-day failure

Univariate analysis

Multivariate analysis

Variables OR 95% CI P OR | 95%IC P
value value

NSBB prophylaxis 0.55 [0.17-1.71 0.30 1.97 | 0.32-12.19 | 0.46

Age 1.02 | 0.98-1.05 0.38

Child-Pugh score 134 | 1.04-1.73 0.02

MELD score 1.08 | 0.97-1.21 0.14 1.16 | 1.01-1.34 0.04

Alcoholic etiology 1.18 | 0.39-3.56 0.77

Hematocrit 0.86 | 0.75-0.97 0.02

Platelet count 0.99 | 0.98-1.00 0.56

Hypotension 3.58 1.18-10.87 0.02

Active bleeding at endoscopy 9.36 | 2.90-30.20 <0.01

24-hours blood transfusion 2.09 | 1.38-3.19 <0.01

Infection at admission 0.75 | 0.08-6.57 0.80

Supplementary Table 4: Factors associated with risk of 6-week mortality

Univariate analysis

Multivariate analysis

Variables OR 95% CI P OR | 95%IC P
value value
NSBB prophylaxis 1.45 0.02-1.21 0.74 ]022 |0.02-2.27 | 0.20
Age 1.05 0.99-1.11 0.07
Child-Pugh score 1.47 1.07-2.03 0.02
MELD score 1.19 1.05-1.36 <0.01 | 1.22 | 1.05-1.43 | <0.01
Alcoholic etiology 0.52 0.10-2.64 0.43
Hematocrit 0.85 0.74-0.99 0.04
Platelet count 1.00 0.99-1.01 0.33
Hypotension 2.34 0.59-9.34 0.23
Active bleeding at endoscopy 1.82 0.42-7.95 0.42
24-hours blood transfusion 1.22 0.93-1.59 0.15
Infection 1.10 0.26-4.72 0.89
Hepatology
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Discusion

A pesar de los tratamientos disponibles actualmente, la hemorragia por varices
esofagicas sigue siendo una complicacion de la cirrosis con alto indice de mortalidad,
alrededor del 15-20%, oscilando del 0% en los pacientes Child-Pugh clase A al 30%
en los pacientes Child-Pugh clase C. Ademas, la incidencia de recidiva es muy
elevada, siendo del 30-40% en las primeras 6 semanas post-hemorragia. La recidiva
precoz que ocurre durante los primeros 5 dias concentra el 40% de estas recidivas,
con una prevalencia aproximada del 15%. (18) Para el correcto manejo de estos

pacientes es importante identificar factores predictivos de recidiva y muerte.

En el primer estudio de esta tesis hemos demostrado que los pacientes que
experimentan hemorragia por varices esofagicas durante el uso de BBNS (y que por
tanto se comportan como clinicamente no respondedores) tienen una alta probabilidad
de recidiva cuando son tratados con la terapia combinada recomendada actualmente.
El riesgo para este sub-grupo de pacientes fue el doble (48% vs 24%) comparado con
los pacientes que sangraron sin estar bajo tratamiento con BBNS (un grupo no
seleccionado que incluye tanto potenciales respondedores como no respondedores).
Ademas, estos pacientes también tuvieron una mayor tasa de mortalidad durante la
terapia combinada (21% vs 7%). Esta asociacion fue independiente de otros factores
predictivos de recidiva o mortalidad en el analisis multivariado. Los resultados de
nuestro estudio coinciden con el analisis de un sub-grupo de pacientes incluido en el
ensayo clinico randomizado (70) donde se valoré la eficacia de afadir LEB al
tratamiento con BBNS + MNIS. En pacientes no respondedores hemodinamicos afadir
LEB no redujo la recidiva de hemorragia, comparada con la terapia farmacoldgica.
Otro estudio también demostré que pacientes no respondedores hemodinamicos
tratados con LEB presentan mayor tasa de hemorragia. (80) Por otro lado, Gonzalez et
al.(72) demostraron que anadir LEB al tratamiento farmacolégico (BBNS + MNIS) en

pacientes no respondedores hemodinamicos se asocia con una tasa de recidiva de
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hemorragia similar a los pacientes respondedores tratados con terapia farmacoldgica
(BBNS + MNIS). Sin embargo, tenemos que destacar que los pacientes incluidos en
nuestro estudio representan un sub-grupo de pacientes verdaderos no respondedores
a los BBNS, ya que han sangrado bajo tratamiento preventivo, con lo cual
demostramos que su respuesta al ulterior tratamiento de prevencion de la recidiva es
aun peor. Por tanto, estos pacientes estarian fuera del porcentaje de pacientes que a
pesar de ser no-respondedores hemodindmicas, no experimentan hemorragia vy
pueden beneficiarse de otros efectos de los BBNS. En realidad, si comparamos
nuestros resultados con los que se han publicado en la literatura relacionada con la
profilaxis secundaria, nuestros pacientes tuvieron una respuesta similar a la de
pacientes tratados en la era del tratamiento con monoterapia (farmacolégica o LEB).
(Tabla 2A- 2C)

Ademas, la probabilidad de supervivencia libre de trasplante fue menor en el grupo
BBNS comparado con el grupo control (66% vs 88%) respectivamente, p=0.02. La
mortalidad reportada por nosotros es mas baja cuando la comparamos con los
estudios clinicos randomizados, pero hay que destacar que nuestra poblacion se
caracteriza por pacientes con primer episodio de hemorragia que pudieron empezar la
profilaxis secundaria y que ademas tenian una funcién hepatica preservada (87%
Child-Pugh clase A o Child-Pugh clase B).

Una limitacion de cualquier estudio retrospectivo es la posible presencia de factores
(conocidos y desconocidos) que confunden la relacién entre las variables analizadas y
el evento final. Nuestro plan de analisis estadistico fue disefiado para minimizar la
influencia de tales variables de confusién. Inicialmente comparamos las caracteristicas
basales de los pacientes con y sin terapia previa con BBNS. Los pacientes alcohdlicos
fueron excesivamente representados en el grupo control. Esta diferencia podria ser
relevante, ya que los pacientes alcohdlicos tienden a abstenerse después de la
aparicién de complicaciones relacionadas con la cirrosis, y la abstinencia alcohdlica se

asocia con la disminucién del GPVH, (81), y la disminucién en el riesgo de recidiva y
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muerte (82). Para excluir que el alcohol pudiera ser un factor de confusion en la
relacion de BBNS vy riesgo de recidiva y muerte, forzamos las variables relacionadas
con alcohol en los modelos multivariables finales. No fueron observados cambios
relevantes en las HR de BBNS, lo que indica que era muy poco probable la confusién.
Por otra parte, la asociacion entre el uso de BBNS y recidiva de hemorragia fue
estadisticamente homogénea en pacientes alcohdlicos y no alcohdlicos y en aquellos
con o sin alcoholismo activo. En conjunto, estos resultados sugieren una verdadera
asociacion independiente entre el fracaso de la profilaxis primaria con BBNS y el
riesgo de recidiva hemorragica. Hemos seguido la misma estrategia para descartar la
posible confusion del tratamiento con MNIS asociado a los BBNS.

Nuestro estudio aporta una informaciéon clinica importante que podria ser la base
racional para plantearse ensayos clinicos evaluando terapias mas efectivas para la
reduccion de la hipertensién portal en esta poblacion. Esto podria dar lugar a cambios
en la terapéutica actualmente recomendada para estos pacientes. Una posibilidad
seria el uso de carvedilol, un BBNS con actividad intrinseca vasodilatadora que causa
mayor reduccion en el GPVH que el propranolol o nadolol (83) y que aun no esta
recomendado para la profilaxis secundaria. Otra opcién podria ser el uso de
sinvastatina, que tiene un efecto adicional en la reducciéon de la presién portal cuando
se asocia a BBNS. (84) Por otro lado, la adicion de MNIS, que tedricamente deberia
potenciar la disminucion de la presion portal, no se asocidé a un beneficio clinico. Esto
podria sugerir que una disminucién modesta en el GPVH en este grupo de pacientes,
como la que se logra habitualmente con tratamiento farmacoldgico, podria no ser
suficiente para disminuir el riesgo de hemorragia recurrente en este grupo de
pacientes, y que la practica de un TIPS podria ser una mejor opcion, especialmente
para aquellos pacientes con otros factores de riesgo, como son un grado C de Child-
Pugh. Estas nuevas opciones deberian ser evaluadas especificamente en ensayos

clinicos disefiados adecuadamente.

65



En el segundo estudio presentado en esta Tesis Doctoral hemos evaluado el impacto
de estar bajo tratamiento beta-bloqueante en el prondstico a corto plazo de un
episodio de hemorragia por varices esofagicas. Hemos demostrado que estar en
tratamiento con BBNS no representa un factor predictivo negativo de recidiva precoz o
de mortalidad relacionada con la hemorragia. El estudio es de relevancia clinica,
teniendo en cuenta que aproximadamente el 30-40% de los pacientes cirréticos tienen
su primer episodio de hemorragia por varices bajo tratamiento con BBNS. Ademas, se
ha sugerido que los BBNS podrian tener un efecto negativo en los eventos clinicos
subsecuentes a un episodio de hemorragia. Este impacto negativo seria debido al
hecho de que los BBNS interfieren con la respuesta de taquicardia a hipovolemia, un
mecanismo homeostatico para mantener el gasto cardiaco y la perfusion tisular, lo que
podria dar lugar a una hipotensién mas grave, con disminucion de la perfusion de
érganos, y en conjunto interferir con la reanimacién del paciente. Sin embargo, esto no
fue confirmado por nuestros resultados. La gravedad del episodio hemorragico fue
similar en pacientes del grupo BBNS y del grupo control, como se demuestra por los
registros similares de presion arterial, la necesidad de expansores plasmaticos, los
hallazgos endoscopicos, las caracteristicas del sangrado y la necesidad de tratamiento
de rescate. Este segundo estudio (como el primero) tiene limitaciones inherentes a su
disefio retrospectivo, como por ejemplo el potencial de sesgo en la seleccién de la
muestra. Sin embargo, los pacientes incluidos en los dos estudios que componen esta
tesis procedian de una base de datos prospectiva de pacientes con cirrosis y
hemorragia digestiva alta debido a hipertensién portal ingresados en la Unidad de
Hepatologia del Hospital Clinico de Barcelona, lo que minimiza el riesgo de sesgo de
seleccion. Por otra parte, dado que los pacientes con y sin BBNS no eran similares en
sus caracteristicas iniciales, también adoptamos medidas para controlar los posibles
factores de confusiéon que influyen en el resultado. Para tal fin, elegimos otra

estrategia: desarrollamos un propensity score para cada paciente del estudio teniendo
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como variable de interés el uso de BBNS, e incluyendo los posibles factores de
confusién y aquellos asociados con el evento en el andlisis univariado como variables
independientes del modelo. De esta forma ajustamos el efecto del BBNS en los dos
eventos de interés por la probabilidad de estar bajo profilaxis con BBNS, de acuerdo
con las variables incluidas para desarrollar el propensity score. Es importante destacar
que, incluso después de ajustar por todos los posibles factores de confusion utilizando
esta herramienta estadistica y por la puntuacién de MELD, estar bajo tratamiento con
BBNS no influyd negativamente en el prondstico del episodio de hemorragia por
varices en esta poblacion. Ademas, para excluir que el alcohol pudiera ser un factor de
confusion, en este segundo estudio repetimos todos los analisis excluyendo a los 40
pacientes que eran alcohdlicos activos. Los resultados obtenidos fueron similares a los
observados para la cohorte global de pacientes.

La tasa de fracaso de tratamiento a los 5 dias fue del 20%, similar en el grupo de
hemorragia bajo BBNS y el grupo control. Igualmente, no hubo diferencias en los
eventos que definen el fracaso de tratamiento: imposibilidad de controlar la
hemorragia, recidiva precoz o muerte. En la evaluacion estadistica, cuando ajustamos
el efecto de BBNS por el propensity score y la puntuacion de MELD, comprobamos
que el uso de BBNS no tuvo ningun efecto significativo en el resultado final (OR: 2.46;
95% CI: 0.53-11.37; p=0.25), mientras que la insuficiencia hepatica mas avanzada de
acuerdo con la clasificacion de MELD fue un factor predictivo independiente para el
fracaso del tratamiento a los 5 dias (OR: 1.13; 95% CI: 1.01-1.26; p=0.03).

En nuestro estudio, la tasa de mortalidad relacionada con la hemorragia fue del 13%,
lo que refleja la mejora en el prondstico de la hemorragia aguda por varices
demostrada en la ultimas décadas. Curiosamente, los pacientes que recibieron BBNS
tuvieron un mejor prondstico, con mayor probabilidad de supervivencia a las 6
semanas (96% x 82%). Sin embargo el analisis estadistico demostré6 que este
resultado no puede ser explicado por el uso de BBNS (OR: 0.38; 95% CI: 0.05— 2.63;

p=0.32). Ello es logico, ya que los BBNS fueron suspendidos en todos los pacientes en
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el momento de la hemorragia aguda. Tal y como se esperaba, la insuficiencia hepatica
mas avanzada de acuerdo con la clasificacion de MELD fue el predictor independiente
de muerte (OR: 1.29; 95% CI: 1.12-1.49; p < 0.01).

Es importante sefialar que solamente 2 de los 19 pacientes que murieron dentro de las
6 semanas iniciales empezaron profilaxis secundaria combinada, ya que la mayoria se
murié pronto y/o tenian complicaciones médicas no resueltas o inestabilidad
hemodinamica que no permitieron iniciar el tratamiento preventivo. Por tanto no hemos
podido analizar el efecto de la profilaxis secundaria en la mortalidad asociada al

episodio agudo.
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6. Conclusiones
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Conclusiones

Las conclusiones principales de los estudios que componen esta Tesis Doctoral son:

1. Los pacientes con cirrosis hepatica que experimentan una hemorragia aguda por
varices esofagicas durante el uso de beta-bloqueantes no selectivos tienen mayor
riesgo de recidiva hemorragica a pesar de ser tratados con la terapia combinada

(BBNS+/- MNIS + ligadura endoscopica con bandas) recomendada actualmente.

2. El grupo de pacientes que experimenta una hemorragia aguda por varices
esofagicas durante el uso de BBNS tiene menor probabilidad de supervivencia a largo

plazo cuando se aplica la profilaxis secundaria recomendada.

3. Los pacientes con cirrosis hepatica que experimentan una hemorragia aguda por
varices esofagicas durante el uso de beta-bloqueantes no selectivos no presentan

mayor riesgo de fracaso de tratamiento, recidiva precoz, o muerte.

4. El tratamiento previo con beta-bloqueantes no selectivos no es un factor predictivo

de riesgo asociado a la mortalidad relacionada con hemorragia aguda por varices

esofagicas.
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