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¿Tienen algún interés en trasplante hepático controlar el riesgo vascular?

a) Mucho porque afecta a la supervivencia del paciente

b) Si, pero no a costa de poner en riesgo la seguridad del injerto

c) Lo tengo en cuenta pero mi prioridad es la función hepática

d) Estoy dispuesto a arriesgar en la inmunosupresión por mejorar el riesgo vascular a largo 

plazo

e) Creo que secundario



Considera importante para controlar el riesgo vascular postrasplante :

a) El control de la diabetes, la TA, el peso y el ejercicio

b) Prevenir la disfunción renal

c) La adaptación de la inmunosupresión 

d) La a y la b son correctas

e) La a, la b y la c son correctas
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La supervivencia del injerto/paciente ha aumentado gracias al control del rechazo agudo

Beneficios	de	la	inmunosupresión

Anti-ICN Corticoides Antimetabolitos

Anti-CD25 im-TOR



Diferencias en supervivencia a largo plazo entre 
receptores TOH y la población general

Aberg F. Hepatology. 2015 Jan 5; 61(2): 668-677



Mortalidad a largo plazo en TH
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Riesgo vascular y Síndrome Metabólico posTOH

PRE-TOH TOH POST-TOH



Factores de riesgo de Síndrome Metabólico 1 año posTOH

Ruiz	Rebollo	y	cols.	Transplantation Proceedings,	 42,	663– 665	(2010)



Factores de riesgo de Síndrome Metabólico 5 años posTOH

García	Pajares	e	Al.	Transplantation Proceedings,	48,	3010e3012	(2016)



¿Y	en	Trasplante	hepático	que	factores	se	han	
visto	asociados	al	riesgo	Cardiovascular??



De Luca L. Liver Int. 2019; 39: 1.557-1.565.

Factores predictivos de eventos cardiovasculares tras el 
trasplante hepático
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Factores de riesgo cardiovascular de novo en receptores de un injerto hepático 
con inmunosupresión basada en inhibidores de la calcineurina

Varo E. Transplant Proc. 2002; 34: 1.553-1.554. 
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Factores de riesgo vascular de novo postrasplante



De Luca L. Liver Int. 2019; 39: 1.557-1.565.

Factores predictivos de eventos cardiovasculares tras el 
trasplante hepático en receptores sin factores de riesgo 
preexistentes ni componentes del SM
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Perfil de los eventos cardiovasculares en receptores de un injerto hepático 
con inmunosupresión basada en inhibidores de la calcineurina

Fussner LA. Liver Transpl. 2012; 21: 889-896.

Eventos cardiovasculares a lo largo del tiempo en 
receptores con IS basada en ICN



La disfunción renal pre y postrasplante hepático se asocia a una mayor tasa 
y mortalidad por eventos cardiacos en el período post-trasplante

Josefsson A, Transplantation. 2014; 98: 107-114. 

La disfunción renal se asocia a mayor tasa de eventos 
cardiovasculares

occurrence of cardiac events and reduced cardiac event-free
survival; in addition, viral liver disease was associated with
a reduced cardiac event-free survival (log-rank test PG0.05 for

all). Cholestatic liver disease was inversely related to occur-
rence of cardiac events and to reduced cardiac event-free
survival (log-rank test, PG0.05 for all). Separate analysis for

FIGURE 1. Cardiac event-free survival and cardiac events after liver transplantation in patients with versus without
pretransplant renal impairment (A and B, n=202), with versus without prolonged QTc interval (C and D, in patients with an
available pretransplant ECG, n=166), and diastolic dysfunction (E and F, in patients with an available pretransplant echo-
cardiography, n=112).

TABLE 3. Cox regression analysis for the posttransplant occurrence of cardiac events and cardiac event-free survival

Stage 1 (n=202)a Stage 2 (n=166)b

Occurrence of cardiac events posttransplant

Renal impairment HR 2.19 (95% CI, 1.25Y3.85) NS

Age 952 yra HR 3.55 (95% CI, 1.82Y6.94) NS

Infection requiring hospitalization in first year posttransplant HR 2.33 (95% CI, 1.33Y4.1) NS

Prolonged QTc time HR 4.75 (95% CI, 2.07Y10.9)
Posttransplant cardiac event-free survival

Renal impairment HR 2.27 (95% CI, 1.31Y3.94) NS

Age 952 yrc HR 1.91 (95% CI, 1.07Y3.42) NS

Peritransplant infection HR 1.91 (95% CI, 1.12Y3.27) NS

Infection requiring hospitalization in first year post-transplant HR 2.23 (95% CI, 1.29Y3.89) NS

Donor age 955 yr HR 1.79 (95% CI, 1.04Y3.09) NS

Cholestatic liver disease HR 0.25 (95% CI 0.1Y 0.65) NS

Prolonged QTc time NS

Diastolic dysfunction NS

a Data from all patients were used in stage 1.
b Data on prolonged QTc time and left ventricular diastolic dysfunction, available in 82% and 55% of patients with a baseline electrocardiogram and

echocardiogram available for review were added in stage 2.
c Mean age in the cohort was 52 years.
GFR, glomerular filtration rate; CI, confidence interval; HR, hazard ratio; NS, nonsignificant
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La mortalidad precoz y tardía por eventos cardiovasculares fue mayor en pacientes con NASH y 
se asoció con el grado de disfunción renal

VanWagner LB. Liver Int. 2015; 35: 2.575-2.583.

La disfunción renal se asocia a mayor tasa de eventos 
cardiovasculares

Figure 1. Underlying cause of CVD-related mortality in 75 NASH recipients who died within 30 
days of transplant
*Other = arrhythmia, ruptured aortic aneurysm, hypertensive crisis, pulmonary hypertension
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Figure 2. Long-term CVD-related survival stratified by stage of chronic kidney disease as 
measured by glomerular filtration rate
Patients were censored at time of death or date of last follow up. Kaplan-Meier survival 
analysis, Log-rank, p<0.001
GFR, glomerular filtration rate, categories were defined as:

>or= 90 (normal function) = 1

60–89 (stage 2 CKD) = 2

30–59 (stage 3 CKD) = 3

15–29 (stage 4 CKD) =4

<15 or on renal replacement therapy at time of transplant (stage V CKD) =5
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Factores de riesgo vascular en Trasplante

Adaptado	de	Jardine 2011

TOH
Edad,	tabaco Diabetes

Dislipemia Obesidad

E.	
Cardiovascular	

previa

Disfunción	
Renal

Pretrasplante

Inmunosupresión

HTA Hipertrofia	VI

eGFR

DM	DE	NOVO

DISLIPEMIA E.	CORONARIA

Postrasplante

MORTALIDAD	
CV



Factores de riesgo de Riesgo Vascular PosTOH

PRE-TOH TOH POST-TOH



Prevención del Riesgo vascular



Prevención del Riesgo vascular



¿Miedo al rechazo?

Rechazo Disfunción renal
Riesgo cardiovascular

Recidiva VHC
Neoplasias de novo

Infecciones

¿Miedo a la mortalidad a largo plazo?



Datos en Trasplante Hepático: El efecto de la Minimización

Concepto actual de minimización

10-15 ng/mL

5-8 ng/mL

<5 ng/mL

Nashan B, et al. Liver Transpl 2009



¿Tiene Everólimus algún efecto en el riesgo vascular?

Mejora	función	renal
Mejora	hipertrofia	VI
Menor	riesgo	DM,	HTA

Minimización	IS

Dislipemia
Proteinuria

Rechazo	en	CNI-Free	protocolos

Paoletti	2019



P=0,018

Adaptado de Eisen 2013

Datos en Trasplante Cardiaco

imTOR reduce significativamente la incidencia de enfermedad vascular del injerto y mantiene el beneficio en el tiempo              

P=0,037

imTOR reduce el numero de eventos adversos clínicos mayores hasta 5-7 años postrasplante



Datos en Trasplante Renal

MINIMIZACION	IS
MEJORA	LA	FUNCION	RENAL

EFECTO	PLACA	ATEROMA
REDUCE	RIESGO	VASCULAR

Cakir U	Et	al.	Role	of Everolimus onCardiacFunctions in	Kidney Transplant Recipients.	Transplant Proc.	2017;49(3):497-500
HoldaasH,	de	Fijter JW,	Cruzado	JM,	et	al.	Cardiovascular	Parameters to 2	years After	Kidney Transplantation Following	Early Switch toEverolimusWithoutCalcineurin Inhibitor
Therapy:	An Analysis of theRandomized ELEVATE	Study.	Transplantation.	2017;101(10):2612-20

Descenso	significativo	TA	diastólica	
nocturna	12	meses	P=0,039



Datos en Trasplante Hepático: El efecto de la Minimización

Saliba F. Ann Transplant. 2018; 23: 751-757.

La reducción de la exposición a tacrolimus se asocia a una menor 
probabilidad de eventos cardiacos mayores

disease [CKD] stage 2) [16]. The proportion of patients with 
eGFR <60 mL/min/1.73 m2 (moderate or severe CKD [16]) was 
26.8%, with no marked differences between groups (Table 1). 
At the month 24 study visit, mean (SD) eGFR was 74.7 (26.1), 
67.8 (21.0), and 77.5 (26.2) mL/min/1.73 m2 in the EVR/rTAC, 
TAC Elimination, and TAC Control groups, respectively (p=0.007).

The trajectory of eGFR over the 24-month study was assessed 
by calculating eGFR AUC from randomization. As shown in 
Figure 2, the cumulative eGFR AUC to month 24 was highest 
in the TAC Elimination group (123 082 mL), slightly lower in 
the EVR/rTAC group (119 706 mL) and distinctly lower in the 
TAC Control group (105 946 mL). These values corresponded 
to a mean eGFR AUC of 82.4, 83.0, and 71.9 mL/min/1.73 m2 
over the 24-month study period.

Cox regression modeling showed that that the mean eGFR AUC 
from randomization to month 24 post-transplant was inversely 
associated with the time to first occurrence of a major cardiac 
event: the hazard ratio per mL/min/1.73 m2 was –0.0000015 
[95% CI–0.00000078; –0.0000024] (p<0.001).

Discussion

Analysis of this large dataset from a prospective, randomized 
trial with protocol-defined monitoring of renal function and 
adverse events confirms retrospective observations [2,4,6,9] 
that the risk of major cardiac events is inversely associated 
with renal function, as assessed by eGFR AUC, over the first 2 
years after liver transplantation.

There is convincing evidence from large studies in non-transplant 
populations that renal dysfunction (eGFR <60 mL/min/1.73 m2) 
is significantly associated with a higher risk for major cardiac 
events [17] and cardiovascular mortality [18]. One study ob-
served a 32% increased risk for myocardial infarction with 
each 10 mL/min/1.73 m2 decrease in eGFR [19]. A number of 
uremic-specific cardiovascular risk factors have been identi-
fied in the general population, including anemia, hyperpara-
thyroidism, hyperhomocysteinemia, high lipoprotein(a) levels, 
and low vitamin C [20], which would be expected to apply 
equally in liver transplant recipients with poor renal function. 
Additionally, transplant recipients are subject to chronic renal 
insults associated with long-term immunosuppression, most 
prominently dose-dependent nephrotoxicity associated with 
calcineurin inhibitors (CNIs) [21]. In the present 2-year study, 
patients receiving everolimus with reduced or discontinued ta-
crolimus had better renal function than the TAC Control group, 
as demonstrated by higher eGFR AUC values. This is consis-
tent with the findings of 2 previous randomized trials in liver 
transplantation [22,23], including the PROTECT study [24], in 
which early introduction of everolimus with CNI withdrawal 
resulted in higher mean eGFR. Notably, both the EVR/rTAC 
and TAC Elimination groups were associated with a signifi-
cant reduction in risk for major cardiac events versus stan-
dard CNI therapy based on Kaplan-Meier analysis, but with 
a more marked effect in the TAC Elimination group. This ob-
servation supports the premise that cardiac events become 
more likely as renal function deteriorates. Other randomized 
studies of everolimus with CNI withdrawal in liver transplan-
tation, including the PROTECT study [22,24], have not de-
scribed the incidence of major cardiac events [22–24], but in 
renal transplantation the recent ELEVATE study reported that 
early conversion from CNI therapy to everolimus was associ-
ated with a significant reduction in such events at 12 months 
post-transplant [25].
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Figure 1.  Kaplan-Meier (KM) plot of major cardiac events 
(MACE) to month 24 according to treatment group 
(ITT population). EVR – everolimus; rTAC – reduced 
tacrolimus; TAC – tacrolimus.
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from baseline to month 24 according to treatment 
group (ITT population). EVR – everolimus; 
rTAC – reduced tacrolimus; TAC – tacrolimus.
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Saliba F. Ann Transplant. 2018; 23: 751-757.

La minimización Tac-Everolimus demostró seguridad 
inmunológica y mejoría de la función renal

La GFR estimada a los 24 meses se asoció inversamente con el intervalo temporal 
hasta el primer evento cardiaco mayor

disease [CKD] stage 2) [16]. The proportion of patients with 
eGFR <60 mL/min/1.73 m2 (moderate or severe CKD [16]) was 
26.8%, with no marked differences between groups (Table 1). 
At the month 24 study visit, mean (SD) eGFR was 74.7 (26.1), 
67.8 (21.0), and 77.5 (26.2) mL/min/1.73 m2 in the EVR/rTAC, 
TAC Elimination, and TAC Control groups, respectively (p=0.007).

The trajectory of eGFR over the 24-month study was assessed 
by calculating eGFR AUC from randomization. As shown in 
Figure 2, the cumulative eGFR AUC to month 24 was highest 
in the TAC Elimination group (123 082 mL), slightly lower in 
the EVR/rTAC group (119 706 mL) and distinctly lower in the 
TAC Control group (105 946 mL). These values corresponded 
to a mean eGFR AUC of 82.4, 83.0, and 71.9 mL/min/1.73 m2 
over the 24-month study period.

Cox regression modeling showed that that the mean eGFR AUC 
from randomization to month 24 post-transplant was inversely 
associated with the time to first occurrence of a major cardiac 
event: the hazard ratio per mL/min/1.73 m2 was –0.0000015 
[95% CI–0.00000078; –0.0000024] (p<0.001).

Discussion

Analysis of this large dataset from a prospective, randomized 
trial with protocol-defined monitoring of renal function and 
adverse events confirms retrospective observations [2,4,6,9] 
that the risk of major cardiac events is inversely associated 
with renal function, as assessed by eGFR AUC, over the first 2 
years after liver transplantation.

There is convincing evidence from large studies in non-transplant 
populations that renal dysfunction (eGFR <60 mL/min/1.73 m2) 
is significantly associated with a higher risk for major cardiac 
events [17] and cardiovascular mortality [18]. One study ob-
served a 32% increased risk for myocardial infarction with 
each 10 mL/min/1.73 m2 decrease in eGFR [19]. A number of 
uremic-specific cardiovascular risk factors have been identi-
fied in the general population, including anemia, hyperpara-
thyroidism, hyperhomocysteinemia, high lipoprotein(a) levels, 
and low vitamin C [20], which would be expected to apply 
equally in liver transplant recipients with poor renal function. 
Additionally, transplant recipients are subject to chronic renal 
insults associated with long-term immunosuppression, most 
prominently dose-dependent nephrotoxicity associated with 
calcineurin inhibitors (CNIs) [21]. In the present 2-year study, 
patients receiving everolimus with reduced or discontinued ta-
crolimus had better renal function than the TAC Control group, 
as demonstrated by higher eGFR AUC values. This is consis-
tent with the findings of 2 previous randomized trials in liver 
transplantation [22,23], including the PROTECT study [24], in 
which early introduction of everolimus with CNI withdrawal 
resulted in higher mean eGFR. Notably, both the EVR/rTAC 
and TAC Elimination groups were associated with a signifi-
cant reduction in risk for major cardiac events versus stan-
dard CNI therapy based on Kaplan-Meier analysis, but with 
a more marked effect in the TAC Elimination group. This ob-
servation supports the premise that cardiac events become 
more likely as renal function deteriorates. Other randomized 
studies of everolimus with CNI withdrawal in liver transplan-
tation, including the PROTECT study [22,24], have not de-
scribed the incidence of major cardiac events [22–24], but in 
renal transplantation the recent ELEVATE study reported that 
early conversion from CNI therapy to everolimus was associ-
ated with a significant reduction in such events at 12 months 
post-transplant [25].
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Figure 1.  Kaplan-Meier (KM) plot of major cardiac events 
(MACE) to month 24 according to treatment group 
(ITT population). EVR – everolimus; rTAC – reduced 
tacrolimus; TAC – tacrolimus.
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Sanchez Antolin, et al. AASLD 2018. Comunicación oral

La minimización de la inmunosupresión basada 
en ICNs consigue beneficio en función renal: REDUCE

Gómez-Bravo et al. Comunicación oral (OS3-2) en el XXVI Congreso de la Sociedad Española de Trasplante Hepático (SETH); Valencia, España; 29 Noviembre - 1 Diciembre, 2017z

Resultados – Función renal - Población Intention To Treat 
El beneficio clínico global se observó en el 82,9% de los pacientes, comparable entre grupos 
Cambios significativos en eGFR en el grupo EVR desde la aleatorización
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Resultados – Eficacia y proteinuria
Incidencia comparable de sospecha clínica de rechazo agudo y BPAR
Incidencia similar de proteinuria

Gómez-Bravo et al. Comunicación oral (OS3-2) en el XXVI Congreso de la Sociedad Española de Trasplante Hepático (SETH); Valencia, España; 29 Nov - 1 Dic, 2017
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El perfil de seguridad fue similar al grupo control

AA, acontecimiento adverso; AAG, acontecimiento adverso grave; CMV, citomegalovirus; EVR, everolimus; MMF, micofenolato mofetil; TAC, tacrolimus; rTAC, reducción de la dosis de tacrolimus
1. Se considera presencia de patología basal cuando en visita de selección y basal presentaba alteración de la prueba complementaria (analítica) y considerada por el investigador en visita de selección. 2. AAs reportados por el investigador

Población	 de	seguridad	 (n=	215)

rTAC	+	
EVR	

(n=	106)

TAC	+	
MMF	

(n=	109)

Total
(n=	215)

Dislipidemia	de	novo,	n	(%)1 78	(73,6) 55	(50,5) 133	(61,9)
Hipertensión	de	novo,	n	(%) 66	(62,3) 59	(54,1) 125	(58,1)
Diabetes	de	novo,	n	(%)1 36	(34,0) 24	(22,0) 60	(27,9)
Neoplasias	de	novo,	n	(%) 3	(2,8) 2	(1,8) 5	(2,3)
Infecciones,	n	(%) 63	(59,4) 66	(60,6) 129	(60,0)

CMV,	n	(%) 25	(23,6) 41	(37,6) 66	(30,7)
Neumonía,	n	(%)2 3	(2,8) 4	(3,7) 7	(3,3)

Fallo	renal,	n	(%)2 13	(12,3) 19	(17,4) 32	(14,9)
Insuficiencia	renal,	n	(%)2 10	(9,4)	 17	(15,6) 27	(12,6)
Proteinuria,	n	(%)2 11	(10,4) 2	(1,8) 13	(6,0)
Edema	periférico,	n	(%)2 39	(36,8) 27	(24,8) 66	(30,7)
Anemia,	n	(%)2 31	(29,3) 36	(33,0) 67	(31,2)
Leucopenia,	n	(%)2 14	(13,2) 10	(9,2) 24	(11,2)
Trombocitopenia,	n	(%)2 25	(23,6) 22	(20,2) 47	(21,9)
Trombosis	arteria	hepática
y	vena	portal,	n	(%)

3	(2,8) 2	(1,8) 5	(2,3)

Porcentaje similar de pacientes que abandonaron el tratamiento debido a AA

105/106 109/109 55/106 48/109
20/106 17/109

Gómez-Bravo et al. Comunicación oral (OS3-2) en el XXVI Congreso de la Sociedad Española de Trasplante Hepático (SETH); Valencia, España; 29 Nov - 1 Dic, 2017



Everolimus de novo con ICNr reduce la incidencia de 
HTA de novo

HTA	postrasplante	tras	
media	de	27	meses



Fischer L. Am J Transplant. 2012; 12: 1.855-1.865.

¿Efecto “paradójico” de la inmunosupresión basada en imTOR?
Fischer et al.

Table 3: Selected TEAEs of special interest (safety population)

Everolimus CNI Total
SOC N = 101 N = 102 N = 203
Preferred term n (%) n (%) n (%)

Infections and infestationsa 74 (73.3) 61 (59.8) 135 (66.5)
Cytomegalovirus infection 8 (7.9) 11 (10.8) 19 (9.4)
Nasopharyngitis 15 (14.9) 15 (14.7) 30 (14.8)
Oral herpes† 5 (5.0) 0 (0.0) 5 (2.5)
Pneumonia 7 (6.9) 5 (4.9) 12 (5.9)
Sinusitis 6 (5.9) 1 (1.0) 7 (3.4)
Urinary tract infection 16 (15.8) 13 (12.7) 29 (14.3)
Wound infection 7 (6.9) 2 (2.0) 9 (4.4)
“Serious” infections and infestationsa 27 (26.7) 19 (18.6) 46 (22.7)
Pneumonia 5 (5.0) 2 (3.9) 8 (3.9)
Blood and lymphatic system disordersa† 38 (37.6) 25 (24.5) 63 (31.0)
Anemia 19 (18.8) 11 (10.8) 30 (14.8)
Leukopenia† 21 (20.8) 10 (9.8) 31 (15.3)
Thrombocytopenia 8 (7.9) 7 (6.9) 15 (7.4)
General disorders and administration site conditionsa 50 (49.5) 39 (38.2) 89 (43.8)
Impaired healing 0 (0.0) 1 (1.0) 1 (0.5)
Injury, poisoning and procedural complicationsb 38 (37.6) 36 (35.3) 74 (36.5)
Incisional hernia 12 (11.9) 10 (9.8) 22 (10.8)
Wound complication 2 (2.0) 4 (3.9) 6 (3.0)
Wound dehiscence 0 (0.0) 1 (1.0) 1 (0.5)
Wound hemorrhage 1 (1.0) 0 (0.0) 1 (0.5)
Metabolism and nutrition disordersc 52 (51.5) 44 (43.1) 96 (47.3)
Diabetes mellitus 4 (4.0) 8 (7.8) 12 (5.9)
Hypercholesterolemia† 23 (22.8) 11 (10.8) 34 (16.7)
Hyperglycemia 1 (1.0) 3 (2.9) 4 (2.0)
Hyperlipidemia† 12 (11.9) 2 (2.0) 14 (6.9)
Hypertriglyceridemia 6 (5.9) 3 (2.9) 9 (4.4)
Type 2 diabetes mellitus 1 (1.0) 0 (0.0) 1 (0.5)
Neoplasms benign, malignant and unspecified (incl cysts and polyps)d 4 (4.0) 9 (8.8) 13 (6.4)
Nervous system disorders 38 (37.6) 35 (34.3) 73 (36.0)
Renal disordersa 21 (20.8) 25 (24.5) 46 (22.7)
Proteinuriae† 10 (9.9) 2 (2.0) 12 (5.9)
Renal failure 3 (3.0) 7 (6.9) 10 (4.9)
Vascular disordersf 26 (25.7) 23 (22.5) 49 (24.1)
Hypertension 20 (19.8) 14 (13.7) 34 (16.7)
Hypertensive crisis 1 (1.0) 1 (1.0) 2 (1.0)
†All SOCs and preferred terms listed in this table were tested for group differences using two-sided Fisher’s exact test (nonadjusted).
This symbol denotes treatment group differences with an exploratory p-value of p ≤ 0.05.
aAll preferred terms within this SOC with an incidence of ≥5.0% in any treatment group are included.
bSelection of preferred terms possibly associated with wound healing impairment.
cSelection of preferred terms possibly associated with diabetes mellitus or hyperlipidemia.
dEVR group: carcinoma in situ of skin, lipoma, melanocytic naevus, and EBV-associated lymphoproliferative disorder (1 patient each); CNI
group: adenocarcinoma, basal cell carcinoma, bladder transitional cell carcinoma, gastric cancer, hepatic neoplasm malignant recurrent,
malignant melanoma in situ, metastases to bone, metastases to lung, metastases to lymph nodes and squamous cell carcinoma (1
patient each).
eApart from four cases of “moderate” proteinuria (EVR group), all remaining cases were regarded as “mild” (i.e. no severe or serious
proteinuria occurred). Only one case (EVR group) led to premature discontinuation of study treatment.
fSelection of preferred terms probably associated with arterial hypertension.

with CsA had an acceptable safety and tolerability profile
in LTx patients.

The first report of complete early CNI withdrawal and con-
version to everolimus in patients with LTx was recently
published by Masetti et al., who performed a single-center
Phase II RCT (17). A total of 78 LTx patients were ran-
domized (2:1) to be converted to everolimus (N = 52) after

10 days of CsA treatment (overlapping up to Day 30) or
to receive ongoing CsA treatment (N = 26) with or with-
out mycophenolate mofetil (MMF), depending on the pres-
ence of chronic kidney disease. Patients with renal failure
(cGFR <29 mL/min) were excluded. Mean MDRD-GFR val-
ues were similar at randomization but significantly different
from Month 1 to Month 12 onwards (everolimus: 87.6 ±
26.1 mL/min on everolimus vs. 58.2 ± 17.9 mL/min on CNI,
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Table 3: Selected TEAEs of special interest (safety population)

Everolimus CNI Total
SOC N = 101 N = 102 N = 203
Preferred term n (%) n (%) n (%)

Infections and infestationsa 74 (73.3) 61 (59.8) 135 (66.5)
Cytomegalovirus infection 8 (7.9) 11 (10.8) 19 (9.4)
Nasopharyngitis 15 (14.9) 15 (14.7) 30 (14.8)
Oral herpes† 5 (5.0) 0 (0.0) 5 (2.5)
Pneumonia 7 (6.9) 5 (4.9) 12 (5.9)
Sinusitis 6 (5.9) 1 (1.0) 7 (3.4)
Urinary tract infection 16 (15.8) 13 (12.7) 29 (14.3)
Wound infection 7 (6.9) 2 (2.0) 9 (4.4)
“Serious” infections and infestationsa 27 (26.7) 19 (18.6) 46 (22.7)
Pneumonia 5 (5.0) 2 (3.9) 8 (3.9)
Blood and lymphatic system disordersa† 38 (37.6) 25 (24.5) 63 (31.0)
Anemia 19 (18.8) 11 (10.8) 30 (14.8)
Leukopenia† 21 (20.8) 10 (9.8) 31 (15.3)
Thrombocytopenia 8 (7.9) 7 (6.9) 15 (7.4)
General disorders and administration site conditionsa 50 (49.5) 39 (38.2) 89 (43.8)
Impaired healing 0 (0.0) 1 (1.0) 1 (0.5)
Injury, poisoning and procedural complicationsb 38 (37.6) 36 (35.3) 74 (36.5)
Incisional hernia 12 (11.9) 10 (9.8) 22 (10.8)
Wound complication 2 (2.0) 4 (3.9) 6 (3.0)
Wound dehiscence 0 (0.0) 1 (1.0) 1 (0.5)
Wound hemorrhage 1 (1.0) 0 (0.0) 1 (0.5)
Metabolism and nutrition disordersc 52 (51.5) 44 (43.1) 96 (47.3)
Diabetes mellitus 4 (4.0) 8 (7.8) 12 (5.9)
Hypercholesterolemia† 23 (22.8) 11 (10.8) 34 (16.7)
Hyperglycemia 1 (1.0) 3 (2.9) 4 (2.0)
Hyperlipidemia† 12 (11.9) 2 (2.0) 14 (6.9)
Hypertriglyceridemia 6 (5.9) 3 (2.9) 9 (4.4)
Type 2 diabetes mellitus 1 (1.0) 0 (0.0) 1 (0.5)
Neoplasms benign, malignant and unspecified (incl cysts and polyps)d 4 (4.0) 9 (8.8) 13 (6.4)
Nervous system disorders 38 (37.6) 35 (34.3) 73 (36.0)
Renal disordersa 21 (20.8) 25 (24.5) 46 (22.7)
Proteinuriae† 10 (9.9) 2 (2.0) 12 (5.9)
Renal failure 3 (3.0) 7 (6.9) 10 (4.9)
Vascular disordersf 26 (25.7) 23 (22.5) 49 (24.1)
Hypertension 20 (19.8) 14 (13.7) 34 (16.7)
Hypertensive crisis 1 (1.0) 1 (1.0) 2 (1.0)
†All SOCs and preferred terms listed in this table were tested for group differences using two-sided Fisher’s exact test (nonadjusted).
This symbol denotes treatment group differences with an exploratory p-value of p ≤ 0.05.
aAll preferred terms within this SOC with an incidence of ≥5.0% in any treatment group are included.
bSelection of preferred terms possibly associated with wound healing impairment.
cSelection of preferred terms possibly associated with diabetes mellitus or hyperlipidemia.
dEVR group: carcinoma in situ of skin, lipoma, melanocytic naevus, and EBV-associated lymphoproliferative disorder (1 patient each); CNI
group: adenocarcinoma, basal cell carcinoma, bladder transitional cell carcinoma, gastric cancer, hepatic neoplasm malignant recurrent,
malignant melanoma in situ, metastases to bone, metastases to lung, metastases to lymph nodes and squamous cell carcinoma (1
patient each).
eApart from four cases of “moderate” proteinuria (EVR group), all remaining cases were regarded as “mild” (i.e. no severe or serious
proteinuria occurred). Only one case (EVR group) led to premature discontinuation of study treatment.
fSelection of preferred terms probably associated with arterial hypertension.

with CsA had an acceptable safety and tolerability profile
in LTx patients.

The first report of complete early CNI withdrawal and con-
version to everolimus in patients with LTx was recently
published by Masetti et al., who performed a single-center
Phase II RCT (17). A total of 78 LTx patients were ran-
domized (2:1) to be converted to everolimus (N = 52) after

10 days of CsA treatment (overlapping up to Day 30) or
to receive ongoing CsA treatment (N = 26) with or with-
out mycophenolate mofetil (MMF), depending on the pres-
ence of chronic kidney disease. Patients with renal failure
(cGFR <29 mL/min) were excluded. Mean MDRD-GFR val-
ues were similar at randomization but significantly different
from Month 1 to Month 12 onwards (everolimus: 87.6 ±
26.1 mL/min on everolimus vs. 58.2 ± 17.9 mL/min on CNI,
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Estudio PROTECT: la inmunosupresión basada en everolimus mostró tendencia 
a una mejoría de la GFR (MDRD), pero con mayor tasa de HLP



Saliba L. Am J Transplant. 2013; 13: 1.734-1.745.

¿O efecto “balanceado” con la preservación funcional renal?

H2304: la inmunosupresión basada en everolimus mostró mejores parámetros 
de función renal, sin mayor tasa de eventos cardiacos a 24 meses

between groups. Hyperlipidemia, neutropenia, peripheral
edema, stomatitis/mouth ulceration and thrombocytopenia
weremore frequent in the EVR þ Reduced TAC arm, while
renal failure excluding proteinuria was more frequent in the
TAC Control group (Table 4). Discontinuation of study
medication due to adverse eventswasmore frequent in the
EVR þ Reduced TAC arm versus TAC Control (70/245
[28.6%] vs. 44/242 [18.2%]). The most frequent adverse
events leading to discontinuation of study medication were
proteinuria (eight EVR þ Reduced TAC patients and one
TAC Control), hepatitis C recurrence (six and five patients)
and renal failure (two and six patients). Pancytopenia,
leukopenia and thrombocytopenia led to discontinuation of
three, two and two patients, respectively, in the EVR þ
Reduced TAC group.

Infections occurred in 56.3% (138/245) of patients in the
EVR þ Reduced TAC group, with bacterial, viral and fungal
infections reported in 19.6%, 18.4% and 3.3%, respective-
ly. The incidence of infection in the TAC Control arm was
51.7% (125/242; 13.2% bacterial infection, 18.2% viral
infections and 6.2% fungal infections). There were no
significant differences in infection rates overall or for each
category of infection (Table 4), although therewas a trend to
more bacterial infections in the EVR þ Reduced TAC group
(p ¼ 0.067, risk difference 6.4%, 95% CI #0.2, 12.9).
Cytomegalovirus infection was reported as an adverse
event in 12 EVR þ Reduced TAC patients (4.9%) and 13
TAC Control (5.4%; Table 4).

Discussion

This is the first trial to report outcomes at 2 years in liver
transplant recipients randomized to reduced-exposure TAC
or TAC Elimination versus a standard TAC Control group.
The results demonstrate that renal function, as assessed by
eGFR, was superior at 2 years after liver transplantation in
patients randomized to EVR þ Reduced TAC at 1 month
posttransplant versus those receiving a standard tacrolimus
regimen. The superior renal function in the EVR þ Reduced
TAC arm was achieved without a penalty in terms of
efficacy: Comparable efficacy results versus the TAC
Control group at month 24 were confirmed despite very
low TAC concentrations (3–5 ng/mL). Indeed, significantly
fewer BPAR events were observed with EVR þ Reduced
TAC versus the TAC Control arm. Although enrollment into
the TAC Elimination armwas discontinued prematurely and
many patients were converted back to standard treatment,
the relatively smaller number of patientswho remained on a

Table 3: Renal endpoints at month 24 according to treatment group (ITT population)

Randomization Month 24

EVR þ Reduced

TAC

TAC

Control

TAC

Elimination p value1
EVR þ Reduced

TAC

TAC

Control

TAC

Elimination p value1

MDRD4 81.1 (32.6) 78.0 (27.5) 82.6 (37.2) 0.553 74.7 (26.1) 67.8 (21.0) 77.5 (26.2) 0.007

(mL/min/1.73 m2),
mean (SD)

(n ¼ 233) (n ¼ 227) (n ¼ 218) (n ¼ 184) (n ¼ 186) (n ¼ 163)

eGFR, CKD-EPI 78.2 (25.3) 76.5 (23.9) 78.6 (26.8) 0.455 74.1 (24.4) 67.5 (20.0) 76.5 (23.3) 0.006

(mL/min/1.73 m2),
mean (SD)

(n ¼ 233) (n ¼ 227) (n ¼ 218) (n ¼ 184) (n ¼ 186) (n ¼ 163)

eGFR, Nankivell 91.3 (27.6) 87.2 (23.7) 91.6 (28.2) 0.275 88.9 (23.3) 82.2 (18.6) 90.7 (22.6) 0.003
(mL/min/1.73 m2),
mean (SD)

(n ¼ 223) (n ¼ 209) (n ¼ 208) (n ¼ 169) (n ¼ 164) (n ¼ 148)

Creatinine clearance 87.3 (31.9) 81.3 (27.7) 88.6 (39.2) 0.069 88.3 (35.5) 80.0 (27.9) 90.3 (36.0) 0.033
Cockcroft-Gault

(mL/min), mean (SD)

(n ¼ 233) (n ¼ 227) (n ¼ 218) (n ¼ 184) (n ¼ 186) (n ¼ 163)

Serum creatinine 96 (35) 98 (34) 95 (35) 0.563 101 (36) 106 (29) 96 (34) 0.014
(mmol/L), mean (SD) (n ¼ 233) (n ¼ 227) (n ¼ 218) (n ¼ 184) (n ¼ 186) (n ¼ 163)

1Wilcoxon rank sum test for EVR þ Reduced TAC vs. TAC Control.

CKD-EPI, chronic kidney disease epidemiology collaboration; eGFR, estimated glomerular filtration rate;MDRD4, four-variableModification
of Diet in Renal Disease; SD, standard deviation.
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Figure 4: Change in eGFR from randomization to month 24
according to treatment group by different formulae (ITT
population). p values refer to EVR þ Reduced TAC vs. TAC

Control (Wilcoxon’s Rank sum test).

Renal Function: Everolimus and Low Tacrolimus

1741American Journal of Transplantation 2013; 13: 1734–1745
tacrolimus-free regimen showed strikingly good renal
function at month 24.

The effect of treatment on renal function was apparent
early after randomization, with the difference reaching
significance by the first month (7) and peaking around
month 4. In the first 3–4 months after randomization, eGFR
remained largely unchanged in the EVR þ Reduced TAC
group but declined in the standard tacrolimus arm until
reaching a plateau at a level approximately 10 mL/min/
1.73 m2 lower than in the EVR þ Reduced TAC cohort.
Although this difference narrowed somewhat during
months 12–24 in the ITT population, the difference
between the two groups in adjusted change of eGFR
from randomization to month 24 was 6.7 mL/min/1.73 m2,
a benefit that can be considered clinically relevant.
Interestingly, the difference in eGFR at month 24 for on-
treatment patients was 11.5 mL/min/1.73 m2 in favor of
EVR þ Reduced TAC, reflecting the impact of patients
being discontinued from study medication in the EVR þ
Reduced TAC arm and then receiving higher doses of CNI.
In the TACControl arm the reversewas observed: A greater
proportion of patients with tacrolimus exposure below the
recommended target range appeared beneficial to renal

function in the ITT population (Figure 3B). Impaired renal
function at 1 year after liver transplantation is predictive of
subsequent deterioration and poor kidney function at 5
years (13–15), so it would seem likely that a benefit in renal
function might be sustained long term although this
remains speculative.

It was notable that among those patients who remained on
their randomized treatment, the difference in mean eGFR
between theEVR þ Reduced TACgroup versus the control
group (11.5 mL/min/1.73 m2) was more marked than in
the overall ITT population (Figure 3B). Results of this
preplanned on-treatment analysis provide a more accurate
assessment of the potential renal effects of an everolimus-
based low-CNI regimen.

A clear separation in tacrolimus exposure and a substantial
overall reduction of 39% was achieved in the EVR þ
Reduced TAC arm compared to TAC Control. Median C0

tacrolimus trough levels were below 6.0 ng/mL as early as
month 1 after randomization and were consistently below
5.0 ng/mL from month 5 postrandomization onward,
suggesting that the recommended target ranges for both
everolimus 3–8 ng/mL and tacrolimus 3–5 ng/mL were

Table 4: Adverse events and infections of clinical interest at month 24, N (%; safety population)

EVR þ Reduced
TAC, N ¼ 245

TAC Elimination,
N ¼ 229

TAC Control,
N ¼ 242

EVR þ Reduced TAC vs.
TAC Control

p value1
Risk difference,
% (95% CI)

Any adverse event 236 (96.3) 216 (94.3) 237 (97.9) 0.42 #1.6 (#4.6, 1.4)
Anemia 24 (9.8) 29 (12.7) 25 (10.3) 0.88 #0.5 (#5.9, 4.8)
Angioedema 6 (2.4) 4 (1.7) 5 (2.1) 1.00 0.4 (#2.3, 3.0)

Ascites 11 (4.5) 14 (6.1) 11 (4.5) 1.00 #0.1 (#3.7, 3.6)
Cytomegalovirus infection 12 (4.9) 17 (7.4) 13 (5.4) 0.84 #0.5 (#4.4, 3.4)

Cardiovascular event 10 (4.1) 4 (1.7) 15 (6.2) 0.31 #2.1 (#6.0, 1.8)
Gastrointestinal ulcers 5 (2.0) 3 (1.3) 8 (3.3) 0.42 #1.3 (#4.1, 1.6)
Hepatocellular carcinoma recurrence 3 (1.2) 4 (1.7) 3 (1.2) 1.00 #0.0 (#2.0, 1.9)

Hyperlipidemia 66 (26.9) 63 (27.5) 28 (11.6) <0.001 15.4 (8.5, 22.2)
Incisional hernia 24 (9.8) 15 (6.6) 19 (7.9) 0.52 1.9 (#3.1, 7.0)

Interstitial lung disease 2 (0.8) 1 (0.4) 2 (0.8) 1.00 #0.0 (#1.6, 1.6)
Malignancy 19 (7.8) 16 (7.0) 17 (7.0) 0.86 0.7 (#3.9, 5.4)
Neutropenia 38 (15.5) 31 (13.5) 19 (7.9) 0.011 7.7 (2.0, 13.3)

New onset diabetes mellitus 51 (20.8) 53 (23.1) 40 (16.5) 0.25 4.3 (#2.6, 11.2)
Peripheral edema 55 (22.4) 45 (19.7) 36 (14.9) 0.036 7.6 (0.7, 14.5)
Pleural effusion 15 (6.1) 7 (3.1) 13 (5.4) 0.85 0.8 (#3.4, 4.9)

Proteinuria 9 (3.7) 11 (4.8) 2 (0.8) 0.063 2.8 (0.2, 5.5)
Renal failure (excluding proteinuria) 52 (21.2) 40 (17.5) 74 (30.6) 0.023 #9.4 (#17, #1.6)

Stomatitis/mouth ulceration 26 (10.6) 10 (4.4) 3 (1.2) <0.001 9.4 (5.3, 13.5)
Thrombocytopenia 20 (8.2) 21 (9.2) 7 (2.9) 0.016 5.3 (1.2, 9.3)
Thrombotic and thromboembolic events 18 (7.3) 13 (5.7) 14 (5.8) 0.58 1.6 (#2.8, 6.0)

Thrombotic microangiopathy 0 (0.0) 1 (0.4) 0 (0.0) — —
Wound healing complications 27 (11.0) 25 (10.9) 20 (8.3) 0.36 2.8 (#2.5, 8.0)

Any infection 138 (56.3) 134 (58.5) 125 (51.7) 0.32 4.7 (#4.2, 13.5)
Bacterial infection 48 (19.6) 45 (19.7) 32 (13.2) 0.067 6.4 (#0.2, 12.9)
Viral infection 45 (18.4) 45 (19.7) 44 (18.2) 1.00 0.2 (#6.7, 7.1)

Fungal infection 8 (3.3) 17 (7.4) 15 (6.2) 0.14 #2.9 (#6.7, 0.8)

11Fisher’s exact test.

Saliba et al.
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CONCLUSIONES

Los eventos cardiovasculares constituyen una causa importante
de mortalidad en receptores de un trasplante hepático
Los eventos cardiovasculares postrasplante se asocian con
frecuencia a la presencia de factores de riesgo cardiovascular pre-
trasplante pero pueden ocurrir aún en su ausencia
Tanto el síndrome metabólico como la función renal pre y
postrasplante, son factores fuertemente asociados a la aparición
de eventos cardiovasculares postrasplante
Para reducir la mortalidad postrasplante hepático asociada al
riesgo vascular son fundamentales estrategias dirigidas al control
de los factores del síndrome metabólico



CONCLUSIONES

Además se debe valorar en los pacientes trasplantados
estrategias de minimización de la inmunosupresión dirigidas a
reducir los factores de riesgo vascular y a preservar y mejorar la
función renal
Las pautas de minimización de los ICNs han demostrado eficacia
en la preservación de la función renal tras el trasplante hepático y,
por tanto, en la reducción de la tasa de eventos cardiovasculares,
manteniendo seguridad inmunológica del injerto.
En trasplante cardiaco y renal hay evidencias de que Everolimus
reduce la incidencia de enfermedad vascular del injerto. En en
trasplante hepático, se necesitan mas datos sobre su impacto real
en el control del riesgo vascular y sus factores asociados




