
Liver transplantation issues in 2018
Minimisation of immunosuppression 

in the long term : what is it for ? 
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Progressive enrichment in drugs leading to a 
stepwise improvement in survival, but…

2018



Weak improvements have been made in 
long-term patient survival

Levy GA, et al . Current Trends in Transplantation: Drug Therapy and Monitoring 2009

Organ type



A / Cardiovascular diseases are the leading cause of non-

hepatic mortality after LT

B / De novo cancers are the leading cause of non-hepatic 

mortality after LT

C / The RR to develop de novo cancer is 2 to 15 fold higher in 

transplant patients than in the general population

D / Life expectancy after LT is similar than general population

What are the exact statements regarding long-term 
complications after Liver Transplantation ?



Life expectancy after LT
Stable « survival deficit » as compared with 
general population 

Aberg F et al. Hepatology 2014



The evolving mortality in liver transplantation

Causes of death among LTx recipients > 1 
year

Hepatic

28%

22%

11%

Malignancy
Cardio

vascular Infections Renal Failure

9%
6%

Renal-related mortality 
increased dramatically over time

● 10.2% of deaths after 5 years  
greatest increase among the 
major causes

● Increased probability after 8 
years

● Sharp rise after 10 years

● Renal insufficiency/failure was present in 17% of pre-LT, 47% of post-LT by 1 year, 
and 64% of post-LT patients overall

● Post-transplant renal insufficiency was strongly associated with increased overall 
mortality beyond 1 year (HR: 4.10, 95%CI: 2.87−5.86; P<0.001) 

Watt KDS, et al. Am J Transplant. 2010



The evolving mortality in liver transplantation

Watt KDS, et al. Am J Transplant. 2010



Faure S et al. J Hepatol 2012

Causes of mortality after LT in “real life” 
The Montpellier LT team center 



De novo cancer after LT

Herrero Jl et al, Liver Transplant 2005



Collett D, Am J Transplant 
2010

De novo cancer after LT

General population

Transplanted patients



Carenco C, Liver Int 
2015

Study including 322 
recipients 

De novo cancer after LT in France



Carenco C, Liver Int 2015

Survival is impaired in case of de novo cancer 
after Liver Transplantation

Study in 322 recipients 

Overall survival of patients who developed solid 
cancers or not 



A/ Cardiovascular diseases are the leading cause of non-

hepatic mortality after LT

B / De novo cancers are the leading cause of non-hepatic 

mortality after LT

C / The RR to develop de novo cancer is 2 to 15 fold higher in 

transplant patients than in the general population

D / Life expectancy after LT is similar than general population

What are the exact statements regarding long-term 
complication after Liver Transplantation ?



Immunosuppression after LT: 
good intentions, accelerating life countdown… 



What’s CNI minimization?

A / Tac C0 Levels 10-15 ng/mL

B / Tacrolimus withdrawal 

C / Target Tac C0 levels at 5 ng/mL

D / Tac C0 levels 5-8 ng/mL

E / Immunosuppresion withdrawal 



Immunosuppression withdrawal because liver is 
a « tolerogenic organ » !

Letvisky J et al Liver Transplant 2011



The liver as a tolerogenic organ
More or less !

IS withdrawal = russian roulette so far…

Lucky !

Unlucky…

Letvisky J et al Liver Transplant 2011



Current concept of CNI minimization

10-15 ng/mL

5-8 ng/mL

Nashan B, et al. Liver Transpl  2009 

≤5 ng/mL



Reduction in Tacrolimus Trough Levels 
Achieved in Different Studies

Neuberger JM et al. Am J Transplant 2009;9:327–336
Nashan B et al. Liver Transplant 2009;15:136–147

sTAC rTAC+MMF rTAC+EVR



What’s CNI minimization?

A / Tac C0 Levels 10-15 ng/mL

B / Tacrolimus withdrawal 

C / Target Tac C0 levels at 5 ng/mL

D / Tac C0 levels 5-8 ng/mL

E / Immunosuppresion withdrawal 



Clinical observation (1)

 58 years old woman
 Past medical history: diabetes, dyslipidemia, smoking  30 

pack/year, COPD, appendectomy
 Weight 55 kg, Size 1m68, BMI 19
 LT on October 30 2007 for decompensated alcoholic cirrhosis 

with hepatorenal syndrome (Child Pugh C10, MELD 24)
 Native liver without HCC
 Immunosuppressive regimen: 

– Solupred withdrawn in May 2008
– Tacrolimus 6 mg x2 /d (C0: 10 ng/mL)
– MMF (Cellcept) 1 g × 2/day



A / Age > 50 years

B / History of alcoholic liver disease

C / Gender

D / Smoking

E / Exposure to CNI

F / Weight

What are the de novo cancer risk factors identified in 
this patient ?



Environmental risk factors

Watt KD, Gastroenterology 
2009

Study including 798 
recipients



Carenco C, Liver Int 
2015



Smoking and de novo cancer

Herroro Jl, Liver Transpl 2011



Experimental arguments in favor the linkage 
between CNI and cancer

Maluccio et al. Transplantation 2003

Number of lung metastases in a model
of renal cancer metastases in SCID mice



CNI promotes tumor growth, metastasis and 
angiogenesis

Guba et al. Transplantation 2004





Relationship between mean TC during the first year and occurrence of 
solid cancers 

Carenco C, et al. Am J Transplant 2015 

CNI exposure and the risk of solid cancers after LT
A dose effect relationship 



A / Age > 50 years

B / History of alcoholic liver disease

C / Gender

D / Smoking

C / Exposure to CNI

D / Weight

What are the de novo cancer risk factors identified in 
this patient?



 October 2012 (5 years post LT)

 Gradual development of chronic renal 

dysfunction 
– eGFR at 40 mL/min/kg

– Proteinurea 0.2 g/L 

 Arterial hypertension despite bitherapy 

 Liver function tests : normal values

Clinical observation (2)



What are you proposing?

A / Tac whithdrawal and monotherapy with mycophenolate 

B / Dual therapy mycophenolate + everolimus  

C / Switch from Tac to everolimus monotherapy

D / No change for now…

E / Low dose of Tac (target C0 3-5 ng/mL) + everolimus start



 Ojo AO. et al, New Engl J Med 2003

Ojo AO et al. N Engl J Med 2003;349:931-940.

CRD after LT 



CNI withdrawal and monotherapy MMF 
for serious CNI-induced side effects 

Lassaily G, et al. Submitted 



CNI minimization  with antimetabolites/induction 
agents in de novo liver transplantation

Author Design IS AR Renal function 
(eGFR*), mean

F-UP 
(mo)

Comments

Boudjema et al 
2011

Randomized 
controlled

CNI+S (#100)
rCNI+MMF+S 
(#95)

46% vs. 
30% 
(p=0.024)

78 ± 26 vs. 90 ± 30
(p = 0.004**)

12 rCNI+MMF+S:
superior outcome
of renal function
and rejection rates

Benitez et al 
2010

Randomized 
controlled

TAC+S (#16)
vs. ATG+rTAC→
weaning 3 mo. 
(#21)

31.2% vs. 
66.7% 
(p=0.03)

NA 12 Study stopped 
prematurely due to 
↑rejection in very-low 
TAC arm (<5ng/mL) 

Neuberger et al 
2009

Randomized 
controlled

(A)TAC-C+S vs.
(B)rTAC+MMF+S 
vs. 
(C) anti-CD25+
+drTAC+MMF+S

27.6% vs. 
29.2% vs. 
19.0%

eGFR decrease
by 23.61 vs. 21.22 
vs. 13.63 mL/min at 
M12 (A vs C, 
p=0.012; A vs. B, 
p=0.199)

12 Superior renal function 
for anti-
CD25+drTAC+MMF vs. 
TAC-C. 
Non superiority of 
rTAC+MMF vs. TAC due 
to overlapping blood 
levels

Nashan et al
2009

Randomized 
controlled

sTAC+MMF+S +
(#28) vs.
rTAC+MMF+S 
(#27) 

17.8% vs. 
18.5%

CrCl
66.3 (17.6-110.2) 
78.6 (49.6-172.8)

6 Comparable efficacy

AR: acute rejection; ATG: anti-thymocyte globulin; CNI: calcineurin inhibitor; CNI-C: CNI control; CsA: cyclosporin; dCNI: delayed CNI; drCNI: 
delayed-reduced CNI; dTAC: delayed TAC; EVR: everolimus; F-UP: follow-up; IS: immunosuppression; MMF: mycophenolate mofetil; rCNI: reduced 
CNI; rTAC: reduced TAC; sTAC: standard TAC; S: steroids; SRL: sirolimus; TAC: tacrolimus; TAC-C: TAC control



Author Design IS AR Renal function 
(eGFR*), mean

F-UP 
(mo)

Comments

Otero A et al
2009

Randomized 
controlled 

TAC+S (#79) vs. 
antiCD25+TAC+
MMF+S (#78)

26.6% vs. 
11.5% 
(p=0.017)

sCr (mg/dL) 
1.2 vs. 1.0

6 Overlapping between 
arms for TAC levels

Bajjoka et al
2008 

Retrospective 
cohort 

CNI+MMF+S 
(#80) vs. 
ATG+dCNI+
+MMF+S

26% vs. 
16% 
(p=0.08)

43.7 vs. 57.4 (p< 
0.001)

12 ATG induction with
delayed CNI: lower
incidence of early
acute rejection and
superior renal function

Lin et al
2005

Non-
randomized 
controlled

TAC+S (#18) vs.
BAX+rTAC+S 
(#27)

27.8% vs. 
11.1 
(p=ns)

Median CrCl at M3  
57 vs. 72 mL/min 
(p=0.04)

6 Comparable efficacy of 
BAX+rTAC+S vs. TAC+S

Yoshida et al
2005

Randomized 
controlled

CNI+MMF+S 
(#76) vs. 
anti-
CD25+drCNI+M
MF+ S (#72)

27.7% vs. 
23.2% 
(p=0.68)

69.5 vs. 75.4 
(p=0.038) at 6 mo.
73.2 vs. 71.7 
(p=0.587) at 12 mo.

12 Superior renal function 
under delayed rCNI only 
in the early post-
transplant period

AR: acute rejection; ATG: anti-thymocyte globulin; BAX: basiliximab; CNI: calcineurin inhibitor; CNI-C: CNI control; CsA: cyclosporin; dCNI: delayed 
CNI; drCNI: delayed-reduced CNI; dTAC: delayed TAC; EVR: everolimus; F-UP: follow-up; IS: immunosuppression; MMF: mycophenolate mofetil; 
rCNI: reduced CNI; rTAC: reduced TAC; S: steroids; SRL: sirolimus; TAC: tacrolimus; TAC-C: TAC control.

CNI minimization  with antimetabolites/induction 
agents in de novo liver transplantation
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TAC Elimination
EVR C0 3–8 ng/mL→ ↑ 6–10 ng/mL (M4)
TAC C0 3–5 ng/mL → eliminated by M4

TAC Elimination halted early due to high AR rate

EVR + rTAC after liver transplantation: 
the H2304 study design

De Simone P, et al. Am J Transplant .2012;12:3008–20;

EVR + Reduced TACEVR + Reduced TAC EVR C0 3–8 ng/mL
TAC C0 3–5 ng/mL

TAC Control TAC C0 8–12 → ↓ 6–10 ng/mL (M4)

± CS after M6 All: TAC/CS ± MMF (BL-D30)

M4 M6 M12
Primary analysis

M24M1

Enrollment into TAC-WD arm was stopped due to higher rejection rates and protocol was amended based on DMC recommendation 
(Apr 2010)

A multicenter, open-label, randomized, controlled study to evaluate the efficacy and 
safety of EVR to eliminate or reduce TAC in de novo liver transplant recipients



Clear separation and clinically relevant reduction 
in TAC exposure in EVR + rTAC arm

Saliba F, et al. Am J Transplant. 2013;13:1734–1745.
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Renal function in patients on 
EVR + reduced TAC
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What are you proposing?

A / Tac whithdrawal and monotherapy with mycophenolate 

B / Dual therapy mycophenolate + everolimus  

C / Switch from Tac to everolimus monotherapy

D / No change for now…

E / Low dose of Tac (target C0 3-5 ng/mL) + everolimus start



Bernhardt P, Suisse, ILTS 2016, Abs. O-07
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 In February 2014: mandibular pain

 Oto-rhino-laryngology assessment: Endobuccal 

epidermoid carcinoma reaching the mandibular 

region

 Head - Neck Oncology comittee: 

– Surgery (pelvimandibulectomy with 

lymphadenectomy under temporary tracheostomy) 

– Adjuvant radiotherapy.

 IS : Tac and MMF…

Clinical observation (3)



A / Tac whithdrawal and monotherapy with mycophenolate 

B / Dual therapy mycophenolate + everolimus  

C / Switch from Tac to everolimus now 

D / Switch to everolimus one month after surgery  

E / No change for now…

F / Sparing strategy with Tac to target C0 5-8 ng/mL

What is your management with IS ?



A / Tac whithdrawal and monotherapy with mycophenolate 

B / Dual therapy mycophenolate + everolimus  

C / Switch from Tac to everolimus now 

D / Switch to everolimus one month after surgery  

E / No change for now…

F / Sparing strategy with Tac to target C0 5-8 ng/mL

My management would be…



A / Tac whithdrawal and monotherapy with mycophenolate 

B / Dual therapy mycophenolate + everolimus  

C / Switch from Tac to everolimus now 

D / Switch to everolimus one month after surgery  

E / No change for now…

F / Sparing strategy with Tac to target C0 5-8 ng/mL

Why not ?



RAPA

RAPAMYCIN DERIVATIVES
  

   CCI779 = temsirolimus (Torisel→)
   RAD001 = everolimus (Afinitor→) 

   AP23573 = deforolimus

PROTEIN SYNTHESIS APOPTOSIS
G1-S TRANSITION

Blocking mTOR inhibits protein synthesis, cell 
cycle transition and restores apoptosis 



mTOR Inhibitors in recipients with de novo 
cancer

Transplantation 2007

- 10 patients with SOT after LT

- Historical control without EVL 

VS

Median survival
21.3 vs 5.3 

months



 Retrospective study
 De novo SOT after LT for ALD
 83 patients : 38 pts EVR 
 EVR :

● One year survival 77, 4 % vs 47,2 
%

● 5 years survival35,2% vs 19,4 %
● p = 0,003
● RR 0,447

Thimonier E, Clin Transpl 
2014

p = 0.003



Thimonier E et al. Clin Transplant 2014Thimonier E, Clin Transpl 
2014

Metastatic 
(N+M+)

1Y: 62.5 vs 11.1 
%



CNICNI

Steroid
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Basical-Pivotal IS regimen for ALD
Synergistic action

Before 6 months 
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CNICNI
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The modern trend in high risk de novo 
SOT

During 1st months 



CNICNI
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CNICNI

During 1st months After x months 

The modern trend in high risk de novo 
SOT



• EVL initiation after surgery 0.75 mg x 2/jr

• Mycophenolate withdrawal 

• Tapering use of Tac 

• At the end 2016 : metastatic lung progression

• Systemic chemotherapy by ERBITUX and TAXOL

• Reduced EVL C0 level < 5

• Death in october 2017

Clinical observation (4)



Conclusions

1) Patients take benefit from CNI sparing strategies 
reducing :

- De novo solid cancers
- HCC recurrence 
- Serious cardio vascular events
- Chronic renal dysfonction 

2) However few patients may develop humoral rejection 
(AMR)

3) Interest to develop new tools to individualize 
management of IS minimization and to identify « High risk 
patients »  
 



Management of liver recipients

Pareto principle
« 80% of effects are the products of 20% of causes »

Most of the concerns are concentrated in few 
patients ! 

Vilfredo Pareto (1848– 1923) 

Italian sociologist, economist and philosopher. 

He made several important contributions to economics, 

particularly in the study of income distribution and in the 

analysis of individuals' choices 



BACK UP 



Timing

●Preformed (retransplantation, female recipient, 
transfusion, biliary or autoimmune disease)

●De novo

Specificity

●Class II : mostly de novo, persisting 
DSA (impact of DQ +++) 

●Class I : mostly preformed

Quantification

●Quantified by Luminex +++ (Mean fluorescence intensity 
– MFI) - positive > 300-500 

●Considered high when > 10 000

Persistence ●Yes
●No

What about Donor-specific antibody (DSA) 
after minimization?

The Need for precision



De novo DSA after liver 
transplantation

Controversial impact

De novo DSA HR 1,99



Low CNI level
Impact on de novo DSA development

O’Leary, AJT, 
2016

Kaneku, AJT, 
2013

<3ng/m
l



mTOR inhibitors and DSA

Clin Transplant, 2014



Antibody-mediated rejection 
Take home messages

• AMR is a reality
– Acute AMR: high sensitized recipients
– Chronic AMR: IS minimization 

• Crossmatch T/B, HLA DSA monitoring
• Liver graft biopsy protocol
• To define therapeutic protocol
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