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Normal life post transplant: How close are we? 
 Children with functioning allografts (1999-2007) 
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Pediatric liver transplant/year      1998-2009 



CHP Liver Transplant (2001-Present):  
Post-transplant Patient & Graft Survival 
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 Patient Survival           N=292
 Primary Graft Survival N=292



Outcomes after Tx for PSC  
(Miloh et al Liver Transplantation 17:925-933, 2011) 





Patient and Graft Survival after LTx in 
PSC 



Critical areas in long term pediatric 
transplantation 
 Long term outcomes 
 Allograft  outcomes over the long term 
 Non-allograft related outcomes 
 What do we mean by an “ideal” outcome 

 Barriers to overcome 
 Better immune monitoring 
 Investigating tolerance 

 

 



Late Challenges After Transplant 

 Long term management of 
Immunosuppression 

Assessment and management of late 
surgical and medical issues 

Late graft pathology 
PTLD 
Renal Insufficiency 
Recurrent Disease 

Neurodevelopmental Issues 
Non-adherence 

 





Long term outcomes: what do we know? 

Author Year # Patients 
(adults/children) 

Transplant years 
(Follow-up 
period) 

Notes 

Soltys 2007 872 children >1 year 

Ng 2008 461 children 
167 children 

5 years 
10 years 

Graft survival 
88% 

Duffy 2010 179/114 1984-1988  
(20 year) 

Jain  2011 834/166 1989-1992  
(17-20 year) 

20 year survival 
rate for 
children= 77.1% 



Impact of technical and immune  complications on 
long term outcome  Duffy et al: Annals of Surgery 2010 



Impact of biliary complications 



Impact of immune complications 

Ng et al, Pediatrics, 2009 Duffy et al,  Annals of Surgery, 2010 



Etiology of late mortality and graft loss 
(Soltys et al, 2007) 

EVIDENCE OF OVER IMMUNOSUPPRESSION (INFECTION) AS WELL AS  
UNDER IMMUNOSUPPRESSION (IMMUNE INJURY) 



 
 



 
 

Miloh et al (2011), above 



Critical areas in long term pediatric 
transplantation 
 Long term outcomes 
 Allograft  outcomes over the long term 
 Non-allograft related outcomes 
 What do we mean by an “ideal” outcome 

 Barriers to overcome 
 Better immune monitoring 
 Investigating tolerance 

 

 
  



Extra-Hepatic Morbidity at the 10-Year 
Anniversary Clinic Visit 
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The “ideal” survivor? 

 Allograft related criteria 
 Normal ALT, t bili, albumin, ggt 
 No CR, no Re-Tx,  
 Monotherapy immunosuppression 

 Absence of immune suppression morbidity 
 PTLD, diabetes, growth deficit, renal dysfunction, 

hypertension, anti-seizure medication 



Contributors to late allograft 
dysfunction 

Technical 

Immune 

Infection 

Recurrent 
disease 

Ischemia 
(non-

technical) 

Non- 
adherence 



Critical areas in long term pediatric 
transplantation 
 Long term outcomes 
 Allograft  outcomes over the long term 
 Non-allograft related outcomes 
 What do we mean by an “ideal” outcome 

 Barriers to overcome 
 Better immune monitoring 
 Investigating tolerance 

 

 
  



Need for improved immune monitoring 

KM Probability of rejection in 5 year 
survivors    Ng et al, Pediatrics, 2008 



Rejector : donor response > third-party response = index >1 

With Donor With Third Party 

5.6% 2.0% 

0.2% 6.1% 

AJT, 2009 

Rejector: Donor response > 
third-party response 

Non-rejector: Donor response < 
third-party response 



Molecular 
signatures- 
rejection-free 
outcomes after 
liver 
transplantation 



Critical areas in long term pediatric 
transplantation 
 Long term outcomes 
 Allograft  outcomes over the long term 
 Non-allograft related outcomes 
 What do we mean by an “ideal” outcome 

 Barriers to overcome 
 Better immune monitoring 
 Investigating tolerance 

 

 
 



Operational 
transplant tolerance 



 “Children are the trailblazers”...Dr Starzl 



Thank you! 
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