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Educational Goals

ÅDiscuss IS in the present setting
ÅBenefits

ÅLimitations

ÅSpecific Strategies

ÅReview IS withdrawal
ÅSpontaneous

ÅInduced



LT Current challenges to long term survival

ÅLong term mortality (1y post LT)
ÅHepatic causes 28%

ÅMalignancy 22%

ÅCardiovascular 11%

ÅInfections 9%

ÅRenal Failure 6%
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Long term mortality post LT
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Modifiable Factors 

ÅDM

ÅHypertension

ÅObesity

ÅFrailty

ÅRenal Insufficiency

ÅSmoking
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Modifiable Factors 

ÅDM 15%-25% 1y, 33% overall

ÅHypertension 17%-56% 67% overall

ÅRenal Insufficiency 17%-47% overall

ÅHemodialysis 6% at LT, 10% overall

ÅSmoking 46% o
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Cause specific probability of death over time
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Renal Failure: A very special problem

ÅTime dependent multivariable analysis showed
ÅRenal failure increased mortality HR in

ÅOverall deaths beyond 1y 3.59 (2.50-5.16)

ÅLiver related deaths beyond 1y 5.10 (2.41-10.8)

ÅMalignancy deaths beyond 1y 2.66 (1.35-5.25)

And timing is everything 

ÅIf renal failure occurred 1-5 y post LT 
ÅHR for all cause mortality 2.73 (1.56-5.69) 

©2010 MFMER  |  slide-9

Watt et al AJT 2010



IS then is the major focus

ÅIS will impact:
ÅHTN
ÅCyA

ÅDM
ÅSteroids
ÅTacrolimus

ÅHyperlipidemia
ÅmTOR inhibitors

ÅMost importantly renal function is affected
ÅCyA and tacrolimus
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LT: from then to now

ÅCurrent results in LT are due to
ÅExcellent IS in an organ that is tolerant

ÅImproved patient selection

ÅBetter control of primary disease

ÅClinical care

ÅSurgical

ÅIntensive care 

ÅPost-operative medical care
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Liver Transplant IS milestones

ÅPre-1978 steroids and azathioprine

ÅCyA IS properties discovered in 1976 

Åapproved for clinical use 1983

ÅTacrolimus (1994) and mycophenolate (1995)

ÅMonoclonal Abôsbecame more available later

ÅDacluzumab 1997

ÅBasiliximab 1998

ÅAlemtuzumab 2001

Å2000ôs mTOR inhibitors

Å Sirolimus 2001 

Å Everolimus 2009
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How we use them currently
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And the graft survival has improvedé
Graft failure rate
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Liver Transplant Rates
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Waiting time by Urgency in USA
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Survivors by Age at LT
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Incidence of ACR
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A Clinicianôs Approach

ÅPatients have benefited from IS over time

ÅMinimal IS after first year should be a unifying 
goal

ÅRenal insufficiency prevention is primary target

ÅMalignancy, hypertension and hyperlipidemia 
also important
ÅMore so as NASH and ASH likely to be fast growing 

group
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Current Strategies on IS

ÅSteroids
ÅMost centers decrease steroids gradually and D/C 

by 4-6 months post LT

ÅExceptions are pts who have AIH (pre-LT or de 
novo)

ÅUse in ACR is generally limited to pts with high Banff 
scores and most centers limit to BPAR

ÅThis strategy improves DM, osteopenia and CV 
disease. May also limit infectious complications
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Current Strategies on IS

ÅCalcineurin inhibitors
ÅTacrolimus by far most common

ÅHas led to very low chronic rejection (5%)

ÅUniform desire to reduce to trough levels 

ÅBetween 5-7 ng/dL in the first year

ÅThis decreases renal toxicity

ÅImproves neurological side effects

ÅMay decrease NODAT

ÅTacrolimus ñrescueò for BPAR with low Banff and for 
chronic rejection
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Current Strategies on IS

ÅRenal sparing strategies

ÅMost centers begin treatment with 
mycophenolate

ÅIL-2 receptor induction and hold steroids 3-5d

ÅWhile there are many patietns who can be 
managed with CI regimen alone, MMF is used 
to decrease levels of CI 
ÅKidney sparing CI/MMF approach
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Current Strategies on IS

ÅmTOR inhibitors 
ÅHad wide appeal due to renal sparing profile

ÅPrice paid was higher ACR rate and discontinuation 
due to lipid profile

ÅSirolimus associated with HA throbosis (perhaps 
unfairly)

ÅUlceration, poor wound healing and edema make 
them less appealing to pts
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Current Strategies on IS

ÅmTOR inhibitors 
ÅThe use of these agents with MMF or combined with 

lower doses of CI have been adopted by some 
centers

ÅIncreased ACR and lipid management costs have to 
be weighed when deciding if needed

ÅMay be potentially anti neoplastic so appeals in 
setting of HCC or CCA complicated cases IS
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Current Strategies on IS

ÅInduction therapies
ÅMany centers used induction to diminish the impact 

to kidneys of early CI

ÅBecame very popular during the transition to MELD 
when sig numbers of pts with renal failure were 
favored for LT

ÅATG, basiliximab and daclizumab were heavily used

ÅAlemtuzumab did not appeal to the field due to 
negative impact on HCV
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Overall Approach

ÅWhen managing IS post LT, imperative to:
ÅConsider comorbidities

ÅInculcate sense of responsibility to minimize risk of 
ACR but avoid over-treating patients as the 
consequences are dire

ÅRenal function should be monitored and protected at 
all costs

ÅDM, hypertension, dyslipidemia should not be 
ignored
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