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Liver transplantation is
accepted as a therapeutic
modality by NIH Consensus
Conference
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“The operation itself is but one incident,
no doubt the most dramatic, yet still only
one in the long series of events which
must stretch between illness and
recovery”

Sir Berkeley Moynihan
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Liver Transplantation

Liver transplantation should be reserved
to those that have exhausted standard
medical and surgical therapies.

Liver transplantation is a form of
treatment, and as such was designed for
those with life threatening complications
of end stage liver disease.
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Complications of Liver Cirrhosis

Portal hypertension
Esophageal varices
Ascites
Splenomegaly

Cardiovascular dysfunction
Cardiomyopathy
Hyperdynamic circulation

Pulmonary dysfunction
Arterial hypoxemia from pulmonary shunts
Pulmonary hypertension

Synthetic dysfunction
Coagulopathy
Hypoalbuminemia

Renal dysfunction
Hepatorenal syndrome
Platelet dysfunction and coagulopathy
Electrolyte disturbances

Neurologic dysfunction
Hepatic encephalopathy

Excretory dysfunction
Jaundice
Pruritis

Risk of malignancy
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Indications for LTX

* Chronic end-stage liver disease
—Chronic Hepatitis B and C
—Alcoholic liver disease
—Autoimmune hepatitis
—PBC
—Secondary biliary cirrhosis
—PSC
—Biliary atresia
—NASH
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Indications for LTX

* Metabolic liver disease
—Wilson’s disease
—Alpha-1 antitrypsin deficiency
—Hemochromatosis
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Rising Incidence of HCC: US 1976-1995
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Hepatocellular Carcinoma : Incidence Time
Trends
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Trends in OLT for hepatic malignancies in
USA

800
600+
B Other
400+ B Cholangio
OHCC

2001

1996 2002 2006

1 3 Cleveland Clinic UNOS Database



Milan Criteria: 1996

* One lesion less than 5 cm, OR

* Up to 3 lesions each less than 3 cm
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HCC and the Milan Criteria
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Expanded Criteria For OLT in the setting
of HCC

* UCSF:
—Single tumor up to 6.5 cm

—< 3 tumors each up to 4.5 cm but with
cumulative diameter up to 8 cm.
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Transplant For Recurrent Disease
(HCV)
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Retransplantation for recurrent HCV

* Hepatitis C is the most common indication for
liver transplantation in most countries.

* Re-infection of liver allografts is virtually
universal and occurs at reperfusion

* HCV liver injury is believed to be more
aggressive in transplant recipients compared
to non-transplant patients.
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Recurrent HCV

* HCV is currently responsible for at least 40%
of all re-tx in the U.S. and the number is
anticipated to rise.
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Patterns Of HCV Recurrence
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Factors With Impact On Recurrent HCV

Viral Factors Host Factors latrogenic | Donor Factors
Pre-OLT RNA | Immune status Immunosuppr | Donor age
Post-OLT RNA | Non-Caucasian | °°>vS drugs Steatosis

race (steroids,
Genotype 1b MMF) Iron load
Genetic Female gender Ischemic time | CMV status
diversity
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Treatment of Recurrent HCV

* Using Pg IFN and RBV combination
therapy (5 studies/~1350 pts):
—SVR 26%-40% (average 23%)

—High withdrawal due to side effects (7%-43%
mostly due to anemia)
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Results of Re-tx for HCV
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Predictors of poor outcome after re-tx

* Time: Later is better

* Renal function

1 3 Cleveland Clinic



Current Recommendations

* For selected patients with recurrent HCV after
initial OLT, re-tx is an appropriate option

* Those with early and severe recurrence of
HCV or those with a significant renal
dysfunction, re-tx is associated with poor
outcome and should be avoided.
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Disease Recurrence post OLT: NASH vs.
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— HCV
= NASH
p = 0.0007

0.0

40 60 80

Months since transplant

1 3 Cleveland Clinic

Zein NN, et al. 2009



The Impact of Steroids on Disease Recurrence
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Survival post OLT: NASH vs. HCV
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Cause of Death post OLT: NASH vs. HCV

Cause of Death NASH Hepatitis C

Cardiovascular 4 1
events
Recurrence of 0 8

Liver disease

Others 1 2

I'] Cleveland Clinic Zein NN, et al. 2009



Familial Amyloidosis Polyneuropathy

* FAP is an autosomal-dominant inherited systemic
disease
— Neuropathy (peripheral and autonomic)
— Cardiomyopathy
— Nephropathy
— Malnutrition

* A mutant protein is produced by the liver and
deposited in various tissues.
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Familial Amyloidosis Polyneuropathy

* OLT is the only definitive therapy for FAP

* Worldwide experience include > 550 patients
transplanted in 54 centers
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Familial Amyloidosis Polyneuropathy

* One year and 5 years survival are 90% and
82%, respectively

* Abnormal Amyloid protein becomes
undetectable and most patients has no further
progression of neuropathy or cardiac disease.

* 30% of patients may even improve
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Domino liver transplantation —
the Concept

Domino
recipient

Metabolic liver
disorder

Deceased or
live donor

Pathology
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Ethics Of OLT
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The First Assumption

Lower waitlist mortality
Lower MELD at OLT
Better post-OLT outcome
Improved financial state

More
transplants

A
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It has been suggested that increasing OLT volume by
using marginal organs may lead to lower outcome
raising ethical dilemmas: Going Against Conventional
Wisdom!!!

VOLUME OUTCOME
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Changing Philosophy?

* Donors: Greater use of extended criteria
donors and DCD

* Recipients: More liberal listing of:
—QObese patients
—Patients with multi-organ dysfunction
—HCC beyond Milan

—Sicker patients who were not able to
complete chemical dependency treatment
after approval by the Ohio Solid Organ
Transplant Consortium
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Increasing the Volume
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Looking at the Outcome

* Assess intention-to-transplant outcome
following a change in our program
philosophy associated with a significant
increase in OLT volumes and the use of
marginal donors.
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Measuring the Outcome
2000-2004 vs. 2005-2007

* Volume of OLT
* Average MELD at the time of OLT
* Waitlist death

* 1-year Graft survival

* 1-year Patient survival
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Volumes
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Severity of iliness

50% increase in patients with MELD > 21

P<0.0001
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Waitlist death (%)
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1-year graft survival (%)
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1-year patient survival (%)
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Pre- and post-transplantation outcome following
a change from program-centered to patient-
centered selection committee decision making

Zein NN, Miller C, Bennett R, Smith M, Humberson A

Presented at the OLT ethics conference in Chicago,
2008



Conclusion

* Changing our program philosophy resulted
In:

—Greater OLT volumes

—Decrease in waitlist death

—No compromise of graft or patient
survival

* These findings may have implications in
the era of continued shortage of organs.
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The First Step: Building The Dream
Team
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Current Outcomes: US Transplant Scientific
Registry (CCF, July 07-June 08)
Data Published in January 2009
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Current Numbers: US Transplant Scientific
Registry (CCF, July 07-June 08)

N

Adult Graft Survival 84 82
Adult Patient Survival 01 88
Peds Graft Survival 100 93
Peds Patient Survival 100 93
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US Transplant Scientific Registry
(CCF, 3-year survival

|t o [

Adult Graft Survival 75.4 72
Adult Patient Survival 80 77
Peds Graft Survival 87.5 82
Peds Patient Survival 87.5 80
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Conclusions

* Recent advances in knowledge has
led to expanded list of indications for
OLT.

* The risk/benefit ratio and its ethics
will continue to be evaluated as we
move forward with “non-traditional”
indications for organ transplantation.
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Thank you for participating in our webinar today!

Market and Network Services
Access Line

A new, one-stop, easy to use service dedicated for Case Managers, Medical
Directors and Corporate Leaders who need assistance in referring patients to
Cleveland Clinic, Main Campus. This line is open from 7am — 11pm, seven

days a week.

216-738-5439



