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Source: www.ustransplant.org



Registered U.S. Patients Waiting Registered U.S. Patients Waiting 
for Transplantsfor Transplants

106,210106,210Total patientsTotal patients

255255IntestineIntestine

7676Heart/LungHeart/Lung

1,4571,457PancreasPancreas

2,1762,176Kidney/PancreasKidney/Pancreas

1,7661,766LungLung

3,1453,145HeartHeart

16,07316,073LiverLiver

85,65485,654KidneyKidney

Source:Source: www.unos.orgwww.unos.org 7/15/107/15/10

6,320  (2009)
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When to Consider Liver Transplantation: When to Consider Liver Transplantation: 
Assessment of Prognosis inAssessment of Prognosis in

Subjects with CirrhosisSubjects with Cirrhosis

�� �� Natural history of cirrhosisNatural history of cirrhosis

�� �� Prognostic Indices:Prognostic Indices:

Compensated cirrhosisCompensated cirrhosis

Decompensated cirrhosisDecompensated cirrhosis

�� �� When liver transplantation should be When liver transplantation should be 
consideredconsidered



Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis DeathDeath

Chronic 
liver 

disease

Chronic 
liver 

disease

Natural History of 
Chronic Liver Disease

Development of 
complications :

Development of 
complications :

· Variceal hemorrhage
· Ascites
· Encephalopathy
· Jaundice
· HCC

· Variceal hemorrhage
· Ascites
· Encephalopathy
· Jaundice
· HCC



· Liver biopsy
· Clinical / Imaging
· Liver biopsy
· Clinical / Imaging

· Large varices ��� � beta-blockers
· Small varices ��� � EGD in 1-2 yrs
· No varices ��� � EGD in 2-3 yrs

· Large varices ��� � beta-blockers
· Small varices ��� � EGD in 1-2 yrs
· No varices ��� � EGD in 2-3 yrs

· Ultrasound q 6 mos· Ultrasound q 6 mos

· Measures to stop alcohol use
· Hep A and B vaccination
· Measures to stop alcohol use
· Hep A and B vaccination

Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis DeathDeath

Chronic 
liver 

disease

Chronic 
liver 

disease
Diagnosis:Diagnosis:

Screen for varices (EGD):Screen for varices (EGD):

Screen for HCC:Screen for HCC:

Management of Compensated 
Cirrhosis

MANAGEMENT OF COMPENSATED CIRRHOSIS MANAGEMENT OF COMPENSATED CIRRHOSIS –– SUMMARYSUMMARY



Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis

Orthotopic 
liver

transplant 
(OLT)

Orthotopic 
liver

transplant 
(OLT)

DeathDeath
Chronic 

liver 
disease

Chronic 
liver 

disease

Diagnosis:Diagnosis:

Treatment:Treatment:

Early diagnosis of SBP:Early diagnosis of SBP:

· Clinical
· US or CT scan
· Clinical
· US or CT scan

· Sodium restriction
· Spironolactone-based
· No NSAIDs

· Sodium restriction
· Spironolactone-based
· No NSAIDs

· Paracentesis q admission 
or with symptoms

· No aminoglycosides in 
SBP

· Paracentesis q admission 
or with symptoms

· No aminoglycosides in 
SBP

AscitesAscites

Management of AscitesManagement of Ascites

MANAGEMENT OF ASCITES MANAGEMENT OF ASCITES –– SUMMARYSUMMARY



Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis

Orthotopic 
liver

transplant 
(OLT)

Orthotopic 
liver

transplant 
(OLT)

DeathDeath
Chronic 

liver 
disease

Chronic 
liver 

disease

Diagnosis / Treatment:Diagnosis / Treatment:

Other Treatments:Other Treatments :

Prophylaxis of rebleed:Prophylaxis of rebleed :

Variceal BleedVariceal Bleed

· Endoscopy within 12 hrs· Endoscopy within 12 hrs

· Vasoactive agent
· Antibiotics
· Vasoactive agent
· Antibiotics

· Beta-blockers and/or
· Serial ligation
· Beta-blockers and/or
· Serial ligation

Management of Variceal Bleeding
MANAGEMENT OF VARICEAL BLEEDING MANAGEMENT OF VARICEAL BLEEDING –– SUMMARY SUMMARY 



Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis

Orthotopic 
liver

transplant 
(OLT)

Orthotopic 
liver

transplant 
(OLT)

DeathDeath
Chronic 

liver 
disease

Chronic 
liver 

disease

DiagnosisDiagnosis

Treatment:Treatment:

EncephalopathyEncephalopathy

· Clinical· Clinical

· Lactulose
· Rifaximin
· Lactulose
· Rifaximin

· No long-term 
protein restriction

· No long-term 
protein restriction

Management of Encephalopathy

MANAGEMENT OF HEPATIC ENCEPHALOPATHY MANAGEMENT OF HEPATIC ENCEPHALOPATHY -- SUMMARY SUMMARY 



Prognosis in CirrhosisPrognosis in Cirrhosis
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Prognosis in Compensated CirrhosisPrognosis in Compensated Cirrhosis
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Prognosis in CirrhosisPrognosis in Cirrhosis
Decompensated CirrhosisDecompensated Cirrhosis
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Cirrhosis: Median Survival based on  
Complications

Cirrhosis: Median Survival based on  Cirrhosis: Median Survival based on  
ComplicationsComplications
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Prognostic Scores in Prognostic Scores in 
Decompensated CirrhosisDecompensated Cirrhosis
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Clinical Judgment: Counting Clinical Judgment: Counting 
on your Fingers / Mental Mathon your Fingers / Mental Math
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CTP Score: Using a Simple CTP Score: Using a Simple 
CalculatorCalculator

�� 1������������������������
������
����1������������������������
������
����
���������	����	����	�����������3����������	����	����	�����������3�

�� ?)?) "" ��=��=



MELD Score: Using a fancy MELD Score: Using a fancy 
CalculatorCalculator
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What we need: Scoring system as What we need: Scoring system as 
accurate as handaccurate as hand --held computers held computers 
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Model for EndModel for End --Stage Stage 
Liver Disease (MELD)Liver Disease (MELD)
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MELD EquationMELD Equation

�� MELD =(0.957 x log(creatinine) + 0.378 x MELD =(0.957 x log(creatinine) + 0.378 x 

log(bilirubin) +1.12 x log(INR) +0.643) x 10log(bilirubin) +1.12 x log(INR) +0.643) x 10
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Sample MELD ScoresSample MELD Scores
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MELD Score and Mortality MELD Score and Mortality 
RiskRisk
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MELD Score and Risk of Death 
Waiting for Liver Transplant

MELD RR

0-10 0.32 P <0.001

11-20 1.0 --------

21-30 8.07 P <0.001

31-40 35.5 P <0.001

SRTR
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MELD and Transplant BenefitMELD and Transplant Benefit
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Evolving Concepts in Allocation:
Mortality Rates by MELD – “Transplant 

Benefit”

Evolving Concepts in Allocation:
Mortality Rates by MELD – “Transplant 

Benefit”

HR=3.64
P<0.001

HR=2.35
P<0.001

HR=1.21
P=0.41

HR=0.62
P<0.01

HR=0.38
P<0.001

HR=0.22
P<0.001

HR=0.18
P<0.001

HR=0.07
P<0.001

HR=0.04 
P<0.001

11
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1000010000
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Mortality 
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1000 
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Mortality 
rate per 

1000 
patients

6-116-11 12-1412-14 15-1715-17 17-2017-20 21-2321-23

MELDMELD

24-2624-26 27-2927-29 30-3930-39 40+40+

HR=hazard ratioHR=hazard ratio





Projected Lifetimes With and Without Projected Lifetimes With and Without 
Transplant by MELD ScoresTransplant by MELD Scores
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Implications of MELD-related Survival 
Data

� Lack of survival benefit MELD score 

< 15 for cadaver transplants 

� Survival worse if high donor risk livers  

used for patients with low MELD scores

� Survival benefit even if high DRI livers 

are used for patients with the highest 

MELD scores.



Drawbacks with MELD based organ Drawbacks with MELD based organ 
allocation system:allocation system:
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Patients Advantaged and Patients Advantaged and 
DisadvantagedDisadvantaged
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Problems with measurement of Problems with measurement of 
MELD variablesMELD variables
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Liver transplantationLiver transplantation
Hepatocellular carcinomaHepatocellular carcinoma
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When to Consider Liver When to Consider Liver 
Transplantation: The FutureTransplantation: The Future
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Compensated
cirrhosis

Compensated
cirrhosis

Decompensated
cirrhosis

Decompensated
cirrhosis

Development 
of cirrhosis

Development 
of cirrhosis

Orthotopic 
liver 

transplant 
(OLT)

Orthotopic 
liver 

transplant 
(OLT)

DeathDeath

Median 
survival
~ 9 years

Median 
survival
~ 9 years

Median 
survival

~ 1.6 
years

Median 
survival

~ 1.6 
years

Chronic 
liver 

disease

Chronic 
liver 

disease

Development 
of 

complications
:

Development 
of 

complications
:Variceal hemorrhage

· Ascites
· Encephalopathy
· Jaundice
· HCC

Variceal hemorrhage
· Ascites
· Encephalopathy
· Jaundice
· HCC

SUMMARY
NATURAL HISTORY OF CHRONIC LIVER DISEASE NATURAL HISTORY OF CHRONIC LIVER DISEASE –– SUMMARYSUMMARY



When should Liver Transplantation When should Liver Transplantation 
be considered for liver failure in be considered for liver failure in 

cirrhoticscirrhotics
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