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Father of Modern Transplantation 

Thomas Starzl

First successful human liver transplant in 1967 (Denver, U.S.A.)  

No sense of accomplishment can exceed that of seeing a robust 

LT recipient who, a few weeks earlier, was seemingly near 

death from ESLD. 



ωOver 30 million Americans live with Liver Disease.

ω17,000 Patients currently waiting for liver transplant in 
2018.

ω1,200 patients died awaiting a liver transplant in 2018.

ωNearly 8,000 liver transplants occur in USA every year.

ωOne year survival rate of 90%.

ωFive year survival rate of 75 %.

www.optn.org

Liver Transplant Statistics

http://www.optn.org/




ωFull rehabilitation is achieved in the majority

ωin those with manageable complications

ωGoal: Resumption of usual pre-end-stage liver 
disease activities

ωPregnancy is possible

Post-Transplantation 

Quality of Life



Indications for Liver Transplant

ω Hepatocellular disease

ωViral Hepatitis

ωEtoh

ωNAFLD

ωAIH

ω Cholestatic disease

ωPBC

ωPSC

ω Metabolic disease

ωWilson

ωHFE

ω Vasculopathies

ωSOS

ωBudd Chiari Syndrome

ω Malignancies

ω Post transplant complications

ω Acute liver failure



Etiologies of Cirrhosis

Å Viral

Å Hepatitis B

Å Hepatitis C

Å Toxic

Å Alcohol, MTX

Å Metabolic

Å Non Alcoholic Fatty Liver 

disease (NAFLD)

Å Biliary

Å PSC

Å PBC

ƋGenetic/Hereditary

ðHemochromatosis

ðWilsonõs Disease

ðAlpha 1 Antitrypsin

ðInborn errors of 

metabolism

ƋOthers

ðAutoimmune Hepatitis

ðCongestive hepatopathy 
(aka Cardiac Cirrhosis)

ðCystic Fibrosis



Å Acute Liver Failure (ALF)

ÅViral etiology

ÅAcute Hep B: 10%

ÅAcute Hep A:  7%

Å Drug Toxicity

ÅAcetaminophen Overdose: 20%

Å Toxins

ÅMushrooms

Å Metabolic decompensation

ÅWilsons disease

Å Fatty Liver of Pregnancy

Å1:16,000

Indications for Liver Transplant



ω Significant cardiac and pulmonary dysfunction 
ωe.g. severe hypoxia
ωRSVP above 35 mm Hg
ω Intubated patients: 90-95% in-patient mortality

ω Uncontrolled sepsis
ω Extra-hepatic malignancy
ω Active drug/alcohol use
ω Inability to comply with post-transplant treatment
ω FHF: (+) irreversible brain injury
ω Predictors of decreased chance of peri-operative survival

Liver Transplantation: 
Absolute Contraindications



*  Factor: expertise/experience of transplant team

ωPortal vein thrombosis

ωAdvanced age

ωHIV infection

ωHCC

ωif guidelines are exceeded

*  Metastatic neuroendocrine tumors

- 5-year actuarial survival rates ~ 50%

Liver Transplantation :
Relative Contraindications



ωProgressive synthetic dysfunction

ωPT/INR, albumin, bilirubin

ωMalnutrition from end-stage liver disease

ωFirst complication of cirrhosis

ωascites, variceal bleed, PSE

ωCirrhosis (including compensated form)

ωHCC

ωFulminant hepatic failure

Indications for Referral to Transplant Center



[0.957 (logcreatinine) + 

0.378 (logtotal bilirubin) +

1.12 (logINR) + 0.643] x 10

Minimum value 6; maximum capped at 40

Creatinine capped at 4.0 mg/dl for patients on HD

Model for End -Stage Liver Disease (MELD)



ωUsed by United Network for Organ Sharing (UNOS) 
since early 2002

ωUses criterion of medical urgency

ωPredicts pre-liver transplant mortality

ωPoor predictor of post-liver transplant survival

MELD Score



ωAscites

ωVariceal bleeding

ωHepatic encephalopathy

ωSpontaneous bacterial peritonitis

ωHepatorenal syndrome

* 5-year survival with onset of any of the above: 20-
50% compared to compensated cirrhotics

Complications of Cirrhosis and Portal 
Hypertension



Cirrhosis

ÅCirrhosis Ƃthe end stage of any chronic liver disease

ÅTwo major syndromes result 

ÅPortal hypertension 

ÅHepatic insufficiency

ÅMany definitions but common theme is injury, repair, 
regeneration and scarring

ÅEpidemiology:

Å Cirrhosis causes more than 49,500 deaths in 2010 and was 
the 8th leading cause of mortality[1]
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Portal systemic 
collaterals

Distorted 
sinusoidal 

architecture
leads to 

increased 
resistance

Portal vein

Cirrhotic Liver 
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Liver insufficiency

Variceal hemorrhage

Complications of Cirrhosis Result from Portal 
Hypertension or Liver Insufficiency

Cirrhosis

Ascites

Encephalopathy

Jaundice

Portal hypertension
Spontaneous 
bacterial peritonitis

Hepatorenal 
syndrome



Compensated
cirrhosis

Decompensated
cirrhosis

DeathChronic liver 
disease

Natural History of Chronic Liver Disease

Development of 

complications:

¶Variceal hemorrhage
¶Ascites
¶Encephalopathy
¶Jaundice





Clinical Manifestation of Chronic Liver Disease

of Chronic Liver Disease
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Ascites

ÅDevelops in the cirrhotic patient as the PH worsens and 

there is transudation of fluid from the liver to the 

peritoneal cavity

ÅDevelopment of hyperdynamic circulation marked by 

splanchnic and peripheral vasodilatation and 

increased cardiac output

Å Blood flow to other organs reduced due to 

vasoconstriction (kidneys, muscles, brain)

ÅRenal perfusion falls and there is release of renin and 

aldosterone leading to renal sodium retention



Cirrhosis

Activation of neurohumoral 
systems (renin, angiotensin, 

aldosterone)

Effective arterial 
blood volume

Hepatic venous 
outflow block

Ascites

Sinusoidal pressure

(HVPG ² 10-12 mmHg)

Sodium and water 
retention

Arteriolar 
resistance
(vasodilation)



Ascites

ω Cirrhosis (85%)

ω Most common cause of ascites

ω Most common complication of 
cirrhosis

ω Survival 5 years after the  
developement of ascites is 50%

ω Difficult to treat ascites survival 
40-60% in two years



Ascites

ωDiagnosis:

ωPhysical examination

ωBulging flanks

ωShifting dullness

ωFluid wave

ωUltrasound

ωDiagnostic Paracentesis

ωSAAG (serum albumin-ascitic fluid albumin gradient) 



Ultrasound is the Most Sensitive Method to Detect Ascites

Liver

Ascites



Initial Workup of Ascites
Diagnostic Paracentesis

Glucose, LDH

CytologyPMN count
Culture

Protein/Albumin
Amylase

Routine

Optional

? secondary
infection? cirrhotic 

ascites ? pancreatic 
ascites

? malignant ascites? SBP





Diagnostic Paracentesis

Indications

Contraindications

¶New -onset ascites

¶Admission to hospital

¶Symptoms/signs of SBP

¶Renal dysfunction

¶Unexplained encephalopathy

¶None



Management of Uncomplicated Ascites

ÅSodium Restriction

¶2 g (or 5.2 g of dietary salt) a day

¶Fluid restriction is not necessary unless there is 
hyponatremia (<125 mmol/L)

¶Goal: negative sodium balance

¶Side effect: unpalatability may compromise 
nutritional status



Management of Uncomplicated Ascites

Å Diuretic Therapy
Å Dosage

¶Spironolactone 100 -400 mg/day 

¶Furosemide (40 -160 mg/d) for inadequate weight loss or if 
hyperkalemia develops

¶ Increase diuretics if weight loss <1 kg in the first week and < 2 kg/week 
thereafter

¶ Decrease diuretics if weight loss >0.5 kg/day in patients without edema 
and >1 kg/day in those with edema

¶ Side effects

¶Renal dysfunction, hyponatremia, hyperkalemia, encephalopathy, 
gynecomastia



¶Diuretic -intractable ascites

Å Therapeutic doses of diuretics cannot be 

achieved because of diuretic -induced 

complications

¶Diuretic -resistant ascites

Å No response to maximal diuretic therapy (400 

mg spironolactone + 160 mg furosemide/day)

Difficult to Treat Ascites

Occurs in ~10% of cirrhotic patients



Treatment of Ascites

Hepatorenal
Syndrome

Refractory
Ascites

Uncomplicated
Ascites

Portal Hypertension
No Ascites

1) LVP + albumin

2) TIPS

3) PVS (in non-TIPS, non-transplant 

candidates)

LVP = large volume paracentesis

TIPS = transjugular intrahepatic portosystemic shunt



Ascites Related Complications

ÅSpontaneous Bacterial Peritonitis

ÅHepatorenal Syndrome

ÅHepatic Hydrothorax



Spontaneous Bacterial Peritonitis (SBP)

Å Infection of previously sterile ascitic fluid without an 

apparent intra -abdominal infection.

ÅEpidemiology:

Å Occurs in 10 -30% of inpatient cirrhotics and <4% of 

outpatient cirrhotics.

ÅPathophysiology:

Å Suspected bacterial translocation via gut



Spontaneous Bacterial Peritonitis (SBP) Complicates 
Ascites and Can Lead to Renal Dysfunction 

SBP

Hepatorenal
Syndrome

Refractory
Ascites

Uncomplicated
Ascites

Portal Hypertension
No Ascites



Early Diagnosis of SBP

¶Diagnostic paracentesis:

¶If symptoms / signs of SBP occur

¶Unexplained encephalopathy and / or renal 

dysfunction

¶At any hospital admission

¶Diagnosis based on ascitic fluid

PMN count  >250/mm 3



Treatment of Spontaneous Bacterial Peritonitis

¶Recommended antibiotics for initial empiric 
therapy

¶i.v. cefotaxime, amoxicillin -clavulanic acid

¶oral nofloxacin (uncomplicated SBP)

¶avoid aminoglycosides

¶Minimum duration: 5 days

¶Re-evaluation if ascitic fluid PMN count has not 
decreased by at least 25% after 2 days of 
treatment


