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DESCRIPTION

The goal of this educational intervention is to provide up-to-date evidence-based 
education in the diagnosis and management of liver diseases that will help healthcare 
professionals improve patient care.

TARGET AUDIENCE

This activity is designed for physicians and other healthcare professionals dedicated to the diagnosis and management 

of liver diseases.

LEARNING OBJECTIVES

At the conclusion of this activity, participants will be able to:

  • �Discuss how to implement up-to-date evidence-based medicine in the diagnosis and treatment of liver diseases;

  • �Describe the role of emerging technologies for medical and surgical management of liver diseases;

  • �Analyze treatment strategies for hepatocellular carcinoma;

  • �Summarize the diagnosis and treatment options for different types of hepatitiss;

  • �Assess new and emerging therapies for liver diseases;

  • �Identify how to apply new knowledge to challenging cases in hepatology.

ACCREDITATION AND CREDIT DESIGNATION

Physician  Credit  

The University of Chicago Pritzker School of Medicine is accredited by the Accreditation Council for Continuing 

Medical Education to provide continuing medical education for physicians.

The University of Chicago Pritzker School of Medicine designates this live activity for a maximum of 4 AMA PRA 

Category 1 Credits™. Physicians should claim only the credit commensurate with the extent of their participation in  

the activity.

Nursing Credit

The University of Chicago Medicine is an approved provider of continuing nursing education by the Ohio Nurses 

Association, an accredited approver by the American Nurses Credentialing Center’s Commission on Accreditation.  

(OBN-001-91). 

This live activity has been approved for a maximum of 4 nursing credit hours. 

American Board of Internal Medicine MOC Part II Credit

Successful completion of this CME activity, which includes participation in the evaluation component, enables 

the participant to earn up to 4 MOC points in the American Board of Internal Medicine’s (ABIM) Maintenance of 

Certification (MOC) program. Participants will earn MOC points equivalent to the amount of CME credits claimed for 

the activity. It is the CME activity provider’s responsibility to submit participant completion information to ACCME  

for the purpose of granting ABIM MOC credit.

Other Healthcare Professions Credit

Other healthcare professionals will receive a Certificate of Participation. For information on the applicability and 

acceptance of Certificates of Participation for educational activities certified for AMA PRA Category 1 Credit™ from 

organizations accredited by the ACCME, please consult your professional licensing board.
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DISCLOSURE DECLARATIONS

As a provider accredited by the ACCME, The University of Chicago Pritzker School of Medicine asks everyone who is in a 

position to control the content of an education activity to disclose all relevant financial relationships with any commercial 

interest. This includes any entity producing, marketing, re-selling, or distributing health care goods or services consumed 

by, or used on, patients. The ACCME defines “relevant financial relationships” as financial relationships in any amount, 

occurring within the past 12 months, including financial relationships of a spouse or life partner that could create a conflict 

of interest. Mechanisms are in place to identify and resolve any potential conflict of interest prior to the start of the activity.

Additionally, The University of Chicago Pritzker School of Medicine requires Authors to identify investigational products  

or off-label uses of products regulated by the US Food and Drug Administration at first mention and where appropriate in 

the content. 

COURSE FACULTY AND PLANNERS 

The following individuals have disclosed no relevant financial relationships: 

Andrew Aronsohn, MD

Talia Baker, MD

Diego DiSabato, MD

John Fung, MD, PhD

Michael R. Lucey, MD

Amy Majkowski

Sonali Paul, MD, MS

Kimberly Vlodek, MSN

Steven Zangan, MD

Kimberly A. Brown, MD has received research funding from Gilead, Novartis, Conatus, Allergan, and Novonordisk.  

Dr. Brown has served on the advisory board for Gilead and Pfizer and on the speakers bureau for Gilead.

Michael R. Charlton, MBBS has served as a consultant for Gilead, Bristol Myers, Novartis, NGM Bio, Lipocene, Metacrine, 

and Intercept and has received research support from Gilead, Bristol Myers, Novartis, NGM Bio, Lipocene, Metacrine, 

Northsea, and Intercept.

Anjana A. Pillai, MD has served as a speaker for BTG, Inc. and Eisai, Inc. and on the advisory board for Wako Diagnostics.

The staff of the Center for Continuing Medical Education have no financial relationships to disclose.

DISCLAIMER
The views expressed in this activity are those of the individual speaker. It should not be inferred or assumed that they  
are expressing the views of any pharmaceutical or product/device manufacturer, provider of commercial services, or  
The University of Chicago. The drug selection and dosage information presented in this activity are believed to be 
accurate. However, participants are urged to consult the full prescribing information on any agent(s) presented in this 
activity for recommended dosage, indications, contraindications, warnings, precautions, and adverse effects before 
prescribing any medication. This is particularly important when a drug is new or infrequently prescribed.

Copyright © 2019 University of Chicago. All rights reserved including translation into other languages. No part of this 
activity may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, 
recording, or any information storage and retrieval systems, without permission in writing from The University of Chicago 
Center for Continuing Medical Education.

Please Note: Requests to claim AMA PRA Category 1 Credit™ after three months will be subject to additional fees.
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CONFERENCE AGENDA

Agenda and speaker selection subject to change.

SATURDAY, MAY 4, 2019

7:30am	 Breakfast/Registration

8:00	 Welcome  Andrew Aronsohn and Anjana Pillai

Session I 

Moderator:  Michael Charlton

8:10	 Downstaging for Hepatocellular Carcinoma  Anjana Pillai

8:30	 Treatment of Decompensated HCV Cirrhosis  Andrew Aronsohn

8:50	 Hepatitis B Reactivation and Special Populations  Sonali Paul

9:10	 Panel Discussion  Pillai, Aronsohn and Paul

9:35	 Break

Session II      

Moderator:  Andrew Aronsohn

9:50	 All Roads Lead to Fatty Liver Disease  Michael Charlton

10:10	 Living Donor Liver Transplantation  Diego DiSabato

10:30	 Interventional Radiology for Portal Hypertension  Steven Zangan

10:50	 Panel Discussion  Charlton, DiSabato and Zangan

11:15	 Break

Session III 

Moderator:  Anjana Pillai

11:30	 Alcoholic Hepatitis and Liver Transplantation  Michael Lucey

11:50	 Transplant Out of the Box  John Fung

12:10 pm	 Too Sick for Liver Transplantation?  Kimberly Brown

12:30	 Panel Discussion  Lucey, Baker, Brown and Fung 

12:55	 Closing Remarks

1:00	 Lunch Breakout Sessions  Claus Fimmel, George Behrens and Dhiren Shah 

(Lunch on 6th floor, Room 621)



Downstaging for Hepatocellular Carcinoma   
Anjana Pillai

Downstaging for HCC
Anjana A. Pillai, MD

Associate Professor of Medicine
Medical Director, Liver Tumor Program

University of Chicago Medicine

• Speaker’s Bureau for: Simply Speaking Hepatitis, BTG, Inc. 
and Eisai, Inc. 

• Medical advisory board: Wako Diagnostics

• I will not discuss off label use or investigational use in my 
presentation.

Disclosures

Hepatocellular carcinoma is 4th leading 
cause of cancer-related death worldwide

El‐Serag H, Rudolph KL. Gastro 2007; 132:2557‐2576



LT wait list registrants and recipients 
in US 2004-2015

Yang JD, et al. Clin Gastro and Hep 2017

• Chance of cure for the cancer

• Chance of cure for the underlying field 
defect

Unique Benefits of LT for HCC

• 61 yo Japanese man with HCV cirrhosis presents to 
local ER with abdominal pain. He underwent cross 
sectional imaging which showed a 6.5 cm lesion in 
segment 6 of the liver consistent with HCC with no 
other evidence of vascular invasion or other lesions. 
His AFP is 200. 

• What is acceptable downstaging criteria for liver 
transplant?

Patient Case
The swinging pendulum of liver 
transplantation for HCC

“It has been tempting during the 
acquisition of this experience to conclude 
that liver transplant for malignant hepatic 
neoplasms is conceptually unsound…and 

to abandon such efforts”. 

• 30 out of 41 died
• 21 died within 1 year
• 72% recurrence rate for 

HCC
• Median 8 mo RFS

1989: MORATORIUM ON LIVER TRANSPLANTATION FOR HCC



Milan Criteria Milan Criteria

3 lesions, none > 3 cm

1 lesion ≤ 5 cm
48 patients
No evidence of extrahepatic 
spread

Based on pre-transplant 
imaging

4 year survival - 74%

Recurrence rate - <10%

Validated in several studies 
with > 1000 patients

5 yr survival >70%
Recurrence < 15%

Adopted by UNOS for 
expedited work-up for 

HCC pts in 2002

Mazzoferro et al N Engl J Med 1996;334(11):693‐9.

UCSF Criteria

Yao et al. Hepatology 2001;33(6):1394‐403.

UCSF Criteria

3 lesions, none > 4.5 cm, total diameter ≤ 8cm

1 lesion ≤ 6.5 cm

Yao et al. Hepatology 2001;33(6):1394‐403.

 No evidence of vascular 
invasion

 No evidence of 
extrahepatic spread

 Based on explant
pathology

 1 and 5 year survival –
90% and 75%

 1 year survival 50% in 
patients outside UCSF 
criteria



Survival Following OLT for HCC: 
Milan and UCSF criteria

Yao, Liver Transplantation 8:769, 2002
Duffy JP, Ann Surg 2007; 246:502  

“Up to 7” Criteria
• Criteria: 7 as sum of largest tumor (cm) 

diameter and number of tumors

• Retrospective survey of 1112 LT for HCC 
exceeding Milan, compared to 444 within 
Milan

• 71.2% 5 year survival

With 
vascular 
invasion

Withoutv
ascular
invasion

Mazzaferro V, Lancet Oncol 2009; 10:35

The Original METRO ticket
AFP and its role: Has been shown to be an important 
prognostic marker for recurrence risk in the setting of 
liver transplant

Tyson et. al. Clin Gastro and Hep 2011 Dubay et al. Ann Surgery 2011 
Merani et al. Jl of Hepatology 2011



• Metroticket 2.0

• 1018 patients who 
underwent liver 
transplantation for 
HCC from January 
2000 through 
December 2013 at 3 
tertiary centers in Italy

• validated from 341 
patients from a single 
center in Shanghai, 
China

Mazzaferro V, et al. Gastro 2018

“Downstaging”
– Inclusion criteria: 

• tumor size/number, AFP, 
tumor grade

– Type of therapy to downstage

– Criteria for response: 
• within Milan, degree of 

necrosis, decline in AFP/DCP

– Mandated period of observation to 
determine success of downstaging
procedure

• 3 vs. 6 months

6.1

3.3

2.8

2.6 2.6

2.8

3.3

6.3

2.5

Yao et al Hepatology 2008



Downstaging can result in good 
outcomes
• Prospective cohort study 

comparing 118 patients in 
downstaging protocol to 488 
patients meeting Milan

– One lesion 5‐8 cm; 2‐3 lesions 3‐5 
cm, or 4‐5 lesions each < 3cm, 
with total tumor volume <8cm 

• 1‐year waitlist drop‐out: 24% vs. 
20%

– Predictors of drop‐out included 
AFP > 1000 ng/mL and Child B 
cirrhosis (vs. Child A)

Yao et al Hepatology 2015

5‐year post OLT: 78% vs.81% (p=0.69)

5‐year ITT survival: 56% vs. 63% (p=0.29)

Downstaging can result in good 
outcomes
• Analysis of UNOS database 

comparing Milan (n=3276) vs. 
UNOS‐downstage criteria (n=422) 
vs. tumors beyond UNOS‐
downstage criteria (n=121)
– UNOS‐DS same as prior study
– Latter groups required 

downstaging to T2

• 3‐year post‐OLT survival in UNOS‐
DS patients differed by region
– 92% for long wait‐time regions vs. 

73‐79% for medium and short wait 
time regions

UNOS‐DS vs. Milan: p=0.17
Beyond UNOS‐DS vs. Milan: p=0.04

Mehta et al. AASLD 2008

Downstaging for transplant criteria

• Eligibility for downstaging protocol:

– One lesion >5 cm and ≤8 cm

– Two or three lesions each <5 cm and total diameter of all 
lesions ≤8 cm

– Four or five lesions each <3 cm and total diameter of all 
lesions ≤8 cm

• Candidates who are eligible and then complete locoregional 
therapy must be successfully downstaged into T2 (Milan) criteria to 
receive a MELD exception without need for special case.

Mehta et al. AASLD 2008

• Increasing incidence of hepatocellular carcinoma (HCC) 

• Unique benefits of liver transplantation (LT) for HCC

• There IS a role for AFP as a prognostic marker for 
recurrence risk in setting of liver transplant

• Patients outside Milan criteria can be downstaged
successfully with excellent outcomes with LT so referral to 
a transplant center is KEY!

Conclusions



apillai1@medicine.bsd.uchicago.edu



Treatment of Decompensated HCV Cirrhosis    
Andrew Aronsohn

Treatment of Decompensated 
HCV Cirrhosis

Andrew Aronsohn MD
Associate Professor of Medicine

University of Chicago

Disclosures

• I have no relevant financial relationships to disclose
• I will not discuss of label use or investigational use in my 

presentation

Case

• DW is 55 year old with Genotype 1b HCV who 
is naïve to treatment.  Staging via fibroscan
reveals cirrhosis.  She has no evidence of 
decompensation.  EGD is normal.  CTP score is 
A. MELD score is 8. 

Case 
• Which of the following is true?
• 1.  This patient should be referred to a 
transplant center prior to treatment

• 2.  If she is cured, she can discontinue HCC 
screening

• 3.  Ribavirin will be necessary for most 
regimens in cirrhosis

• 4.  Glecaprevir / pibrentasvir x 12 weeks would 
be a safe and effective regimen to treat her



Objectives

• Defining decompensated cirrhosis
• Treatment options 
• Outcomes of treatment

• To transplant or not to transplant (that is the 
question)

Treatment Outcomes after Sustained Virologic Response (Cure)

Timeline of HCV Therapeutics
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DAA Class
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Protease 
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Nucleoside 
Polymerase 
Inhibitor

X X X



Big Questions in HCV and Cirrhosis

• What are the treatment options for patients 
with cirrhosis?

• Who should be treated by non hepatologists?
• When is a patient too sick to be treated?

Compensated Cirrhosis

• Treatment options are 
essentially the same

• May be some differences in 
duration of therapy

• Protease inhibitors OK 
– But only for use in Childs A

• In most cases can be treated 
outside of transplant setting

Treat 
Me!!

One Stop Shopping… Treatment in Noncirrhotic vs 
Cirrhotic

No Cirrhosis Cirrhosis



Treatment Effect in Cirrhosis Post Treatment Management

Terrault J Hep 2016

Benefits of Treatment 

Van der Meer et al JAMA 2012

Controversy: HCV Treatment and 
HCC

• Hypothesis: immune 
dysregulation

• Highly effective DAA therapy 
eradicates HCV but may 
dismantle the immune “brake” 
on HCC

Reig et al 2016 J Hep



Survival Free of HCC Recurrence Case #2

• WR is a 62 year old with HCV genotype 2 who 
is a nonresponder to interferon based therapy.  
She has no encephalopathy and mild ascites 
which is controlled with low dose lasix and 
aldactone.  Bilirubin= 2.7, Albumin 2.2, INR = 
2.  Creatinine 1.1 Sodium 129

Case 2

• What is this patients Childs Classification?
• 1.  A
• 2.  B
• 3.  C
• 4.  D

Childs‐Turcotte‐Pugh Review 



https://www.hepatitisc.uw.edu/page/clinical‐calculators/ctp

Case 3 Continued

• Would you…
• 1.  Treat this patient 
• 2.  Refer the patient to a transplant center
• 3.  Arrange for palliative care / hospice 
services

Childs B and C

www.hcvguidelines.org

Avoiding Protease Inhibitors in Decompensated Cirrhosis

www.hcvguidelines.org



Treatment In Decompensated 
Cirrhosis: SOLAR 1 

Chalrton et al Gastroenterology 2015
Samuel D, et al. EASL 2015, P0774

Patients, n (%) CTP B + C (n=215)

Any AE 208 (97)
Grade 3–4 AE 51 (24)
Serious AE 61 (28)
Serious treatment‐related AE 5 (2)
AE leading to D/C of LDV/SOF 9 (4)
Death 10 (5)
Liver transplantation 11

 Treatment-related SAEs were mostly related to RBV treatment
 Deaths and AEs that led to D/C of LDV/SOF were not attributed to 

study treatment

• Open‐label, randomized (1:1:1) US study (NCT02201901)  
• HCV GT 1‒6 treatment‐naïve or ‐experienced patients with 

Child‐Pugh‐Turcotte (CPT) B cirrhosis 
• Key eligibility criteria: creatinine clearance (CLcr) >50 mL/min, 

platelets >30,000/mm3; no hepatocellular carcinoma or liver transplant
Curry et al NEJM 2015

Treatment in Decompensated 
Cirrhosis



CTP Score In Decompensated Patients After SVR

Curry et al NEJM 2015

Curry et al NEJM 2015

Curry et al NEJM 2015

Decrease in Wait list additions for 
HCV

Goldberg et al Gastro 2017

Hepatitis 
C



What to Tell Patients Take Home:  HCV and Cirrhosis

• In most cases Low MELD (<15) and Childs A 
are OK to treat in non transplant setting

• In cirrhosis (compensated and 
decompensated) outcomes improve, on all 
metrics, after SVR 

• All patients with cirrhosis require HCC 
monitoring, variceal screening– even after SVR



Hepatitis B Reactivation and Special Populations      
Sonali Paul

Sonali Paul, MD MS
Assistant Professor of Medicine

Center for Liver Diseases

Hepatitis B Reactivation         
& Special Populations

Disclosures

• I have no relevant financial relationships to disclose

• I will not discuss off label use or investigational use in my 
presentation

High Worldwide HBV Prevalence
• 350 millions persons worldwide
• 2 billion with past or present infection
• Country of origin MAJOR risk factor
• United States 

– 0.3% chronic HBV
– 5% + core antibody 

WHO. HBV Fact Sheet. CDC. 2012.

Acute HBV Serology

Weeks After Exposure 



Natural History of Chronic HBV Infection

Yim HJ et al. Hepatology. 2006. 

Is HBV Ever Curable?
• Immune control, not clearance 
• “Resolved HBV” misnomer

Werle‐Lapostolle et al. Gastroenterology. 2004.

Is HBV Ever Curable?
• Immune control, not clearance 
• “resolved HBV” misnomer

Werle‐Lapostolle et al. Gastroenterology. 2004.

Is HBV Ever Curable?
• Immune control, not clearance 
• “resolved HBV” misnomer

Werle‐Lapostolle et al. Gastroenterology. 2004.



Is HBV Ever Curable?
• Immune control can be lost 
• Immune mediated liver damage with immune reconstitution

Werle‐Lapostolle et al. Gastroenterology. 2004.

Immunosuppression
HIV
Steroids 

HBV Reactivation

Hoofnagle JH. Hepatology. 2009.

• Interruption of Therapy
• Hepatitis 
• Acute Liver failure
• Death

HBV Reactivation

• Definition

– Loss of HBV immune control in patient with inactive (“resolved”) HBV infection
– Reappearance or increase in viral replication with liver damage around immune 

reconstitution

• Clinically

– Subclinical to severe / fatal hepatitis 
– ↑ HBV DNA +/‐ return of HBeAg
– ↑ ALT 
– Progress to liver failure / death 

Hoofnagle JH. Hepatology. 2009.

Risk of Reactivation (15 – 80%) 

• Male

• Young age

• HBsAg +

• HBeAg +

• Viral load > 2000 IU/mL & HBeAg+
• Viral load > 20,000 IU/mL & HBeAg‐
• Precore‐core mutation 

• Intensity of immunosuppression
₋ BMT, Rituximab
₋ Solid tumor chemo

• High dose steroids
• Timing of antiviral therapy 

Hwang JP et al. Suppor Care Cancer. 2012.



Risk of Reactivation Hematological Malignancy

• 27 HBsAg+ patients with NHL undergoing CHOP therapy

Lok AS et al. Gastroenterology. 1991.

High Risk Agents

Reddy et al. Gastroenterology. 2015. 

Risk of Reactivation > 10%

Antiviral prophylaxis for at least 6 ‐ 12 months                          
after discontinuation of immunosuppression.

Rituximab
• Monoclonal antibodies against CD20

• Both HBsAg positive  
• AND HBsAg negative / anti‐HBc +
• Effects persist long after treatment cessation

• FDA Review
– 109 cases fatal HBV acute liver failure (1997 to 2012)
– > 50% had not been screened (or screened with only HBsAg)
– Boxed Warning: screening and antiviral therapy

Hui et al. Gastroenterology. 2016.



Rituximab
• In those with occult HBV (HBsAg‐ / anti‐HBc +) + lymphoma

• 20% of 224 patients developed fulminant hepatitis B

Hui et al. Gastroenterology. 2016.

Solid Tumor Chemotherapy, HBsAg+
• ↑ Breast cancer 
• ↑ Anthracycline regimens

Median 25% (4—68%)
I2 = 81%

Paul et al. Ann Intern Med. 2015.

Solid Tumor Chemotherapy, HBsAG+

OR 0.12                    
(0.06‐0.22)

Paul et al. Ann Intern Med. 2015.

Intermediate Risk Agents

Reddy et al. Gastroenterology. 2015. 

Risk of Reactivation 1 ‐ 10%

Antiviral prophylaxis (or can monitor)



TNF‐Alpha Inhibitors (Infliximab)

• 89 HBsAg+ patients
– 39% had HBVr (35 patients)  5 ALF   1 Death

• 168 occult HBV (HBsAg‐ / anti‐HBc +)  patients
– 5% had HBVr (9 patients)  1 ALF   1 Death

• ↑ risk with
– Infliximab

– Concomitant use of other immunosuppression

Perez‐Alvarez R et al. Medicine. 2011.

Intermediate Risk Agents

Reddy et al. Gastroenterology. 2015. 

Risk of Reactivation <1%

No antiviral prophylaxis

Corticosteroids

• Stimulates glucocorticoid element in HBV genome

– Unregulated HBV expression 
– Depressed cytotoxic T cell function

• HBsAg+ receive long term prednisone (10mg)

– Delay in biochemical remission

– Earlier relapse after discontinuation
– Increase in complications (death)

Lam et al. NEJM. 1981.

Corticosteroids

Cheng AL et al. Hepatology. 2003.



Corticosteroids & HBVr
High Risk 

Intermediate Risk

Low Risk

*Prednisone high dose > 20mg; intermediate 10‐20 mg; low < 10mg daily 

Reddy et al. Gastroenterology. 2015. 

HBV, HCV, & DAA Therapy

• HBV replication suppressed due to HCV infection
– Inverse relationship of viral levels

• HCV clears  HBV reactivates

• Implications

– All patients should be screened for HBV prior to DAA therapy

– Treatment of those with active infection

– Monitor HBV DNA levels during DAA therapy

Algorithm for HBV‐HCV Infection + DAAs

Ma AT and Feld JJ. Gastroenterology. 2018.

Who Should Be Screened? 
• AASLD recommends high‐risk individuals

• Immigrants

– Asia, Africa, Pacific Islands, Middle East, Eastern European, Central 
America, Caribbean

• Children of immigrants

• Men who have sex with men

• HIV / HCV positive 
• History of IVDU, incarceration
• Hemodialysis patients 

Lok et al. Hepatology. 2009.



Who Should Be Screened? 
• ASCO

– All patients before starting anti‐CD20 therapy
– High risk individuals
– *two panel members recommended universal screening

• AGA

– Patients at moderate or high risk for HBV reactivation (>1%)

• CDC and EASL 
– Universal screening prior to chemotherapy

• Prior to HCV Therapy (universal)
Hwang JP et al. J Clin Onc. 2015.

Reddy et al. Gastroenterology. 2015.
Weinbaum CM et al. MMWR Recomm Rep. 2008. 

High Risk Screening is Difficult

• Few oncologists routinely screen all or high risk patients

Khokhar et al. Chemotherapy. 2009.

Optimal Screening Strategy

• Universal screening is easiest
• Found to be cost effective in breast cancer patients

• Optimal test unclear

Unless anti‐CD20 treatment, then anti HBc

Treatment or Prophylaxis for HBVr

• AnƟviral prophylaxis ↓ ↓ ↓ reacƟvaƟon risk 

• # reactivations prevented / 1000 patients

– High risk agents: n = 435 (!!)
– Intermediate risk agents (HbSAg): n = 44
– Low risk agents: n = 1

Reddy et al. Gastroenterology. 2015. 



Treatment or Prophylaxis for HBVr
HBsAg+ patients with lymphoma treated high‐dose chemotherapy

Lau et al. Gastroenterology. 2003.

Treatment or Prophylaxis for HBVr

• HBsAg patients with NHL treated with CHOP

Hsu et al. Hepatology. 2008.

Which Antiviral Treatment is Best

• Determined by HBV DNA level
– HBV DNA < 2000 IU/mL: any therapy (including lamivudine)

– HBV DNA > 2000 IU/mL: entecavir or tenofovir

• Affected by duration of therapy
– > 12 months: entecavir or tenofovir

• HBV DNA and ALT monitored every 3 months

EASL. J Hepatol. 2009.

Antiviral Therapy Timing

• Not necessary to delay start of chemotherapy

– Unless HBV DNA  > 10,000 IU/mL

• When to stop
– Baseline DNA > 2000 IU/mL: high risk withdrawal

• Continue as for chronic HBV infection

– Baseline DNA < 2000 IU/mL

• 6-12 months after end of chemotherapy 

• 12 months for CD-20 antibodies 

• Monitor for flares with HBV DNA and ALT

EASL. J Hepatol. 2009.



Thanks for your attention!

spaul@medicine.bsd.uchicago.edu
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Agenda

• Update on epidemiology

• Phase 2b and 3 study results 

• Therapeutic and Evaluation advances

The scale of the problem

1. Estes C, et al. Hepatology 2018;67:123–33 ; 
2. Razavi H, et al. Disease Burden Report for Europe 2017 
(http://www.elpa.eu/sites/default/files/documents/NAFLD%20Disease%20Burden%20by%20Dr.
%20H.%20Razavi_NASH%20NAFLD%20Summit.pdf (Accessed January 2018)

NAFLD

NASH

F3/F4 fibrosis
due to NASH

Estimated number of NAFLD patients
in the USA 80 million1, 2

Estimated number of NASH patients 
in the USA 16.5 million1,2

Estimated number of F3/F4 fibrosis 
patients due to NASH in the USA :  

3.3 million1,2



• Patients with NAFLD (N = 420) matched by age and sex to general 
population in Minnesota, followed for 7.6 ± 4.0 yrs

Adams LA, et al. Gastroenterology. 2005;129:113-121.

Top 3 Causes of 
Death in NAFLD, %

Patients
(n = 53)

Malignancy 28
Ischemic heart disease 25
Liver disease 13

Survival at 10 Yrs
General population: 87%
Patients with NAFLD: 77%
Log‐rank P < .005
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Yang et al., PLoS One. 2017; 12(8). 

NAFLD as a Risk Factor for Colon Cancer on 
Follow‐Up Colonoscopy

N=4,578

After adjusting for all known risk factors, 
e.g. family history of colon cancer, age, etc.

NAFLD is becoming the 
leading cause of HCC

Dyson J, et al. J Hepatol 2014;60:110–7
AIH: autoimmune hepatitis; ALD: alcoholic liver disease; CLD: chronic liver disease; MDM: 

multidisciplinary meeting; PBC: primary biliary cirrhosis  
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Nature Genetics 40, 1461 - 1465 (2008) 

PNPLA3

Genetic Susceptibility to NASH



NS Abul‐Husn et al. N Engl J Med 2018;378:1096‐1106.

Association of HSD17B13 rs72613567 with Aminotransferase 
Levels in Persons with Each PNPLA3 p.I148M Genotype.

Prevalence of NASH with advanced fibrosis 
Varies with Comorbidities

Patients at high risk for 
NASH with advanced fibrosis

Comorbidities Associated with NASH

Prevalence of NASH with Advanced Fibrosis

Diabetes

Obesity/overweight

Metabolic syndrome

Dyslipidemia

Metabolic syndrome requires ≥3 of the following:
1. Waist circumference >102 cm (men), >88 cm (women), 2. TG ≥150 mg/dL, 3. HDL‐C<40 mg/dL 
(men), <50 mg/dL (women), 4. SBP ≥130 mm Hg or DBP ≥85 mm Hg, 5.FPG ≥110 mg/DL

1. Estes C, et al. Hepatology. 2017. doi: 10.1002/hep.29466. 
2. Doycheva I, et al. Aliment Pharmacol Ther. 2016;43:83–95. 

Risk of liver disease progression in 
NASH patients with advanced fibrosis

Sanyal A, et al. ILC 2017; Abstract #GS‐004

Data from Anti‐LOXL2 trial. These two Phase 2b trials were stopped at 96 weeks due to lack of 
efficacy. Investigational agents are not approved in the EU.

CTP: Child–Turcotte–Pugh; EMA: European Medicines Agency; 
LOXL2: lysyl oxidase homolog 2; OV: oesophageal varices

Median follow-up:
24.9 months

NASH/F3 – bridging fibrosis
n=219

47 patients
progressed to 

cirrhosis

Median follow-up:
26.7 months

NASH/F4 – cirrhosis
n=258

49 patients experienced 
clinical events 

(e.g. CTP increase, 
decompensations, OVs)

21.5% 19%



SAR425899/Sanofi

Phase 1

DS102/Afimmune RG‐125/Regulus

A4250/Albiero

IONIS‐DGAT2Rx/Ionis O304/Betagenon

KBP‐042/Nordic Bioscience
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Global Pipeline for NASH
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GS‐0976/Gilead LMB763/Novartis
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ND‐L02‐s201/Nitto Denko, BMS
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GRMD02/Galectin*

EDP305/Enanta

Namacizumab/Birdrock

TERN201/Terns
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?

NASH Phase 2b/3 Pipeline
Status Therapy Target Current Trial

Earliest Expected 
Approval

Route Dose Freq

Phase 3

Elafibranor PPAR‐α/δ RESOLVE‐IT 2020 Oral QD

Obeticholic Acid FXR REGENERATE 2020 Oral QD

Obeticholic Acid FXR REVERSE 2020 Oral QD

Selonsertib ASK1 STELLAR 3 2019 Oral QD

Selonsertib ASK1 STELLAR 4 2019 Oral QD

Cenicriviroc CCR2/5 AURORA 2019 Oral QD

Phase 2
(completed)

GR‐MD‐02 Galectin‐3 NASH‐CX  Approved Phase 3 IV Q2W

MGL‐3196 THRβ NCT02912260 Completed Oral QD

IMM‐124E LPS NCT02316717 Completed Oral TID

Aramchol SCD1 ARREST Completed Oral QD

LPS: lipopolysaccharide; IV: intravenous; QD: daily; Q2W: every 2 weeks; TID: 3 times a day; R: receptor FDA. www.accessdata.fda.gov. Accessed 6/12/18

Frontrunner Efficacy

NASH Resolution – Margin over Placebo 
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NASH Resolution – Margin over Placebo 
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NASH Resolution – vs. 10% Standard Placebo
(equivalent to 0‐5% weight loss*)
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Fibrosis Improvement >1 Stage –

Margin over Placebo 
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SHG = second harmonic generation digital image analysis

Ph 3 topline

Fibrosis Improvement >1 Stage –

Margin over Placebo 
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Fibrosis Improvement >1 Stage –

Margin over Placebo 
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SHG = second harmonic generation digital image analysis

Ph 3 topline

NAS Resolution by % Weight Loss
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Vilar‐Gomez E, et al. Gastroenterology 2015;149:367–78

Only 30% of patients had weight loss >5%

Longitudinal Pattern of Weight Loss with GLP1 
Agonists

83% of patients had weight loss >5%



To biopsy, or not to biopsy?

Mis‐staging fibrosis in up to 41% of cases3

0.35% risk of serious bleeding and 
0.14% risk of death4

The procedure can cost from $1k to $3k2

Current standard: Liver Biopsy

Sources: 1. Chalasani N, et al. Hepatology. 2017. doi:10.1002/hep.29367. 2. Franciscus A. Hepatitis C Support Project 2014. 3. Ratziu V, et al. Gastroenterology. 2005;128:1898‐1906. 4. Myers RP, et al. Liver Int. 2008;28:705‐712. 

According to the AASLD guidelines, liver biopsy remains the most reliable tool to 
identify steatohepatitis and fibrosis but it presents many challenges1

Liver biopsy evaluates histology

Biopsy allows evaluation of the defining histological 
features of NASH (steatosis, inflammation, cellular 
ballooning)  and also evaluation of fibrosis stage

Current invasive tools available for staging fibrosis
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Source: Patton H, et al; Clinical Characteristics and Epidemiology of Patients with Non‐Alcoholic Fatty Liver Disease (NAFLD) and Non‐Alcoholic 
Steatohepatitis (NASH) in a Large Community‐based Healthcare Delivery System in the U.S. 

• Included patients ≥18 yrs with ICD‐10 code for NAFLD, NASH, or cryptogenic 
cirrhosis between 1/2015 – 12/2016, absent other liver disease/alcohol abuse

% 99% of patients who have been “diagnosed” with NAFLD/NASH 
have not had a liver biopsy

N=3,011,580; NAFLD 49,504 Can I predict bridging fibrosis and 
cirrhosis without a biopsy?



Fibrosis is a weak determinant of 
Progression and Clinical Events in Patients 

with Advanced Disease

Source: Sanyal A, et al. EASL 2017. Abstract G5‐004.

NASH F4: Liver‐related clinical events

NASH F3: Progression to cirrhosis

ELF Score Predicts Progression More 
Accurately than Biopsy

Harrison, AASLD 2017, Poster 2122

Optimal threshold of baseline ELF: 9.76 
(sensitivity 77%, specificity 66%)

Higher baseline ELF and greater change in ELF were associated with liver‐related clinical events

Parameter Adjusted HR (95% CI) P-value

Baseline ELF 2.40 (1.70, 3.38) <0.001

Change in ELF 1.53 (1.09, 2.14) 0.01

Ishak stage 6 vs 5 0.89 (0.47, 1.68) 0.71

Liver‐Related Clinical Events According to Baseline ELF

Log‐rank p<0.001
HR 2.93 (95%CI 1.64, 5.23)
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NFS Predicts Mortality

Angulo, Gastroenterology 2015.

NAFLD,  N=320

Clinical Prediction of Advanced Fibrosis

Parameter
Age, yrs
AST
ALT
Platelet count, cells x 109

BMI
Albumin, g/L

Impaired fasting glucose/diabetes?

FIB‐4 
score

NAFLD
Fibrosis 
Score 

Angulo P, et al. Hepatology. 2007;45:846-854; Sterling RK, et al. Hepatology. 
2006;43:1317-1325; Angulo et al. Gastroenterology 2013

°

Negative Predictive Value:
NAFLD Fib Score: 92%
FIB‐4: 95%

Limitations:
Most useful in excluding advanced disease
Performance characteristics vary with age
Less accurate in diabetic patients
May underestimate disease in leaner patients



Distinguishing NASH Stages 0‐2 vs. 3‐4
Using Simple Tests

Comparison of the Diagnostic Performance of 
Simple Tests for Advanced Fibrosis

• Strength of noninvasive fibrosis 
predictive tests is in their ability 
to exclude advanced disease 
(F3‐F4)

• Least accurate in identifying 
middle ranges of fibrosis

Slide courtesy of Michael Charlton, MBBS
BARD: scoring system that incorporates BMI, AST/ALT ratio, presence of T2DM; APRI: AST to platelet ratio; PPV: positive predictive value; NPV: negative predictive value.
McPherson S, et al. Gut 2010;59:1265‐1269; McPherson S, et al. Am J Gastroenterol 2017;112:740‐751.

Test
AUC (95% 

CI)
Cutoff Sens, % Spec, % PPV, % NPV, %

AST/ALT 
ratio

0.83
(0.74‐0.91)

0.8
1

74
52

78
90

44
55

93
89

APRI
0.67 

(0.54‐0.8)
1 27 89 37 84

BARD 
score

0.77
(0.68‐0.87)

2 89 44 27 95

FIB‐4 
score

0.86
(0.78‐0.94)

1.30
3.25

85
26

65
98

36
75

95
85

NFS
0.81

(0.71‐0.91)
‐1.455
0.676

78
33

58
98

30
79

92
86

Imaging to Assess NASH Fibrosis: 
Elastography

• VCTE (FibroScan®)

– Accurate in detecting advanced 
fibrosis

– Predicts risk of decompensation and 
complications

– Correlates well with portal pressure

– Most reliable in ruling out advanced 
disease

– Most widely used

MRE

 Most accurate of the imaging 
modalities

 Costly, no point of care access

Elastography Point Quantification
 Emerging ultrasound‐based 

system
 Measures real‐time liver stiffness 

during an ultrasound scan
 Non‐inferior level of accuracy 

compared to TE

Conti F, et al. Clin Gastroenterol Hepatol. 2018.;Epub ahead of print
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Liver stiffness correlates with fibrosis stage



Fibroscan

0

Shear Stiffness (kPa)
105

MRE

Shear Stiffness (kPA)

VCTE (FibroScan) technology 
overview 

Non‐invasive quantification of two physical biomarkers of the 
liver within a 10 minute examination:

CAP, controlled attenuation parameter; NASH, non‐alcoholic steatohepatitis; VCTE, vibration‐controlled transient elastography.

530 Compact

502 Touch

Liver stiffness

• Obtained through a VCTE 
measurement

• Correlated to extent of fibrosis

CAP

• Quantification of ultrasound attenuation

• Obtained in VCTE measurement

• Correlated to liver steatosis

Both biomarkers can be used to assess disease severity in different etiologies including NASH

430 Mini

M Probe XL Probe

The FibroScan Report PDF

Measurement 
thumbnails

Median CAP

6

Patient ID

Date and time

Median VCTE (stiffness)

Probe selected

Number of readings

Reassuring VCTE:
IQR<30% and 

kPa<7.9
(CAP<290)

Vibration‐Controlled Transient Elastography: 
Cutoffs for Fibrosis

1. Tapper EB, et al. Am J Gastroenterol. 2016;111:677-684. 
2. Petta S, et al. Aliment Pharmacol Ther. 2011;33:1350-1360.
3. Wong VW, et al. Hepatology. 2010;51:454-462.
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Clinical Decision Making in Chronic Liver Disease

VCTE <7.9 kPa
Or

FIB‐4 <1.3
Or

ELF <10.5 ETOH/viral 
hep, 9.3 NAFLD

VCTE >7.9 kPa
Or

FIB‐4 >1.3
Or

ELF >10.5 ETOH/viral 
hep, 9.3 NAFLD

High Clinical 
Suspicion

of advanced disease

Further testing 
(e.g. MRE or Bx)

Treat as high risk

Low Clinical Suspicion
of advanced disease

Treat as low risk
Re‐eval in 3‐5 yrs

Further testing 
(e.g. MRE or Bx)

You will be correct >95% of the time
and

Nothing is likely to happen when you are wrong

Evolving Medical Therapy for Fibrosing NASH
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Living Donor Liver Transplantation Line     
 Diego DiSabato

Diego di Sabato,MD
Intra-Abdominal Transplant Surgeon 
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Living Donor Liver 
Transplantation 

Living Organ Donation 

• Living Organ Donation takes place when one healthy living 
person donates an organ or part of an organ to another living 
person in need.

• Living organ donation usually involves 
 A single kidney  
A segment of the liver
 A lobe of one lung
 A portion of the pancreas
 A portion of the intestine

 1st LDLT were performed in Brazil by 
Raia (1988)

 1st successful LDLT (left hepatic 
lobe) is credited to Strong in 
Australia (1990s)

 The first report of successful LDLT 
was by Dr. Christoph Broelsch at the 
University of Chicago Medical Center
in November 1989, when two-year-
old Alyssa Smith received a portion 
of her mother's liver

 1st AALDT of RL was reported by 
Yamaoka, Japan (1993)

 1st successful LDLT (RL) in US was 
performed by Wachs in 1997

History of LDLT 

Key points in AALDLT
 More complex surgery
 Donor risk (mobility/mortality) 
 Similar results than DDLT

Why Adult to adult LDLT?
 Scarcity of deceased donor
 High waiting list mortality (10% to 25%) based on areas. 
 We would not do LDLT if enough DD organs were available 
 Areas where there is not alternative to LDLT, recipient benefit from 

LDLT is maximal and donor risk is acceptable.  



• The risk of death for a recipient of LDLT is less than half of 
the risk of a pt who does not have a LD.

• Depend on MELD score in DSA that results in Tx
• No benefit for HCC with MELD 15 (not true with new 

allocation)
• Benefit in HCC pts diminished secondary to allocation 

preference for HCC pts (not true with new allocation)
• Benefit depend on DD availability. 

Median MELD scores for adult 
deceased donor liver transplant 
recipients by DSA, 2017

Source: SRTR

Liver Transplant USA – “ Mind the Gap”

• Liver Transplant Waitlist: May, 2018  
• 14,225

• Liver Transplants  2017
• 8082      (LD: 367 /DD : 7715)

• Wait list Deaths    2017

• 1209

Living Donor Liver Transplant : 
Advantages
 Living donor liver transplantation is an attractive practice 

• not only because it can be a significant source for 
expanding the pool of liver donors, 

 But also because it 

• assures the recipient a healthy portion of liver with minimal 
preservation damage, 

• allows for the surgery to be done when the recipient has a 
better functional status, 

• and frees the recipient from the uncertainty and vagaries 
of the waiting list and its inherent hazards of complication 
and potential waitlist mortality. 

Organ Repair Center

 Perhaps more important, when viewed in an intention-to-treat 
analysis, A-A LDLT is associated with lower mortality than the 
alternative of waiting for a deceased-donor liver transplantation 
(DDLT), even when the LDLT is being performed for patients 
with a MELD score of <15.

 Further reductions in mortality occur after transplant centers 
gain experience with LDLT and exceed a learning-curve 
threshold of 20 procedures. 



Living Donor Liver Transplant: 
Disadvantages
 Most important are the risks of mortality and morbidity for 

donors. These short-term and long- term risks span the period 
of time from surgery through postoperative recovery and 
beyond,

 The most severe and threatening complication is donor death. 

estimated as 2/1000–5/1000 for left and right lobe, 
respectively 

 Other disadvantages of LDLT include the technical complexity 
of the surgery, the labor-intensiveness of maintaining an LDLT 
program, and the risks to reputations of transplant surgeons 
and teams, institutions, and the entire field if donors are 
seriously injured or die. 

Organ Repair Center

• Short-term risks to DONOR
• Long-term risks to DONOR
• Surgical problems
• Not enough liver
• Ethical conflicts??

• Decrease waitlist MORTALITY
• Decreased waiting time
• Transplant prior to recipient becoming critically 

ill
• Planned operation 
• Minimal CIT
• Immunologic advances 
• Adds to cadaver pool
• Financial benefits

Advantages vs Disadvantages 

Ethical Principles in living donation:
Four foundational principles

 respect for persons including their autonomy (in 
support of informed and voluntary consent), 

 the duty of healthcare professionals to benefit patients 
(beneficence) 

 and to avoid needlessly harming and putting them at 
risk (nonmaleficence), 

 and the fair distribution of the scarce resource of solid 
organs (distributive justice). 

11

Ethical conflicts in LDLT

 These ethical principles work together 
to protect patients by positively 
assuring their freedom to make their 
own decisions and by restricting the 
actions of healthcare providers.

12



Ethical conflicts in LDLT

Living organ donation puts two basic principles of 
medical ethics in conflict: autonomy and non-
maleficence. 
Autonomy refers to the rights of the patient to make 
decisions about their healthcare without the doctor or 
other provider trying to influence their decision. 
Non-maleficence is the Hippocratic maxim that obligates 
healthcare providers to avoid intentionally harming a 
patient. 

13

Ethical conflicts in LDLT
 In the case of living organ donation, these 

principles come into conflict  especially with 
respect to the donor, 

- who makes the decision freely to donate, 

- but does not physically benefit from the surgery.
 This pretext therefore puts transplant 

physicians in the position of possibly willfully 
opposing the principle of non-maleficence.

14

Ethical Principles in living donation:
Four foundational principles

 To adequately justify living organ donation, the 4 
central ethical principles need to be further 
operationalized through.

 assessing and optimizing donor safety,
 evaluating expected recipient outcomes, 
 and considering individual and societal needs.

15



Donor Outcomes 

 Intra-operative and post-operative complications: 9% to 67%
Morbidity 50 % (A2ALL study group)

 Donor complications rate is higher for right hepatectomy than 
left. 

 Mortality 0.1% to 0.5 % (there are 34/14000 donations known 
donor mortality) 

30 Right L/ 4 Left L  (Vancouver forum transp (2006)

 Threshold of donor acceptance must not be low!! (donor 
evaluation protocols/ multidisciplinary team)

 Psychological disorders
1suicide (donor)

17

Recipients Outcomes

 A2ALL consortium (9 US centers)
Patient survival:
 94% (90 days)
 89% (1 year)

Graft survival:
 87% (90 days)
 81% (1 year) 

Graft failed (first 90 days):
 13.2%

Common cause:
Vascular thrombosis    
PNF

Complications:  
Biliary complication were common (30%)

18

- Older recipients
- CIT

- greater than 20 cases

Summary and Future Directions



Summary and Future Directions

 ALDLT is safe (donor and recipient)
 Outcomes improve with experience
 Donor complications persist
 Health status, safety and other healthcare 

outcomes need further assessment
 ?Left lobe – transferring risk donor -> recipient
 Laparoscopic approach safe and effective

24



Conclusion 
 ALDLT outcomes have shown acceptable levels of graft and patient survival in 

experienced centers, despite a high rate of complications.
• Outcomes improve with experience
• Donor complications persist (30 %)

 LDLT can reduce mortality on the waiting list; specially in areas of 
transplantation with higher MELD scores.

 The decision to proceed must be balanced against the possibility of deterioration 
or dying on the waiting list and based on ability to provide a survival advantages.  

 Left Lobe is a potential way to increasing the number of donor organs with lower 
donor risk.

• transferring risk donor -> recipient

 LDLT is NOT the LAST resort but rather the first and best resort.

25

Thanks a lot !!!
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INTERVENTIONAL RADIOLOGY FOR PORTAL 
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IR & PORTAL HYPERTENSION
• Diagnosis

• Control of recurrent variceal bleeding

• Control of refractory ascites

• Anatomic optimization for liver transplant



DIAGNOSING PORTAL HYPERTENSION

• Known risk factor for portal hypertension + clinical manifestation of portal hypertension

• When in doubt, hepatic venous pressure gradient (HVPG)

• Quantify portal HTN due to sinusoidal resistance to blood flow

• PHTN when HVPG ≥ 6 mmHg

• Clinically signficant when HVPG ≥ 10 mmHg

• Bleeding and ascites when HVPG ≥ 12 mmHg

HVPG - TECHNIQUE
• HVPG = Wedge – Free 

• Free hepatic venous pressure (FHVP)

• Reflects intra-abdominal perssure

• Wedged hepatic venous pressures (WHVP)

• Reflects portal perssure

• Typically obtained via transjugular hepatic vein catheterization

• Wedge end hole catheter in end tributaries

• Balloon occlusion technique

• Can perform  transjugular liver biopsy at the same time (18 or 19g)

• US and MR Elastography have secondary roles





COVERED VERSUS BARE METAL STENTS

Bureau C, Pagan JCG, Layrargues GP, et al. Patency of stents covered with polytetrafluoroethylene in patients treated by 
transjugular intrahepatic portosystemic shunts: long term results of a randomized multicentre study. Liver International 
2007;27(6):742-747.

*  1:1 matched (Age, Child-Pugh, TIPS Indication)

1. Angermayr B, Cejna M, Koenig F, et al; Vienna TIPS Study Group. Survival in patients undergoing 
transjugular intrahepatic portosystemic shunt: ePTFE-covered stentgrafts versus bare stents. Hepatology 
2003;38(4):1043-1050. 

COVERED VS BARE METAL

Maleux G, Perez-Gutierrez NA, Evrard S, et al. Covered stents are better than uncovered stents for 
transjugular intrahepatic portosystemic shunts in cirrhotic patients with refractory ascites: a retrospective 
cohort study Acta Gastro-Enterologica Belgica 2010;73(3):336-341.

PRIMARY PATENCY OF COVERED TIPS



EARLY TIPS COMPARED TO DRUG 
THERAPY PLUS EBL FOR VARICEAL 
BLEEDERS

Multi-center randomized controlled trial

García-Pagán JC Early TIPS (Transjugular Intrahepatic Portosystemic) Shunt Cooperative Study Group. 
Early use of TIPS in patients with cirrhosis and variceal bleeding. New England Journal of Medicine 2010; 
362(25):2370-2379.



PROS

• Improve TIPS patency by reducing competing shunts

• Reduce risk of bleeding in setting of subsequent TIPS dysfunction

CONS

• With advent of covered stent (Viatorr), less concern about TIPS patency and TIPS dysfunction

• Closure of varices/competing shunts increases portosystemic gradient

EMBOLIZATION OF VARICES?

% Free of Bleeding 2 yrs 4 yrs

TIPS 61% 53%

TIPS + embolization of varices 84% 81%

EMBOLIZATION OF VARICES?

Lower incidence of rebleeding, but no survival benefit

• Metaanalysis (6 studies)

• TIPS + variceal embolization had 
significantly lower incidence of 
variceal rebleeding (p = 0.002) 
compared with TIPS alone

• But no additional advantages with 
regards to TIPS patency, 
encephalopathy, survival

Qi et al.  J Gastroenterol Hepatol 2014

EMBOLIZATION OF VARICES?



Embolize if:

• In setting of acute ongoing variceal bleeding

• Varices still seen on post-TIPS venogram?

• Portosystemic gradient decreases too much?

EMBOLIZATION OF VARICES?

MELD
• Originally designed to predict mortality in patients 

undergoing elective TIPS
• Tbili, Cr, INR
• MELD 18+, significantly decreased 3mo survival



TIPS COMPARED TO LARGE VOLUME 
PARACENTESIS (LVP)

• Transjugular Intrahepatic Portosystemic Shunt for Refractory Ascites: 
A Meta-Analysis of Individual Patient Data1

Figure 1. Cumulative probability of transplant-free survival according to treatment with TIPS or total paracentesis.

1. Salerno F. et al. Transjugular intrahepatic portosystemic shunt for refractory ascites: A meta-
analysis of individual patient data. Gastroenterology 2007: 133 (3): 825-834

TIPS FOR ASCITES

• 62 patients randomized to TIPS (n=29) or LVP (n=32)

• Primary endpoint: 1 year transplant free survival
• TIPS 93% vs LVP 52% (p=0.003)

• Total # of paracenteses: 32 in TIPS group vs 320 in LVP 
group

• Portal HTN related bleeding: TIPS 0% vs LVP 18% (p=0.01)

• Days hospitalized in 1 year: TIPS 17 vs LVP 35 (p=0.04)

• 1 year probability of remaining free of encephalopathy

• 65% in both groups

Gastroenterology 
2016





TIPS REDUCTION







Journal of Vascular and Interventional Radiology
Volume 28, Issue 12, Pages 1714-1721.e2 (December 2017) 
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• 60F with NASH cirrhosis, 5-year history of methotrexate (stopped after cirrhosis confirmed)

• TIPS for recurrent ascites (weekly paracentesis)

CASE

MELD

Bili 0.5

Cr 0.7

INR 1.1

Na 132

TOTAL 7



PRE

AST 19

ALT 10

Alk
Phos

103

Bili 0.5

POD #2 
(36 hrs)

AST 547

ALT 298

Alk
Phos

96

Bili 1.1

POD #3

AST 286

ALT 254

Alk
Phos

100

Bili 1.0

• Presentation

• RUQ pain

• Marked transient increases in LFTs (5x normal)

• Triangular perfusion defect

• Rarely, acute liver failure with high mortality rates

• Clinical evolution depends on:

• Preexisting liver reserve

• Size of ischemia/infarct

• Potential mechanisms

• Hepatic arterial problems (thrombosis, pseudoaneurysms, AVF) caused by needle puncture 
injury or compression of hepatic artery by stent

• Hepatic vein thrombosis

LIVER ISCHEMIA

• Retrospective study of 77 contrast-
enhanced scans after TIPS

• Imaging not routinely obtained after 
TIPS

• Incidence of perfusion defects: 13%

Clinical Management

• Conservative (majority)

• Liver transplantation

• May be only livesaving procedure if 
severe liver failure after TIPS

• TIPS reduction

• Unknown role in management of 
ischemia

DIPS DIRECT INTRAHEPATIC PORTOSYSTMIC SHUNT

• “Dotter” DIPS = transcaudate

• Need IVUS/ICE

• Most other DIPS are just TIPS variants (like “Ace TIPS”)

• DIPS Indications

• Budd Chiari

• To avoid vascular masses



Case courtesy P. Amin (Loyola)

• ACR Appropriateness Committee on IR has recognized BRTO as a viable alternative to TIPS for the 
management of gastric varices

• But it did not define the anatomic or clinical scenarios

• Reserved for patients who are not TIPS candidates (MELD >18/25 ?)

• Favorable anatomy

• Operator preference

• Key merits of BRTO over TIPS

• Preserve hepatic function

• Reduce risk of hepatic encephalopathy

• BARTO, CARTO, PARTO

BALLON-OCCLUDED TRANVENOUS RETROGRADE 
OBLITERATION

BRTO – BALLON-OCCLUDED TRANVENOUS 
RETROGRADE OBLITERATION 



Indications for BRTO Poor candidates for TIPS

Actively bleeding GV with GRS MELD > 19

H/O bleeding GV with GRS Encephalopathy

GV with GRS with signs of impending 
bleeding

H/O lobar TACE

Refractory encephalopathy with GRS HCC and a candidate for TACE

Portal vein thrombosis

Immediate Long-term

Hemoglobinuria (15-100%) Encephalopathy (18%)

PE (2-4%) Portal hypertensive gastropathy (5-13%)

Arrhythmia (2%) Post-BRTO gastropathy (57%)

Anaphylaxis (2-5%) Worsening esophageal varices (14-68%)

Hepatic failure (5-7%) Bleeding esophageal varices (17-24%)

Renal failure (5%)





• Technical success: 79-100%

• Balloon rupture: 15%

• 50% of balloon ruptures are early and cause technical failure

• 6.5% of technically successful BRTO are hemodynamic failures (fail to completely 
obliterate flood flow within gastric varices)

• Clinical success

• Reduction of encephalopathy (100%)

• Control of actively bleeding varices (91-100%)

• GI rebleed rate <10%

RESULTS

• Occlusion of spontaneous gastrorenal shunt aggravates portal hypertension

• Contrary to decompressive ideology of managing portal hypertension

DRAWBACKS

Ultrasound (3 months prior)

• Cirrhotic morphology of liver

• Portal vein: main portal vein patent but demonstrates reversed flow (20 cm/s)

REFRACTORY UPPER GI/VARICEAL BLEED



EGD: Large blood clot overlying site of previous gastric varices in fundus of stomach • Endoscopy is 1st line for diagnosis

• GOV-1 can be treated just like esophageal varices

• GOV-2 and IGV respond better to TIPS and/or BRTO

• Sclerotherapy +/- banding

• Poor results in controlling active GV bleeding

• Endoscopic-guided cyanoacrylate injection*

ENDOSCOPY

Sarin Classification

Renal vein



Venogram Sclerotherapy



• Similar effectiveness for active gastric variceal bleeding

• Lower rebleed rate with BRTO*

TIPS OR BRTO?

TIPS BRTO

Control of active GV bleeding 90-96% 90%

Rebleed rate (@ 6-12 mo) 26-31%
*bare stents

<5-10%

Survival No statistically significant difference
Ninoi et al.  AJR 2004

Review: Saad et al.  CVIR 2014

• From a hemodynamic standpoint these are opposing procedures

• BRTO: occlusion of spontaneous portosystemic shunts which increases portal pressure

• TIPS: creation of a portosystemic shunt which decreases portal pressure

• Combined TIPS + BRTO

• Spontaneous shunt is replaced by a controlled, well-defined, man-made shunt

• The increased portal pressure caused by the BRTO is tempered

COMBINED TIPS + BRTO?

• Single-institution, retrospective study

• N=36; 27 BRTO only, 9 BRTO+TIPS

Combined TIPS + BRTO

• Decreased ascites/hydrothorax rates

• Reduced esophageal variceal bleeding

• Reduced overall gastric variceal
bleeding rates

Saad et al.  Am J Gastroenterol 2013

COMBINED TIPS + BRTO?

• Adjunctive splenic embo may reduce the 
effects of increased portal HTN following 
BRTO

• By decreasing splenic vein 
contribution to portal circulation

Chikamori et al.  AJR 2008

SPLENIC ARTERY EMBOLIZATION



• Decreases splenic blood pressure  portal venous pressure

• Diverts blood flow to hepatic artery  improves liver function

• Decreases incidence of hepatic encephalopathy?

• Contraindications

• Hepatofugal portal flow – increases risk of portal vein thrombosis

Smith M, Ray CE.  Splenic Artery Embolization as an Adjunctive Procedure for Portal Hypertension.  Semin Intervent Radiol.  
2012;29(2):135-9

Yoshida H et al.  Long-term results of partial splenic artery embolization as supplemental treatment for portal-systemic encephalopathy.  
Am J Gastroenterol.  2005;100(1):43-7

SPLENIC ARTERY EMBOLIZATION

IR & PORTAL HYPERTENSION

• Diagnosis

• Control of recurrent variceal bleeding

• Control of refractory ascites

• Anatomic optimization for liver transplant
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Why is rescue LT not standard of care for 
life-threatening AH?

Why is rescue LT not standard of care for 
life-threatening AH?

Outcome
• Confusion about the endpoint 
• Lack of definitive (American) data

Process
• Inconsistency in process of patient selection
• Uncertainty about treatment of AUD

Social viability
• Dynamics of transplantation/impact on 

stakeholders ~ stigma

LT for AH: Pro and Con

Lets consider the arguments?



LT for AH: Pro and Con

Arguments against LT for AH

• AH is a self-inflicted 
condition so these patients 
are less deserving of this 
limited resource, than 
patients with other forms of 
liver disease.

Arguments in favor of LT for AH

LT for AH: Pro and Con

Arguments against LT for AH

• AH is a self-inflicted 
condition so these patients 
are less deserving of this 
limited resource, than 
patients with other forms of 
liver disease.

Arguments in favor of LT for AH

• AUD is a disease with a 
complex genetic, 
psychological and social 
foundation. Personal behavior 
also influences many other 
indications for LT such as 
ALF (suicide attempt), NAFLD 
(excessive caloric intake), 
HBV/HCV (high risk 
behaviors), HCC related to 
NAFLD, HBV, HCV.

LT for AH: Pro and Con
Arguments against LT for AH

• A required interval of 
abstinence (6-month rule) 
allows for liver recovery to 
obviate the need for LT. 

Arguments in favor of LT for AH

•

LT for AH: Pro and Con
Arguments against LT for AH

• A required interval of 
abstinence (6-month rule) 
allows for liver recovery to 
obviate the need for LT. 

Arguments in favor of LT for AH

• Many patients with severe 
AH without response to 
medical care will die during 
a required interval of 
abstinence, so LT saves 
lives. Validated and widely 
used models (Lille+/-MELD) 
can accurately predict 
survival, especially in life-
threatening AH. 



LT for AH: Pro and Con
Arguments against LT for AH

• A required interval of 
abstinence (6-month rule) 
allows a patient 
demonstrate a commitment 
to abstinence and gives the 
opportunity to implement 
preventive strategies 
against future relapse.

Arguments in favor of LT for AH

LT for AH: Pro and Con
Arguments against LT for AH

• A required interval of 
abstinence (6-month rule) 
allows a patient 
demonstrate a commitment 
to abstinence and gives the 
opportunity to implement 
preventive strategies 
against future relapse.

Arguments in favor of LT for AH

• While duration of pre-LT 
sobriety predicts the 
likelihood of post-LT relapse, 
it is imprecise at 6-months as 
a single predictor. Reliance 
on the 6-month rule 
discriminates against patients 
with favorable psychosocial 
profiles, who have a low risk 
of relapse despite recent 
drinking. 

In a 2015 pilot survey, we received responses from 42 of 134 
US LT Centers (comprising 50% of all transplants in 2014)

24

1

15

1 1

What interval of abstinence does your center 
require?

6 months

3 months

1 month

Situational dependent

Not required

Unsure

LT for AH: Pro and Con

Arguments against LT for AH

• Public perception of LT for 
AH is negative and it will 
lead to reduced organ 
donation. 

Arguments in favor of LT for AH

• Evidence for this is lacking 
and recent public surveys 
demonstrate that a majority 
has a neutral opinion of LT 
for AH. 



The Lack of Transparency Surrounding 
Eligibility of AUD Patients for LT

US Liver Transplant Centers: 141

Website: 141

Any eligibility criteria: 73 (52%)

Any discussion of ETOH: 24 (17%)

Stated 6-month abstinence 3(2%)
requirement

52%
48%

Internet Availability of Selection 
Criteria for LT 

Yes

No

LT for AH: Pro and Con

Arguments against LT for AH

• Transplantation of AH 
patients in greater numbers 
will lead to more recipients 
with post LT alcohol 
relapse and greater rates of 
allograft loss.

Arguments in favor of LT for AH

National Trends in LT for AALD in U.S.
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Lee BP et al, JAMA 2019 
UNOS listing diagnoses 2012-2016

ALD AH

Centers performing liver transplantation for alcoholic hepatitis in the US 



Prognostic Factors
for Increased
Risk of Relapse

Social isolation
(lack of employment, no fixed abode,
living alone, no spouse or companion)

Lack of insight
into addiction

Psychiatric co-morbid conditions
(including uncontrolled polysubstance abuse

or unstable character disorder)

History of many failed
rehabilitation attempts

Alcoholic Relapse Codifying Relapse Risk in LT Candidates

• U of M Alcoholism Prognosis Score: poor insight, isolation/ no 
spouse, # prior treatments of AUD, substance abuse/psych

• Alcohol Relapse Risk Assessment: (Retrospective, single 
center, post LT):  poor insight, isolation, no spouse

• High-risk Alcoholism Relapse (HAR): (prospective FU of male 
veterans with AUD): duration of heavy drinking; usual # daily 
drinks, # prior treatments of AUD

• Stanford Integrated Psychosocial Assessment for 
Transplantation (SIPAT): poor insight, isolation, substance 
abuse

• SALT score: (ACCELERATE): >10 drinks per day at initial 
hospitalization (+4 points), # prior treatments of AUD (+4 
points), prior alcohol‐related legal issues (+2 points), substance 
abuse (+1 point).

•

Selection of AH patients for LT: le modèle français

Clinical Liver Disease
Volume 6, Issue 6, pages 149‐152, 21 JAN 2016 DOI: 10.1002/cld.521
http://onlinelibrary.wiley.com/doi/10.1002/cld.521/full#cld521‐fig‐0002
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American Consortium of Early LivER Transplantation for Alcoholic
Hepatitis (ACCELERATE‐AH)

12 Centers from 8 UNOS regions

ACCELERATE –AH Study Design

 Retrospective study of consecutive patients transplanted at 
each center for AH

• Standardized data collection forms:

Patient characteristics

 Alcohol/drug use histories

 Medical management

 Explant histology

 Survival outcomes

 Frequency / patterns of alcohol alcohol use post-LT

ACCELERATE-AH

Clinical Characteristics
	
	
	
	
	
	
	
	
	

Maddrey’s Score (severe if ≥32)* 78 (58-102) 

Steroid Use 54% 

Day 7 Lille Score (non-responder if >0.45) 0.82 (0.56-0.97) 

Na-MELD Score at Listing* 38 (34-40) 

Days Listed Before LT* 7 (3-12) 

Days from Last Drink to LT* 55 (36-91) 

ACCELERATE-AH

*Median (IQR)



Patient Survival in Alcoholic Cirrhosis (ALC) vs. Alcoholic 
Hepatitis (AH)

ALC vs. AH     1‐yr survival: 94% vs. 90%

3‐yr survival: 85% vs. 83%
p=0.85

Median follow‐up: 2.0 years

Limited to 12 
ACCELERATE‐AH sites

N=147 AH
N=699 ALC

Causes of Death

*8 of 9 received steroids pre‐LT for AH (p=0.04)

ACCELERATE-AH

18 

deaths

9* 

within 90 days of LT

5

sepsis

9

>1‐year post‐LT

7

alcohol‐related

1 fungal

1 bacteremia 

1 pneumonia

1 abdominal 

1 unclear source

N=147

1 overdose

6 graft failure

Lee BP et al, Gastroenterology, 2018;155:422‐430

ACCELERATE-AH

Alcohol Use Post‐LT: Slips vs. Sustained

33%
26%

16% 17%

10%
16%

Any alcohol use
Slips
Sustained alcohol use

Early‐versus‐Delayed Liver Transplantation for Alcoholic 
Hepatitis: Modeling of Harms and Benefits

ACCELERATE-AH

Jag Chhatwal, PhD

Senior Scientist

Harvard Institute for 
Technology 
Assessment

• A mathematical model that simulated a virtual trial 
comparing early versus delayed LT in several AH 
patients

• Considered different post‐LT alcohol use categories: 
none, slip (alcohol use followed by sobriety), sustained. 

• Pre‐LT mortality was determined by joint‐effect model 
(MELD and Lille score). 



Survival Benefit with Early Transplant Regardless of 
Alcohol Relapse Rate

ACCELERATE-AH

Base case: equal incidence of 
sustained alcohol use and slips post‐LT 
in early vs delayed LT 

Scenario 1: all patients after early LT 
have sustained alcohol use and no 
patient after delayed LT has any 
alcohol use.

Scenario 2: assumes no patient 
offered delayed has any alcohol use in 
the 6‐month pre‐LT period.

Scenario 3: assumes no patient 
offered early LT has any alcohol use 

after LT.

Should We Transplant Patients with 
Alcoholic Hepatitis? 



Transplant Out of the Box  
John Fung

A New Paradigm in Organ 
Preservation: Ex-Vivo 

Normothermic Perfusion

John J. Fung, MD

Disclosure Information
At the Forefront of Hepatology

John Fung, MD, PhD

• I have the following financial relationships to disclose:
Consultant for: OrganOx (DSMB)

Investigator with the Cleveland Clinic NMP program

• I will discuss the investigational use of NMP in my 
presentation

US Organ Procurement and Transplantation Network and Scientific Registry of Transplant 
Recipients Annual Report 2008; Available at: 

http://optn.transplant.hrsa.gov/ar2008/Preface_Contributors.htm?cp=1, accessed 28 August 2012
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The Transplant Waiting List Is Growing 1967

“Experiences in Hepatic Transplantation”
Dr. Thomas Starzl (University of Colorado)

“The provision of a viable 
and minimally damaged 

homograft is undoubtedly 
the most important single 

factor in the determinant of 
success.”



Source: SRTR

Organ Discard Rate is Increasing

1960 1980 1990 2000

Saline
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Solution
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Hypothermic 
Mechanical
Perfusion

Normothermic 
Mechanical
Perfusion

Ischemia-Reperfusion Injury

• Ischemia starts by interrupting blood supply to organs or 
tissues

• Metabolism is not arrested in cold conditions, but slowed by a 
factor of 1.5–2 for each 10°C fall in temperature

• Anaerobic metabolism results in accumulation of end 
products of metabolism: e.g. protons, lactate, hypoxanthine

• Upon reperfusion, these by-products contribute to the 
generation of oxygen free radicals, which damage tissues 
termed ischemia-reperfusion injury (IRI)

Serracino-Inglott F, et al. 2001. The American Journal of Surgery. 181: 160-166

Limitations Of Static Cold Storage

• Cooling
Loss of cell membrane functions

• No oxygen delivery
Anaerobic metabolism

• Accumulation of metabolites
Ischemia-reperfusion

• Limited viability assessment
Injury occurs at time of reperfusion

Acceptable for high quality, but not marginal organs



Expanded Criteria Donor Organs Are More 
Sensitive to IRI

•Steatotic grafts

•Older livers – fibrosis, arteriosclerosis, 

•Donors after Cardiac Death (DCD)

•Prolonged preservation

Clinical Impact of IRI

• Problems associated with IRI of allografts:
–Contributes to morbidity
–Leads to primary non-function or primary 

dysfunction
–Associated with an increase in graft rejection
–Increases discard of allografts due to outcome 

concerns

Clavien P, et al. 1992. Transplantation. 53: 957-978

Hypothermic Machine Preservation

(94% vs 90%, P=0.04)

Kidney Allograft Survival Was Superior 
in the Machine-Perfusion Group

Moers C et al. N Engl J Med. 2009;360:7.



Columbia Ex-Vivo Liver Hypothermic 
Machine Perfusion

Guarrera et al., AJT, 2009

Hypothermic Machine Perfusion Reduced 
Peak AST, ALT, TBIL and Creatinine

Hypothermic preservation: suppresses metabolism up to
96%

“non-damaged” organ > cold ischemia inhibition of metabolism >
reimplant > graft IRI

“damaged” organ > cold ischemic inhibition of metabolism > reimplant
> PGD/PNF

Normothermic Perfusion

Normothermic perservation: resuscitates 
oxidative metabolism of sufficient 
magnitude to support new protein 
synthesis that initiates cellular reparative 
processes

• Improved preservation
–Physiological environment
–Supports normal cellular function

• Viability assessment
–Testing of functioning organ
–Metabolic, synthetic, immunological biomarkers; tissue 

analysis
• Cellular repair

–Deliver nutrients
–Intrinsic cellular recovery
–Organ-specific therapies

What Can Normothermic Perfusion Do?



Recovery of ATN in DCD Kidneys Using 
Normothermic Perfusion

Brasile et al: AJT, 2005, 5:300

Initiation of Reparative Process During 
Normothermic Preservation

0 WI 2 h WI 2 h WI + 6h EMS 2 h WI + 18h EMS 2 h WI + 24h EMS 

Cytoskeletal Injury Marker - ZO-1 (key protein involved in the regulation of 
barrier function)

2+/-0.5 80+/-5 76+/-5 32+/-8 8+/-3

Repair Marker of Active DNA Synthesis - PCNA

2+/-0.3 4+/-2 23+/-3 57+/-8 88+/-7

De novo protein 
synthesis of GFP

transfection 

< CS EMS>

Brasile et al: AJT, 2005, 5:300

Aim: to assess the effects of NMP in kidneys from marginal 
donors (ECD)

18 kidneys underwent a period of NMP immediately before 
transplantation. (63 ± 16 min) 

Kidneys were perfused with a plasma free red cell based 
solution at a mean temperature of 34.6◦C. 

The outcome of these kidneys was compared to a control 
group of 47 ECD kidneys that underwent static cold storage 
(CS).

The delayed graft 
function rate (DGF), 
defined as the need for 
dialysis within the first 7 
days after surgery was 
5.6% in the NMP group 
vs. 36.2% in the CS 
group (p = 0.014) 

Normothermic Machine 
Perfusion of the Kidney is 
safe feasible

Results



The liver has dual inflow, in which the arterial and portal 
venous system are subjected to completely different flows 
and pressures

Portal Vein = Low resistance with high flows
Hepatic artery = High resistance with low flows

The hepatic arterial buffer response, is a compensatory 
mechanism that buffers the effect of changes in PV blood 
flow on total liver blood flow, mediated by adenosine

In addition, the liver is an extremely metabolic organ, 
requiring oxygen and nutrients for function.

Liver Perfusion Challenges

Starzl, SGO 1963

Mechanical Perfusion of Abdominal Organs
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• Physical parameters: weight, size, materials

• Usability: transportability, automation, ease of setup

• Functionality (what features are essential?):
–Blood or oxygen carrier?
–In-line or off-line blood gas analysis?
–Gas bottles or on-board gas production? 
–Mains power/DC power/battery power? 
–Parameters measured and displayed to the user? 

• Regulatory compliance

• Cost 

Product Specification: What Matters? 

Time from cannula connection  physiologic state = 2-5 minutes

•Flows and pressures modified by changing 
RPMs independently in the HA and PV pumps

•Stable set up from the time of connection

•Minute changes possible

•Extremely easy and reproducible

Cleveland Clinic Circuit



Monitoring:

Continuous blood pressure
monitor

Continuous Arterial Blood gas 
monitor

Frequent sampling with instant 
results

Bile production measurement



4 Livers
6 hrs
NMP 

March 15, 2013

Peter J. Friend, 
Oxford

• Increasing donor risk (Age; steatosis; transaminases)
• All 20 livers functioned, patients discharged
• No difference in 30 day survival 
• More than 50% reduction in postoperative enzyme release 
• Device functioned in clinical environment
• Transport logistics feasible
• Positive feedback from clinical teams (surgical & 
anesthetic)
• Clinicians started to change practice





Allograft Dysfunction – Peak AST and EAD

Non-anastomotic strictures
NMP
n=81

SCS
N=74

P value

DBD 4/54 (7%) 3/55 (5%) 0.678
DCD 3/27 (11%) 5/19 (26%) 0.180

Consortium for Organ Preservation in Europe

1 liver in each arm required retransplant for 
cholangiopathy

Ischemic Cholangiopathy
Radiological (MRCP) diagnosis



The “Organ Repair Center”

HeartLung  

KidneyLiver 

The Cleveland Clinic Organ Repair Center

• Assessing organ viability (marginal donor)

• Organ repair (physiologic event in-vivo)

• Reconditioning of DCD livers (rTPA, medications)

• Defatting steatotic grafts (CCF steatotic liver model)

• Immunological intervention during ex-vivo phase

Future Applications Active Removal Of Fat During Perfusion

Accurate control of ‘physiological’ milieu
Normothermic perfusion for 48 hours
Active lipid mobilization & removal



Summary

• Allograft shortage remains the biggest barrier to the 
increased application of solid organ transplantation

• All options for increasing donation and utilization should 
be explored

• The availability of novel technology and a paradigm shift 
from cold storage to normothermic perfusion may 
enhance the safety of expanding the donor pool 



Too Sick for Liver Transplantation?  
Kimberly Brown

When is a Patient Too Sick 
for Liver Transplantation?

Kimberly Brown, MD, FAASLD, FAST, AGAF
Professor of Medicine, Wayne State University

Chief, Division of Gastroenterology and Hepatology
Associate Medical Director Henry Ford Hospital Transplant Institute

Henry Ford Hospital, Detroit

Disclosure
Research:  Gilead, Novartis, Allergan, Conatus

Advisory Boards:  Gilead, Pfizer, Merck

Speaking:  HCV Viewpoint, Simply Speaking

Board Participation:  CLDF

Learning Objectives

To review the general indications and contraindications for liver 
transplantation

To outline the challenges with determining when a patient is “too 
sick” for transplant

To discuss possible strategies to determine a consistent approach 
in patient selection in the extremes

When is a Patient Too Sick for Liver Transplant?

We all agree these patients exist

We can’t agree on a definition

When limited answers exist (and you’ve been given 
15 minutes) …..

Frame the issue “One man’s meat
Is another man’s
Poison”



Minimal Listing Criteria
Minimal Criteria for Placement of Adults on the Liver Transplant Waiting List: A Report of a National 
Conference Organized by the American Society of Transplant Physicians and the American 
Association for the Study of Liver Diseases

Michael R. Lucey, Kimberly A. Brown, Gregory T. Everson, John J. Fung, Robert Gish, Emmet B. Keeffe, Norman M. Kneteman, John R. Lake, 
Paul Martin, Sue V. McDiarmid, Jorge Rakela, Mitchell L. Shiffman, Samuel K. So, and Russell H. Wiesner

Liver Transplantation and Surgery, Vol 3,No 6(November),1997:pp628-63

CTP score > 7 or predicted 
1-year survival < 90%

“ Too sick for transplant”

???
Listed Patients“ Sick enough for transplant”

???Maximal Listing Criteria

Summary report of a national conference: Evolving concepts in 
liver allocation in the MELD and PELD era

Oltoff KM, Brown RS, Delmonico RL, Freeman RB, McDiarmid SV, Merion RM, Millis JM, Roberts 
JP, Shaked A, Wiesner RH, Lucey ML 

Liver Transplantation 2004: 10 (S10); A6-A22

“It is likely that an expected survival rate below 
which transplant is not warranted would range from 
40 to 60%”

Contraindications to Liver 
Transplant

Absolute
 Advanced cardiopulmonary 

disease
 Sepsis
 Malignancy outside the liver
 PVT
 Liver cancer
 Active substance use
 HIV
 Advanced age
 Organ failure outside the liver

Relative
 Poor compliance

 Poor functional status

 Limited social support

Definition of “Too Sick”

 Medically? Surgically? Functionally? Socially? Economically?
 Patients who are not deemed candidates may end up in 

this category
 Little consensus both on when not to list as well as when to 

remove from the list
 Varies by patient, provider and program



Mean 5 Year Future Lifetime by 
MELD

Schaubel DE. American J Transplant 2009; 9(4 Pt 2): 970-81

Benefit Score Distribution by MELD

Schaubel DE. American J Transplant 2009; 9(4 Pt 2): 970-81

Benefit Scores by Age Patients with 
Benefit > 0

Schaubel DE. American J Transplant 2009; 9(4 Pt 2): 970-81

What Can Change Over Time?
 Advancing Age

 25% of patients wait over 4 years on the list
 Increased odds wait list mortality, decreased odds of transplant, increased 

odds of graft loss patients age 65 or over
 Sarcopenia

 Increased wait list mortality and hazard of death post transplant
 ACLF
 Worsening medical conditions

 BMI > 35, CAD, DM, COPD, Chronic renal insufficiency
 Frailty

Malinis MF, Ann Transplant 2014;19:478-87, Tandon P, Liver Transpl 2012;18:1209-16, Englesbe MJ, J Am Coll Surg 
2010:211:271-278, Moreau R, Gastroenterology 2013;144:1426-37, Gustot T, Hepatology 2015;62:243-252, Rana A, Am J 
Transplant 2008;8:2537-46, Tovikkai C, BMJ Open 2015;5:e006971-e16971, Volk ML, Liver Transpl 2007;13:1515-20



Inactive Status by MELD Score

Merion RM, Liver Transplantation 2004.  Volume: 10 (S10); S69-73 

Mortality Risk by MELD Score

Merion RM, American Journal of Transplantation 2004;5(2):307-13

Post Transplant Mortality Predictions

Oltoff KM, Liver Transplantation: 10 (S10); A6-A22

Post Transplant Survival

Factor HR Factor HR
Age (yrs)

<18 1.09 AHN 1.21*
18–25 .98 Previous PNF 1.83*
25–35 (ref) 1 Previous Liver Tx 1.55*

35–45 1.22 Non‐chol cirrhosis (ref) 1

45–55 1.26* Chol cirrhosis .93
55–65 1.34* Biliary atresia .89
65 Plus 1.76* Metabolic disease .80

Race

Hispanic .90 Malignant neoplasm 1.41*

Black 1.25* Other diagnosis .27*

White (ref) 1 Previous transfusion 1.11*

Other race .88 Previous abdominal surg 1.14*

Recipient Factors in Posttransplant Model 

Oltoff KM, Liver Transplantation: 10 (S10); A6-A22



Risk of Non-Standard Criteria

 Selection (and hence opportunity) becomes 
variable

 Unintended bias is likely present
 Outside influence (CMS and contract 

expectations) 

Influence of CMS

Dolgin NH, J Am College Surgeons 2016;222(6): 1054-65

NASH
DM

NASH
DM
BMI 39

NASH
DM
BMI 39
GFR 47

NASH
DM
BMI 39
GFR 47
Cardiac Stent

NASH
DM
BMI 39
GFR 47
Cardiac Stent
Age 65

NASH
DM
BMI 39
GFR 47
Cardiac Stent
Age 65
Wheelchair

Does 1 + 1 = 2 (or 3, or 4…)

The Eyeball test

What are we left with?

 1.

 2. Pure as Caesar’s Wife

I have searched the 
Literature and find no 
supporting evidence
For either



Framework for Evaluating Patients Deemed 
“Too Sick” (What Can We Fix With Transplant?)

Transplant nonresponsive
Transplant Responsive

A B C
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Lai, JC, Current Opinion in Transplantation 2016;21(2):127-132

Should There be Criteria for Delisting or 
Deactivation of Patients?

 Because patients likely deemed “too ill” for transplant 
are the most critically ill, the outcome without transplant 
in this group is likely exceedingly poor

 This any criteria for delisting need to be strongly 
evidence based, validated in the MELD allocation era, 
and biased in favor of transplantation

Survival
With Transplant

Survival
Without Transplant

Individual
Transplant
Benefit

Post Transplant Survival Based on 
MELD

Desai NM, Transplantation 2004; 77: 99–106. Oltoff KM, Liver Transplantation: 10 (S10); A6-A22

Recipient Survival by SOFT Score

Rana A, Am J Transplant 2008;8(12):2537-46



Artificial Neural Networks

Estaban MB, Clinics in Surgery 2018. 3:2122, Dutkowski P, Ann Surg 2011;254(5):745-53

ANN
BAR
SOFT
MELD

Conclusions

 We currently have no standard criteria for “too sick to transplant”
 Imperfect understanding leads to selection via the “eyeball” 

technique
 Outside influences (CMS) run contrary to the notion of transplant 

benefit and undermine our ability to help many patients who would 
benefit from transplant

 Critically important to standardize our approach to selection ( and de-
selection) to create fairness and opportunity

 The criteria to delist or deactivate a patient awaiting liver 
transplantation requires modeling to better understand the overall 
interaction of multiple variables leading to transplant survival and 
guide discussion around if and where a cut-off for “too sick” may be




