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Weight loss (WL) can improve 
histology
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steatohepatitis resolution
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Rho=0.55, p<0.01
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Correlations between WL and 
fibrosis status at the end of 

intervention
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• Weight loss does not guarantee NASH resolution
• Fibrosis improvement can occur with less than 10% weight loss

Vilar Gomez et al, Gastroenterology. 2015 Aug;149(2):367-78

https://www.ncbi.nlm.nih.gov/pubmed/25865049
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Key concepts in approach to treatment of 
NASH
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Liver-related outcomes
Death

Steatohepatitis
Disease activity scores

Fibrosis

In the short term: improve disease activity
And/or fibrosis (surrogate outcome)

In the long term: reduce progression to 
Cirrhosis and clinical outcomes

Sanyal et al, Hepatology, 2015; 61: 1392-1405



Current status of drug treatment- impact on NASH 
resolution

Sanyal et al, NEJM 2010, Cusi et al, Ann Intern Med 2016
Tetri et al, Lancet 2015, Ratziu et al, Gastro 2016,  Armstrong et al, Lancet 2016
AASLD late breakers LB 5, LB22, 

• Populations different
• Endpoint evolution
• Methods of assessment
• Duration of treatment



Fibrosis improvement with current agents

* *

* *

Sanyal et al, NEJM 2010, Cusi et al, Ann Intern Med 2016
Tetri et al, Lancet 2015, Ratziu et al, Gastro 2016,  Armstrong et al, Lancet 2016
AASLD late breakers LB 5, LB22, 



Histological resolution:

• Steatosis resolution:  66%

• Lob Inflammation:  50%

• Ballooning: 76%

• Fibrosis: 40%

• 12% had worsening fibrosis

• Overall GRADE quality low

Bariatrics can improve liver histology

Lee et al, Clin Gastroenterol Hepatol. 2018 Oct S1542-3565Fisher et al, JAMA. 2018;320(15):1570-1582

https://www.ncbi.nlm.nih.gov/pubmed/30326299
https://www.ncbi.nlm.nih.gov/pubmed/30326299
https://www.ncbi.nlm.nih.gov/pubmed/30326299
https://www.ncbi.nlm.nih.gov/pubmed/30326299
https://www.ncbi.nlm.nih.gov/pubmed/30326299
https://www.ncbi.nlm.nih.gov/pubmed/30326299


Vitamin E improves transplant free survival and 
decompensation rates in NASH with stage 3 or 4 fibrosis

Vilar Gomez et al, 2018 Hepatology, in press
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Unadjusted HR: 0.34 (95% CI: 0.16-0.73), P < 0.01
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Transplant-free survival 15%
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Hepatic decompensation

Unadjusted HR: 0.57 (95% CI: 0.34-0.98), P = 0.04

N= 90 Vit E vs 146 controls



Intense clinical trial activity for NASH

Downloaded- Oct 6 2018

4 phase 3 programs

Pivotal trials to read out in 2019
-REGENERATE
-STELLAR 3
-STELLAR 4
-RESOLVE-IT



Sustainable therapeutics 
have to be anchored on 
treatment of the root cause 
of NASH



What does cure look like?
restoration of health, soundness and normality (Websters dictionary)

Adapted from Sanyal AJ, Nature Reviews Gastro 
Hep 2019 in press

DIET-INDUCED OBESITY

METABOLIC STRESS
(SYSTEMIC INFLAMMATION AND FIBROSIS)

LIVER
(NAFLD)

CVS Liver Cancer

Mortality

Initial targets
For improvement



GLP-1 receptor agonists have the potential for cardio-
metabolic as well as liver-benefits
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Armstrong MJ, et al. Lancet 2016;387(10019):679-690.
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Marso et al, N Engl J Med. 2016 Jul 28;375(4):311-22

https://www.ncbi.nlm.nih.gov/pubmed/27295427
https://www.ncbi.nlm.nih.gov/pubmed/27295427
https://www.ncbi.nlm.nih.gov/pubmed/27295427


Pharmacological-bariatric therapy is improving

N=957

P< 0.005 after multiple comparison for all Semaglutide groups

O’Neill et al, Lancet. 2018 Aug 25;392(10148):637-649.
Frias et al, Lancet, in press 2018 
https://doi.org/10.1016/S0140-6736

GLP-1/GIP agonist (terzepatide)

https://www.ncbi.nlm.nih.gov/pubmed/30122305


SGLT2 inhibitors also have the potential for improved 
cardiac-metabolic-renal-liver outcome improvement

Placebo

Canagliflozin
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Zinman et al, N Engl J Med. 2015 Nov 26;373(22):2117-28 Cusi K, et al. Endocrine Society. 2018; Abstract OR05-3

https://www.ncbi.nlm.nih.gov/pubmed/26378978
https://www.ncbi.nlm.nih.gov/pubmed/26378978
https://www.ncbi.nlm.nih.gov/pubmed/26378978


Combination therapy: the next 
frontier



Leveraging varying mechanisms to build 
synergy

* p<0.05 for comparison of week 12 vs. baseline by Wilcoxon signed-rank test.
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Lawitz et al, EASL 2018, courtesy Rob Myers
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ATLAS trial- NASH F3/4



Combination approaches must be 
tailored to need
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Mainly metabolic

Targets:
- Metabolic
- Inflammation
- Fibrosis

Mainly anti-fibrotic

• Population
• Relevant targets
• Relevant endpoints
• Booster strategies
• Induction vs maintenance
• Development path



Molecular subtypes with distinct reactome clusters not 
distinguishable by histological NAS

Cluster 1: immune regulation,  cluster 2: cell proliferation, cluster 3: ECM

Hoang et al, AASLD 2018



And miles to go before we sleep- Robert 
Frost
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Liver Forum
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While progress is being made to control liver outcomes and tackle greatest 
unmet need in those with advanced fibrosis, this is only a band aid.
We face a moral, ethical and medical imperative to tackle the root cause of 
diabetes, cardiovascular disease and NASH i.e. diet-induced obesity
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