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Therapy of Liver fibrosis: 

Where Do We Stand?



NASH Through the Ages

Kaaper, Chief Priest

Cairo Antiquities Museum

~ 2400 BC



Overview

1. NAFLD/NASH definitions, features and 

epidemiology.

2. Hepatic fibrosis in NASH – implications and 

pathogenesis.

3. Diagnostic frontiers.

4. Therapeutic prospects.



Steatosis

(NAFL)

(non-alcoholic) 

Steatohepatitis 

(NASH)

Cirrhosis

Hepatocellular
carcinoma

Progression of Hepatic Pathology in Non-Alcoholic fatty liver disease 
(NAFLD)



Fibrosis Drives Outcomes in NAFLD

Sanyal A, et al.,  NEJM, October 20, 2021

NIDDK NASH CRN – 1773 patients followed for 10 years



The Global Incidence of NASH-HCC

Llovet, et al, Nat Reviews Gastro & Hep, 2022, in press

Per 100K people



Mittal et al.  Clinical Gastroenterology and Hepatology, 2016

> 1/3 of HCCs in NAFLD Occur in 

Non-Cirrhotics in a VA Population
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Fibrosis Diagnostics as 

Potential Endpoints in Clinical trials

• Biopsy

• Fibroscan

• MR Techniques

• HVPG

• Function tests
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AI-based Analysis of Digital Pathology (Pharmnest)

Courtesy of 

Matthieu Pettijean, Pharmanest



Digital Pathology Detects Fibrosis Regression that 
Conventional Liver Biopsies Miss

Standard Fibrosis Staging Second Harmonic Generation with AI

Naoumov et al, J Hepatology, 2022
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Weight loss Improves NASH Histology after 

52 weeks of Lifestyle Modification

Vilar-Gomez E, et al. Gastroenterology 2015

 5% weight loss improved steatosis

 7% weight loss improved hepatocellular ballooning

 10% weight loss needed for fibrosis improvement
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Bariatric Surgery Can Reduce Long-Term 
Liver and CV events in NASH Patients

Aminian et al, JAMA, 2021

Composite endpts; Fibrosis Stage 1-3; Retrospective; Mostly Roux-en-Y



Fibrosis Resolution is Possible in NASH –
Success of Bariatric Surgery

Lassailly et al, Gastroenterology, 2020



Fibrosis Regression Reduces Liver-related 

Clinical Events in Cirrhotics with NASH 

Sanyal, et al. Hepatology, 2021

1135 cirrhotic  

patients from 

2 Gilead 

Trials: -

16% had 

fibrosis 

regression



NASH Drugs in Phase 2 and 3 Trials

Dec 2020

Number of drugs:

Phase 2 = 73

Phase 3 =  9

Number of approved drugs:

0
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NASH Targets in Phase 2 or Phase 3 Trials
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Semaglutide (GLP-1 agonist)  Resolves NASH but 
does not Decrease Fibrosis in 72 Weeks

Newsome et al, NEJM, 2020



Phase 3 REGENERATE Trial of Obeticholic Acid for NASH

Endpoint Placebo 

(N=311)

OCA, 10 mg

(n=312)

OCA, 25 mg

(n=308)

Fibrosis improvement  

(> 1 stage) with no NASH 

worsening

11.9% 17.6%

p=0.0446

23.1%

p=0.0002

ITT plus Stage 1 included 10.6%

(n=407)

15.7%

(n=407)

p=0.0286

21.0%

(n=404)

p < 0.0001

NASH resolution with no 

worsening of fibrosis

8% 11.2%

p=0.1814

11.7%

p=0.1268

ITT plus Stage 1 included 7.9%

(n=407)

11.3%

(n=407)

p=0.0903

14.9%

(n=404)

p =0.0013

NASH pts 

with stage 

2/3 

fibrosis

Younossi et al, 

Lancet, 2019



Lanifibrinor (Pan PPAR agonist) Improves NASH
Composite SAF Score after 24 weeks 

Newsome et al, NEJM, 2020Francque et al, NEJM, 2021



Unmet Needs – NASH Fibrosis 2022



Summary: NASH Rx  – Where do we stand?

1. Fibrosis drives outcomes in NASH and derives from activated hepatic 
stellate cells / myofibroblasts.

2. Biopsy is still the ‘gold standard’ but non-invasive dx’ics are improving, 
especially for screening and stratification.

3. Clinical translation is nearing reality, and drug approvals for NASH are 
coming soon. Combinations may be required to improve responses.


