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Global prevalence of NAFLD
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NAFLD Disease Spectrum

Schuppan &, Schattenberg J Gastroenterol Hepatol

Cusi. Gastroenterology 2012

• T2DM

• Genetic factors

• Obesity

• Dyslipidemia

• Oxidative 

stress 

• Lipotoxicity

• Inflammation

• Apoptosis

• Accumulation 

of scar tissue 

 cirrhosis

STEATOSIS NASH FIBROSIS

FFA

NORMAL LIVER

• Less than 5% 

fat

Severity



<30                     30-59                        ≥60

FLI

Steatosis Prevalence in T2DM in Italy

38,880 diabetic evaluated for steatosis by Fatty Liver Index >60

Forlani et al, J Diab Res 2016



The Epidemic of NAFLD:
Data from General Population

Petta S et al, Liv Int 2018
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Natural history of fatty liver



NAFLD & mortality

Cardiovascular (13-30%)

All cause malignancy (6-28%)

Liver-related death (3-19%)

NAFLD & 

NASH

NASH with

fibrosis



Fibrosis stage and mortality

Dulai et al., Hepatology 2017
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The ‘dynamic’ natural history of NAFLD



FIB-4  AST, ALT, Age, 

Platelet count

NFS  AST/ALT, IFG/T2DM, 

age, BMI, platelet count, 

albumin

Commonly used noninvasive tests for 

advanced fibrosis in NAFLD

Vibration-controlled transient

elastography (Fibroscan®)



Liver fibrosis in the general population

Castera Liver Int 2017



FIB-4

Liver Fibrosis Severity in T2DM in Italy

1,527 diabetic patients with Fatty Liver Index >60

Giorda et al, Diab Res Clin Pract 2018
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VCTE for F≥2 in NAFLD



MRI and NAFLD

Dulai et al., J Hepatol 2016



Identification of at risk patients
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Referral model from primary care in the UK 
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Referral model from primary care in the UK 
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Approach to noninvasive

evaluation of NAFLD



Current situation in NASH treatment



NASH: whom to treat

• Biopsy-proven NASH patients

• Presence of fibrosis ≥F2

• Early-stage NASH with risk of fibrosis progression

(age >50 years; diabetes, MetS, increased ALT) 

• Active NASH with high necroinflammatory activity

• NASH cirrhosis may be an indication for selected drugs



Romero-Gomez et al., J Hepatol 2017

Data from Vilar-Gomez et al.



Bariatric surgery



Insulin sensitizers

Metformin

• No evidence of histological benefit

• Possible chemopreventive effects towards HCC

Thiazolidinediones

• PIVENS trial  improvement in histology except 

for fibrosis

• Prolonged treatement considered of scarce

benefit

• Recurrence upon withdrawal

• Side effects

• May be used in patients with diabetes and NASH



Cusi et al., Ann Int Med 2016

Long-term pioglitazone in NASH

Primary outcome: reduction of ≥ 2 points in NAS in 2 histologic 

categories without worsening of fibrosis



Antioxidants

Vitamin E

• Used in the PIVENS trial  better than placebo in 

improving steatosis, inflammation and ballooning and 

ininducing NASH resolution 

• Used at 800 IU/day

• Safety concerns (overall mortality, stroke, prostate 

cancer)

• Recent data supporting an effect on NASH progression



Ongoing phase 3 trials

Outcomes:

• Resolution of NASH without worsening of fibrosis

And/or

• Improvement of at least one stage in fibrosis without worsening

of NASH

• Long-term prevention of hard endpoints (death, 

decompensation, OLT)
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Effects of the PPARa/d agonist elafibranor in NASH



Primary Outcome

Proportion of Elafibranor treated patients relative to

placebo achieving resolution of NASH without worsening

of fibrosis [ Time Frame: Measurement at 72 weeks ]

All-cause mortality, cirrhosis, and liver-related clinical

outcomes [ Time Frame: estimated to be 4 years ]

Phase 3 Study to Evaluate the Efficacy and Safety of

Elafibranor Versus Placebo in Patients With

Nonalcoholic Steatohepatitis (NASH) (RESOLVE-IT)



Marra & Tacke, Gastroenterology 2014

Chemokines and NASH progression



Primary Outcome

• Superiority of CVC compared to placebo on liver

histology at Month 12

• Proportion of subjects with improvement in fibrosis by

at least 1 stage AND no worsening of steatohepatitis 

• Superiority of CVC on progression to cirrhosis, liver-

related clinical outcomes, and all-cause mortality [ End

of Study, estimated to be 5 years ]

AURORA: Phase 3 Study for the Efficacy and Safety of 

cenicriviroc for the Treatment of Liver Fibrosis in Adults With 

NASH



Working Model for Role of ASK1 in NASH 
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Safety and Efficacy of Selonsertib in Adults With

Nonalcoholic Steatohepatitis (NASH) and Bridging

(F3) Fibrosis (STELLAR 3)

Compensated Cirrhosis (STELLAR 4)

Primary Outcome

≥ 1-Stage Improvement in Fibrosis Without Worsening 

of NASH [ Time Frame: Week 48 ]

Event-Free Survival (EFS) at Week 240 as Assessed by 

Time to the First Clinical Event [ Time Frame: Week 

240 ]



STELLAR studies have failed



Multifunctional role of the Farnesoid X Receptor (FXR)

Calkin & Tontonoz Nat Rev Mol Cell Biol 2013



REGENERATE: a Phase 3 trial of 

obeticholic acid (OCA) for NASH

Younossi, EASL 2019

• In the Phase 2b FLINT study, the potent FXR agonist OCA

25 mg for 72 weeks improved fibrosis and other histological features of 

NASH

• Month 18 interim analysis of REGENERATE evaluated OCA on liver 

histology in NASH patients with F2/F3 fibrosis
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Primary endpoint (ITT): NASH resolution 

with no worsening of fibrosis
Fibrosis improvement or worsening by ≥1 stage 

(per protocol with post-baseline biopsy)

Primary endpoint (ITT): fibrosis improvement 

by ≥1 stage with no worsening of NASH 
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• OCA 25 mg QD met the primary endpoint of improvement in liver 

fibrosis with no worsening of NASH

• Although the additional primary endpoint of NASH resolution with no 

worsening of fibrosis was not met, resolution of NASH based on the 

overall pathologist’s assessment was more frequent with OCA 25 mg

REGENERATE: a Phase 3 trial of 

obeticholic acid (OCA) for NASH

Younossi, EASL 2019



• 65.6% in OCA 25 mg normalized ALT vs. 37.3% in placebo

• Safety: Increase in LDL-C with both doses of OCA, with an eventual 

decrease over time

• Treatment emergent AEs: Pruritus was reported by 51% of patients 

with OCA 25 mg vs. 19% in the placebo group

• Treatment discontinuation was similar in the three groups. More 

patients in the OCA 25 mg group (9%) discontinued due to pruritus. 

First successful phase 3 trial in patients with NASH

Study is ongoing to confirm benefit on clinically relevant 

outcomes

REGENERATE: a Phase 3 trial of 

obeticholic acid (OCA) for NASH

Younossi, EASL 2019
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