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Definition and natural history



The spectrum of nonalcoholic steatosis

Diehl & Day NEJM 2017

The hepatic manifestation of the metabolic syndrome



Younossi et al Hepatology 2016

Global prevalence of NAFLD



Rise in Liver Transplant Waiting list for NASH 

Liver transplant wait-listing for NASH continues to rise and expected to 

surpass HCV within 2 years  
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Goldberg et al. Gastroenterology 2017



Natural history of NAFLD

Loomba et al., Cell 2021



Younossi et al., Hepatology 2019



All-cause mortality according to NASH and histological severity

Simon et al., Gut 2020



Sanyal et al., N Engl J Med 2021



Diagnostic strategies and referral



Forms of NAFLD

 “Primary” NAFLD:  Associated with the metabolic syndrome

 “Secondary” NAFLD: Associated with different conditions

Drugs: Steroids, Amiodarone, Tamoxifen, ART, chemotherapy

Metabolic or genetic alterations: Lipodystrophy, Dysbetalipoproteinemia, Weber-

Christian disease

Nutritional: TPN, Rapid weight loss, Bariatric surgery, Starvation

Small bowel diseases: IBD, Bacterial overgrowth

Environmental hepatotoxins: e.g. Petrochemicals

 Steatosis accompanying other forms of liver disease

HCV genotype 3, Wilson’s disease, celiac disease



Eslam et al., J Hepatol 2020

‘Positive’ diagnostic criteria for MAFLD
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Steatohepatitis as a phenotype determined by different 

types of injury



Alcohol consuption and the metabolic syndrome

Aberg et al., J Hepatol 2023



Obesity increases alcohol toxicity

Aberg et al., J Hepatol 2023



Alcohol consumption in presumed NAFLD

Staufer et al., J Hepatol 2022



Castera, Liver Int 2020



Primary care/specialist interface in NAFLD

Marchesini & Armstrong,, J Hepatol 2019



Srivastava et al., J Hepatol 2019

Referral model from primary care in the UK 



General population:

Advanced liver fibrosis (0·9–2·0%) 

Cirrhosis (0·1–1·7%) 

High-risk population:

Advanced liver fibrosis 0–27·9%

Cirrhosis 2·4–4·0%

Reliance on abnormal liver function tests will miss most patients with 

significant liver injury.



Italian NAFLD Guidelines, 2021



Prevalence of NAFLD, advanced fibrosis, cirrhosis

and HCC in people with type 2 diabetes

Ajmera et al., J Hepatol 2022



Longitudinal changes in fibrosis markers and the 

risk of cirrhosis and HCC

Cholankeril et al., J Hepatol 2022



Biomarker categories in drug development

Rasmussen et al., J Hepatol 2023



NAFLD and HCC



Anstee et al., Nat Rev Gastroenterol Hepatol 2019

Natural history of fatty liver



28Svegliati Baroni, Vitale et al., Gut 2022

Trends in HCC etiology



Piscaglia et al., Hepatology, 2016

Comparison of HCC on NAFLD or HCV in an

Italian cohort

49% without cirrhosis



Risk and protective factors for NAFLD-related HCC

Shah et al., Hepatology 2022



Nature 2022



Surveillance strategies in NAFLD

Shah et al., Hepatology 2022



Current situation in NASH treatment



Romero-Gomez et al., J Hepatol 2017

Data from Vilar-Gomez et al.



Ongoing phase 3 trials

Population:

 Biopsy-proven NASH patients

 Presence of fibrosis ≥F2

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)



Regulatory requirements for approval of NASH 

medications

Ratziu et al., J Hepatol 2022
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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



Aldafermin, a FGF-19 analog, in patients with NASH

Harrison e tal., Gastroenterology 2021



The pan-PPAR agonist lanifibranor in NASH

Francque et al., NEJM 2021



The GLP-1 agonist semaglutide induces NASH resolution 

but does not improve fibrosis

Newsome et al., NEJM 2020





Current therapeutic targets in NASH

Ratziu et al., J Hepatol 2022
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