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Global prevalence of NAFLD

NAFLD, non-alcoholic fatty liver disease; 
NASH, non-alcoholic steatohepatitis 
Younossi ZM, et al. Hepatology 2016;64:73–84

North America 24.1%

Europe 
23.7%

Asia 
27.4%

Middle East 
31.8%

South America 30.5%

Africa 
13.5%

• NAFLD in 25% of the general population 
• NASH in 10–20% of people with NAFLD (1.5–6.5% general population) 
• Advanced fibrosis/cirrhosis in 10–15% of NASH 



Modelling the epidemic of NAFLD worldwide by 2030

• Modelling shows slow growth in total cases and greater increase in advanced cases  
• NASH prevalence will increase 15–56% (depending on region) 
• Liver-related mortality and advanced liver disease will more than double

M, million; NAFLD, non-alcoholic fatty liver disease 
*China, France, Germany, Italy, Japan, Spain, UK, and US modelled from 2016 to 2010 
1. Estes C et al. J Hepatol 2018;67:896–904; 2. Onis M et al. Am J Clin Nutr 2010;92:1257–64; 3. Hagström H et al. J Hepatol 2016;65:363–8

China: greatest overall increase in 
patients with NAFLD 

Estimated 29% increase from 243.7 M 
in 2016 to 314.6 million in 2030

United States: fastest rising incidence of 
decompensated cirrhosis  

Estimated 56% increase from 17.3 M 
cases in 2016 to 27.0 M cases in 2030)



Global Mortality Burden of NAFLD and NASH  
A Meta-Analytic Assessment



Clinical outcomes vary with stage of disease

NASH F3

CIRRHOSIS

CI, confidence interval; CVD, cardiovascular disease; HCC, hepatocellular carcinoma; OLT, orthotopic liver transplantation; NASH, non-alcoholic steatohepatitis 
Vilar-Gomez E et al. Gastroenterology 2018;155:443–57

Clinical events 
• Cardiovascular disease 
• Extra-hepatic malignancy 
• HCC 

Clinical events 
• Liver-related death/OLT 
• Hepatic decompensation 
• HCC 
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Extra-hepatic malignancy
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Hepatic 
decompensation

20

15

10

5

0

10
Years

CI
s o

f H
CC

 d
ev

el
op

m
en

t (
%

)

Hepatocellular 
carcinoma

F3

F4 – CTPA5

F4 – CTPA6

F3

F4 – CTPA5

F4 – CTPA6

F3

F4 – CTPA5

F4 – CTPA6

F3

F4 – CTPA5

F4 – CTPA6



Fibrosis is a proven predictor of liver-related mortality and liver 
transplantation-free survival 

1. Angulo P, et al. Gastroenterology 2015;  2. Hagström H, et al. J Hepatol 2017;67:1265–1273 

Overall mortality stratified by fibrosis stage scored by Kleiner 
classification1 

(Swedish retrospective cohort in patients with biopsy-proven 
NAFLD, n=646)
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(Retrospective analysis of patients from USA, Europe and 
Thailand with NAFLD diagnosis, n=619)



The risk of liver-related mortality increases with increasing 
fibrosis stage

A meta-analysis of five multinational cohorts (17,452 PYF)1 

CI, confidence interval; PYF, patient–years of follow-up 

Dulai PS et al. Hepatology 2017;65:1557–65

Advanced fibrosis
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Singh et al. Clin Gastroent Hepatol 2015

Fibrosis Progression Rate in patients with NAFL and NASH 

In 36 % NAFLD patients progression of fibrosis, 46 % stable, 21% improvement in fibrosis.  
Rates of progression: 

In Steatosis 1 stage over 14.3 years (0.07 stages/year)                                 In NASH 1 stage over 7.1 years (0.14 stages/year) 
21% patients with baseline stage 0 fibrosis progressed to stage 3 or 4 fibrosis over a mean follow-up period of 6 years

Steatosis NASH

Meta-analysis of 11 Paired-Biopsy Studies including 366 patients with NAFLD (2545 person/year) 



Ratziu et al Hepatology 2020

Seesaw effect: substantial variability in fibrosis stage in 
placebo group of Phase 2b CENTAUR study



Courtesy Prof QM Anstee

Substantial inter-patient variation in disease natural history,  
rate of disease progression and outcome

Risk of Death or Transplantation

Early 
fibrosis F1 F2 F3 F4

Advanced 
fibrosis  
& Cirrhosis

Steatosis
Steatosis +  
Inflammation

NASH 

“Dynamic” Steatotic/ 
Steatohepatitic phase

“Non-Linear” Fibrotic phase



Environmental and genetic factors influencing the progression of NAFLD



Natural history of NAFLD

Simple steatosis

NASH with severe fibrosis (F3) Cirrhosis

NASH without severe fibrosis (F1–F2)

12–40%

15–43%9–22%

1%

8% rapid 
progressors

8–16% rapid 
progressors

38–50%

NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis 
Ekstedt M et al. Curr Hepatol Rep 2017; Younossi et al. J Hepatol 2019

Onset of HCC in cirrhotic-NASH (2.3%/year) and  
non-cirrhotic NASH (0.6%/year)

                 Ratziu 2002 
                Fassio 2004 
                Sanyal 2006           
Ekstedt  2006, & 2015 
                  Bhala 2011 
             Younossi 2011 

        Pais 2013  
         McPherson 2015 
                  Singh 2015     



Patients with NASH and Bridging Fibrosis May Progress Faster 
to Liver Decompensation

Hagström H, et al. J Hepatol. 2017;67(6):1265-1273.

Laplace regression used to calculate time to clinical outcomes in a Swedish retrospective 
cohort of patients with biopsy-proven NAFLD (n= 646)

Patients with NASH who have bridging fibrosis or cirrhosis may progress to 
liver decompensation in as little as 4.3 years and 1 year, respectively  

Time for first 10% of paments to develop liver 
decompensamon by fibrosis stage
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• Over 2 years, ∽25% of patients with 
NASH and bridging fibrosis progress to 
cirrhosis, and ∽20% of cirrhotic patients 
have liver-related events in the clinical 
trial setting 

• Increased risk of clinical events with 
worsening of fibrosis (by Ishak stage, 
collagen content, ELF) 



Liver transplant due to NASH
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ALD, alcoholic liver disease; CHB, chronic hepatitis B; CHC, chronic hepatitis C; HCC, hepatocellular carcinoma; 
HCV, hepatitis C virus; LT, liver transplantation; NASH, non-alcoholic steatohepatitis 
Goldberg D et al. Gastroenterology 2017;152(5):1090-9; Younossi ZM et al. Clin Gastroenterol Hepatol 2020
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Survival Curves of pts with HCC by Liver Disease
5,748 HCC cases

Younossi et al Hepatology 2016

Factors associated with one-year 
mortality: 

✓ Older age (HR: 1.02) 
✓ Un-staged tumor (1.24)  
✓ NAFLD (HR: 1.21) 



Take home message
• NAFLD is a complex disease with pathogenesis and progression determined by 

combinations of genetic and environmental factors. 

• The Natural History of NAFLD/NASH progression is much more dynamic than has 
previously been appreciated. 

• Factors leading to the progression of NAFLD are only partially understood, a limitation 
that is particularly serious when considering that up to 40% of HCC cases occur in non-
cirrhotic livers. 

• Genetic factors may be one component of these processes  

• Large cohorts and detailed multi omics datasets have the potential to provide insights 
into these processes and help us to identify robust stratifiers.
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