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Definition of Lean NAFLD in Asia

• What is “lean”

– BMI of 25 kg/m2 in Caucasian patients

– BMI of 23 kg/m2 in Asian patients

• Limitations of definition:

– Relies on imperfect index (BMI) of body fat topography

– Fails to incorporate concepts surrounding metabolic health

• False perception of lean NAFLD being “benign”



Prevalence of NAFLD in Asia

Lean NAFLD

• China 7-18%

• Japan 14-19%

• Korea-13%

• West Bengal 5%

• South Korea-12%

• Taiwan 13%

• India 13%

• Hong Kong 15%

• Sri Lanka-10%

• Pakistan 4%

Li J et al. Lancet Gastro Hepatol. 2019.



Other Causes of NAFLD in Lean Subjects

/ High fat diet

Adopted from Younes & Bugianesi. Semin Liver Dis. 2019. 



Pathophysiologic Determinants 
NASH in Lean Subjects

Younes & Bugianesi. Semin Liver Dis. 2019; Eslam M et al. Nat Commun. 2015; Petta S et al. Hepatology 2017. 



Lean NAFLD: A Distinct Entity Shaped
by Differential Metabolic Adaptation

• Higher concentrations of lysine →

visceral fat accumulation

• Increased bile acids

• Increased FXR activity (measured 

by fibroblast growth factor 15/19)

• Distinct microbiota profile

Metabolic Adaptation

Lean NAFLD patients have relative 

resistance to weight gain

Failure of metabolic adaptation →

advancement of liver disease

Chen F et al. Hepatology. 2020.



Lean NAFLD Paradox

Sookoian S et al. Aliment Pharmacol Ther. 2017.
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N=2209

N=322
N=1357

Sookoian S et al. Aliment Pharmacol Ther. 2017.

Histological Severity in Lean vs 
Overweight/Obese NAFLD:



Prevalence of metabolic 

comorbidities and PNPLA3 risk 

alleles did not differ between 

nonobese and obese NAFLD

Japan

Biopsy-proven NAFLD (n=762)

Genetics

Tobari M et al. J Gastro Hepatol. 2019.



Alterations of Gut Microbiota in Lean NAFLD

Abundance of Clostridium 

or Ruminococcaceae

family → bile acid 

formation

Chen F et al. Hepatology. 2020.



More Favorable Metabolic Profile and Liver Histology in 

Lean NAFLD, Compared to Obese NAFLD: A Meta-Analysis

Young S et al. Hepatol Comm. 2020.



Incidence of NAFLD in a Hong Kong Cohort

• Population incidence of NAFLD at 3–5 years was 13.5% (95% CI 10.6–16.3%; 3.4% per year).

• Cohort included 406 lean subjects (BMI< 23)

Wong VWS et al. J Hepatol. 2015.



Lean NAFLD Severity

Lee WJJ et al. AASLD 2019 (Oral).

• Overall, non-obese NAFLD patients 

had less severe grades of steatosis, 

and steatohepatitis

• Non-obese NAFLD patients were 

also less likely to have liver fibrosis

– F0: 33.2% vs 21.3%

12 Centers

9 Countries

1656 – Biopsy proven

NAFLD



Lean NAFLD-Severity 

GOASIA Study

Lee WJJ et al. AASLD 2019 (Oral).

• No significant difference in the proportion of

– Significant NASH, or

– Advanced Fibrosis

between non-obese and obese NAFLD

• One-fifth of non-obese NAFLD patients have 

F3-4 fibrosis

12 Centers

9 Countries

1656 – Biopsy proven

NAFLD



P =0.190 by log-rank test

Event-Free Survival in Lean and 
Obese NAFLD Patients

Leung J et al. Hepatology. 2017. 



Summary

• BMI does not define metabolic health

• Lean NAFLD patients are not healthy but are 
best considered ‘lean metabolically diseased’

• Lean NAFLD: lower incidences of hepatic and 
nonhepatic outcomes, but all were NOT 
statistically significant (vs non-lean)

• Lean NAFLD is not “benign”. 
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