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Why Female Sex & Gender Matter in the Context of 
NAFLD/NASH

• Why do we care?

Drug Discovery Development Tailored Patient Experience Improved Outcomes



Publications on Sex Differences in NAFLD

Lonardo A et al. Sex Differences in Nonalcoholic Fatty Liver Disease: State of the Art and Identification of Research Gaps. Hepatology. 2019.



FEEL 

How Does a Woman With NAFLD/NASH…..?

SURVIVE FUNCTION 



Feel



Do women with 
NAFLD/NASH 
FEEL differently?

Question



JHEP Reports. 2022.



Nov 2021.



Xiao J et al. Is Fatty Liver Associated With Depression? A Met Analysis and Systematic Review. Front. Med. 8:691696. 2021. 



14 March 2013



• 25,333 Korean adults 

• Retrospective

• Depression index increased 
directly with severity of 
hepatic steatosis

Depression risk ↑44% in women

Jan 2021



Function & Survive



Lonardo A et al. Sex Differences in Nonalcoholic Fatty Liver Disease: State of the Art and Identification of Research Gaps. Hepatology. 2019.
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Prevalence of NAFLD in Men and Women (Asian Studies)

• Estrogen may be protective:

– ↓insulin resistance

– ↓triglyceride synthesis

– ↑ free fatty acid oxidation

• The increased risk of NAFLD in 
postmenopausal women is due to 
decreased estrogen

July 2022

Euroasian Journal of Hepato-Gastroenterology, July 2022;12 (Suppl 1); Ballestri S et al. Adv Ther. 2017. Jun;34(6):1291-1326. 



2014

Men are at a higher risk of having more severe fibrosis compared to women before menopause, 
while postmenopausal women have a similar severity of liver fibrosis compared to men. 

• 541 adult patients (Duke University)
– ACOR* and 95% CI of having greater fibrosis severity 

• Men: Women (Age <50)
– 1.8 (1.1, 2.9) (P = 0.02)

• Men: Women ( Age ≥50 )
– 1.2 (0.7, 2.1) (P = 0.59)

*Adjusted cumulative odds ratio

Lee C et al. Cells. 2019; 8(10):1259.



• Nonalcoholic steatohepatitis (NASH) is the fastest growing indication for liver transplantation (LT). 

• Data from the UNOS 
– 76 149 patients listed for LT between 2005 and 2012, 

• 5 492 (7.2%) of who were listed for NASH. 

• Results

– Nonalcoholic steatohepatitis was a more frequent indication for transplant listing in women than men throughout the 
study period. 

– Transplantation was less common among women than men with NASH (52.4% vs 64.3%), 

– Women were more likely to experience death on the waiting list (17.1% vs 11.4%).

Women with NASH cirrhosis: 
*↑risk of death on the LT waiting list
*Less likely to receive LT



• HCC  (hepatocellular cancer )
– 4th leading cause of cancer death worldwide
– Males > Females

• 1206 HCC patient data  analyzed
• 307 (25%) were women

Women (HCC) 
• Older
• NAFLD/NASH
• Less Likely Transplanted
• Non cirrhotic?



Summary

FEEL

SURVIVE 

FUNCTION

• Sex differences in NAFLD/NASH exist
• Sex differences may impact…

– Clinical Research Targets

– Practice Guidelines

– Tailored or precision medicine practice considerations

NAFLD/NASH Lessons Learned From the Ladies’ Liver?


