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NAFLD Prevalence Worldwide
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NAFLD and NASH Prevalence in USA

Harrison SA et al. J Hepatol. 2021.



Global Deaths Due to NASH

Lancet Gastroenterol Hepatol. 2020 Mar; 5(3): 245–266,
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Target Topics for Treatment Disparity

Knowledge Gaps in Diagnosis/Work Up

Access to Care/Resources

Lifestyle Modification and Current Therapy

Clinical Trial Demographics and Genetic 
Influences
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Lack of Knowledge

Under-Investigation 
of abnormal liver 
chemistry tests 
and/or imaging

Unclear who “at risk” 
populations are

Substantial variation 
in practice patterns 
around the globe

Lack of confidence to 
make appropriate 

diagnosis

Gracen L et al. Diabetes Medicine. 2022; Anstee Q et al. J Hep Reports. 2022.



Real World Management of NASH

Anstee Q et al. J Hep Reports. 2022.



Access to Care/Resources

• There is a need for 

implementation of a NAFLD care 

pathway

– Integrated into standard practice 

care for diabetes

• Geographic Influences

• Socio-economical Influences

Gracen L et al. Diabetes Medicine. 2022.



Access to Care/Resources

The European Association for the Study of the Liver (EASL)
European Association for the Study of Diabetes (EASD) 
European Association for the Study of Obesity (EASO)

Recommends Screening for NAFLD in people with obesity, 
metabolic syndrome and in particular T2DM

Latin American Association for the Study of the Liver (ALEH)
Asian Pacific Association for the Study of the Liver (APASL)
Asia-Pacific Working Party on NAFLD

Recommends considering screening in certain high-risk 
population, including those with obesity and T2DM

American Diabetes Association 

Recommends screening for NASH and advanced fibrosis in 
patients with elevated liver enzymes or hepatic steatosis on US

American Association of the Study of Liver Disease (AASLD)

Does not recommend systematic screening in these groups, 
given the lack of cost-effectiveness data for such efforts

Lazarus JV et al. Nat Rev Gastroenterol Hepatol. 2022 Jan;19(1):60-78.



AGA NAFLD Care Pathway

FIB-4 <1.3 FIB-4 ≥2.67

2 or more metabolic 

risk factors1

Steatosis on any imaging modality or elevated 

aminotransferases

Primary care, endocrinologists, gastroenterologists and obesity specialists 

should screen for NAFLD with advanced fibrosis

Type 2 diabetes

Step 1: Identify patients at risk

Step 2: History & lab tests: Excessive alcohol intake, CBC, liver function tests

FIB-4 ≥1.3 to 2.66

Step 3: Non-invasive testing (NIT) for fibrosis2,3

(FIB-4 is a calculated value4 based on age, ASLT, ALT & platelet count)

Indeterminate Risk

LSM <8 kPa

Step 4: Liver stiffness measurement (LSM),5,6,7

LSM 8 to 12 kPa

Low Risk
Repeat NIT in 2–3 years unless 

clinical circumstances change

Indeterminate Risk
Refer to hepatologist for liver 

biopsy or MR elastography or 

monitoring with re-eval of risk in 

2–3 years

High Risk
Refer to hepatologist

LSM >12 kPa

Kanwal F et al. Gastroenterol. 2021.



Advancing the Global Public Health Agenda 
for NAFLD: A Consensus Statement

Lazarus JV et al. Nat Rev Gastroenterol Hepatol. 2022 Jan;19(1):60-78.



Lifestyle Modification

• Socioeconomic Factors

– Prevent access to nutritionally healthy food choices

– Impact ability to obtain proper exercise advice and the opportunity to 

access exercise equipment or even have time to exercise



Bariatric Surgery

Kwak M et al. Am J Surgery. 2020;219: 504-507.



Geographic Disparities in NAFLD Treatment

Anstee Q et al. J Hep Reports. 2022.



Geographic Disparities in NAFLD Treatment

Survey of 102 

Romanian 

Gastroenterologists

Iacob S et al. J Gastrointestin Liver Dis. 2016;25:183-189.



Disparities in Drug Development in NASH

• Lack of diversity in enrollment in late-stage clinical trials

• Potential differences in response to mechanism

– Genetic influences

– Epigenetic influences

– Microbiome impact



NAFLD Prevalence Worldwide

Younossi ZM et al. Global epidemiology of nonalcoholic fatty liver disease–meta-analytic assessment of prevalence, incidence, and outcomes. Hepatology. 64, 73–84 (2016).



Ethnic Variation in Large Phase 2b and 
3 NASH Trials

REGENERATE StudyLanifibranor Study

Stellar Studies

Semaglutide Study



Pooled Prevalence of Hispanic Patients in 
NAFLD Trials 

24.3%

Patel P et al. Racial disparities in NAFLD trials. World J Hepatol. 2020 August 27; 12(8): 506-518.



Percentage of Hispanic Enrollment in NAFLD 
Trials Grouped by Year

The pooled prevalence of Hispanic patients in studies 

from 2005-2014 was 15%, compared to 37% for studies 

from 2015-2019.

Patel P et al. Racial disparities in NAFLD trials. World J Hepatol. 2020 August 27; 12(8): 506-518.



Disparities in Drug Development in NASH

• Lack of diversity in enrollment in late-stage clinical trials

• Potential differences in response to mechanism

– Genetic influences

– Epigenetic influences

– Microbiome impact



NASH: Potential Therapeutic Targets

 Lipogenesis

 FFA

Collagen
deposition

ER Stress

 UPR

 JNK

ROS

Hepatic stellate
cell activation

Kupffer cell

 SREPB-1  DNL

 VLDL

 SHP

 FXR/TGR5

Bile acids

LPS

Immune cell 
trafficking

Regulatory
T cells

FGF21

 Adiponectin
 TNF-α
 FFA

FGF19

 Insulin/glucose

Insulin resistance

ACC

NLRP3 
inflammasome

METABOLIC

ANTI-FIBROTIC

ANTI-INFLAMMATORY

Mitochondrial
dysfunction Apoptosis

PPAR agonists

FGF21 analog

FGF19 analog

THRᵦ agonist

FXR agonist

GLP-1RA

ACC inhibitor

FASN inhibitor

Adapted from: Konerman MA et al. J Hepatol. 2018;68:362–375. 



Difference in Response to Treatment

• Lower response in Japanese study for OCA
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1. Neuschwander-Tetri et al. Lancet. 2015; 2. Press Release Oct 28, 2015 - ICPTNews. 



Genetic Influences – Linked to Fatty Liver

• PNPLA3 I148M variant

– Hispanics – 49%

– Non-Hispanic Whites – 23%

– African Americans – 17%

This Photo by Unknown Author is licensed under CC BY.

Romeo S, et al. Genetic variation in PNPLA3 confers susceptibility to n.nalcoholic fatty liver disease. Nat Genet. 2008; 40: 1461-1465.



Epigenetic Influences- Linked to Fatty Liver

Rodriguez-Sanabria JS et al. Frontier Medicine. 2021. 



Nutrition and Gut Microbiome

Impact on Mechanism of Action of Drug and 

Overall Efficacy?

Shafiee NH et al. JGH Open. 2022;6:112–119.



Summary

• There is a clear, broad based, lack of understanding about identification of 

“at risk” NASH patients

• Access to care and resources are disparate and generally limited

• Standard of care treatment is not uniform

• Clinical trials in NASH under-represent ethnic minorities such as Hispanic 

and African-American

– Barriers may include mistrust, reduced access to healthcare, financial/time 

constraints, lack of education about trials, cultural or language impediments

• Racial and Ethnic influences may impact response to treatment and should 

be evaluated carefully


