
Disparities in Test Performance: 

NITs for Risk Stratifications of NASH: 

Performance in Different Regions of the World 

Mazen Noureddin, MD, MHSc
Founding Director Fatty Liver Program

Karsh Division of Gastroenterology & Hepatology
Comprehensive Transplant Center

Cedars Sinai Medical Center 



Disclosures 

• Advisory board member Board/Consultant: 89BIO, Altimmune, Gilead, 

cohBar, Cytodyn, Intercept, Pfizer, Novo Nordisk, Blade, EchoSens, Fractyl, 

Madrgial, NorthSea, Prespecturm, Terns, Siemens and Roche diagnostic 

• Research Grants (institution): Allergan, BMS, Gilead, Galmed, Galectin, 

Genfit, Conatus, Enanta, Madrigal, Novartis, Pfizer, Shire, Viking and Zydus 

• Stockholder: Anaetos and Rivus Pharma

• Associate Editor: Clinical Gastroenterology and Hepatology (2022-onward)

• Editorial Board Involvement: Gastroenterology, Hepatology, Clinical 

Gastroenterology and Hepatology

• NIH funding: NCI



Outline 

• Are there differences in NITs guidance around the world?

• Do blood-based NITs perform similarly?

– Ethnicity/Region of the world

– Sex

– Age
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Cases From Around the World

Ms. Martin is a 42 yo F 

with history or T2DM 

who presents to 

hepatologist in London 

with ALT of 76 and 

AST 52

Mr. Wang is a 62 yo M 

with history or T2DM 

who presents to 

hepatologist in Hong 

Kong with ALT of 76 

and AST 52

Ms. Smith is 49 yo AA 

F with history or T2DM 

who presents to 

hepatologist in 

Chicago with ALT of 

76 and AST 52

Ms. Vasquez is 52 yo

M with history or 

T2DM who presents to 

hepatologist in Buenos 

Aires with ALT of 76 

and AST 52
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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 2.67

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

1. Metabolic risk factors: central obesity, high triglycerides, low HDL cholesterol, hypertension, prediabetes, or insulin resistance.  2. For patients age >65, use FIB-4 <2.0 as the lower cutoff. Higher cutoff does not change. 3. 

Other NITs derived from routine laboratories can be used instead of FIB-4. 4.  Many online FIB-4 calculators are available such as https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis. 5. Ultrasound acceptable if 

vibration-controlled transient elastography (VCTE, FibroScan®) is unavailable. Consider referral to hepatologist for patients with hepatic steatosis on ultrasound who are indeterminate or high risk based on FIB-4. 6. LSM values 

are for VCTE (FibroScan®). Other techniques such as bidimensional shear wave elastography or point shear wave elastography can also be use used to measure LSM. Proprietary commercially available blood NITs may be 

considered for patients considered indeterminate or high risk based on FIB-4 or APRI, or where LSM unavailable. 7. Eddowes et al. uses 8.2 and 12.1 kPa as cutoffs for LSM using VCTE. Valdiation of simple (rounded) cutoffs 

reported by Papatheodoridi et al.

Adapted from: Kanwal F et al. Gastroenterol. 2021.

https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis


Patients at risk for chronic liver disease

1. Check for liver risk factors (metabolic syndrome, alcohol, 

HBV, HCV, familial history)

2. Test ALT, AST, GGT, ALP and platelet count

Metabolic co-factors and/or alcohol only?

Calculate FIB-4 (Age, ALT, AST, platelet)

No need for referral 

Lifestyle modifications

Re-test in 1-3 years

Viral hepatitis/other causes of 

chronic liver diseases 

or 

Clinical signs of advanced liver 

disease/cirrhosis

Referral to liver 

specialist

Patented serum tests 

Available = combine

Patented serum tests

Not available

Consider liver biopsy F3-F4 highly likely

<8 kPa

Low risk

<1.30 ≥1.30

Low risk Intermediate-high risk

≥8 kPa Intermediate-high risk

ConcordanceDiscordance

Primary care/diabetology clinic

Liver clinic

Liver stiffness by 

transient elastography

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; EASL, European Association for the Study of the Liver; F3, advanced (bridging) fibrosis; F4, advanced 

liver scarring (cirrhosis); FIB-4, fibrosis-4 index; GGT, gamma-glutamyl transferase; HBV, hepatitis B virus; HCV, hepatitis C virus; kPa, kilopascal.

EASL. J Hep. 2021. doi:10.1016/j.jhep.2021.05.025.

EASL 2021



Latin American Association for the Study of the Liver (ALEH) 

Practice Guidance for the Diagnosis and Treatment of NAFLD

Arab et al. Ann Hep. 2020.



The Asian Pacific Association for the Study of the Liver Clinical 

Practice Guidelines for the Diagnosis and Management of MAFLD

Eslam et al. Liver Int. 2020.



Eslam et al. Liver Int. 2020.

The Asian Pacific Association for the Study of the Liver Clinical 

Practice Guidelines for the Diagnosis and Management of MAFLD



If MAFLD Is the Disease, then What Is 

NASH…..MASH?



Noureddin’s Proposal for the Spectrum of MAFLD

MAFL MASH MASH w 

Fibrosis

MASH w 

Cirrhosis



Africa?
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What Might 

Affect NITs

?Race

?Sex

?Age

?BMI

?Genetics ?Other 

Factors

?Epigenetics
?Microbiome



Why Would NITs Perform 
Differently in Various Patients? 

• Nonobese NAFLD was reported in ~ 40% of the global NAFLD 

population.

• Asians tend to develop NAFLD and metabolic complications at a 

lower body mass index (BMI), and lean or nonobese NAFLD is more 

often described in Asians.

• BMI  is as a component (eg, the NAFLD fibrosis score).

• Liver stiffness measurement by VCTE might be less accurate in 

patients with extreme BMI

• Age has been proposed as A factor

• Genetic differences (? role in metabolomics, proteomics and 

microbiome as NTIs)



Assessing NITS Performance From a Large RCT 

(Selonsertib) and the Effect of Ethnicity, Age and BMI

• Assessed patients with NASH and F3 and F4

• 3207 patients 

– White (1742)

– White Hispanics (539)

– Asians (762)

• 72% of whites and 67% of Asians had advanced fibrosis 

• Centrally read biopsy

• FIB-4, NFS, ELD and VCTE

Wong V et al. CGH. 2022.



Sightly lower

Esp F4

Higher in Asian 

at F2 (P ¼ 

.015), F3 (P < 

.001), and F4 

(P < .001)

Higher in Asian 

than in white 

patients at F3 

(P=.002) and 

F4 (P = .023)

Wong V et al. CGH. 2022.



Wong V et al. CGH. 2022.



Wong V et al. CGH. 2022.



Wong V et al, CGH 2022

Changes by Ethnicity, Any?

Wong V et al. CGH. 2022.



Wong V et al, CGH 2022Wong V et al. CGH. 2022.

Does BMI Change Things by Ethnicity?



Wong V et al. CGH. 2022.

Does Age Change Things by Ethnicity?



Wong V et al. CGH. 2022.

Does Age Change Things by Ethnicity? Cont



Summary

• Sensitivities and specificities of the tests were 
reasonable when the original published cutoffs were 
applied to other ethnicities

• Currently available noninvasive tests can be used in 
Asians and white Hispanics without further calibration or 
adjustment of cutoffs

• However, the sensitivities of NFS, FIB-4, and ELF were 
low in both white and Asian patients younger than 
40 years

Wong V et al. CGH. 2022.



Performance of NITs in African Americans vs White

AA W

Marella et. Clin Trans Gastro & Hep. 2020.



Marella et. Clin Trans Gastro & Hep. 2020.

Performance of NITs in African Americans vs White



Microbiome

Oh et al. Cell Met. 2020.



Genetic Risk Scores

1448 cases/8,444 controls) in this 

multi- ethnic cohort study.

Of the 30 GWAS SNPs, 20 (67%) 

were replicated (P < 0.05) in the 

pooled multi- ethnic population. 

The highest percentage of 

replication was seen in Latinos 

(43%), followed by Japanese 

Americans (37%), Whites (17%), 

and Native Hawaiians and African 

Americans (≤10%)

PNPLA3, HSD17B13 , TM6SF2 , 

GATAD2A, GCKR, SUGP1, 

MBOAT7, TRIB1, SAMM50, and 

ERLIN1– CHUK– CWF19L1 

gene cluster, were replicated in at 

least two ethnic groups

Wang J, Noureddin…Setiawan et al. Hep Comm. 2021.



Genetic Risk Scores

An 11- SNP weighted GRS was associated with 

NAFLD risk in the multi-ethnic population as 

well as in each ethnic group (OR ranged from 

1.30 in African Americans to 1.52 in Latinos). 

The GRS– NAFLD association was stronger for 

NAFLD with cirrhosis (OR = 1.67; 95% CI = 

1.46- 1.92) compared to NAFLD without 

cirrhosis (OR = 1.37; 95% CI = 1.28- 1.46) 

(Pheterogeneity = 0.003)

Wang J, Noureddin…Setiawan et al. Hep Comm. 2021.
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Progression of NAFLD-Associated Fibrosis

in a Large Cohort of Patients With Type 2 Diabetes

• 50,695 diabetics with NAFLD 

• Median follow-up of 84.4 months

– 25.8% transitioned from no advanced fibrosis to advanced 

fibrosis (progression)

– 6.4% transitioned from advanced fibrosis to no advanced 

fibrosis (regression)

– Rest remained stable

Noureddin, Alkhouri. Dig Dis Sci. 2020.



Progression of NAFLD-Associated Fibrosis

in a Large Cohort of Patients With Type 2 Diabetes

• Factors associated with transition to advanced fibrosis 

– Female sex

– older age at first evaluation

– African-Americans

– Obesity, chronic kidney disease, or coronary artery disease. 

– Use of insulin increased the risk of progression 

– Use of oral hypoglycemic agents, angiotensin 2 receptor 
blockers, and fibrates was associated with reduced risk

Noureddin, Alkhouri. Dig Dis Sci. 2020.



Progression of NAFLD-Associated Fibrosis

in a Large Cohort of Patients With Type 2 Diabetes

Noureddin, Alkhouri. Dig Dis Sci. 2020.



Progression of NAFLD-Associated Fibrosis

in a Large Cohort of Patients With Type 2 Diabetes

Noureddin, Alkhouri. Dig Dis Sci. 2020.
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Association of NITS With Adverse Clinical in 

Patients With Advanced Fibrosis Due to NASH

• No data on ethnicity, sex or other 

parameters of disparities 

• 2154 Patients from the simtuzumab and 

selonsertib trials

• F3 disease, 16.7% experienced disease 

progression to cirrhosis, 

• F4 disease, 7.3% experienced clinical 

events (39% ascites, 24%hepatic 

encephalopathy)

Younossi et al. Gastroenterology. 2021.



Conclusions

• Overall data suggest that wet biomarkers differ minimally 

in patients from various ethnicities

• Some consistency in international guidelines

• NITs could differ by Age: More data

• No clear data on the performance of wet biomarkers in 

women vs men

• More data is needed on NITs and disparities in terms of 

disease monitoring and predicting hard outcomes 


