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Screening in Primary Care Setting
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NASH + NAS ≥ 4 + Fibrosis Stage 2-3

NASH Prevalence

Williams et. al. Gastro 2011; Estes et. al. Hepatol 2017; Hamid et. al. Ann Hepatol



Applying Biomarker to Different Clinical Setting

Prevalence AUROC PPV

Eilenberg et. al. HBSN 2021 8% 0.79 36%

Siddiqui et. al. CGH. 2019 32% 0.94 53%

Anstee et. al. Hepatol 2019 70% 0.80 93%

Low Medium High



Use of Biomarker to Screen Patients



LT Recipients 
(100%)

LSM < 7.5 kPaYES

48% Excluded
100% NPV

NO

LSM < 12.1 kPaYES NO

Time from LT < 5.6 years

17% Excluded
100% NPV LSM < 14.8 kPaYES NO

CAP ≤ 279 dB/m YES

15% Included
95%% PPV

16% Intermediate Zone
5% Intermediate Zone

NO



Impact of AASLD Practice Guidelines on NALFD on 
Clinical Trial Referral

Screening Recommended
Type 2 Diabetes Mellitus
Medically Complicated Obesity
First-degree relative in patient with cirrhosis due to NASH
NAFLD in the context of moderate alcohol use



Impact of AASLD Practice Guidelines on NALFD on 
Clinical Trial Referral

Increase number of patients who are 
referred for NAFLD for specialized care 
(i.e. Gastroenterology & Hepatology)



Using FIB-4 For Screening
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FIB-4 <1.3 FIB-4 <1.0

F0 F1B F3 AllF2F1A/C

84.3% 72.3% 64.7% 56.9% 40.3% 55.5% 58.1% 50.2% 40.2% 32.6% 18.0% 32.5%24.4% 11.6%

F4F0 F1B F3 AllF2F1A/C F4

46% and 59% of patients with NASH + 
NAS ≥4 + stage 2-3 fibrosis had FIB-4 
<1.3 and < 1.0, respectively

Courtesy of Dr. Noureddin Loomba et. al. AASLD 2022

Screening Data of 2000 Patients in Resmetirom Phase 3 Clinical Trial (MAESTRO-NASH)

NASH (NAS ≥4) stage 2-3 fibrosis prevalence > 70% 



Biomarkers in Clinical Trial Screening

Rule Out Zone Indeterminate Zone Rule In Zone

Rule Out Zone Indeterminate Zone Rule In Zone

Shrinking of Indeterminate Zone

Anstee et. Al. J Hepatol 2019



MEFIB for Prediction of Fibrosis Stages 2-4

Tamaki et. al. Hepatol 2023



Targeting Fibrosis to Reduce Indeterminate Range

Prevalence of Advanced Fibrosis > 50%

Sanyal et. al. J Hepatol 2023

AGILE 3+AGILE +
(Advanced fibrosis in people with NAFLD)

LSM, 
PLT, AST, ALT, 

Diabetes, sex age

Rule out zone: <0.451
Rule in zone:  ≥ 0.679



FAST Score For Diagnosis of NASH + NAS≥ 4 + F≥2

Pooled cohort data n= 1026

AUROC P-value (Comparison vs. FAST)

FAST 0.807 --

Log LSM 0.774 0.04

FIB-4 0.730 0.0003

NFS 0.668 <0.0001

APRI 0.739 <0.0001

Validation in NASH CRN cohort

Newsome et. al. Lancet 2020; Woreta et. al. PLOS One. 2022

Rule-out
51% (NPV 0.94)

Indeterminate 
Zone  30%

Rule-in 19% 
(PPV 0.69)

FAST SCORE: LSM + CAP + AST

NASH CRN cohort n= 585

Rule-out zone
35% (NPV 0.94)

Indeterminate Zone  
38%

Rule-in zone 
27% (PPV 0.69)

Rule out zone: FAST ≤ 0.35
Rule in zone: FAST ≥ 0.67



MAST Score For Diagnosis of NASH + NAS≥ 4 + F≥2

Noureddin et. al. J Hepatol 2021



MAST Score For Diagnosis of NASH + NAS≥ 4 + F≥2

Noureddin et. al. J Hepatol 2021

Rule-out zone
65% (NPV 98%)

Indeterminate 
Zone 18%

Rule-in zone 
17% (PPV 50%)

Rule-out zone
84% (NPV 0.94)

Indetermina
te Zone 16%

Rule-in 
zone 3% 
(PPV 75)

MAST

FAST

Rule out zone: FAST ≤ 0.35
Rule in zone: FAST ≥ 0.67

Rule out zone: MAST ≤ 0.165
Rule in zone: MAST ≥ 0.242



Comparison of Combinational Scores to Detect ‘At 
Risk’ NASH

Kim et. al. J Hepatol 2022

patients, and poor inter- and intra-rater reliability, which can
lead to misclassification. In particular, liver biopsy is especially
burdensome when repeated examinations are required to
monitor the response to disease-specific treatment.33,34

Sequential liver biopsies might not be feasible from a prac-
tical viewpoint.

To overcome such issues, several non-invasive methods using
laboratory tests and/or non-invasive imaging modalities, such as

ultrasound and MRI, have been developed and have shown
promise. Newsome et al.22 developed the FAST score, a novel
marker combining LSM by VCTE, CAP, and AST, which shows high
diagnostic accuracy for identifying “at risk” NASH. Along with
VCTE, MRE is often used as a non-invasive method to assess the
degree of liver fibrosis.35 However, since MRE has higher diag-
nostic accuracy than VCTE for detecting liver fibrosis,20,36 several
investigators developed MRE-based diagnostic tools, known as

Fig. 1. A schematic diagram outlining the application of rule-in and rule-out criteria for significant fibrosis by MEFIB, MAST, and FAST among the entire
population. AST, aspartate aminotransferase; FAST, FibroScan-AST; MAST, MRI-AST; MEFIB, MRE combined with FIB-4; MRE, magnetic resonance elastography;
MRI, magnetic resonance imaging; NPV, negative predictive value; PPV, positive predictive value.

Fig. 2. A schematic diagram outlining the application of rule-in and rule-out criteria for “at risk” NASH by MEFIB, MAST, and FAST among the entire
population. AST, aspartate aminotransferase; FAST, FibroScan-AST; MAST, MRI-AST; MEFIB, MRE combined with FIB-4; MRE, magnetic resonance elastography;
MRI, magnetic resonance imaging; NPV, negative predictive value; PPV, positive predictive value.

Journal of Hepatology 2022 vol. 77 j 1482–1490 1487
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Comparison of Combinational Scores to Detect ‘At 
Risk’ NASH

Noureddin. al. J Hepatol 2022
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Comparison of Combinational Scores to Detect ‘At 
Risk’ NASH

Castera et. al. AASLD 2022

Rule-out zone
70% (NPV 76%)

Indeterminate 
Zone 11%

Rule-in zone 
19% (PPV 81%)

MAST

Rule-out zone
35% (NPV 91%) Indeterminate Zone 44%

Rule-in zone 
21% (PPV 74%)

FAST

Rule-out zone
43% (NPV 80%) Indeterminate Zone 36%

Rule-in zone 
21% (PPV 56%)

MEFIB

Rule-out zone
19% (NPV 79%) Indeterminate Zone 70%

Rule-in zone 
11% (PPV 50%)

FIB-4



Comparison of Combinational Scores to Detect ‘At 
Risk’ NASH

Castera et. al. AASLD 2022
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Location of Screening Matters

Primary Care

Endocrinology

Community Based Gastroenterology

Specialized NAFLD Practice Fibro-NASH

Cost     Availability     Patient Burden     Biomarker

0          +++                  None                     FIB-4  

+          ++                   Low                         FIB-4, ELF, NIS34,                                       
VCTE  

++          +                    Med-High              ELF, NIS2/4, 
VCTE, MRI/MRE

+++        ++                  Med-High             VCTE-based, 
MRI/MRE-based
metabolomics, 
proteomics



Thank You for Your Attention


