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Overview

1. Literature Review: Evidence across VCTE, ELF, MRE, and MRI-PDFF, 

covering both prognostic-monitoring and treatment response COUs

2. Emerging evidence 

3. Proposed Framework: NIT-based treatment response in F2–F3 MASH 

trials

4. Discussion
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Narrative Review 

• PRISMA-guided systematic literature review 
prioritizing most recent studies (Jan 2015 – July 
2026), screening 212 records down to 79 
included studies covering 76,000 patient 
observations* focused specifically on four NITs: 
VCTE, ELF, MRE, and MRI-PDFF
• Databases: PubMed, EBSCOhost, 
ScienceDirect plus major hepatology journals, 
EASL/AASLD conference abstracts, and Google 
Scholar 
• Search terms: disease, NIT, and outcome 
keywords, plus named MASH trials of interest 
(e.g., MAESTRO-NASH, ESSENCE, 
HARMONY, REGENERATE), across cohort and 
RCT study types 

*Overlapping cohort size—not a unique n
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Summary of Lit Review 

*Multiple NITs may be evaluated within a single study, therefore, counts across NIT rows are not mutually exclusive and should not be 
summed.
†Cohorts may overlap across separate studies.

Topic Total NIT
papers

Prognosis: 
Baseline ± change

Treatment

VCTE 47 19 28

MRE 22 8 14

ELF 43 6 37

MRI-PDFF 35 0 35

ALL* 79 30 49

Patient Count† 76,247 62,820 13,427



COU: Prognostic and Monitoring
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Prog & Monitoring: VCTE (Studies = 19, n = 55,846, LRE n = 2110)
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VCTE (contd.)
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Prog & Monitoring: MRE (Studies = 8, n = 5,010, LRE n =  412)
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Prog & Monitoring: ELF (Studies = 6, n = 5,496, LRE n = 821)



COU: Treatment Response
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Treatment: VCTE Change (Studies = 28, Patients = 10,390) (1 of  2) 
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Treatment: VCTE Change (2 of 2)
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Treatment: MRE Change (Studies=14, Patients=3,958) (1 of 2)
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Treatment: MRE Change (2 of 2)
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Treatment: ELF Change (Studies = 37, Patients = 11,543) (1 of 2)
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Treatment: ELF Change (2 of 2)
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Treatment: MRI-PDFF Change (Studies = 35, Patients = 6831) (1 of 2)
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Treatment: MRI-PDFF Change (2 of 2)
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Emerging Biomarker: PRO-C3
 Serum marker of type III collagen formation 

 Primarily reflects active fibrogenesis and is associated with fibrosis severity 

 Complements stiffness-based NITs by capturing extracellular-matrix formation 

 Treatment-responsive, although assay harmonization and outcome-linked thresholds remain needed

https://www.nordicbioscience.com/biomarker-solution/hepatic/masld-sld-and-mash/
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Treatment Effect: PRO-C3 [reported estimate (95% CI)]
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Treatment Effect: PRO-C3 (direction/p-value only)
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RLSE Framework: Guiding Principles

 Surrogate endpoints considered across all NIT types, with focus on the F2–F3 population

 Framework grounded in established surrogate endpoint criteria:

         Biologic plausibility, 

         Epidemiologic evidence,

         Sensitivity to change, 

         Defined test/retest variability (and analytical validation)

         Drug MOA-agnostic, and

         Threshold effect 

 COU: The treatment-response context of use is evaluated separately from diagnostic or staging uses of the 
same NIT

 Considers both population-level performance and individual patient trajectory — including the direction and 
magnitude of change over time, not just a single threshold crossing
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Proposed Framework: NIT Treatment Response

 No single NIT captures the full biology → requires careful consideration 

 Proposed pairing for responder status:

 A measure of liver stiffness: VCTE (≥30% reduction) or MRE (≥25% reduction) 

                                                  And/OR

 A measure of collagen formation: ELF (≥0.5 reduction) or PRO-C3 

 Open questions requiring discussion:

            - Categorical vs. continuous change-from-baseline

            - Threshold cut-offs: still need outcome-linkage data
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Considerations — Methodologic Limitations

 Heterogeneity in LRE definitions across prognostic studies

 Basis for current NIT cut-offs varies by study and warrants explicit documentation

 Nonuniform follow-up durations across cohorts

 Platform/operator variability, especially for VCTE

 Discordance observed between histologic response and NIT response in some studies

 RCT evidence directly linking NIT change to later LRE reduction remains limited; most current evidence is 
prognostic/observational.
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Considerations — Implementation Feasibility

 Central reading requirements and cross-platform standardization for imaging-based NITs

 MRI availability varies globally, with cost and access implications

 Operator dependence for VCTE

 Limited trial sample size

 Payer and access implications of embedding higher-cost imaging into entry or endpoint criteria

 Global trial site variability

 Framework applicability to patients already on approved therapy — placebo-controlled long-term trials face 
growing challenges from informative crossover, as seen previously in a PBC/OCA trial where placebo 
patients moved to commercial therapy
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Key Takeaways

 Development of emerging framework: Two complementary domains 
— Liver stiffness and active fibrogenesis 

 Key decisions: Responder definition and appropriate thresholds 
 Critical evidence gap: Direct linkage between NIT change and hard 

clinical outcomes



Thank You
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