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Key Points

A Clinically meaningful outcomes, not biopsy, are the gold
standard for drug efficacy in NASH

AWedre 6yokedd to biopsy for
not longer

A Measures of true liver functional activity are the future,
alone or in combination with imaging

A Endpoints in NASH cirrhosis are more straightforward



Improvements in Histologic Features and Diagnosis Associated with

Improvement in Fibrosis in Nonalcoholic Steatohepatitis 1
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How Can We Get More Information About Fibrosis

from Liver Biopsies?

A Collagen proportionate area
(CPA, or % hepatic collagen)

A Second harmonic generation / Histoindex /
Al-based assessments/ Dual photon analysis



Hepatic Collagen Content (CPA) Predicts Clinical

Disease Progression in Advanced NASH

A Progression to cirrhosis increased with higher baseline % hepatic collagen (CPA) and
greater change over time, but not Ishak stage 4 vs 3

I The optimal threshold for predict progression was 6.5% HC
(sensitivity 60%, specificity 61%)

A Among cirrhotics, clinical events increased with higher baseline %CPA but not Ishak
stage 6 vs 5

I The optimal BL %HC threshold to predict clinical events was 11.0%
(sensitivity 78%, specificity 45%)

A The c-statistics for baseline %CPA to predict progression were higher than Ishak in
patients with bridging fibrosis and cirrhosis

A % CPA correlated with liver stiffness by MRE and Fibroscan

Goodman ZD, et al. AASLD. 2017: Abstract #2107.



The Natural History of Advanced Fibrosis Due to Nonalcoholic

Steatohepatitis: Data From the Simtuzumab Trials T
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The Natural History of Advanced Fibrosis Due to Nonalcoholic

Steatohepatitis: Data from the Simtuzumab Trials 1
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Second Harmonic Generation Fibrosis
Assessment

Still prone to
sampling
variability!



Second Harmonic Generation Assessment
INn Fibrosis
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http://onlinelibrary.wiley.com/doi/10.1002/hep.29090/full#hep29090-fig-0001

Experimental Workflow for Dual Photon

Quantification of Fibrosis in NAFLD
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Incidence of Liver-related Events Iin Patients

Stratified by (A) StrPerimeter and (B) NoLongStr
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Second Harmonic Generation Fibrosis

Assessment in Madrigal Trial T 36 Weeks of Rx
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Detecting Change in 6 Weeks by Corrected T1

Decrease in cT1 shows improvement in
fibroinflammatory levels within 6 weeks
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Magnetic Resonance Elastography Predicts
Advanced Fibrosis in Patients with NAFLD
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Lessons from Pulmonary Fibrosis

Lung Volumes and Capacities
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Pulmonary Function Tests Correlate with Outcomes
& Response to Therapy



Quantitative Function Tests In Liver Disease

A Cholate clearance

A Indocyanine green clearance
A Methacetin clearance test

A MEGX

A Galactose elimination

A Methionine breath test



Viruses
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DSI Correlates with Response in OCA

Phase 3 Trial

RESPONDERS
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A Adose-dependent and clinically meaningful reduction in DSI was observed for OCA 10mg and OCA 25mg
i DSl response was greater with OCA 25mg

A Dose-dependent response in DSI was consistent with the dose-dependent improvement in fibrosis observed
in REGENERATE

Alkhouri, et al. EASL. 2019.



Proteases Regulate All Major Biological Pathways

of NASH
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Synthetic Biomarker Paradigm

A Ultrasensitive
A Tailor-made
A Hundreds of choices

A Measures central biology in
diseased tissue

A Enhanced specificity
A High data content

A Concentrates reporters
A Low background

A Simple collection

Kwong GA, et al. Mass-encoded synthetic biomarkers for multiplexed urinary monitoring of disease. Nature Biotechnology. 2012;1: 63-70.




