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NIMBLE goals align with FDA guidance on biomarker qualification and needs in NASH

FDA Guidance
December 2018

“at this time, reliable diagnosis and staging of
NASH can only be made by histopathological
examination of the liver biopsy specimen. Liver
biopsy, however, is an invasive procedure that
can be associated with occasional morbidity,
and in rare circumstances, mortality”

...... "therefore noninvasive biomarkers are
needed (including imaging biomarkers) to
supplant liver biopsy and provide a
comparable or superior ability to accurately
diagnose and assess various grades of NASH
and stages of liver fibrosis”



BEST Definitions

FDA-NIH Biomarker Working Group BEST (Biomarkers, EndpointS, and other Tools) Resource:

* Biomarker: “A defined characteristic that is measured as an indicator of normal biological processes,

pathogenic processes or responses to an exposure or intervention”:
* Contexts of Use: Diagnostic, monitoring, response, predictive, prognostic, safety, surrogate:

* Diagnostic Biomarker: “A diagnostic biomarker detects or confirms the presence of a disease or

condition of interest, or identifies an individual with a subtype of the disease”:
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NIMBLE Circulating Biomarker Context of Use per accepted LOI

In patients with NAFLD, to diagnose:
* those with NASH and high activity (NAS > 4)
* those with clinically significant fibrosis (fibrosis stage 2 or higher)
* those with “at-risk” NASH (steatohepatitis + NAFLD activity score > 4 + fibrosis stage > 2)
* those with advanced fibrosis (fibrosis stage 3 or 4)

* those with cirrhosis (stage 4)
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FNIH NIMBLE Stage 1

Collaboration between NIMBLE and NIDDK NASH Clinical Research Network

AIM: To perform a comparative assessment against histology of the performance of 5 blood-based biomarker
panels selected by the NIMBLE team for their respective intended uses, by rigorously establishing the
sensitivity/specificity at the Youden’s cutoff in a cross-sectional analysis of a large multi-center US cohort of
patients with NAFLD/NASH

Primary hypothesis: The biomarkers selected will have a diagnostic accuracy, as defined by an AUROC of 0.7 or
higher and be significantly superior to an AUROC of 0.5 for their specific “fit for purpose” use (diagnosis of
NASH, NAS, fibrosis stage etc.). Sensitivity. Specificity, Predictive values and Youden index to be computed.

Secondary hypothesis: Biomarkers for NASH and NAS will be superior to ALT and biomarkers for fibrosis will be
superior to FIB-4

DESIGN:

e All tests run on different aliquots of the same blood sample obtained within 90 days of a liver biopsy

* All biopsies read by the NASH CRN pathology committee using a pre-specified protocol and masked to any
clinical data

SFNIH 6



Biomarker Panel Evaluation for
Specific Intended Use

Panels were selected based on prior rigorous analytical validation and promising clinical data

NASH NAS =24 Clinically significant Advanced fibrosis Cirrhosis At risk

fibrosis (stage 2 2) (stage 3-4) NASH
NIS-4 + + + + + +
ELF test + + + +
Fibrometer-VCTE + + + +
PRO-C3 + + + +
OWL panel + +
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Non-invasive Score-4/NIS-4 (GENFIT SA): mir34a + alpha2 macroglobulin + HBA1c + YKL40- score 0-1

Extended Liver Fibrosis/ELF test (Siemens): hyaluronic acid + procollagen 3 n terminal peptide + TIMP1- numerical score
Fibrometer-VCTE (Echosens): platelets +AST +ALT + ferritin + glucose + alpha2 macroglobulin- score 0-1
Procollagen-3/PRO-C3 (Nordic Biosciences): collagen fragments — score ug/ml

One-Way Liver (OWL Metabolomics): 16 lipids- probability score or yes/no score




Primary Results of the FNIH NIMBLE Stage 1-NASH CRN Study of Circulating Biomarkers for
Non-Alcoholic Steatohepatitis (NASH) and its Activity and Fibrosis Stages

AUROC 0.81*A 0.72*
UNMET NEED: Gaps in extant literature on noninvasive tests (NITs) for NASH are AL SERIIIT SIS
currently a barrier to their development as diagnostic and prognostic tools.
y P 8 prog OoWL 63.3 75.4

HYPOTHESES: (1) Biomarker AUROC at least 0.7 and superior to unit line, and (2)

superior to ALT for diagnosis of NASH or disease activity, and FIB4 for fibrosis. FIBROSIS stage diagnosis > STAGE 2 > STAGE 3 CIRRHOSIS

MAIN FINDINGS: Multiple biomarkers met criteria for success in diagnosis of NASH,

high NAS, fibrosis stages > 2, > 3, 4 and diagnosis of “at risk” NASH (NASH + NAS >4 + FIB-4 0.80* 0.79* 0.81*
fibrosis stage > 2. ELF Test 0.82*A 0.83*A 0.85*A
CONCLUSIONS: Pro-C3 0.80* 0.76* 0.72*
+ Data from Stage 1 of NIMBLE, provide robust sensitivity and specificity metrics for Fibrometer-VCTE 0.84*A 0.86*A 0.90*A

various intended use for selected biomarkers

AUROC rounded off to 2 decimals
*p significantly superior (<0.05) to AUROC of 0.5
Ap for AUROC significantly superior (<0.05) to AUROC for FIB4

? Jides are jlm property of the author and AASLD. Permission is required from both AASLD and the author for reuse.



Summary

NIS-4 met a priori criteria for:
e Diagnosis of NASH
* Diagnosis of NAS > 4
* Fibrosis stage 2 or higher
* ELF Test and Fibrometer-VCTE met a priori criteria for:
* Clinically significant fibrosis (> stage 2)
* Advanced fibrosis (stage 3 or 4)
* Cirrhosis (stage 4)
*  PRO-C3 superior to unit line but not superior to FIB-4 for fibrosis endpoints
*  OWL able to identify “at risk” NASH with sensitivity of 63.3% and specificity of 75.4%

* FIB-4 had robust diagnostic characteristics for fibrosis endpoints

* Data from NIMBLE Stage 1 met prespecified Go-No-Go criteria for initiation of Stage 2 (prospective
interventional paradigm)
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Multifold Impact for Patient Benefit

0 CURRENT UNMET NEED Q NIMBLE-BASED SOLUTION

No reliable non-invasive tool for diagnosis, Soluble biomarkers for diagnosis and

disease staging disease staging

Clinical Care

Reliable soluble biomarkers
I . . . ) 1. Population enrichment
> Dlagnostl-c tools for porfulatlon enrichment, 2. Resource-sparing strategy
Drug reducing on-study biopsy procedures 3. Enhanced clinical trial efficiency
Development 4. Getting new drugs to patients faster
RAHZ
m Standardized yet novel paradigms for NAFLD Novel rella!ole yet fezimble. Para.dlgms for
Scientific biomarker development NAFLD biomarker identification and
Contributions development

""" CONSORTIUM 10



NIMBLE Approved Project Plan
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