Keeping score against NASH:
How biomarker assays can
help identify patients with
non-alcoholic steatohepatitis

Nonalcoholic fatty liver disease (NAFLD) is defined by the accumulation of lipids in hepatocytes, in
the absence of significant alcohol intake, viral infection, or other etiologies of fatty liver disease.**
Within NAFLD there is a spectrum of histopathologic features that includes hepatic steatosis or
fatty liver, steatosis accompanied by liver inflammation and liver cell injury (ballooning) which

is referred to as nonalcoholic steatohepatitis (NASH), liver fibrosis and NASH-related cirrhosis.**
NAFLD is one of the most common causes of chronic liver disease in developed countries , and the
most common cause in North America,* largely due to the increased prevalence of comorbidities
such as obesity and type 2 diabetes.?* A percentage of patients with NASH and liver fibrosis will
eventually progress to cirrhosis and/or hepatocellular carcinoma.'* In fact, NASH is expected to
become the number one cause for liver transplantation in the United States in the next few years,
making it critical to identify high-risk patients earlier in disease progression.*? Currently, the most
reliable way to definitively diagnose both NASH and liver fibrosis is with a liver biopsy, which has
limitations including patient discomfort as well as risk for bleeding. Therefore, there is an urgent
need for a non-invasive diagnostic test for identifying patients with NASH who are at increased
risk of developing end-stage liver disease so they can be treated early and aggressively in order to
prevent disease progression.

NASHnext™ [504960] is a non-invasive blood test that identifies patients with NASH and liver
fibrosis. NASHnext [504960] utilizes NIS4 technology, developed by GENFIT™, to produce a scoring
range from 0.00 to 1.00, calculated by combining the results of four individual assays, all of which
contribute to the test’s predictive performance, in the following equation®:

NIS4score = €7/(1+€Y)

Where y = Bo+[1*(miR-34a-5p log [copies/uL]) + B.*(A2M [g/L]) + Bs*(YKL40 [ng/mL]) + 3" (HDbA. [%])

1. miR-34a-5p—Associated with repression/deactivation of SIRT1, AMPK, HNFa, and PPARGq,
which may contribute to hepatocyte apoptosis, fibrosis, and lipid metabolism®”

2. A2M (a2-macroglobulin) —Promotes liver fibrosis through inhibition of matrix protein
catabolism in inflammatory/injured liver®®

3. YKL40 (Chitinase-3-Like 1; CHI3L1) —Associated with activated macrophages; an established
biomarker of liver fibrosis>®

4.  HbA..—Established marker of altered glucose homeostasis; associated with inflammation and

liver fibrosis in NASH>!°

Most of the available tests for NASH to date such as the AST-to-Platelet Ratio Index (APRI),*
Fibrosis-4 (FIB-4)*? and the Enhanced Liver Fibrosis (ELF™)® are able to identify a majority of
patients with advanced liver fibrosis.** The NASH FibroSure test produces three separate results for
identifying 1) steatosis, 2) NASH and 3) fibrosis.* 1" NASHnext, however, is currently the only widely

available test that produces a single score for identifying patients with both NASH and liver fibrosis.

NASHnext™ was developed to identify patients with “at-risk” NASH, which is defined as having a
NAFLD Activity Score (NAS) =4 and significant liver fibrosis (F>2) who are at higher risk of disease
progression. The FDA has identified patients with at-risk NASH as a focus of drug development
given the risk of progression to more severe liver disease.
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The Benefits of NASHnext (NI1S4™)

Thereis an urgent need for a non-
invasive diagnostic test for identifying
patients with NASH to prevent disease
progression.

Biomarkers that make up NIS4™
scoring have been shown to be
associated with NASH.

Validation shows that NIS4 scoring
can identify patients with NASH and
liver fibrosis across clinically-relevant
subpopulations.

Published data has shown NIS4 to
outperformed other non-invasive
tests in the identification of at-risk
NASH.



NIS4 was developed using stepwise regression and clinical data from the GOLDEN-505 NASH trial as the training or discovery

set. To validate its diagnostic performance, NIS4 was tested in a pooled dataset comprised of three independent patient cohorts.
These patients were selected using similar criteria to that of the future intended use population, those with metabolic risk factors
for NAFLD including type 2 diabetes, prediabetes, obesity, dyslipidemia, and arterial hypertension.® The performance of NIS4 was
shown to be better than many of the tests that are currently available for identifying patients with NASH and/or liver fibrosis in this
pooled cohort.® Besides showing strong performance with areas under the curve (AUROCs) of 0.80, NIS4 showed robust diagnostic
performance across multiple clinically relevant subpopulations in the pooled cohort.® The data revealed that NIS4 can identify
patients with NASH and liver fibrosis in clinically relevant subpopulations and, unlike each of the other diagnostic tests, was not
impacted by age, sex, body mass index (BMI), aminotransferase levels (ALT or AST), or metabolic comorbidities (type 2 diabetes

or obesity).> In the combined cohort, patients with NIS4 <0.36 were classified as not having at-risk NASH (ruled out) with 82%
sensitivity, 63% specificity and a NPV of 78%, while those with a NIS4 >0.63 were classified as having at-risk NASH (ruled in) with
87% specificity, 51% sensitivity and a PPV of 79%. NIS4 significantly outperformed other non-invasive tests in the identification of
at-risk NASH, including ELF (AUROC=0-77) and FIB-4 (AUROC=0"70).°

Intended use

NASHnext™ [504960] is a blood-based diagnostic test that quantitatively measures four independent biomarkers to produce a score
that identifies, among patients with metabolic factors, those with at-risk NASH, who are at higher risk of disease progression.®

Clinical decision points®

1. <0.36 Lower likelihood for at-risk NASH or advanced fibrosis
2. 0.36-0.63 Moderate likelihood for at-risk NASH or advanced fibrosis

3. >0.63 Higher likelihood for at-risk NASH or advanced fibrosis

References

1. Sanyal AJ. Past, present and future perspectives in nonalcoholic fatty liver disease. Nat Rev Gastroenterol Hepatol. 2019;16(6):377-386.

2. Younossi ZM. Non-alcoholic fatty liver disease - A global public health perspective. J Hepatol. 2019;70(3):531-544.

3. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of nonalcoholic fatty liver disease: Practice guidance from the American Association for the Study of Liver Diseases.
Hepatology. 2018;67(1):328-357.

4. Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis: Developing Drugs for Treatment Guidance for Industry. Prepared by the Division of Gastroenterology and Inborn Error Products

in the Center for Drug Evaluation and Research at the Food and Drug Administration. https://www.fda.gov/Regulatorylnformation/Guidances/default.htm or https://www.fda.gov/media/119044
download

5. Harrison SA, Ratziu V, Boursier J, Francque S, Bedossa P, Majd Z, Cordonnier G, Sudrik FB, Darteil R, Liebe R, Magnanensi J, Hajji Y, Brozek J, Roudot A, Staels B, Hum DW, Megnien SJ, Hosmane S,
Dam N, Chaumat P, Hanf R, Anstee QM, Sanyal AJ. A blood-based biomarker panel (NIS4) for non-invasive diagnosis of non-alcoholic steatohepatitis and liver fibrosis: a prospective derivation and
global validation study. Lancet Gastroenterol Hepatol. 2020, S2468-1253(20)30252-1.

6. Cermelli S, Ruggieri A, Marrero JA, loannou GN, and Beretta L. Circulating microRNAs in patients with chronic hepatitis C and non-alcoholic fatty liver disease. PLoS ONE. 2011;6(8):e23937.

7. Ezaz G, Trivedi HD, Connelly MA, Filozof C, Howard K, Parrish ML, Kim M, Herman MA, Nasser I, Afdhal NH, Jiang ZG, and Lai M. Differential associations of circulating microRNAs with pathogenic
factors in NAFLD. Hepatology Communications. 2020;4(5):670-680.

8. Adams LA, Bulsara M, Rossi E, DeBoer B, Speers D, George J, Kench J, Farrell G, McCaughan GW, and Jeffrey GP. Hepascore: An accurate validated predictor of liver fibrosis in chronic hepatitis C
infection. Clinical Chemistry. 2005;51(10):1867-1873.

9. Kumagai E, Mano Y, Yoshio S, Shoji H, Sugiyama M, Korenaga M, Ishida T, Arai T, Itokawa N, Atsukawa M, Hyogo H, Chayama K, Ohashi T, Ito K, Yoneda M, Kawaguchi T, Torimura T, Nozaki Y,
Watanabe S, Mizokami M, and Kanto T. Serum YKL-40 as a marker of liver fibrosis in patients with non-alcoholic fatty liver disease. Sci Rep. 2016;6:35282.

10. Sherwani SI, Khan HA, Ekhzaimy A, Masood A, and Sakharkar MK. Significance of HbAlc test in diagnosis and prognosis of diabetic patients. Biomarker Insights. 2016;11:95-104.

11. Wai C-T, et al. A simple noninvasive index can predict both significant fibrosis and cirrhosis in patients with chronic hepatitis C. Hepatology. 2003;38(2):518-526.

12. Vallet-Pichard A, Mallet V, Nalpas B, et al. FIB-4: an inexpensive and accurate marker of liver fibrosis in HCV infection. Comparison with liver biopsy and FibroTest. Hepatology. 2007;46:32-36.
13. Rosenberg et al. Serum markers detect the presence of liver fibrosis: A cohort study. Gastroenterology. 2004;127:1704-1703.

14. Armstrong MJ, Marchesini G. Referral pathways for NAFLD fibrosis in primary care- No longer a ‘needle in a haystack.’ J Hepatol. 2019;71(2):246-248.

15. Ratziu V. et al. Diagnostic value of biochemical markers (FibroTest) for the prediction of liver fibrosis in patients with non-alcoholic fatty liver disease. BMC Gastroenterology. 2006;6:6.

16. Poynard, T. et al. The Diagnostic Value of Biomarkers (Steato Test) for the Prediction of Liver Steatosis. Comparative Hepatol. 2005;4:10.

17. Poynard, T, Ratziu, Charlotte F, et al. Diagnostic value of biochemical markers (NASH Test) for the prediction of non alcohol steato hepatitis in patients with nonalcoholic fatty liver disease. BMC
Gastroenterology. 2006;6:34.

Ia bco r NIS4 and GENFIT are trademarks of Genfit SA.
©2021 Laboratory Corporation of America® Holdings All rights reserved. L25865-0321-1

2



