Characterizing the real-world clinical outcomes of patients with NASH without cirrhosis versus with cirrhosis
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Methods

* Eligible adults with 21 inpatient claim for NASH (ICD-10-CM K75.81) or >2 outpatient claims for NASH were identified from Optum’s de-identified Clinformatics® Data Mart
Database (CDM) (010ct2015-31Dec2022). Patients with other causes of liver diseases, HIV, or exposure to heavy metals at any point were excluded.

* Index date was defined as 30 days following first diagnosis of NASH, to allow for delays in cirrhosis reporting at baseline. Two cohorts of patients were defined based on the
presence of cirrhosis, classified by 21 code for cirrhosis, DCC, LT, or HCC, in the baseline period (6 months before and 1 month after index date).

—This additional one-month window beyond index date was used to account for cirrhosis reporting delays at the time of NASH diagnosis.
* Patients were followed for >12 months (death was exempted), until end of follow-up defined by the first of: death, loss of follow-up, or study end.
* Patient demographics and baseline comorbidity burden were summarized categorically and continuously using summary statistics.

* Among those without cirrhosis at baseline, time to event analyses were performed using Kaplan Meier (KM) curves, as well as Cox proportional hazard (CoxPH) models
adjusting for baseline characteristics, to estimate the risk of progressing to a composite clinical outcome.

— Consistent with previous clinical trials, composite clinical outcome was defined by all-cause death or a significant hepatic event (cirrhosis, DCC, or LT).3

* Time to event analyses and the risk of all-cause death were estimated using similar methods, to quantify the risk associated with having cirrhosis at baseline; overall and
stratified by risk of advanced liver disease (low risk= fibrosis-4(FIB-4) <1.0; intermediate risk= FIB-4 >1.0 to <3.25; high risk= FIB-4>3.25).

—Mortality data in CDM are sourced from the Social Security Administration Death Master File, the Center for Medicare and Medicaid Services, obituary data, discharge
data, electronic health records, and insurance enrollment data.

* All statistical analyses were performed within Optum’s De-identified Data Workspace using the Jupyter Notebook.

Background

* Nonalcoholic steatohepatitis (NASH), also known as metabolic dysfunction-
associated steatohepatitis (MASH), is characterized by fat accumulation and
inflammation of the liver. This can result in scarring, development of cirrhosis
and progression to other advanced liver diseases (including decompensated
cirrhosis [DCC], hepatocellular carcinoma [HCC], and liver transplantation [LT]).!

* Data from clinical trials suggest approximately 20% of MASH patients progress
to cirrhosis within two years of diagnosis and of those, it is estimated another
20% progress to more advanced liver diseases.!-?

* However, there is limited real-world evidence of the risk and clinical outcomes
of progression to advanced liver diseases.

Objective

* This analysis aimed to assess the risk of progression to advanced liver
diseases or mortality among those with NASH and with versus without
cirrhosis at baseline.

Table 1. Characteristics of NASH patients with versus without cirrhosis

With cirrhosis
(n=9,157)

Results
Cohort characteristics

Risk of all-cause deaths

Without cirrhosis
(n=19,419)

* Those with cirrhosis had a significantly higher risk of all-cause death over follow-up than those without cirrhosis, and this was
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* Among those without baseline cirrhosis, the risk of progressing to the composite outcome increased with age, Baseline obesity

baseline cardiovascular disease (CVD), or type-Il diabetes mellitus (T2DM), or obesity (Figure 2).

CVD, cardiovascular disease; T2DM, type 2 diabetes mellitus.
Note: region and Black race was also adjusted for in the model, but not presented here due to lack of significance (P>0.05) and space limitations

Figure 2. Cox proportional hazards model estimates for composite clinical outcome in NASH patients without

baseline cirrhosis
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* Consistent with the overall study population, after adjusting for age, sex, race, region, and baseline CVD, T2DM, obesity, the risk
of all-cause death was significantly higher for patients with cirrhosis, vs. those without cirrhosis, across stratifications by risk of

e HR=1.44[1.27, 1.62] advanced liver disease (Table 2).

S
HR=0.88 [0.82, 0.93] — =

- HR=2.14[1.90, 2.41] —The risk of all-cause death for patients with cirrhosis (vs. without) was greatest among those with intermediate risk of advanced

liver disease (HR=3.7), followed by high risk (HR=3.2) and low risk (HR=2.7).

Table 2. Cox proportional hazards model estimates for all-cause death by FIB-4 risk level for NASH patients with vs. without
cirrhosis
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Cl, confidence interval; CVD, cardiovascular disease; HR, hazard ratio; T2DM, type 2 diabetes mellitus.

Discussion

Findings from this retrospective claims analysis demonstrated the substantial clinical burden associated with MASH,
especially among those with baseline cirrhosis or those who progress to cirrhosis.

For patients with MASH and without cirrhosis at baseline, the risk of experiencing a significant hepatic event increased with
time and was higher among older patients, and those with baseline T2DM or CVD.

In the overall MASH study population, the risk of all-cause death was nearly five times higher for patients with cirrhosis This study relied on a large, well validated database that has been used extensively for studies of clinical outcomes. 4~

than patients without cirrhosis. Risk of all-cause death also increased with time and was higher among older patients and
those with baseline T2DM or CVD.

Across categories of risk levels for advanced liver disease (defined by FIB-4), those with cirrhosis had a higher risk of death
than those without. Risk was highest among those with intermediate risk of liver disease. While a lower magnitude was

This retrospective database study relied on routinely collected claims data and is subject to data entry errors, missing data,
and coding specificity limitations. Additionally, this study relied on the use of ICD-10-CM codes for identifying MASH
patients and while this method is consistent with previous research, the diagnostic reference standard for NASH is liver
biopsy.

observed in the high-risk category, this may be driven by the relatively few non-cirrhosis patients captured within this
category (6.3%).

Nonetheless, therapies that slow MASH progression may help reduce risks for all-cause death and progression to other
advanced liver diseases.
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