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Introduction

Methods

Results

Patients with nonalcoholic fatty liver disease (NAFLD) are at an increased risk of
cardiovascular disease. Hydoxy-3-Methyglutaryl-coenzyme reductase inhibitors, “statins”,
reduce the risk of cardiovascular events.! Studies have shown statins are safe among patients
with liver disease, including those with compensated cirrhosis,? and their use is associated
with lower mortality, hepatic decompensation, and possibly hepatocellular carcinoma.34
Despite these data, statins are under prescribed among patients with liver disease due to
concerns about hepatotoxicity.®> This study aimed to assess prevalence and patient factors
associated with indicated statin use in patients with NAFLD in a real-world cohort.

Adults with NAFLD enrolled in TARGET-NASH, across 60 sites in the U.S., with an
indication for statin therapy were included. Statin indication was based on the 2013
American College of Cardiology guidelines for primary and secondary prevention of
cardiovascular disease: 1) atherosclerotic cardiovascular disease (ASCVD), 2) low density
lipoprotein (LDL-C) =190 mg/dL, 3) history of diabetes and age 40-75 years, or 4) 10-year
ASCVD risk score >7.5%.5

Medical records available within 3 years prior to enrollment were reviewed for co-
morbidities and liver disease severity; statin use within six months of enrollment was
determined (Supplemental materials). Patients were classified as having nonalcoholic fatty
liver (NAFL), nonalcoholic steatohepatitis (NASH), or compensated or decompensated
NAFLD cirrhosis according to clinical assessments previously described.’ Unadjusted and
adjusted logistic regression models were fit to assess the association between patient
demographic and clinical characteristics with statin use.

This analysis included 2,214 patients with at least one statin indication. Median age was 62
years, 80.2% were white, and 61.1% female. At enrollment, 26.2% had compensated and
20.1% had decompensated cirrhosis, 73.2% had hypertension, 83.2% type 2 diabetes, and
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62.6% dyslipidemia. Diabetes plus age 40-75 years was the most common indication for
statin use (81.4%) (Table S1).

Overall, 55.8% of patients with at least one indication used a statin, with the highest use
among patients with clinical ASCVD (63.0%) (Figure 1a). Patients on an indicated statin
were older (63 vs 61 years old; p<0.0001), with more cardiovascular comorbidities, and
were less often female (58.9% vs 63.8%; p<0.019) (Table S1). The proportions of patients
who received an indicated statin were lower in patients with more advanced liver disease:
60.8%, 61.6%, 55.1%, and 42.2%, respectively in patients with NAFL, NASH, compensated
cirrhosis, and decompensated cirrhosis (Figure S1).

In a multivariable analysis adjusting for demographics, liver disease severity, and other
clinical characteristics, age =65 (OR 1.44, 95%CI 1.11-1.88), no cirrhosis versus
decompensated cirrhosis (OR 1.88,95% CI 1.34-2.65), compensated versus decompensated
cirrhosis (OR 1.44, 95%CI 1.04-1.99), history of hypertension (OR 1.32, 95%CI 1.03—
1.69), type 2 diabetes (OR 1.96, 95%CIl 1.44-2.67), dyslipidemia (OR 5.42, 95%CI 4.34—
6.77), and clinical ASCVD (OR 1.49, 95%CI 1.16-1.92) were independently associated
with higher odds of statin use (Figure 1b). There was a non-significant trend towards

higher statin use in patients without cirrhosis compared to those with compensated cirrhosis
(OR 1.31, 95%CI 1.00-1.72). Female sex (OR 0.70, 95%CI 0.56-0.88) and platelet count
<100,000/uL (OR 0.7, 95%CI 0.50-0.97) were associated with lower odds of statin use.

Discussion

In this study, only 56% of patients with NAFLD were taking guideline-recommended statin
therapy. Older patients as well as those with dyslipidemia or hypertension were more likely
to be on a statin. Statin use decreased as NAFLD became more advanced, likely reflecting
safety concerns in patients with decompensated cirrhosis.8 Women were less likely to be on
an indicated statin compared to men, even after adjusting for cardiovascular risk factors and
liver disease severity.

There were several limitations to this study. The majority of patients were seen in academic
gastroenterology or hepatology practices, statin use may be lower in other settings. Clinical
information was extracted from clinic notes, which depends on accurate and complete
documentation. The pragmatic NAFLD diagnoses utilized may be inaccurate in classifying
disease severity; however, this reflects real world practice where biopsies are uncommonly
done. Finally, follow-up was not long enough to determine the effect on cardiovascular or
hepatic outcomes.

Similar to other studies of statin use in the general population and in NAFLD patients, this
analysis of a large national real-world sample showed that guideline-recommended statins
continue to be underutilized and were not prescribed in 40% of NAFLD patients with

clear indications. Ongoing studies on the potential benefit of statins in preventing cirrhosis
complications may broaden statin indications beyond cardiovascular disease in the future.
Further steps are needed to educate providers and patients on statin safety and its benefits in
preventing cardiovascular disease in at-risk NAFLD patients.
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Abbreviations:

ASCVD atherosclerotic cardiovascular disease

AST aspartate aminotransferase

ALT alanine aminotransferase

BMI body mass index

IOR interquartile range

LDL-C low density lipoproteins

HCC hepatocellular carcinoma

HDL-C high density lipoproteins

NAFLD nonalcoholic fatty liver disease

NAFL nonalcoholic fatty liver

NASH nonalcoholic steatohepatitis
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Total Sample Size 2214 692 641 23 1803 536
Figure la.

Percentage of patients in TARGET-NASH prescribed statin by statin indications.
Abbreviations: atherosclerotic cardiovascular disease (ASCVD), body mass index (BMI),
history (Hx), lower and upper confidence limits (LCL and UCL), milligrams per deciliter
(mg/dL), type 2 diabetes mellitus (T2DM)
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Figure 1b.
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1.44 (1.11-1.88)
0.7 (0.56-0.88)
1.17 (0.87-1.59)
1.2 (0.78-1.84)
1.36 (0.89-2.10)
1.14 (0.73-1.77)
1.18 (0.74-1.88)
1.08 (0.80-1.44)
1 (0.72-1.40)
0.94 (0.74-1.20)
1.31(1.00-1.72)
1.44 (1.04-1.99)
1.88 (1.34-2.65)
0.7 (0.50-0.97)
1.57 (0.99-2.48)
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1.32 (1.03-1.69)
1.96 (1.44-2.67)
5.42 (4.34-6.77)
1.49 (1.16-1.92)

Multivariate model showing odds of statin use in TARGET-NASH patients with indications
for statin therapy.
Effect estimates are adjusted for all other variables in the model.
Abbreviations: atherosclerotic cardiovascular disease (ASCVD), body mass index (BMI),
history (Hx), lower and upper confidence limits (LCL and UCL), milligrams per deciliter

(mg/dL), type 2 diabetes mellitus (T2DM)
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