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Abstract

Objective—The nonalcoholic fatty liver disease fibrosis score (NFS) is comprised of unique
metabolic risk indicators that may accurately predict residual cardiovascular (CV) risk in patients
with established coronary disease and metabolic dysfunction.

Methods—We applied the NFS prospectively to 14,819 post-ACS patients randomized to
ezetimibe/simvastatin (E/S) or placebo/simvastatin (P/S), in the IMPROVE-IT trial, using
validated NFS cutoffs. The primary endpoint included CV death, myocardial infarction, unstable
angina, revascularization or stroke. Outcomes were compared between NFS categories and
treatment arms using frequency of events, KM rates and adjusted Cox proportional hazard models.
The ability of the NFS to predict recurrent CV events was independently validated in 5,395
placebo-treated patients enrolled in the SOLID-TIMI 52 trial.

Results—Among 14,819 patients enrolled in IMPROVE-IT, 14.2% (N=2106) were high-risk
(NFS>0.67). The high-risk group had a 30% increased risk of recurrent major CV events,
compared to the low-risk NFS group (HR 1.30 [1.19-1.43]; p<0.001). Among high-risk patients,
ezetimibe/simvastatin conferred a 3.7% absolute reduction in risk of recurrent CV events,
compared to placebo/simvastatin (HR 0.85 [0.74-0.98], translating to a number-needed-to-treat of
27. Similar benefit was not found in the low-risk group (HR ezetimibe/simvastatin vs. placebo/
simvastatin, 1.01 [0.91-1.12]; p-interaction=0.053). The relationship between NFS category and
recurrent CV events was independently validated in patients enrolled in SOLID-TIMI 52 (HR for
NFS>0.67 vs. NFS<-1.455=1.55 [1.32-1.81]; p<0.001).

Conclusion—Stratification of cardiovascular risk by NFS identifies an independent population
of patients who are at highest risk of recurrent events, and most likely to benefit from dual lipid-
lowering therapy.

Keywords

NAFLD; ezetimibe; statin; acute coronary syndrome; cardiovascular disease; metabolic syndrome;
low-density lipoprotein cholesterol; fatty liver
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Introduction

Methods

Patients with established coronary artery disease demonstrate a range of residual risk for
recurrent cardiovascular (CV) events, and may vary in their response to therapies for
secondary preventionl: 2. Recently, the Improved Reduction of Outcomes: Vytorin Efficacy
International Trial (IMPROVE IT) demonstrated that the addition of ezetimibe to
simvastatin significantly reduced recurrent CV events, in 18,144 patients stabilized after
acute coronary syndrome (ACS) (HR 0.936; p=0.016)3. While well-validated tools are in
place to predict individual risk for initial CV events?, there are fewer validated instruments
to guide long-term prognostication and therapeutic decision-making for post-ACS
populations®~7. Still fewer strategies exist for estimating risk in the growing population with
comorbid metabolic disease, related to diabetes, obesity and the metabolic syndrome.
Existing tools for the post-ACS population derive their estimates from established coronary
risk indicators, including advanced age, diabetes, smoking, severity of underlying vascular
disease, arrhythmias, congestive heart failure (CHF), and adherence to guideline-based statin
and anti-platelet regimens® 6. Such an approach may underestimate the contribution of
metabolic factors to individual CV risk.

The nonalcoholic fatty liver disease (NAFLD) Fibrosis Score (NFS) is a simple, serum-
based index, originally developed for the diagnosis of advanced hepatic fibrosis in patients
with NAFLD®-11, Although created for individuals with liver disease, its constituent factors
—age, body mass index (BMI), alanine aminotransferase (ALT), aspartate aminotransferase
(AST), platelets, albumin and diabetes — may reflect a high-risk state of systemic metabolic
and inflammatory disarray. Such metabolic dysfunction may contribute to recurrent
cardiovascular disease risk. Among patients with NAFLD, the NFS accurately predicts
overall and cardiovascular mortalityll, and in the general population, the components of the
NFS are each associated with increased CV event risk12-15, Recently, the NFS was found to
predict mortality among hospitalized patients with heart failurel8. However, it remains
unknown whether the NFS accurately predicts residual cardiovascular risk in a post-ACS
population.

Using the IMPROVE-IT trial population, we tested the hypothesis that the NFS accurately
identifies patients at highest risk of recurrent CV events, and those most likely to experience
secondary CV risk reduction with dual lipid-lowering therapy. We then externally validated
the prognostic utility of the NFS in an independent, prospective population with established
IHD, enrolled in the placebo arm of the SOLID-TIMI 52 trial.

The design of IMPROVE-IT has been described previouslyl’, and is detailed in the
Supplementary Appendix. Briefly, IMPROVE-IT was an international, multicenter
randomized controlled trial, designed to assess the impact of ezetimibe on CV morbidity and
mortality, in patients admitted to the hospital with recent ACS. Eligible patients with
stabilized ACS underwent randomization a median of 5 days [IQR 3, 8] from their index
ACS event, and completed a full laboratory evaluation at this time. For the present study, we

Int J Cardiol. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Simon et al.

Page 4

defined baseline as the date of randomization. We included all randomized IMPROVE-IT
patients with baseline AST and ALT < 2x ULN, with sufficient baseline laboratory data with
which to calculate the NFS (Figure S1). Exclusion of those with higher aminotransferase
levels was performed in accordance with previous statin trials® 19, and to prevent
confounding by patients with acute liver injury.

The NFS is a non-invasive serum index, with cut-off scores that have been validated against
hepatic histology for the identification or exclusion of clinically significant, advanced
NAFLD fibrosis8: 10 20. 21 The NFS is calculated with the following formula8: NFS =
-1.675 + 0.037 x age (years) + 0.094 x body mass index (kg/m?) + 1.13 x (impaired fasting
glycemia or diabetes [yes=1, no=0]) + 0.99 x (AST/ALT ratio) — 0.013 x platelets (x10%/L)
- 0.66 x albumin (g/dL). Using validated cut-off scores®, we identified comparison groups
for the analysis: high-risk NFS > 0.67 (N=2106), indeterminate (between 1.455 and 0.67),
and low-risk NFS < -1.455 (N=5440).

Clinical endpoints

The composite primary efficacy endpoint in IMPROVE-IT3 included CV death, myocardial
infarction (MI), unstable angina (UA) requiring hospitalization, coronary revascularization
after 30 days, or stroke. The three secondary efficacy endpoints included: 1) a composite of
death from any cause, major coronary event, or nonfatal stroke; 2) a composite of death from
coronary heart disease, nonfatal MlI, or urgent coronary revascularization =30 days after
randomization; and 3) a composite of death from CV causes, nonfatal MI, hospitalization for
UA, revascularization =30 days after randomization, or nonfatal stroke. All endpoints were
adjudicated by a blinded committee, as previously described?.

Statistical analyses

Baseline characteristics, according to high- vs. low-risk NFS category and treatment group
were compared using non-parametric Wilcoxon tests for continuous variables, and Chi-
square tests for categorical variables. Differences over time in laboratory values were
compared using non-parametric Wilcoxon tests within and between treatment groups.

A univariate Cox proportional hazards regression model was used to calculate the hazard
ratio (HR), 95% confidence interval (Cl) and p-value of the primary clinical endpoint,
comparing the effect of ezetimibe/simvastatin versus placebo/simvastatin in the high-risk vs.
low-risk NFS groups. For treatment group x NFS category interactions, heterogeneity p-
values were based on Wald’s test from a Cox proportional hazards analysis including
treatment group, NFS category and the corresponding interaction term. Multivariate (MV)
Cox regression models accounted for established predictors of cardiovascular disease,
including sex, race, hypertension, current smoking, history of prior PCl and CHF. As the
algorithm for the NFS contains age, diabetes and BMI, the adjusted MV model did not
include those factors to prevent over-correction and collinearity. The absolute (ARR) and
relative risk reduction (RRR) observed with randomization to ezetimibe/simvastatin was
then compared between high vs. low NFS groups.

To determine whether the excess observed CVD risk in the high-risk NFS group was related
to unmeasured CVD risk factors, we conducted stratified analyses using the validated TIMI
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Risk Score for Secondary Prevention®, which assigns 1 point for each of the following: CHF,
hypertension, age=75 years, diabetes, current smoking, prior stroke, prior coronary artery
bypass graft (CABG), peripheral arterial disease, and estimated glomerular filtration rate
(eGFR)<60. The score was validated in IMPROVE-IT, for identifying high-risk patients
most likely to benefit from ezetimibe?2. We compared the RRR with ezetimibe/simvastatin
to placebo/simvastatin, between patients in high-risk and low-risk NFS categories, stratified
by TIMI Risk Score for Secondary Prevention category (high vs. intermediate vs. low)?2,
and tested the p-interaction for each model.

Sensitivity analyses

Three sensitivity analyses were performed. We excluded patients with diabetes and obesity
(BMI=30), respectively, to evaluate whether either diabetes or obesity modified the observed
relationship between NFS category and CV events. In the third analysis, we included the
1,377 patients with baseline aminotransferases >2x ULN, who had originally been excluded
from the primary analysis.

External Validation

Results

External validation was performed by applying the NFS to a second, independent clinical
trial population of 5,935 patients with recent, stabilized ACS randomized to the placebo
treatment arm of the SOLID-TIMI 52 Trial (Stabilization of Plaque Using Darapladib-
Thrombolysis in Myocardial Infarction 52; Figure S4)23: 24, Within this external validation
cohort, multivariate Cox proportional hazards regression models were used to calculate the
HR and 95% CI of the primary clinical endpoint according to NFS risk category.

All p-values are two-sided, and a p<0.05 was regarded as statistically significant. All
statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC).

Table 1 summarizes the characteristics of the 14,819 eligible IMPROVE-IT patients at
randomization, by NFS category. Among them, 2,106 (14.2%) were high risk, while 5,440
(36.7%) were low risk (Figure S2). Compared to the low-risk group, high-risk patients were
more likely to be older, female, with higher BMI, and to have hypertension and diabetes.
High-risk patients had a higher rate of prior lipid-lowering therapy use (41.7% vs. 29.6%;
p<0.0001), with a correspondingly lower median LDL-C at the index ACS event. Per
protocol, all patients received simvastatin and 96.7% received aspirin after randomization.
Median baseline NFS did not differ significantly between groups.

NFS and recurrent CV event risk

Compared to the low-risk group, the high-risk NFS group had significantly increased 7-year
Kaplan-Meier (KM) rates of the primary CV endpoint (41.2% vs. 30.2%, p<0.001; Figure
1). After multivariate adjustment, a high-risk NFS remained associated with 30% increased
risk of the primary endpoint (HR 1.30, 95% CI 1.19-1.43; p<0.001; Figure 1). A high-risk
NFS was also associated with a 30-55% higher adjusted risk of all pre-specified secondary
endpoints, compared to a low-risk NFS (HR for secondary endpoint I, Il and 111 = 1.40 [95%
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Cl 1.29-1.52; p<0.001], 1.55 [1.37-1.75; p<0.001] and 1.31 [1.19-1.43; p<0.001],
respectively).

We explored the relative contribution of each individual component of the NFS to CV event
risk. In the multivariable-adjusted model, diabetes, increasing age, and lower albumin were
each independently associated with risk of experiencing a primary or secondary CV
endpoint (all p<0.0001; Table S1).

Ezetimibe and CV outcomes (Table 2, Figure 2)

High-risk patients who received ezetimibe/simvastatin displayed significantly greater
relative and absolute reductions in risk of the primary endpoint, compared to recipients of
ezetimibe/simvastatin in the low-risk group (p-interaction for RRR = 0.053). Specifically, In
the high-risk NFS group, ezetimibe/simvastatin conferred a significant 15% RRR and 3.7%
ARR in the primary CV endpoint, compared to placebo/simvastatin (adjusted HR 0.85; 95%
Cl 0.74-0.98), translating to a number needed to treat (NNT) of 27. In contrast, no
treatment-related risk reduction was found in low-risk patients (adjusted HR 1.01; 95% ClI
0.91-1.12; p-interaction =0.053).

This pattern of enhanced treatment benefit with ezetimibe/simvastatin in patients with a
high-risk NFS was also observed with secondary CV endpoints Il and 111 (p-
interaction=0.006 and 0.042, respectively), and for individual CV endpoints (Table 2). In the
high-risk NFS group, ezetimibe/simvastatin conferred a 4.3% ARR in the composite
secondary endpoint (HR 0.76; 95% CI 0.63-0.92; p-interaction=0.006), corresponding to a
NNT of 23. These findings were driven largely by significant reductions in individual CV
events, including 34% RRR in recurrent M1 (HR 0.67, 95% CI 0.53-0.85; p-
interaction=0.003), and in coronary revascularization (HR 0.67, 95% CI 0.48-0.94; p-
interaction=0.029). In contrast, there was no observed treatment-related reduction in
secondary CV endpoints, when low-risk NFS patients were treated with ezetimibe/
simvastatin, compared to placebo/simvastatin (HR [95% CI] for secondary endpoint Il and
MI =1.06 [0.92-1.23], and 1.04 [0.88-1.22], respectively).

Ezetimibe and markers of liver inflammation (Table S2)

Table S2 summarizes treatment-related changes in NFS and its component variables, over
time. Ezetimibe/simvastatin use was associated with significantly less AST:ALT elevation
(difference in median % change = —-1.69, p=0.037), as well as significantly reduced GGT
(mean change [SD]= -1.15 (22.75) vs. 3.38 [42.28]; p=0.014) and triglycerides (mean
change [SD]= -13.47 [77.64] vs. 0.64 [73.58]; p<0.001), compared to placebo/simvastatin.

Changes in lipid and lipoprotein levels (Table S3)

Among high risk patients treated with ezetimibe/simvastatin, 1,441 (68%) achieved LDL-C
<70mg/dL, one month post-randomization. At one year, a significantly greater mean
reduction in LDL-C was observed with ezetimibe/simvastatin, compared to placebo/
simvastatin (—27.4mg/dL [SD 25.3] vs. —=11.3mg/dL [SD 26.7]; p<0.001). There were no
treatment-related differences in LDL-C reduction when high- vs. low-risk NFS groups were
compared at 72 months (p-interaction=0.81).
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Safety (Table S4)

When the ezetimibe/simvastatin and placebo/simvastatin groups were compared, no
significant differences were found in the incidence of elevated liver enzymes, drug
discontinuation due to elevated liver enzymes, or in liver-related adverse events, regardless
of NFS category.

Comparison of the NFS to the TIMI Risk Score for Secondary Prevention (Table S5, S6)

To test whether the association between the NFS and CV risk related to unaccounted CVD
risk factors, we stratified patients according to the validated TIMI Risk Score for Secondary
Prevention. Among the high-risk NFS group, no effect modification was found by TIMI risk
category (all p-interactions>0.05). Similarly, among the high-risk TIMI group, no effect
modification by NFS category was observed (all p-interactions>0.05; Table S6).

Sensitivity analyses

In the first sensitivity analysis we excluded diabetics, to assess whether the relationship
between NFS and CV risk was dependent upon diabetes. Among non-diabetics, there was no
difference in risk of the primary CV endpoint in high- vs. low-risk NFS groups (adjusted
HR=1.11 [95% CI 0.97-1.28]). However, non-diabetics with a high-risk NFS had a
significantly increased risk for secondary endpoint I, (adjusted HR = 1.23 [95% CI 1.09,
1.40]) and secondary endpoint 11 (adjusted HR=1.23 [95% CI 1.01, 1.49]). Importantly, the
treatment benefit from ezetimibe/simvastatin on the primary endpoint remained significantly
greater among high-risk non-diabetic patients (HR=0.77 [95% CI 0.60, 0.99]), compared to
low-risk non-diabetic patients (HR=1.02 [95% CI 0.91, 1.14]; p-interaction=0.044).

To test whether the relationship between the NFS and CV outcomes is dependent upon
obesity, we excluded patients with obesity. Non-obese patients with a high-risk NFS had
significantly increased risk of the primary CV endpoint, compared to the low-risk group
(adjusted HR=1.40 [95% CI 1.24-1.57]; p<0.001). Similar associations were found for
secondary endpoints I, Il and 111 (HR=1.55 [95% CI 1.39-1.72], p<0.001; HR=1.69 [95% ClI
1.44-1.97], p<0.001; HR 1.40 [95% CI 1.25-1.57], p<0.001, respectively).

Finally, we included 1,377 patients who had aminotransferases >2x ULN (N=16,196) at
randomization, and had been excluded from our primary analysis, and our estimated effects
were unchanged (adjusted HR of the primary CV endpoint in high- vs. low-risk NFS groups
=1.35[95% CI 1.24-1.47]). Similarly, the observed treatment effect on both primary and
secondary CV endpoints was not materially altered (Figure S3; Table S7).

External Validation of the NFS

Table S8 summarizes the baseline characteristics of included patients enrolled in the placebo
arm of the external validation cohort (SOLID-TIMI 52; N=5,935); among them, 4,421
(74.5%) were low risk (NFS<-1.455), while 1,231 (20.7%) were high risk (NFS>0.67).
Compared to the low-risk NFS group, the high-risk NFS category had significantly increased
3-year rates of the primary CV endpoint (22.1% vs. 13.0%, log-rank p-value<0.001; Figure
S5). In the adjusted model, a high-risk NFS remained associated with a 1.6-fold increased
risk of the primary endpoint (adjusted HR 1.64 [95% CI 1.32-2.03], p<0.001; Table S9). A
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high-risk NFS was also associated with a 2.1-fold increased risk of coronary heart disease-
related death (adjusted HR 2.11 [95% CI 1.37-3.24], p<0.001) and a 1.7-fold increased risk
of recurrent MI, compared to low-risk NFS (adjusted HR 1.67 [95% CI 1.29-2.18],
p<0.001).

Discussion

In two large, independent and prospective populations, we demonstrate that the NFS
accurately identifies a unique group of post-ACS patients with significantly increased
residual cardiovascular risk, who are most likely to derive benefit from early initiation of
dual lipid-lowering therapy for secondary risk reduction. Specifically, we observed a strong
gradient of increased CV risk across increasing NFS categories, and found that a high-risk
NFS score is associated with a significantly increased risk of recurrent major cardiovascular
events. Importantly, these effects were consistent for numerous clinically-relevant endpoints,
and were robust to multivariable analysis accounting for the severity of underlying
cardiovascular disease, as well as a series of sensitivity analyses.

The population identified by the high-risk NFS category appear most likely to benefit from
the addition of ezetimibe to statin therapy. Within this group, ezetimibe/simvastatin
conferred a 3.7% absolute and 15% relative risk reduction in recurrent CV events, as well as
a 33% relative reduction in recurrent MI and in coronary revascularization, compared to
simvastatin monotherapy. These findings were consistent across the pre-specified primary
and secondary trial endpoints, and remained significant after adjustment for cardiometabolic
risk factors. Importantly, this association did not depend upon the severity of underlying
CVD, and it was also independent of a validated risk score for recurrent atherothrombotic
events. Although our statistical power was low to detect an interaction between outcomes
and stratification by the two risk scores, we nonetheless observed that an increasing NFS
continued to predict increased residual CV risk, even after the NFS was stratified by the
TIMI Risk Score for Secondary Prevention®. Together, these findings indicate that the NFS
contributes novel and independent information to secondary risk stratification.

The NFS was originally validated for identifying advanced hepatic fibrosis in NAFLD, but it
is comprised of metabolic factors whose impact extend beyond the liver. The components of
the NFS reflect downstream complications of systemic insulin resistance, obesity and the
metabolic syndrome, each of which have been independently linked to excess cardiovascular
risk12-15, Thus, it is biologically plausible that the NFS could serve as a helpful tool for risk
stratification in a broader population of patients with elevated metabolic risk. Recently, it
was found that the NFS predicts all-cause mortality in a hospitalized heart failure
population8. Similarly, we found that the NFS accurately identifies individuals at highest
risk for recurrent CV events. Together, these findings support the adoption of the NFS as a
practical strategy for identifying residual risk and for personalizing secondary preventive
therapy.

Notably, while the cardioprotective benefits of ezetimibe were most pronounced in the high-
risk NFS group, overall LDL-C reduction was similar across NFS categories, suggesting that
observed differences in clinical effects may derive from non-lipid factors. Evidence suggests
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that intensive LDL-C reduction may provide unique anti-inflammatory benefits in patients
with underlying metabolic disease, which could translate to cardiovascular risk
reduction18 25, The expansion of visceral adipose tissue and accumulation of intrahepatic
lipids activate toll-like receptor (TLR)-4 pathways and increase transforming growth factor
(TGF)-B126, which promote lipotoxicity and mitochondrial dysfunction, stimulating
production of reactive oxygen species and promoting vascular inflammation as well as
hepatic fibrosis?”- 28, It is plausible that among patients with the metabolic syndrome, more
aggressive cholesterol reduction also mitigates systemic inflammatory activation, thus
yielding improved clinical outcomes.

Several lines of evidence suggest that ezetimibe may also confer direct anti-inflammatory
benefits. Among patients with established cardiovascular disease, the addition of ezetimibe
to statins reduces high-sensitivity C-reactive protein (hsCRP)2°. Similarly, in patients with
NAFLD and the metabolic syndrome, ezetimibe was associated with reductions in numerous
circulating inflammatory cytokines3%-34. More recently, the MOZART trial randomized 50
patients with nonalcoholic steatohepatitis (NASH) to 24 weeks of therapy with ezetimibe or
placebo®. Ezetimibe was associated with significant reductions in circulating inflammatory
markers3®, and in the Framingham Risk Score over time (mean 4.446.2 to 2.9+4.8,
p=0.038)38. Although future prospective studies will be needed to confirm this hypothesis,
these data suggest that the cardioprotective benefits of ezetimibe in patients with metabolic
disease may derive in part from anti-inflammatory effects.

Given the growing proportion of patients with a history of prior ACS, validated risk
stratification tools are needed to determine which patients stand to derive the greatest
clinical benefit from the early addition of ezetimibe to a statin-based regimen, after an
episode of ACS. It has been recommended that ezetimibe be added to statin therapy in high-
risk patients with atherosclerotic cardiovascular disease (ASCVD) and on-treatment LDL-C
levels = 70 mg/dL37. Our findings extend these recommendations to individuals with
evidence of metabolic disease, as estimated by the NFS. Such patients may be under-
recognized by existing risk stratification tools, which account for symptoms and traditional
cardiovascular risk factors, but may not comprehensively assess metabolic, nutritional or
hepatic parameters. In contrast, the NFS offers clinicians an accessible tool for identifying
this high-risk population.

Our findings support application of the NFS for risk stratification in patients with
established CVD and high metabolic risk. However, we recognize several important
limitations. First, without radiographic or histological liver biopsy data, it is impossible to
know what proportion of patients in our two cohorts had underlying NAFLD. Moreover,
patients in the low-NFS group had higher GGT levels at randomization, compared to those
in the high-NFS group. GGT is a biomarker associated with prevalent NAFLD38, as well as
with traditional cardiovascular risk factors, including the metabolic syndrome3?, diabetes,
hypertension and coronary artery diseaseC. Future prospective studies will be needed to
disentangle whether the excess observed CVD risk is attributable specifically to NAFLD or
to the unique risk factors captured by the NFS. Future prospective studies will be needed to
disentangle whether the excess CVD risk is related specifically to NAFLD or to the unique
risk factors captured by the NFS. Second, despite accessibility and ease-of-use, the NFS
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does not fully account for all validated indicators of residual risk in patients with coronary
disease, including genetic risk factors, imaging or angiographic factors. We eagerly await
future studies that will refine our methods for risk stratification, including explorations of
other NFS cutpoints, to define the optimal NFS thresholds for prognostic prediction.
Nonetheless, our findings demonstrate that the NFS has significant utility for revealing
excess residual CV risk, and identifying differential benefit between secondary preventive
strategies. Third, statins reduce ALT, AST and GGT activity, and due to protocol-mandated
uptitration to 80mg/day of simvastatin in IMPROVE-IT patients with repeat LDL-C>
79mg/dL3, it is possible that higher simvastatin doses administered in the placebo arm
influenced our results. However, given the observed similarity in rates of aminotransferase
elevations in the trial3, this is unlikely. If anything, higher simvastatin doses in the placebo
group likely diminished differences in LDL-C, thus attenuating the observed benefits of
ezetimibe.

Finally, the two patient cohorts in this study derive from clinical trials with different study
designs, that included populations with different baseline characteristics, who met strict
inclusion criteria for clinical trial entry, which could limit generalizability. However, the
NFS nonetheless robustly predicted major CV outcomes in both populations, which supports
the validity of our results and suggests that these findings may be broadly applicable. We
eagerly anticipate future population-based studies that will confirm the generalizability of
our findings, and test the utility of the NFS for guiding therapeutic decision-making within
the context of other lipid-lowering strategies.

Conclusions

In patients stabilized after admission with a high-risk ACS, the NFS accurately identifies
patients at very high risk for recurrent cardiovascular events, including cardiac death, and
those most likely to benefit from dual lipid-lowering therapy. Adoption of the NFS may help
guide therapeutic decision-marking for secondary prevention, particularly in patients with
underlying metabolic disease.
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Highlights
. The NFS is a novel tool for predicting residual CV risk in established CAD.
. A high-risk NFS group had 30% higher risk of CV events, compared to low-

risk NFS.

. A high-risk NFS group was significantly more likely to benefit from early
ezetimibe.

. The positive association between high-risk NFS and CV risk was externally
validated.
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Figure 1.
7-year Kaplan-Meier (KM) rates of the primary cardiovascular (CV) endpoint, according to

baseline NAFLD Fibrosis Score (NFS) category. The primary CV endpoint was defined as a
composite of CV death, non-fatal myocardial infarction (MI), unstable angina, coronary
revascularization with percutaneous coronary intervention (PCI) or coronary artery bypass
graft (CABG) = 30 days post-randomization, or non-fatal stroke. To calculate the adjusted
hazard ratio of the primary CV endpoint in the high vs. low NFS groups, multivariate cox
proportional hazards regression models were used, adjusted for age, race, hypertension,
current smoking, prior percutaneous coronary intervention (PCI), and a history of congestive
heart failure (CHF).
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Clinical Endpoint KM rates (%) HR (95% CI) P-interaction ~ ARR NNT
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Primary endpoint?!
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[ | 0.006 46% 22
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<
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Ezetimibe / Simvastatin better

Figure 2.

Simvastatin better

Adjusted, 7-year Kaplan-Meier (KM) rates by treatment group and baseline NAFLD
Fibrosis score (NFS). Among those with high baseline NFS, ezetimibe significantly reduced
primary cardiovascular (CV) events compared to placebo (HR 0.85; 95% CI 0.74-0.98),
corresponding to a 3.7% treatment-related absolute risk reduction (ARR) and number

needed to treat (NNT) of 27.
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