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Abstract
Background  Patients with atherosclerotic cardiovascular disease who require additional low-density lipoprotein cholesterol 
(LDL-C) lowering despite maximally tolerated statins have a significant unmet medical need and are at increased risk of 
future cardiovascular events and a reduced quality of life.
Objective  We aimed to estimate the percentage of cardiovascular events avoided following treatment with a fixed-dose 
combination of bempedoic acid plus ezetimibe (BA+EZE FDC) versus ezetimibe (EZE) in patients with atherosclerotic 
cardiovascular disease receiving maximally tolerated statins across a range of baseline LDL-C levels.
Methods  A Markov cohort simulation model estimated major adverse cardiovascular events avoided over a lifetime horizon 
among patients with atherosclerotic cardiovascular disease and baseline LDL-C levels from 80 to >200 mg/dL. BA+EZE 
FDC was compared with EZE based on mean percent LDL-C reductions versus placebo reported in a phase III trial. Health 
outcomes for the average patient were extrapolated to a US population of 100,000 persons using evidence on contemporary 
LDL-C levels from the National Health and Nutrition Examination Survey.
Results  Among patients with atherosclerotic cardiovascular disease not at the LDL-C goal with maximally tolerated statins, 
the addition of BA+EZE FDC compared with the addition of EZE was predicted to provide incremental absolute reductions 
in major adverse cardiovascular events dependent on baseline LDL-C levels at the population level. For those with baseline 
LDL-C of 101–110 mg/dL (n = 15,237), there were 4.9% (744) fewer events predicted, while for patients with baseline 
LDL-C of > 200 mg/dL (n = 1689), 10.9% (184) fewer events were predicted through the addition of BA+EZE FDC versus 
EZE.
Conclusions  Further LDL-C reductions through the addition of BA+EZE FDC to maximally tolerated statins are predicted 
to reduce major adverse cardiovascular events compared with the addition of EZE. Benefits are potentially greater among 
those with higher starting LDL-C.
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Key Points 

 Recent treatment guidelines and consensus statements 
recommend that based on the level of low-density 
lipoprotein cholesterol lowering required to reach their 
goal, non-statin treatments may be added to maximally 
tolerated statins.

 Clinicians, policy makers, and payers should understand 
the benefits of non-statin oral agents such as ezetimibe 
(EZE) and bempedoic acid (BA) alone or in a fixed-dose 
combination with EZE (BA+EZE fixed-dose combina-
tion) compared with EZE alone in patients who are not 
able to achieve their low-density lipoprotein cholesterol 
goal with maximally tolerated statins alone.

Our findings suggest the addition of BA+EZE fixed-
dose combination to maximally tolerated statins in 
patients not at the low-density lipoprotein cholesterol 
goal resulted in more major adverse cardiovascular 
events avoided compared with EZE alone over a lifetime 
horizon.

1  Introduction

Atherosclerotic cardiovascular disease (ASCVD) is a lead-
ing cause of morbidity and the number one cause of death 
in the USA and globally [1, 2]. By 2035, 45.1% of the US 
population is projected to have some form of cardiovascular 
disease (CVD), with total annual costs expected to reach 
US$1.1 trillion [3]. Guidelines from major international pro-
fessional societies and consensus statements highlight the 
causal role of low-density lipoprotein cholesterol (LDL-C) 
in atherogenesis [4, 5]. Findings from meta-analyses of over 
200 prospective epidemiologic cohort studies, Mendelian 
randomization studies, and large randomized cardiovascular 
(CV) outcomes trials demonstrate that there is a log-linear 
association between the magnitude and duration of vascular 
exposure to elevated LDL-C and the risk of ASCVD [6, 7]. 
Further evidence indicates that the magnitude of CV ben-
efit from LDL-C lowering is independent of the means or 
mechanism by which it is achieved and proportional to the 
absolute decrease in the LDL-C level [6–8]. The magnitude 
of absolute risk reduction depends on the baseline risk of the 
population. In addition, the relative risk reduction in major 
adverse cardiovascular events (MACE) for a given abso-
lute reduction in LDL-C is consistent, regardless of patient 
demographics and medical history [6, 7, 9–14].

The Centers for Disease Control estimates that 62.6 mil-
lion US adults have LDL-C levels deemed too high for their 
CV risk level [15]. Statins are the foundation of lipid-lower-
ing therapy, with substantial and well-documented evidence 
demonstrating reductions in CV events [6]. However, not all 
patients are able to reach risk-based LDL-C goals on only 
maximally tolerated statins [47, 48], defined as the highest 
tolerated intensity and frequency of statins (which in some 
cases can mean no statin at all) [16]. Patients with ASCVD 
who require additional LDL-C lowering on top of maximally 
tolerated statins represent a patient population with a very 
high CV risk with a significant unmet medical need for addi-
tional lipid-lowering therapies.

Currently available non-statin treatments in the USA 
include oral agents (ezetimibe [EZE], bempedoic acid [BA] 
alone or in a fixed-dose combination with EZE [BA+EZE 
FDC], and bile acid sequestrants) and injectable treatments 
(proprotein convertase subtilisin/kexin type 9 [PCSK9] 
inhibitors) [4]. Recent treatment guidelines and consensus 
statements recommend that based on the level of LDL-C 
lowering required to reach their goal, non-statin treatments 
may be added to maximally tolerated statins [5, 17, 18]. 
In assessing the value of different treatments, clinicians, 
policy makers, and payers should consider the impact of 
treatments on clinical outcomes. The purpose of this study 
was to better understand the potential benefits and place in 
therapy for BA+EZE FDC, a newer non-statin oral agent, 
compared with EZE in patients who are not able to achieve 
their LDL-C goal with maximally tolerated statins alone.

A long-term CV outcomes trial [45] is currently under-
way to assess the impact of BA on CV events in patients with 
elevated LDL-C levels. In the interim until those results are 
available, using a simulation model, we estimated the life-
time projected events (i.e., MACE) avoided among patients 
with ASCVD who are taking maximally tolerated statins 
across a range of baseline LDL-C values and are receiv-
ing BA+EZE FDC or EZE. This analysis summarizes the 
potential lifetime clinical benefits of adding BA+EZE FDC 
compared with EZE alone at various baseline LDL-C levels.

2 � Methods

2.1 � Model Structure

A Markov cohort simulation model with a lifetime horizon 
was built from a US healthcare decision-maker perspective 
(payer and/or clinician perspective) following best prac-
tices for decision analytic modeling in health technology 
evaluations [19, 20]. The structure of the model (Fig. 1) 
includes health states relevant for the pathway of CVD 
used in previous modeling efforts [21, 22]. Such health 
states include myocardial infarction (MI), stroke, coronary 
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revascularization, and CV-related death (4-point MACE) 
[23, 24].

Specifically, the model simulates a cohort of adults with 
ASCVD (who are receiving maximally tolerated statins) 
initiating BA+EZE FDC or EZE and either staying in the 
current health state or passing into the event states described 
above. Death could occur from non-CV reasons or from 
CV event/post-event-specific mortality. As patients move 
through the model over the course of a lifetime, they may 
experience CV events related to the management and treat-
ment of high LDL-C. The cumulative sum of CV events 
estimate outputs such as cumulative MACE avoided (cumu-
lative incidence).

2.2 � Key Modeling Assumptions

Key modeling assumptions are related to the baseline risk of 
CV events, efficacy of lipid-lowering treatments on LDL-C, 
rate of CV events per cycle, and discontinuation/continua-
tion of therapy. The model was calibrated using the base-
line CV risk of the placebo arm (n = 13,780) of FOURIER 
(NCT01764633), a large multicenter, randomized, placebo-
controlled trial that assessed the impact of evolocumab, a 
PCSK9 inhibitor, on LDL-C levels and major CV events in 
patients on statin therapy [25]. The FOURIER placebo arm 
provides contemporary (2013–16) estimates of MACE in 
patients for secondary prevention of ASCVD, reporting a 
10-year CVD risk increase with a corresponding increase in 
baseline LDL-C and a 10-year CVD risk decrease as LDL-C 
decreases [25]. The model was calibrated to produce similar 
3-year cumulative incidence estimates within 0.1%.

Efficacy parameters in the model were based on the 
mean percent change in LDL-C levels from baseline 
to 12 weeks observed in the BA+EZE FDC (vs EZE) 
pivotal phase III trial (Table 1) [26]. The incremental 

effect (difference between the two treatment scenarios) 
was applied to population-based LDL-C baseline dis-
tributions for persons with ASCVD in the USA, based 
on the National Health and Nutrition Examination Sur-
vey (NHANES) [27], to quantify effects on MI, stroke, 
coronary revascularization, and CV-related death using 
evidence from the Cholesterol Treatment Trialists’ Col-
laboration (CTTC) [13]. The CTTC has conducted robust 
patient-level meta-analyses of numerous large-scale 
long-term clinical trials of statin therapies to quantify the 
relationship between LDL-C reductions and MACE [6, 
12–14]. As described in more detail in the Model Analy-
ses section, 10-year CVD risk estimates were adjusted 
to reflect changes in LDL-C. That is, for every 10-mg/
dL change in LDL-C, the CVD relative risk changed by 
approximately 5.6% (consistent with CTTC data) with 
an additional risk reduction to account for the cumula-
tive benefit of a CV reduction over a lifetime (8.5%). Rate 
ratios per 1-mmol/L LDL-C reduction are consistent with 
CTTC evidence [13].

Outcomes were assumed to be additive for patients hav-
ing more than one event in each cycle, with patients who 
have an event and survive continuing therapy. The same 
treatment effect for any given reduction in LDL-C was 
assumed for all subsequent CV events. Finally, discon-
tinuation inputs were based on discontinuation rates due 
to adverse events in the intent-to-treat analyses of clinical 
trials: an 11.3% discontinuation rate was applied for the 
first year and a 2% discontinuation rate was assumed for 
each subsequent year [28].

2.3 � Model Inputs

Model inputs are shown in Table 1.

CV events: MI, stroke, 
coronary revasculariza	on Chronic post-event states

All-cause and CV-specific 
death

risk
High CVD 

Fig. 1   Modeling framework for atherosclerotic cardiovascular disease 
(CVD) progression. A cohort of patients with a high CVD risk (due 
to atherosclerotic CVD) begins treatment with ezetimibe or bempe-
doic acid plus ezetimibe fixed-dose combination and may stay in that 
state, or pass into event states such as myocardial infarction (MI), 

non-fatal stroke, coronary revascularization, and cardiovascular (CV) 
death. From there, patients may move into post-event health states 
where they may have a higher likelihood for additional events or 
death as compared with a general CVD risk. Death may occur from 
all-cause or event/post-event-specific mortality



70	 R. B. McQueen et al.

2.3.1 � Sources for Baseline Risk Equations for First Events, 
Subsequent Events, and Mortality 

Model inputs for the probability of CV events varied by age 
and risk factors. Cardiovascular mortality was calibrated 
to FOURIER placebo trial evidence and subsequent excess 
mortality was consistently applied across treatment arms as a 
multiplier of 2.5 based on existing evidence of chronic CVD 
[25, 29, 30]. All-cause mortality was varied by age based on 
US life tables [31].

2.3.2 � Baseline Population Characteristics, CVD Risk, 
and Efficacy Input Parameters

Baseline population characteristics (i.e., age, sex, baseline 
LDL-C) were derived from patients enrolled in the placebo 
arms of the BA+EZE FDC phase III trial (Table 2). To 
link changes in LDL-C to the risk of CV events, we used 
validated CV disease risk engines that vary CV risk over 
time [32–34]. Absolute reductions in LDL-C were applied 
to baseline CVD risk across a distribution of baseline 
LDL-C levels to project the reduction in CV events over 
time and the associated change in clinical outcomes [13]. 
Reductions in LDL-C levels for BA+EZE FDC and EZE 
were derived from the pivotal phase III trial [26] based on a 

placebo-adjusted reduction in LDL-C at 12 weeks (Table 2). 
This evidence was applied in the model as a linear effect 
between LDL-C lowering and the impact on CV events over 
time [7]. Real-world distribution of baseline LDL-C levels 
among persons in the USA with ASCVD was derived from 
NHANES [27] and data are shown in Table 3 as the percent-
age and number of persons per 100,000 across 10-mg/dL 
increments of baseline LDL-C levels.

2.3.3 � Treatment Effect

Placebo-adjusted percent changes in LDL-C for BA+EZE 
FDC (−  38%) and EZE (−  25%) [26] were applied to 
NHANES-based [27] LDL-C distributions (Table 3) to esti-
mate the impact of LDL-C lowering on MACE. Specifically, 
the correlation between LDL-C levels and the reduction in 
the rate of MACE was used to apply rate ratios to model 
events in each cycle. Rate ratios comparing incidence rates 
of events per 1-mmol/L reduction in LDL-C were derived 
from the CTTC meta-analysis [13]. The following rate ratios 
(95% confidence interval) were applied: 0.76 (0.73, 0.79) 
for non-fatal MI, 0.85 (0.80, 0.89) for non-fatal stroke, 0.76 
(0.73, 0.79) for coronary revascularization, and 0.88 (0.84, 
0.91) for any vascular death [13].

Table 1   Key model inputs

BA bempedoic acid, CI confidence intervals, EZE ezetimibe, FDC fixed dose combination, LDL-C low-density lipoprotein cholesterol
a Modeled CIs were calculated separately using information from the placebo arm of Sabatine et al. [25]

Inputs Values Sources

Baseline risk: modeled 3-year cumulative 
incidence for statin use alone (placebo 
arm)

Observed CI Modeleda CI

 Nonfatal myocardial infarction 4.6% 4.3% D’Agostino et al. [32] and calibrated to 
FOURIER trial (Sabatine et al.) [25] Nonfatal ischemic stroke 1.9% 1.7%

 Coronary revascularization 4.0% 3.7%
 Cardiovascular-related death 1.7% 1.7%
 All-cause mortality US life tables [31]

Baseline LDL-C levels Varied (see Table 2) NHANES [27]
Rate ratios per mmol/L reduction in 

LDL-C
Mihaylova et al. [13]

 Nonfatal myocardial infarction 0.76
 Nonfatal stroke 0.85
 Coronary revascularization 0.76
 Any vascular death 0.88

Treatment effect (percent change in 
LDL-C vs patients with maximally toler-
ated statins)

Ballantyne et al. [26]

 Ezetimibe − 25%
 BA+EZE FDC − 38%

Discontinuation, % 11.3% after first dosing to account for adverse events; 2% 
for remainder of model (assumption)

As observed in trials (Ballantyne et al.) 
[26]
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2.4 � Model Analyses

The model estimated the cumulative incidence of first and 
subsequent CV events. Rather than presenting results with 
a single base-case scenario, this model analyzed findings 
across a range of baseline LDL-C levels commonly seen in 
clinical practice among patients with ASCVD.

The analysis varied LDL-C levels and the resulting 
10-year baseline CVD risk associated with each starting 
LDL-C level displayed the impact of the starting risk on the 
potential benefit. The model was anchored on the base-case 
risk estimates from the BA+EZE FDC trial. A reduction 
(or increase) in the LDL-C level of 10 mg/dL was predicted 
to result in a reduction (or increase) in the 10-year relative 
risk of MACE by 5.6% to simulate overall MACE avoided 
based on the resulting LDL-C level and the corresponding 
10-year CVD risk. Efficacy of BA+EZE FDC was assumed 
to be consistent across baseline levels of LDL-C, as demon-
strated in the phase III trial [26]. Final results were presented 

as lifetime MACE avoided per 100,000 persons treated with 
BA+EZE FDC versus EZE, after adjusting for the popula-
tion size at each LDL-C starting level.

3 � Results

At the population level, Fig. 2 represents risk by the baseline 
LDL-C level and the distribution of persons with ASCVD 
within those starting levels. It shows the number of MACE 
avoided per 100,000 persons derived from the NHANES 
sample in Table 3. The largest sample includes starting lev-
els of LDL-C of 101–110 mg/dL or approximately 15,000 
people per 100,000. Incremental gains in 4-point MACE 
avoided in patients treated with BA+EZE FDC versus 
EZE alone for this sub-population include the avoidance of 
approximately 744 events, including 279 CV deaths, 122 
MIs, 17 strokes, 139 coronary revascularizations, and 187 
subsequent events. As the LDL-C at baseline increases along 
with the associated 10-year risk of CV events, the percentage 
of events avoided among all persons treated also increases. 
For the 15,237 patients with LDL-C baseline levels of 
101–110 mg/dL, the percentage of total 4-point MACE 
avoided over a lifetime from treatment with BA+EZE FDC 
versus EZE alone is an approximately 4.9% absolute risk 
reduction or 744 events. As the LDL-C levels increase to 
more than 200 mg/dL, the percentage of total 4-point MACE 
avoided over a lifetime increases to an approximately 10.9% 
absolute risk reduction or 184 events avoided among the 
1689 persons treated with BA+EZE FDC versus EZE alone.

Table 2   Baseline demographics and characteristics of patients 
enrolled in the fixed-dose combination of bempedoic acid plus 
ezetimibe pivotal phase III trial [26]

Data are expressed as mean (standard deviation) unless otherwise 
specified
ASCVD atherosclerotic cardiovascular disease, BMI body mass index, 
CV cardiovascular, CVD cardiovascular disease, HeFH heterozygous 
familial hypercholesterolemia, LDL-C low-density lipoprotein choles-
terol, Non-HDL-C non-high-density lipoprotein cholesterol

Characteristic High risk CVD on maxi-
mally tolerated statins (N 
= 301)

Age, years 64.3 (9.50)
Female, n (%) 152 (50.5)
Race, n (%)
 White 243 (80.7)
 Black or African American 52 (17.3)

Ethnicity, n (%)
 Hispanic or Latino 36 (12)

CV risk category (%)
 ASCVD and/or HeFH 62.4
 Multiple CV risk factors 37.5

History of diabetes mellitus, n (%) yes 140 (46.5)
History of hypertension, n (%) yes 257 (85.4)
BMI, kg/m2 30.6 (5.3)
Baseline statin intensity, n (%)
 High intensity 106 (35.2)
 Other intensity or no statin 195 (64.8)

Total cholesterol, mg/dL 231.4 (47.9)
Non-HDL-C, mg/dL 181.3 (45.6)
LDL-C, mg/dL 149.7 (41.2)
Triglycerides, mg/dL 162.3 (80.0)

Table 3   NHANES-based LDL-C distribution in the US population 
[27]

LDL-C low-density lipoprotein cholesterol, NHANES National Health 
and Nutrition Examination Survey

Baseline LDL-C cat-
egory (mg/dL)

Distribution from 
NHANES sample, %

Number of 
persons per 
100,000

80–90 14 13,686
91–100 15 14,507
101–110 15 15,237
111–120 14 14,142
121–130 11 11,131
131–140 10 9763
141–150 7 7208
151–160 5 4745
161–170 3 3102
171–180 2 2464
181–190 2 1779
191–200 1 547
201+ 1 1689
Total 100 100,000



72	 R. B. McQueen et al.

4 � Discussion

We adapted a Markov model to predict the incremental 
impact of treatment with BA+EZE FDC on CV outcomes 
over a lifetime horizon, across 10-mg/dL increments in 
LDL-C levels among patients not reaching their LDL-C 
goal while taking maximally tolerated statins. This simu-
lation model evaluates the impact of different non-statin 
treatment interventions (BA+EZE FDC vs EZE) on CV 
health outcomes such as MACE avoided. Similar modeling 
approaches have been used previously to estimate cost effec-
tiveness using efficacy data from phase III trials and CV 
event reduction from CTTC meta-analyses [35]. Simulation 
models are well-accepted tools that provide a framework for 
combining the best available evidence to quantify the value 
of a treatment of interest and can assist clinicians and policy 
makers in making informed treatment decisions [19, 20, 36].

Results from previous analyses have established that the 
starting level of risk is often a key driver of model outcomes: 
the higher a patient’s risk, the more room for benefit [37]. 
This simulation model-based analysis, therefore, quantifies 
potential benefits from LDL-C lowering at various baseline 
levels, instead of a single mean that is not representative of 
every patient in clinical practice. The results demonstrate 
that use of BA+EZE FDC in patients not at their LDL-C 
goal would likely lead to fewer MACE compared with use of 
EZE alone over a lifetime horizon. Among patients requiring 
up to a 40% reduction in LDL-C, BA+EZE FDC is predicted 

to provide a greater risk reduction than EZE alone across all 
patients and avoids the largest incremental number of CV 
events relative to EZE among those with a starting LDL-C 
between 110 and 140 mg/dL. Our findings support the con-
clusions of an independent advisory panel recommending 
the use of BA+EZE FDC for patients unlikely to reach 
LDL-C goals with the addition of EZE alone [38].

Our approach likely underestimates the health outcome 
benefits of BA+EZE FDC compared with EZE. Efficacy 
estimates for EZE in this analysis were derived from the 
EZE arm of the BA+EZE FDC pivotal, phase III registra-
tion trial (n = 86; reduction of 25% in LDL-C) [26]. This 
study represents the only clinical trial data source for which 
a LDL-C reduction exists for both comparators within the 
same patient population, as BA+EZE FDC is fairly new 
to the market. Published meta-analyses that pool findings 
across multiple studies and other models of EZE [39–41] 
report lower efficacy than the one utilized in this model 
(range: − 18.6 to − 23.6%); our conservative estimate from 
this single trial thereby potentially overestimates the benefits 
of the EZE comparator arm in this analysis.

Recent data from a large observational registry showed 
that among patients with ASCVD, only 17% had their 
lipid-lowering therapy intensified after 2 years, and two-
thirds remained at LDL-C levels ≥70 mg/dL, despite 
guidelines recommending the addition of non-statin treat-
ment for patients with LDL-C ≥70 mg/dL who are taking 
maximally tolerated statins [42]. Such delays or inaction in 
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appropriately managing LDL-C levels have been shown to 
have detrimental consequences for patients at an increased 
risk for CV events. In a retrospective cohort study, find-
ings revealed that delays in access to PCSK9 inhibitors led 
to a higher rate of CV events (7.29 per 100 patient-years) 
compared with an overall rate of 6.73 per 100 patient-years 
[43]. In another large retrospective study of patients with 
ASCVD, findings showed that delayed PCSK9 inhibitor 
treatment led to a significantly increased risk of CV events 
(adjusted hazard ratio for composite CV event outcome: 
1.11; 95% confidence interval, 1.02–1.22; p = 0.03) com-
pared with those patients who did not experience such a 
delay [44]. The results of these studies highlight the impor-
tance of prescribing the appropriate non-statin treatment to 
high-risk patients who have not reached their LDL-C goal 
and are taking maximally tolerated statins.

Baseline LDL-C and CV event risk as well as the poten-
tial event reductions through further LDL-C lowering should 
be considered to optimize the use of non-statin treatments 
and realize expected long-term benefits in clinical outcomes. 
This analysis quantifies the incremental benefit of treatment 
with BA+EZE FDC, a recently approved oral non-statin 
therapy that offers patients and providers another therapeu-
tic option to help reach LDL-C goals. A simulation analysis 
published by Blaum et al. evaluated the impact of incorpo-
rating BA into lipid-lowering therapy intensification treat-
ment algorithms prior to treatment with a PCSK9 inhibitor, 
and concluded that the reduction in the downstream need 
for PCSK9 inhibitors could result in potential cost savings 
and be particularly favorable for patients not able to toler-
ate statins [36]. While the impact of BA+EZE FDC was 
not studied in the simulation by Blaum et al., it should be 
considered when trying to shorten the time needed to reach 
recommended LDL-C goals.

In our model, incremental benefits for BA+EZE FDC 
compared with EZE vary as a function of 10-year risk 
based on baseline LDL-C in a population of patients with 
ASCVD and the corresponding number of patients in each 
subgroup, with an estimated total of 5700 MACE avoided 
per 100,000 persons across the entire cohort. As the 10-year 
risk increases, driven by baseline LDL-C, the incremental 
benefits in MACE avoidance also increase.

4.1 � Limitations

This analysis has several limitations. A simulation model 
relevant to the US setting was used to predict a lifetime risk 
of CV events in patients with ASCVD rather than observ-
ing CV events in a study population. However, it is worth-
while to note that a long-term CV outcomes trial for BA is 
currently ongoing [45]. Lifetime benefits were also simu-
lated based on an LDL-C reduction at 12 weeks, which was 
the primary endpoint of the phase III trial. Results from 

previous studies have demonstrated that improvements in 
lipid parameters remain consistent for at least 52 weeks after 
BA treatment [46]. The treatment effects of BA+EZE FDC 
and EZE were obtained from a small sample of patients (n 
= 86 in each cohort, respectively) from the phase III clinical 
trial that was the basis for the US Food and Drug Adminis-
tration approval [26]. As such, treatment effects may vary in 
a larger trial or in real-world settings, and thus may reflect 
an over-estimation or under-estimation of LDL-C lowering 
of BA+EZE FDC.

The model utilizes the CTTC hazard ratio for stroke, 
which includes both fatal and nonfatal events, whereas we 
only examined nonfatal strokes (fatal strokes were incorpo-
rated in the “CV death” endpoint). As a result, the model 
may underestimate the benefit on nonfatal strokes as the 
relative risk for fatal strokes in CTTC is weaker than that 
for overall stroke [13]. Similarly, because non-fatal MI is 
not reported separately, the model may also underestimate 
its effects as it applies the CTTC hazard ratio for major 
coronary events for non-fatal MI [13]. In addition, the 
model uses different data sources to populate all its inputs. 
We obtained contemporary estimates of MACE from the 
FOURIER trial placebo arm, which comprised exclusively 
patients with ASCVD; however, the efficacy estimates for 
the comparator arms came from a phase III trial comprising 
patients with ASCVD and/or heterozygous familial hyper-
cholesterolemia (62.4%) and patients with multiple CVD 
risk factors (37.5%). Although baseline risk estimates could 
vary across these populations, this is unlikely to be the case 
as LDL-C lowering has been demonstrated to be consist-
ent across these populations. Further, the use of FOURIER 
provided base inputs for the model to estimate the cumula-
tive incidence of MACE events. The use of an alternative 
population would impact the cumulative MACE incidence 
overall and not necessarily the incremental change between 
therapies, which was the focus of this analysis.

Finally, this simulation model only focuses on the ben-
efits of LDL-C reductions. While LDL-C is a primary driver 
of risk and the primary source of risk reduction with these 
therapies, there are additional sources of risk that are not 
accounted for in this model. For example, any additional 
impact of the treatments on other important biomarkers that 
have previously been demonstrated for BA and BA+EZE 
FDC (e.g., decreases in high-sensitivity C-reactive protein) 
are not included in the analysis [26].

5 � Conclusions

For the nearly 80% of patients in the USA with ASCVD who 
are taking maximally tolerated statin doses and have not 
attained their LDL-C goal, aggressive and prompt addition 
of non-statin treatment is imperative to avoid CV events. 
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Clinicians should consider current LDL-C levels, CV risk, 
other patient factors, and access to medications when select-
ing an appropriate non-statin treatment. In this simulation, 
addition of BA+EZE FDC to maximally tolerated statins in 
patients not at their LDL-C goal resulted in more MACE 
avoided compared with EZE alone over a lifetime horizon.
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