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Summary
Objective The low-density lipoprotein cholesterol
goals in the 2019 European Society of Cardiology/
European Atherosclerosis Society dyslipidaemia guide-
lines necessitate greater use of combination therapies.
We describe a real-world cohort of patients in Austria
and simulate the addition of oral bempedoic acid
and ezetimibe to estimate the proportion of patients
reaching goals.
Methods Patients at high or very high cardiovascular
risk on lipid-lowering treatments (excluding propro-
tein convertase subtilisin/kexin type 9 inhibitors)
from the Austrian cohort of the observational SAN-
TORINI study were included using specific criteria.
For patients not at their risk-based goals at baseline,
addition of ezetimibe (if not already received) and
subsequently bempedoic acid was simulated using
a Monte Carlo simulation.
Results A cohort of patients (N= 144) with amean low-
density lipoprotein cholesterol of 76.4mg/dL, with
94% (n= 135) on statins and 24% (n=35) on ezetimibe
monotherapy or in combination, were used in the
simulation. Only 36% of patients were at goal (n= 52).
Sequential simulation of ezetimibe (where applica-
ble) and bempedoic acid increased the proportion
of patients at goal to 69% (n= 100), with a decrease
in the mean low-density lipoprotein cholesterol from
76.4mg/dL at baseline to 57.7mg/dL overall.
Conclusions The SANTORINI real-world data in
Austria suggest that a proportion of high and very
high-risk patients remain below the guideline-rec-
ommended low-density lipoprotein cholesterol goals.
Optimising use of oral ezetimibe and bempedoic acid
after statins in the lipid-lowering pathway could result
in substantially more patients attaining low-density
lipoprotein cholesterol goals, likely with additional
health benefits.

Keywords Lipid lowering therapy · ComBination
therapy · Ezetimibe · Bempedoic acid ·
Cardiovascular · Atherosclerosis

Introduction

Cardiovascular disease (CVD) remains the leading
cause of death in Europe, with more than 4 million
associated deaths every year [1]. Aside from increased
mortality, CVD is a major cause of disability [2, 3] and
reduced quality of life [4] and is associated with poor
clinical outcomes [2, 3]. As well as impacting patients,
CVD causes considerable economic burden with di-
rect healthcare costs amounting to �111 billion per
year in Europe [2]. Increased low-density lipoprotein
cholesterol (LDL-C) is widely accepted as a proven
and direct cause of atherosclerotic CVD [1, 5–7] and
its major clinical sequelae [5, 8]. Each 1mmol/L
(38.67mg/dL) LDL-C reduction corresponds to an
approximately 20% proportional risk reduction in
atherosclerotic CVD events and 10% reduction in all-

cause mortality [1, 5, 9], independently of the LDL-C
lowering mechanism [10–13].

Although there are well-established lipid-lowering
therapies (LLTs), treatment recommendations, and
risk-based goals for LDL-C lowering in Europe [1],
the population-level achievement of LDL-C goals is
limited by barriers such as statin intolerance, the lim-
ited efficacy of ezetimibe, and the cost and restricted
reimbursement of proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors [14–16]. In a Eu-
ropean multinational (18 countries) observational
study (DA VINCI), the risk-based LDL-C goal de-
fined by the 2019 European Society of Cardiology/
European Atherosclerosis Society (ESC/EAS) guide-
lines was achieved in only 33% of patients prescribed
LLT for primary or secondary prevention in primary
or secondary care [17]. Similar findings were reported
for the Austrian cohort of the DA VINCI study [18].
Many patients in routine clinical practice remain sub-
optimally treated and thus at increased cardiovascular
(CV) risk; as a result, they need intensification of LLT
for further LDL-C lowering. Statins plus ezetimibe will
only achieve LDL-C goals on average in about 40–45%
of high and very high risk patients, meaning that at
least one third of these patients will require use of
additional oral therapy or injectable PCSK9 inhibitor
[6, 15, 17, 19–21] or inclisiran.

Bempedoic acid is a first-in-class, adenosine triphos-
phate citrate lyase (ACL) inhibitor, once daily, oral
LDL-C lowering treatment that can be combined with
other LLTs in patients with hypercholesterolaemia
(heterozygous familial and nonfamilial) or mixed dys-
lipidaemia who, despite current oral LLTs, are not
reaching their therapeutic goals [22–25].

Bempedoic acid and its fixed-dose combination
with ezetimibe were approved by the European
Medicines Agency based on pivotal randomised con-
trolled phase 3 trials in a spectrum of patients receiv-
ing maximum-tolerated statin dose (CLEAR Harmony
[25], CLEAR Wisdom [23], and a fixed-dose combina-
tion study (1002FDC-053; [26])) and patients receiving
no or low-dose statin (CLEAR Serenity [24] and CLEAR
Tranquility [22]).

Bempedoic acid has been endorsed in consensus
statements and scientific society guidance, which re-
inforce that it is an affordable oral treatment option
that is easy to use and suitable for people who are
not at goal with existing lipid-lowering treatments [6,
27–29].

This analysis aimed (1) to estimate the proportion
of patients within an Austrian real-world cohort who
would need additional oral LLT according to the 2019
ESC/EAS dyslipidaemia guidelines and (2) to simu-
late the effects of intensifying lipid-lowering therapy
by addition of ezetimibe and bempedoic acid on at-
tainment of LDL-C goals.
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Table 1 Selection of eligible patients from the SANTORINI
cohort for the simulation
Cohort selection (Austria) Number of patients

(%)

Overall cohort with cleaned baseline data 310 (100)

With non-missing baseline LDL-C or recalculated with
Friedewald formula

297 (95.8)

With non-missing ESC classification of risk 280 (90.3)

With non-missing intensity for statin users 275 (88.7)

Excluding patients with no LLT documented 199 (64.2)

Excluding patients receiving PCSK9 inhibitors 144 (46.5)

ESC European Society of Cardiology, LDL-C low-density lipoprotein choles-
terol, LLT lipid-lowering therapy, PCSK9 proprotein convertase subtilisin/
kexin type 9

Patients, materials and methods

SANTORINI patient cohort

The SANTORINI study (NCT04271280) is a multina-
tional, multicentre, non-interventional, prospective,
observational study, designed to describe how LLTs
are used in the real world and to what extent these ap-

Fig. 1 Representation of the simulation algorithm in the LLT pathway (LDL-C low-density lipoprotein cholesterol, LLT lipid-
lowering therapy)

proaches achieve guideline recommendations [6, 30].
Patients with high or very high CV risk according to
the investigator’s assessment were included in 14 Eu-
ropean countries and were treated with LLT according
to routine clinical practice. Aggregate baseline data
from the Austrian patient cohort (from 17 March 2020
to 31 July 2021) of the SANTORINI observational study
were used for this analysis (Table 1).

Patients from the SANTORINI Austrian cohort were
eligible for inclusion in the simulation (Table 1) if they
were receiving any LLT, had a known statin regimen
(if on statins), and had a non-missing baseline LDL-C
value (directly recorded or calculated using the Friede-
wald formula) [31]. Patients who at baseline were doc-
umented to be on no LLT (n= 76; assumed to be newly
identified patients) or on a PCSK9 inhibitor (N= 61;
assumed to have gone through treatment intensifica-
tion) were excluded from the simulation. No statin
intensification was simulated because it was assumed
that LLT was at the maximum-tolerated regimen at
baseline for those patients already on a statin or eze-
timibe. Patients were stratified into high and very
high CV risk groups using the risk classifications by
the 2019 ESC/EAS guidelines [1].
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Simulation of the lipid-lowering therapy pathway and
LDL-C reduction

We used a Monte Carlo simulation approach as re-
ported previously [32–35] to simulate the addition of
oral bempedoic acid after ezetimibe in the LLT path-
way in the Austrian SANTORINI cohort (Fig. 1).

In the simulation, it was first determined whether
the baseline LDL-C value of patients (on an existing
LLT) met their individual risk-based goal, as defined
by the 2019 ESC/EAS guidelines (i.e., <70mg/dL or
1.8mmol/L for those at high CV risk and <55mg/dL
or 1.4mmol/L for those at very high CV risk [1]). For
patients not at goal, an LLT intensifying algorithm was
applied (Fig. 1). The algorithm sequentially simulated
the addition of ezetimibe (10mg) and, optionally, be-
mpedoic acid (180mg) in case of non-achievement
of LDL-C treatment goal. The effect of the simu-
lated treatment relied on probabilistically generated
LDL-C-reduction efficacies sampled from probabilis-
tic density functions derived from clinical trial data
for each drug. The number of patients receiving treat-

Fig. 2 Treatment effects
for bempedoic acid in pa-
tients receiving: a mod-
erate or high-dose statin,
Pooled Patient-Level Data
from CLEAR Harmony and
CLEAR Wisdom (Pool 1);
n= 1922; b no or low-dose
statin as background ther-
apy, Pooled Patient-Level
Data from CLEAR Seren-
ity and CLEAR Tranquility
(Pool 2); n= 399. Green bars
represent the patient distri-
bution for the ratio of LDL-C
at week 12 versus LDL-C at
baseline observed in the
pooled CLEAR trial data.
The blue curves represent
the fitted lognormal distri-
butions (LDL-C low-density
lipoprotein cholesterol)

ment, the number reaching their LDL-C goal, and the
overall LDL-C value for the patient cohort were esti-
mated after each step of the simulation. For patients
with LDL-C levels higher than their individual goal
and not already receiving ezetimibe treatment, the
effect of adding ezetimibe treatment on LDL-C was
simulated. For patients still not at goal (either with
ezetimibe at baseline or after addition of ezetimibe in
the simulation), the effect of adding bempedoic acid
treatment on LDL-C was simulated.

The efficacy of ezetimibe was simulated in a simi-
lar way to that reported by Cannon et al. (2017), using
a beta distribution with a mean LDL-C reduction from
baseline of 22.7% [36] and standard deviation (SD) of
16.5% [37]. The alpha and beta parameters of the dis-
tribution usedwere not reported by Cannon et al. [33].
In the present simulation, a beta distribution with al-
pha= 1.6 and beta= 5.4 was used, providing a reason-
able approximation of the reported treatment effect
(mean, 22.9%; SD, 14.8%) (Table 1).

The efficacy of bempedoic acid was simulated as
reported previously [38] using lognormal distribu-
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Table 2 Distribution parameters for modelled LDL-C re-
ductions with ezetimibe and bempedoic acid
Treatment Distribution Parameters Mean % LDL-C

reduction (SD %)a

Ezetimibe Betab Alpha= 1.6
Beta= 5.4

22.9 (14.8)

Bempedoic acid (mod-
erate- or high-dose
statin background)

Lognormal Log
mean= –0.2137
Log SD= 0.2505

16.7 (21.2)c

Bempedoic acid (no
or low-dose statin
background)

Lognormal Log
mean= –0.3176
Log SD= 0.2931

24.0 (22.8)d

LDL-C low-density lipoprotein cholesterol, SD standard deviation
aBased on LDL-C reduction of week 12 versus baseline
bAdapted from [33]
cModelled using patient-level data pool 1 n= 1922 (CLEAR Harmony and
CLEAR Wisdom)
dModelled using patient-level data pool 2 n= 399 (CLEAR Serenity and
CLEAR Tranquility)

tions derived from the treatment effects observed in
the CLEAR studies, for which patient-level data were
available [38]. The lognormal distribution was se-
lected because it allows for increases in LDL-C level
as well as decreases. For patients receiving moderate-
or high-dose statin at baseline, the efficacy distribu-
tion for bempedoic acid was estimated on the basis of
the pooled patient-level data from CLEAR Harmony
[25] and CLEAR Wisdom (Fig. 2a, [23]). For patients
receiving no or low-dose statin at baseline, the efficacy
distribution for bempedoic acid was estimated on the
basis of the pooled patient-level data from CLEAR
Serenity [24] and CLEAR Tranquility (Fig. 2b, [22]).
Table 2 presents the parameters of the distributions
applied for modelling of the trial data.

The effect of treatment on LDL-C levels was esti-
mated using Monte Carlo simulation with probabilis-
tic sampling of the treatment effects; we ran 10,000
simulations of the complete set of patients. Simu-
lations were performed using R Version 4.0.3 [39].
Variables were double programmed independently
by 2 statisticians and checked, and the simulation
programme was run and checked by a second statis-
tician. After each of the 10,000 simulations, the mean
LDL-C value of the patient cohort was calculated af-
ter the addition of ezetimibe and after the addition of
bempedoic acid in the simulation. The median, the
2.5% quartile, and the 97.5% quartile of these 10,000
LDL-C means were calculated. Similarly, the number
of patients at goal was estimated at the end of each
simulation step, then the median, the 2.5% quartile,
and the 97.5% quartile of these 10,000 LDL-C numbers
were calculated on completion of the simulation.

Results

The baseline characteristics of high and very high-
risk individuals of the Austrian SANTORINI cohort
(N= 310) are presented in Table 3. The mean age was
65 years, 36% were female, 73% with existing cardio-

Table 3 Baseline characteristics of the Austrian SAN-
TORINI cohort overall (N= 310) and the simulation cohort
(N= 144)
Characteristic Simulation cohort

(N= 144)
SANTORINI cohort
(N= 310)

Demographics

Age, years, mean (SD) 68.8 (10.2) 65.4 (11.4)

Female, n (%) 46 (31.9%) 111 (35.8%)

Diabetic, n (%) 74 (51.4%) 119 (38.4%)

BMI, mean (SD) 28.3 (5.0) 28.1 (4.9)

LDL-C (SD), mg/dL, mean (SD) 76.38 (43.59) 93.58 (57.70)

CV risk

High risk, n (%) 9 (6.3%)a 31 (15.1%)b

Very high risk, n (%) 135 (93.8%)a 169 (84.5%)b

Primary prevention 35 (24.3%) 83 (26.8%)

Secondary prevention 109 (75.7%) 227 (73.2%)

Myocardial infarction 38 (26.4%) 86 (27.7%)

Unstable angina 9 (6.3%) 21 (6.8%)

Stroke 15 (10.4%) 26 (8.4%)

Transient ischaemic attack 10 (6.9%) 13 (4.2%)

Familial hypercholesterolemia 29 (20.1%) 61 (19.7%)

Note: Data presented are mean (SD) or n (%) as indicated
BMI body mass index, CV cardiovascular, EAS European Atherosclerosis
Society, ESC European Society for Cardiology, LDL-C low-density lipoprotein
cholesterol, SD standard deviation
aCV risk assessed as per ESC/EAS 2019 classification
bCV risk calculated for N= 200 patients in which the physician reported using
ESC/EAS guidelines for CV risk estimation

vascular disease (secondary prevention) and 38% di-
abetic. The mean LDL-C was 93.58mg/dL (SD 57.73),
with 39.0% of patients on statin monotherapy, 12.5%
on ezetimibe monotherapy or with statins, 19.6%
PCSK9i (alone or in combination) and 26.1% on no
lipid-lowering therapy (Table 4). From this cohort,
for the purpose of the simulation, patients who were
not on any LLT at baseline (n= 76) were excluded,
as it was assumed that they were newly identified
individuals of high risk needing initiation with statin
or statin intolerant individuals, who would need to
go through statin optimization. Patients who were
already on PCSK9 inhibitors at baseline were also ex-
cluded (n= 61) assuming that these patients, based on
prescription criteria in Austria for PCSK9 inhibitors,
were on their maximum-tolerated regimen of lipid-
lowering therapy and would not qualify for ezetimibe
or bempedoic acid add-on; therefore, the simulation
cohort used was a subset of the overall SANTORINI
cohort (n= 144; see also Table 1).

The mean LDL-C of this cohort was 76.4mg/dL,
with 94% (n= 135) of patients on statins, the vast ma-
jority of whom were on moderate or high intensity
statin (99.3%, n= 134); 24% (n= 35) were on ezetimibe,
either as monotherapy or in combination (Table 4).
Fifty-two patients (36.1%) had LDL-C values meeting
their risk-based ESC/EAS 2019 recommended goal.
Goal attainment was similar independent of CV risk
level (i.e., high or very high risk) (Fig. 3b). In addition,
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Table 4 Lipid-lowering therapy at baseline for the Aus-
trian SANTORINI cohort overall (N= 310) and simulation co-
hort (N= 144)
SANTORINI cohort (N= 310) (%)

No LLT 81 (26.1)

Statin alone (any) 121 (39.0)a

Low intensity 1 (0.3)

Medium intensity 51 (16.5)

High intensity 65 (21.0)

Ezetimibe alone 6 (1.9)

Statin+ ezetimibe 33 (10.6)

PCSK9i alone 19 (6.1)

PCSK9i+ other LLT 42 (13.5)

Other LLT 8 (2.6)

Simulation cohort (N= 144)b (%)

No LLT Excluded from cohort

Statin (any) 135 (93.8)

Low intensity 1 (0.7)

Moderate/high intensity 134 (93.1)

Ezetimibe 35 (24.3)

PCSK9i Excluded from cohort

Low intensity statins include simvastatin 10mg, pravastatin 10–20mg,
lovastatin 20mg, fluvastatin 20–40mg, and pitavastatin 1mg
Moderate intensity statins include atorvastatin 10–20mg, rosuvastatin
5–10mg, simvastatin 20–40mg, pravastatin 40–80mg, lovastatin 40mg,
fluvastatin XL 80mg, fluvastatin 40mg twice daily, and pitavastatin 2–4mg
High intensity statins include atorvastatin 40–80mg and rosuvastatin
20–40mg
LLT lipid-lowering therapy, PCSK9 proprotein convertase subtilisin/kexin
type 9, SD standard deviation
a121 patients on statin monotherapy, for 4 (1.29%) of whom the statin inten-
sity was missing
bPatients on no LLT or on PCSK9 is were excluded from the simulation analy-
sis. Patients on statins or ezetimibe are not necessarily on monotherapy only;
they may be on combination regimens with other LLTs thus numbers may
not add up to 100%

Fig. 3 Comparison of
physician-reported versus
calculated CV risk using the
ESC/EAS classification (a)
and goal attainment over-
all and by CV risk (b) in
the simulation cohort. CV
risk was calculated as per
the risk classification re-
ported in ESC/EAS 2019
guidelines. LDL-C goal at-
tainment was determined
according to the ESC/EAS
2019 recommendations
(CV cardiovascular, EAS Eu-
ropean Atherosclerosis So-
ciety, ESC European Soci-
ety for Cardiology)

for those patients for whom the physician reported
using the 2019 ESC/EAS guidelines for risk classifi-
cation, we compared the physician-reported CV risk
with the calculated risk using the patient data and
medical history. Interestingly, there was an underesti-
mation of the true CV risk for a proportion of patients
(Fig. 3a).

In the simulation, out of the 92 patients not at goal,
72 were not receiving ezetimibe at baseline and thus
were simulated to receive ezetimibe. A third of these
patients (33%, n= 24 out of 72) reached their risk-
based goal (Fig. 1). Another 68 patients were not at
goal after ezetimibe (20 on ezetimibe at baseline and
48 still not at goal after simulation of ezetimibe) and
thus were allocated bempedoic acid add-on therapy
in the simulation. Addition of bempedoic acid was
estimated to result in additional 35% (n=24 out of 68)
of patients reaching their goal.

Overall, the cumulative number of patients at goal
in the cohort was estimated to increase from 52
(36.1%) at baseline to 76 (52.8%) and 100 (69.4%)
after addition of ezetimibe and bempedoic acid, sub-
sequently (Fig. 4). The distribution of patient LDL-C
levels at baseline and at the end of the simulation is
presented in Fig. 5. The proportion of patients with
LDL-C lower than 55 and 70mg/dL was substantially
increased after the treatment simulation. For exam-
ple, the proportion of patients with LDL-C lower than
55mg/dL almost doubled from 35–67%, and the pro-
portion of patients with LDL-C lower than 70mg/dL
increased from 55–80%. The mean LDL-C for the
whole cohort lowered from 76.4mg/dL at baseline
to 65.4mg/dL and 57.7mg/dL, after the sequential
simulation of ezetimibe and bempedoic acid respec-
tively (Fig. 4). At the end of the simulation, 74.3%
of the overall cohort of 144 patients were receiving
ezetimibe and 47.2% were receiving bempedoic acid.
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Fig. 4 Results of the lipid-
lowering therapy intensifi-
cation simulation in the co-
hort (N= 144) (BA bempe-
doic acid, LDL-C low-den-
sity lipoprotein cholesterol)

Discussion

In our simulation, the cumulative number of patients
at their risk-based LDL-C goal in the Austrian cohort
was estimated to almost double after addition of eze-
timibe and bempedoic acid, from 36% at baseline to
a total of 69%. The mean absolute LDL-C reduction
for the whole cohort after this stepwise approach with
oral combination treatment was –18.7mg/dL, from
76.4mg/dL at baseline to 57.7mg/dL, with 80% of pa-
tients being at an LDL-C level≤ 70mg/dL (Fig. 5).

Strengths of this analysis include (1) the use of
a contemporary patient cohort from clinical centres
in Austria, (2) particular attention paid to ensuring
the accuracy of the LLT and LDL-C data recorded,
and (3) our model accounting for simulating a cohort
to a realistic degree and considering the variability
of LDL-C reductions between different patients in
response to LLT.

The baseline characteristics and treatment util-
isation in the Austrian SANTORINI cohort of high
and very high-risk individuals reflect contemporary
data within 2 years after the 2019 ESC/EAS guide-
line update. Despite a high-risk patient cohort with
the majority of patients with existing CV disease,
treatment patterns remain similar to that reported in
the previous European and Austrian DA VINCI study
[17, 18], suggesting that guideline implementation in
routine practice is lagging behind. CV risk underesti-
mation and underutilisation of combination therapies
as shown in our analysis may explain the low goal at-
tainment overall. This analysis simulates how utilising
the oral therapies of ezetimibe and bempedoic acid
in combination with statins of any intensity would
improve attainment of goals and substantially in-

crease the proportion of patients reaching their risk-
based goals before utilising PCSK9. In our analysis,
a third of patients would still need further optimi-
sation of treatment, such as addition of a PCSK9
inhibitor. Two previous simulation studies in selected
German cohorts showed that addition of bempedoic
acid to the LLT pathway may help reduce the need
for a PCSK9 inhibitor at a population level and sub-
sequently lower the annual overall treatment cost of
therapy for healthcare systems [35, 38]. A further sim-
ulation study described the expected LDL-C reduction
after initiating bempedoic acid and estimated the po-
tential absolute cardiovascular event risk reduction in
patients with ASCVD [40]. Cardiovascular outcomes
data for bempedoic acid were expected at the time of
this manuscript preparation [41].

Treatment effects for bempedoic acid were simu-
lated using lognormal distributions, which allow for
both increases and reductions in LDL-C, and closely
matched the observed patient-level data from the tri-
als. We took a conservative approach in estimating the
efficacy of bempedoic acid by using all observed val-
ues of LDL-C from the patient-level data at 12 weeks
from baseline; the best-fitted distributions were used,
but these potentially underestimate the treatment ef-
fect of bempedoic acid in this population. On the
contrary, since no patient-level data were available for
ezetimibe, we used an efficacy of 22.7% mean LDL-C
reduction simulated via a beta distribution as used by
Cannon et al. [33], although its efficacy is reported
between 15 and 22% due to relatively high interindi-
vidual variation [1]. Because the beta distribution is
constrained to values between 0 and 100%, patients
receiving ezetimibe in the simulation could only have
a reduction in LDL-C, which may not fully reflect clin-

K Simulation of bempedoic acid and ezetimibe in the lipid-lowering treatment pathway in Austria using the. . .



original article

Fig. 5 LDL-C distribution
at baseline and after lipid-
lowering therapy intensifi-
cation: a LDL-C distribution
at baseline, b LDL-C distri-
bution after the treatment
simulation

ical observations [42, 43]. In our analysis, we took
a pragmatic approach to assume that the patients who
were on a statin at baseline were at their maximum-
tolerated dose, after having excluded those who were
on no LLT; statin dose intensification was not further
simulated. Out of the 310 patients in the SANTORINI
Austrian cohort, 39% were on statin monotherapy at
baseline and the majority of them were already on
moderate or high intensity statin, while another 11%
were on statin and ezetimibe combination therapy;
this is consistent to that observed in the Austrian anal-

ysis of the DA VINCI study [18] where the vast majority
of those on statin were indeed at moderate/high in-
tensity. After excluding 26% of patients from the SAN-
TORINI cohort who were on no LLT at baseline (as-
suming they were either treatment naïve, newly iden-
tified high-risk individuals, statin intolerant or not op-
timally treated and in need of further statin inten-
sification), we mimic a cohort who has been max-
imised on their statin (and/or ezetimibe use) yet not
at goal and would benefit from further oral lipid low-
ering therapy. It is possible that not all patients in the
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simulation cohort were at maximum tolerated statin
dose, however, we believe that this is the closest to
real-world practice.

There are certain limitations associated with this
study, including the virtual basis of the analysis. But
since we are extrapolating frommeticulously collected
real-world cohort data and since the calculations of
treatment effects were performed in a conservative
manner, we believe that our results are realistic and
robust. The total number of patients included in the
final calculation is quite low and may therefore not
be representative of the Austrian high-cardiovascular
risk population. Data capture was limiting and there-
fore we were unable to differentiate who was statin
intolerant (not willing or able to tolerate statins) or
treatment naïve/newly diagnosed patients and there-
fore these patients were excluded from the analysis.
As per EAS/ESC 2019 guidelines and local treatment
algorithms, the patients who were not on LLT despite
having high or very high CV risk, should as a first step
initiate statins, but this was out of scope for this sim-
ulation.

Furthermore, the study might be prone to selec-
tion bias because the SANTORINI study recruited pa-
tients that were deemed to be of high or very high
CV risk and in need of lipid treatment. In our cohort,
around 20% of individuals had HeFH which is some-
what higher than the overall proportion reported in
epidemiological studies. This may be related to a se-
lection bias since HeFH patients are most often being
enrolled in registries such as the SANTORINI study
and centers for lipid management. Lastly, the treat-
ment effect of add-on LLT can only be expected if
the medication is taken compliantly; in our analysis
we did not account for non-adherence, neither did
we account for adverse effects/safety, following simi-
lar approach to previous simulation studies.

In conclusion, optimising further the oral LLT path-
way after statins by the use of bempedoic acid and
ezetimibe add-on could result in substantial improve-
ments in the number of patients reaching their LDL-C
goals.
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