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e Overview of recent guidelines on cholesterol management
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ACC/AHA PREVENTION GUIDELINE

2013 ACC/AHA Guideline on the Treatment of Blood
Cholesterol to Reduce Atherosclerotic Cardiovascular

Risk in Adults

A Report of the American College of Cardiology/American Heart Association Task Force
on Practice Guidelines

* Treatment targets:

 The panel makes no recommendations for or against specific LDL-C or
non-HDL-C targets for the primary or secondary prevention of ASCVD.

 LDL-C levels and percent reduction are to be used only to assess
response to therapy and adherence. They are not to be used as

performance standards.



Two meta-analyses of randomized clinical trials
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Koskinas KC, et al. Eur Heart J 2018 Apr 7,39(14).1172-1180. Navarese EF, et al. JAMA 2018,319(15):1566-1579.
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hitps:/idei.org/10. 116 1/CIR.0000000000000625 i

CHOLESTEROL CLINICAL PRACTICE GUIDELINES

2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC
Guideline on the Management of Blood Cholesterol: A
Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice
Guidelines

Grundy SM, et al. Circulation 2019;139.e1082-e1143.
Michos ED, et al. N Engl J Med 2019,381:1557-67.

Determine Candidates for Pharmacotherapy

Statins remain first line
Clinical ASCVD

« Reduce LDL cholesterol level by =50%
with high-intensity statin (or maximum ‘
dose tolerated without side effects)

« Consider nonstatin therapy in patients

threshold of =270 mg/d| while U= |
receiving maximum dose tolerated) - H/

Severely elevated LDL cholesterol (=190 mg/d|)

« Prescribe high-intensity statin (up to highest tolerated dose)
« Consider addition of nonstatin if needed (LDL

at very high risk (LDL cholesterol ‘

cholesterol remains =100 mg/dl in patient —J'\_;:;_j
with risk factors) - R;.J
Diabetes w)) -
« Prescribe moderate-intensity statin ;__‘_J]
« Consider reducing LDL cholesterol level by =50% 2 \
in patients at high risk N

10-yr risk of ASCVD 27.5%

- Prescribe moderate-intensity statin if discussion favors therapy after
consideration of risk-enhancing factors, coronary artery calcium, or both
« Reduce LDL cholesterol level by =30% (or =250% if 10-yr risk =20%)




@ E S C European Heart Journal (201%) 00, 1-78

European Sociely doi10.1093/eurheartj/ehz455
of Cardiology

ESC/EAS GUIDELINES

Le3E Gy,

" fgun?d

2019 ESC/EAS Guidelines for the management

of dyslipidaemias: lipid modification to reduce

cardiovascular risk

The Task Force for the management of dy:

European Society of Cardiology (ESC) and
Atherosclerosis Society (EAS)

Treatment goal
for LDL-C

3.0 mmol/L
(116 mgfdL)

(70 mg/dL)

1.8 mmol/L

& =50%
reduction
from

baseline |.4 mmol/L

(55 mgl/dL)

« SCORE <%

* SCORE =z 1% and <5%
* Young patients (T1DM <35 years;

T2DM <50 years) with DM duration
<|0 years without other risk facrars

* SCORE =5% and <10%
* Markedly elevated single risk factors, in

* FH without other major risk factors
« Maderate CKD (eGFR 30-5% mLimin)
« DM wio target organ damage, with DM

particular TC >8 mmaoliL (310 mgldl) or
LDL-C =49 mmoliL {190 mg'dL) or
BP =180/1 10 mmHg

duration z |0 years or other additional risk factor

« ASCYD (clinicallimaging)

* SCORE =10%

« FH with ASCVD or with another
major risk factor

+ Severe CED (eGFR <30 mL/min)

- DM & target organ damage: =3
major risk factors; or early onset of
T1DM of long duration (=20 years)

Low

Moderate

High

Very high
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e Lipid-lowering therapy use in the real world



@ E S C European Journal of Preventive Cardiology (2021) 28, 12791289 FULL RESEARCH PAPER

European Society doi:10.1093/eurjpc/zwaa047
of Cardiology

EU-Wide Cross-Sectional Observational Study

of Lipid-Modifying Therapy Use in Secondary
and Primary Care: the DA VINCI study

Objective: To provide contemporary data on the implementation of
European guideline recommendations for lipid-lowering therapies
across different settings and populations and how this impacts LDL-C
goal achievement.

Setting: Primary and secondary care clinics across 18 European
countries.

Ray KK, et al. Eur J Prev Cardiol 2021,28(11):1279-1289 .
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Mean LDL-C: Mean LDL-C:

Primary prevention patients: 98 mg/dL High-intensity statin monotherapy: 84 mg/dL
Coronary disease: 78 mg/dL Moderate-intensity statin monotherapy: 89 mg/dL
Peripheral disease: 85 mg/dL
Cerebral disease: 84 mg/dL
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Overall Primary prevention®*  Established Coronary disease Peripheral disease Cerebral disease  Other vascular
(n = 4668) (n = 2558) ASCVD total (n=470) (n=818) (n=751) secondary prevention®
(n=2039) (n=71)

| J
Secondary prevention by ASCVD status

Ray KK, et al. Eur J Prev Cardiol 2021,28(11):1279-1289 .
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 LODESTAR trial



JAMA | Original Investigation

Treat-to-Target or High-Intensity Statin in Patients
With Coronary Artery Disease
A Randomized Clinical Trial | LopesTAR

Objective: To assess whether a treat-to-target strategy is noninferior to a strategy of high-intensity
statins for long-term clinical outcomes in patients with coronary artery disease (a head-to-head
comparison).

Design, Setting, and Participants: A randomized, multicenter, noninferiority trial in 4400 patients
with a CAD treated at 12 centers in South Korea.

Interventions: Either the LDL-C target strategy, with an LDL-C level between 50 and 70 mg/dL as
the target, or high-intensity statin treatment (rosuvastatin, 20 mg, or atorvastatin, 40 mg).

Main Outcomes and Measures: A 3-year composite of death, myocardial infarction, stroke, or
coronary revascularization with a non-inferiority margin of 3%.

Hong SJ, et al. JAMA. 2023 Apr 4,329(13).1078-1087. =



In the treat-to-target group, taking the high-intensity statin:

1 year: 53%
2 year: 55%
3 year: 56%

Use of statins, %

804

601

401

204

|:| None |:| Low intensity |:| Moderate intensity . High intensity

Treat-to-target group

High-intensity statin group

|:| None |:| Low intensity . Moderate intensity . High intensity

| -

| I

i}

0-6 wk

6 wk-3 mo 3 mo-6 mo 6 mo-1y

Study period

Hong SJ, et al. JAMA. 2023 Apr 4,329(13).1078-1087.
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Ezetimibe use at 3 years:
Treat-to-target group: 20%
High-intensity statin group: 11%

Ezetimibe use
20+
|:| Treat-to-target group . High-intensity statin group
154
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0-6 wk 6 wk-3 mo 3 mo-6 mo Bmo-1y ly-2y 2y-3y
Study period
15

Hong SJ, et al. JAMA. 2023 Apr 4,329(13).:1078-1087.



After 6 weeks, the LDL-C levels did not differ between the groups.

|:| Treat-to-target group . High-intensity statin group

2501 = Only approximately 60% in
. the treat-to-target strategy
2007 . . group achieved an LDL-C
» ¢t . <70 mg/dL.
2 150- — . e :
?.J'- ] - - - - - -
g T T3 g H i o :
< 100- T T T - T T >
2 |
50 - l . . . . J_ -
D | . | | . | I - | | —
0 1.5 3 6 12 24 36
Months since radomization
MNo. at risk
Treat-to-target group
2200 1598 441 1074 1862 1654 1560
High intensity statin group
2200 1601 397 1092 1854 1679 1554
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Cumulative incidence of death, M|,

stroke, or coronary revascularization, %

-
=

| Absolute difference at 36 mo, -0.6 percentage
points (1-sided 97.5% Cl, -= to 1.1)
q P for noninferiority <.001 /J
—
.-""r'
"
6 = i
i /f B
74 -.-"rr Treat-to-target group
/-" High-intensity statin group
.J""Jr

G_'f_—r-’ T T 1

0 12 24 36

Months since randomization

2200 2123 2054 1989
2200 2127 2056 1985

= The primary end point:

- The treat-to-target group:
177 patients (8.1%)

- The high-intensity statin group:
190 patients (8.7%)

- Absolute difference:
— 0.6%

Hong SJ, et al. JAMA 2023 Apr 4,329(13):1078-1087. 17



JAMA

QUESTION Is treatment to a goal low-density lipoprotein cholesterol (LDL-C) level between 50 and 70 mg/dL noninferior

to a strategy using high-intensity statin therapy among patients with coronary artery disease?

CONCLUSION This randomized clinical trial found that the treat-to-target LDL-C strategy was noninferior to the high-intenﬁity]

statin strategy for major clinical outcomes.

INTERVENTION

POPULATION .
3172 Men
1228 Women ﬁ

Adults with clinically
diagnosed coronary artery
disease (ie, stable ischemic
heart disease or acute
coronary syndrome)

‘ (" 4400 Patients randomized )

=

=) — <
2200

Treat to target
Titrated-intensity statin therapy,
with an LDL-C level between

50 and 70 mg/dL as the target

12200
High-intensity statin
Rosuvastatin, 20 mqg, or

atorvastatin, 40 mg, once dail
Mean age: 65.1 years - 3

LOCATIONS PRIMARY OUTCOME
12 3-Year composite of death, myocardial infarction, stroke,
Centers in or coronary revascularization with a noninferiority margin

South Korea of 3.0 percentage points

FINDINGS
Primary end point

Treat to target
8.1% (177 of 2200 patients)

High-intensity statin
8.7% (190 of 2200 patients)

Treat-to-target LDL-C strategy was
noninferior to high-intensity statin strategy:
Absolute difference,

-0.6 percentage points
(1-sided 97.5% Cl, —es t0 1.1)

] AMA

Hong 5J, Lee YJ, Lee SJ, et al; LODESTAR Investigators. Treat-to-target or high-intensity statin in patients with coronary artery disease

a randomized clinical trial. JAMA. Published March &, 2023. doi:10.1001/jama.2023.2487
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« LODESTAR-DM



Treat-to-target versus high-intensity statin treatment in
patients with or without diabetes mellitus: a pre-specified
analysis from the LODESTAR trial

4,400 patients with coronary artery disease included in the LODESTAR trial

Patients with diabetes mellitus Patients without diabetes mellitus

(N=1,468) (N=2,932)

Lee SJ, et al. eClinicalMedicine 2023,64:102227.
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In patients with CAD, a treat-to-target LDL-C strategy of 50-70 mg/dL as the goal was
comparable to high-intensity statin therapy in terms of 3-year clinical efficacy and safety
outcomes regardless of the presence of DM.

Cumulative Incidence (%)

15 1

10 -

Treato-  High-intensity o 950/ cy) Pint

target statin
Diabetes 10-5% 11-1% 0-94 (0-69-1-29)
0-942
No diabetes 6-9% 7-5% 0-93 (0-71-1-21)

------ Diabetes — High-intensity statin
Diabetes — Treat-to-target

------ No diabetes — High-intensity statin
No diabetes— Treat-to-target

Log-rank P=0:001

I I |
1 2 3

Years after randomisation

21
Lee SJ, et al. eClinicalMedicine 2023,64:102227.
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e RACING trial



Long-term efficacy and safety of moderate-intensity statin
with ezetimibe combination therapy versus high-intensity
statin monotherapy in patients with atherosclerotic
cardiovascular disease (RACING): a randomised, open-label,
non-inferiority trial

Objective: To compare 3-year clinical efficacy and safety of moderate-intensity statin with ezetimibe
combination therapy versus high-intensity statin monotherapy in patients who are at very high risk for
cardiovascular diseases.

Participants: 3780 patients with ASCVD at 26 clinical centers in South Korea.

Interventions: Moderate-intensity statin with ezetimibe combination therapy (rosuvastatin 10 mg with
ezetimibe 10 mq) or high-intensity statin monotherapy (rosuvastatin 20 mg).

Primary endpoint: The 3-year composite of cardiovascular death, major cardiovascular events, or
non-fatal stroke, in the intention-to-treat population with a non-inferiority margin of 2%.

Kim BK. et al. Lancet 2022:400:380-90. 23



100;[/ — High-intensity statin monotherapy u Th e p I'I m ary en d p O | nt
q —— Moderate-intensity statin with
154 ezetimibe combination therapy Combination therapy group:
172 patients (9:1%)
g Absolute diff 78% (90% C1-2:39 t0 08 L : :
g 10- ot diference-078% (0% (12391005 - High-intensity statin group:
. 186 patients (9-9%)
E - Absolute difference:
E O —0-78%; 90% CIl -2-39 to 0-83
O
0 0 i é 3' statin/ezetimibe group high-intensity statin group
Number at risk Time since randomisation (years) . .
Monotherapy 1886 1786 1711 1639 o o
Combination therapy 1894 1795 1724 1654 9.1 ° 9-9 ’
Healio®

Kim BK, et al. Lancet 2022:400:380-90. 24



Proportions of the patients with LDL-C <70 mg/dL

In the intention-to-treat population

Moderate-intensity statin

High-intensity statin Absolute differences in

with ezetimibe monotherapy proportions, % (95% Cl)
combination therapy
1year
Number of patients 1675 1673
Number of patients with LDL cholesterol concentrations <70 mg/dL 1217 (73%) 923 (55%) 17-5 (14-2 to 20-7)
LDL cholesterol concentration (mg/dL) 58 (47-71) 67 (55-80)
2years
Number of patients 1558 1539
Number of patients with LDL cholesterol concentrations <70 mg/dL 1168 (75%) 924 (60%) 14-9(11-6to 18-2)
LDL cholesterol concentration (mg/dL) 57 (45-70) b5 (53-79)
3years
Number of patients 1349 1315
MNumber of patients with LDL cholesterol concentrations <70 mg/dL 978 (72%) 759 (58%) 14-8 (11-1to 18-4)
LDL cholesterol concentration (mg/dL) 58 (47-71) 66 (54-80)

Data are number of patients (%) or median (IQR).

Kim BK, et al. Lancet 2022:400:380-90.
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Conclusions (RACING trial)

« Among patients with ASCVD, moderate-intensity statin with ezetimibe was
non-inferior to high-intensity statin for the 3-year composite outcomes with
a higher proportion of patients with LDL-C <70 mg/dL and lower
Intolerance-related drug discontinuation or dose reduction.

e Our results support recommending the addition of ezetimibe for patients
who are taking moderate-intensity statins at a maximal tolerance.
Ezetimibe combination therapy might be considered earlier in the use of
moderate-intensity statin therapy rather than doubling the statin dose for
patients at high risk of adverse effects or statin intolerance with high-
Intensity statin therapy.

Kim BK, et al. Lancet 2022:400:380-90.
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« RACING-DM



A pre-specified subgroup analysis of the randomized RACING trial

[ DM patients with ASCVD ] Composite cardiovascular outcomes

included in the RACING trial

Discontinuation or

Cumulative incidence (%) dose reduction (%)

12 = =
15 Hazard ratio (95%Cl)= 0.89 (0.64-1.22) , P00+
P=0.460 113% 107
. g4
\ 10 High-intensity statin 8.7%
monotherapy 10.0% 6 4 i
s Moderate-intensity 44 @
: ' statintezetimibe 7
= combination therapy
_l 0 T T 1 0
0 1 2 3
I l Years after randomization
Moderate-intensity High-intensit
. N - | 2
statin+tezetimibe 4 LDL cholesterol reduction

R statin monothera
combination therapy PY
LDL cholesterol levels <70 mg/dL (%)

_» 0 _ i o7 .

90 P<0.001 P<0.001 P<0.001
i l 80 1 ] 1
: : . 70
Composite of cardiovascular death, major 60
cardiovascular events, or nonfatal stroke at 3 years 50
. x x 40
Intolerance-related drug discontinuation 30
or dose reduction 20
10
Proportion of patients with LDL 0
cholesterol levels <70 mg/dL 1 year 2 years 3 years

Lee YJ etal EurHeartJ 2023;44:972-985.



Conclusions

* The findings of the LODESTAR trial suggest that either a treat-
to-target or a high-intensity statin approach Is reasonable for
patients with coronary artery disease.

29



Conclusions

Lowering LDL cholesterol in clinical practice: time for change?

e |s it time for a paradigm shift in the management of lipids toward
an approach with combination therapy as an initial treatment
option that is more similar to the treatment of hypertension?

e This therapeutic Inertia might be overcome through early
Initiation of combination lipid-lowering therapy (probably with a

treat-to-target strategy), leading to a greater proportion of
patients with ASCVD meeting the LDL-C goal.

Adopted from Abushamat LA, Ballantyne CM. Lancet 2022 Jul 30,400(10349):341-343.
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