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Ezetimibe: Selective Inhibitor of cholesterol transporter NPC1L1
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IMPROVE-IT TRIAL

40—

30—

Hazard ratio, 0.936 (95% CI, 0.89-0.99)

P=0.016
Simvastatin monotherapy

Simvastatin—ezetimibe

First non statin LLD to show CV benefit

Cannon CJ N Engl J Med 2015;372:2387-97.
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ESC/EAS 2019 guidelines: Treatment goals for LDL-C across cardiovascular risk categories

Treatment goal

for LDL-C

3.0 mmol/L
(116 mgldL)

2.6 mmol/L
(100 mg/dL)

1.8 mmol/L
{70 mg/dL)

| .4 mmol/L
{55 mg/dL)

+SCORE <1%

* SCORE =% and <5%

* ‘foung padents (T1DM <35 years;
T2DM <50 years) with DM duration
<10 years without other rigk factors

/ * SCORE =5% and <10%

. = FH withowt other major risk factors

« Markedly elevated single risk factors, In
particudar TC »8 mmolL (310 my/dL) or
LDL-C =49 mmolL {190 mgdL) or
BP = 180V1 10 mmHg

s « Moderate CKD (2GFR 30-59 mLimin)

* DM wilo target organ damage, with DM
duraton = 10 years or other additional nsk factor

* ASCVD (clinicalimaging)

+SCORE =10%

e, » FH with ASCVD or with another

major risk factor
/ » Severe (KD (eGFR <30 mL/min)

» DM & target organ damage: =3
major risk factors; or eary onset of
TIDM of long duration (=20 years)

Low

Moderate

High  Very high

Mach F et al. European Heart Journal (2019) 00, 178




ESC/EAS 2019 guidelines: Treatment goals for LDL-C across cardiovascular risk categories

Treatment goal
for LDL-C

3.0 mmol/L
(116 mgldL)

2.6 mmol/L
(100 mg/dL)

1.8 mmol/L
{70 mg/dL)

& =50%
reduction
from
baseline

| .4 mmol/L
{55 mg/dL)
1 mmol/L
(40 mg/dl)

+SCORE <1%

* SCORE =% and <5%

* ‘foung padents (T1DM <35 years;
T2DM <50 years) with DM duration
<10 years without other rigk factors

/ * SCORE =5% and <10%

. = FH withowt other major risk factors

« Markedly elevated single risk factors, In
particudar TC »8 mmolL (310 my/dL) or
LDL-C =49 mmolL {190 mgdL) or
BP = 180V1 10 mmHg

s « Moderate CKD (2GFR 30-59 mLimin)

* DM wilo target organ damage, with DM
duraton = 10 years or other additional nsk factor

* ASCVD (clinicalimaging)

+SCORE =10%

e, » FH with ASCVD or with another

major risk factor
/ » Severe (KD (eGFR <30 mL/min)

» DM & target organ damage: =3
major risk factors; or eary onset of
TIDM of long duration (=20 years)

'h\\
-,

Recurrent CVD

A

Low

Moderate

High Very high CV Risk

Mach F et al. European Heart Journal (2019) 00, 178




Very low LDL-C targets (< 55 mg)

The lower | ¥ Scientific
the better [ ¢ adressed to CV risk reduction il evidence

Lipid lowering therapy

At least 50% LDL reduction



2019 ESC/EAS dyslipidemia guidelines: Therapy strategy

In sefected low- and modencterisk potionts

Risk modifiers
Imaging (subclinical atherosclerosis)
Risk Reclassfication?

£%
O N .
Lifestyle advice /
Lifastyle Intervention
High potency statin at highest 2 months
I
dose to reach the goal
- A 2 months
-—0—-—'—- N 2 months
= Secondary prevention {verr—lzhﬂlmk]
* Primary prevantion: patiants
FH and snother major risk actor
(wery-high risk)
+ Primary prewention: pathents at
R

(see Table )

Mach F, et al. European Heart Journal. 2019;00:1-78
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Mach F, et al. European Heart Journal. 2019;00:1-78
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HIGH LDL

v" Increase necrotic core size

¥ LDL Retention in the artery wall v Inbalance between cap formation and degradation
v' Oxidative modification

v Risk of cap rupturte

v' Endothelial cells activation v Intraplague hemorrhage and thrombosis
v' Inflammation v 2

v' HDL function alteration

Masana L EAS 2019 Maastrich



HIGH LDL

v" Increase necrotic core size

v LDL Retention in the artery wall v Inbalance between cap formation and degradation
v’ Oxidative modification v Risk of cap rupturte
v Endothelial cells activation v Intraplague hemorrhage and thrombosis

v' Inflammation
v' HDL function alteration

\ ’ _— ==
v’ Better LDL/HDL balance

¥ Deteer DGARY batnee v" Increased HDL function

v Increased HDL fucntion _._,\ — , PY s
. , = v Img 3 endotelial functi [ . % Reduction of extracellular lipid e
. v Optimization of healing mechanisms Less inflammatory cells

v" Smaller necrotic core size
v’ Plaque stabilization

LOW LDL

Masana L EAS 2019 Maastrich



Relative Risk Reduction is driven by LDL-C Lowering regardless of therapy used

Relative rick reduction per 1-mmal/L (38.7-mg/dL) reduction in LOL-C:
23% (relative risk, 0.77 [95% C, 0.75-0.79]; P<.001)
g 0407 PCSKD inhibitors Gl
' (2 trials) =
= B
% 0.50- ® |50 0=
= =
b=k lkeal bypass =
E 0.60+ (Ltrial) | _.-=="] -0 §
= Statins _ =
& 0.70- @Swials) | et L30 g
H Fibeat Nacin (1uiol) | =
i 0804 I BS Hcin L L ____.;-r"_ L 70
L] (Quriaks)] (Itrials) _ .=z==s Bile acid sequestrants
0.90- === (2 triaks) 10
T I S n
(1trial) % CE1p inhibitors (3 trials)
llﬂ' T T T T T T T T T ']n
0 0.2 0.4 06 0.8 1.0 12 1.4 16 1.8 2.0

Walghtod Between-Group Difference in Achlieved LDL-C Lavel, mmiol/L

JAMA. 2016;316(12):1289-1297



High-intensity

statin therapy

atherosclerosis regardless of therapy used

LDL is causal for The relative risk reduction
u <= s driven by LDL lowering

High intensity
lipid-lowering
therapy

Masana L, Pedro-Botet J, Civeira F. Atherosclerosis 2015; 240: 161-



High-intensity LDL lowering therapy:Something else than high-intensity statin therapy !!!

Low-intensity cholesterol-lowering Mild-intensity cholesterol-lowering

therapy (LICLT) | LDLc < 30% therapy (MICLT) | LDLc 30—49%
Simvastatin 10 mg Atorvastatin 10—-20 mg
Pravastatin 10—20 mg Rosuvastatin 5—10 mg
Lovastatin 10—20 mg Simvastatin 20—40 mg
Fluvastatin 40 mg Pravastatin 40 mg

Pitavastatin 1 mg Lovastatin 40 mg

Ezetimibe 10 mg Fluvastatin XL 80 mg

Pitavastatin 2—4 mg

Simvastatin 10 mg + Ezetimibe 10 mg
Pravastatin 20 mg + Ezetimibe 10 mg
Lovastatin 20 mg + Ezetimibe 10 mg
Fluvastatin 40 mg + Ezetimibe 10 mg
Pitavastatin 1 mg + Ezetimibe 10 mg

Masana L, Pedro-Botet J, Civeira F. Atherosclerosis 2015; 240: 161-2



High-intensity LDL lowering therapy:Something else than high-intensity statin therapy !!!

Low-intensity cholesterol-lowering Mild-intensity cholesterol-lowering

therapy (LICLT) | LDLc < 30% therapy (MICLT) | LDLc 30—49%

Simvastatin 10 mg Atorvastatin 10—-20 mg

Pravastatin 10—20 mg Rosuvastatin 5—10 mg

Lovastatin 10—20 mg Simvastatin 20—40 mg

Fluvastatin 40 mg Pravastatin 40 mg k

Pitavastatin 1 mg Lovastatin

Ezetimibe 10 mg Fluvastatj High-intensity cholesterol-lowering Very-high-intensity cholesterol-lowering
Pitavastati therapy (HICLT) | LDLc 50—60% therapy (VHICLT) | LDLc > 60%
Simvastall Acoryastatin 4080 mg Atorvastatin 40—80 mg + Ezetimibe 10 mg
Pravastalil gosyvastatin 20—40 mg Rosuvastatin 20—40 mg + Ezetimibe 10 mg

LO"’&S[‘"‘“[‘ Simvastatin 20—40 mg + Ezetimibe 10 mg
Fluvastatil ppayastatin 40 mg + Ezetimibe 10 mg
Pitavastatl | ,yscatin 40 mg + Ezetimibe 10 mg

= Fluvastatin 80 mg + Ezetimibe 10 mg
Pitavastatin 2—4 mg + Ezetimibe 10 mg
Atorvastatin 10—20 mg + Ezetimibe 10 mg

Rosuvastatin 5—10 mg + Ezetimibe 10 mg

Masana L, Pedro-Botet J, Civeira F. Atherosclerosis 2015; 240: 161-2



Triglyceride lowering

Fibrates

Omega-3
Fatty Acids

Masana L EAS 2019

Statins

Resins

Cholesterol lowering

Ezetimibe

PCSK9 inhibitors



Statins

| Triglyceride lowering | | Cholesterol lowering
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2019 ESC/EAS dyslipidemia guidelines: Therapy strategy

Intensity of lipid lowering treatment

Treatment Awerage LDL-C reduction
Moderate ntersmy statin = 3%

| {lgh ety stabn = B

High mtererty statin phes = 65%

ezetimibe

PCSED inhabfor =

PCSED inhibitor plus high intensity statn = 755

PCSKS inhibaoe [+ 1. hgh mbensty statey = B5%

phe eretimabe

e (I
[
'

[ Absolute reduction LDL-C j

s
[

I

Absolute risk reducthon

Mach F, et al. European Heart Journal. 2019;00:1-78



LIPID LOWERING COMBINATION THERAPY = SINERGY

STATINS

PCSK9 INH

EZETIMIBE

Masana L . EAS 2019 Maastrich



The diabetogenic effects of statins appear to be dose-related.

Incidant Diabates
PROVE IT_TIM 22, 2004

Ato Z, 2004
THT, 2005
IDEAL, 2005
SEARCH, 2010

Fooled odds ratio

Cases/Total, No. (%)

I

Intenzive
Dose

101/1707 (5.9)
B5/1768 (3.7)
418/3798 (3.7)
240/3737 (6.4)

625/5388 (11.6)

144597185408 {(B.8)

Heterogeneity; F=0%; P=.60

Incident CWD

PROVE IT_TIM 22, 2004 3151707 (18.4)

Ato £, 2004
THNT, 2005
IDEAL, 2005
SEARCH, 2010

Pooled odds ratio

212/1768 (12.0)
GATI37098 (17.0)
FFG/3T3T (20.8)
1184/5388 (21.9)

3134/16408 (19.1)

Heterogeneity; F=7T4%; P=.004

1
Moderate
Dose

99/1688 (5.9)
471736 92.7)
3I5BFATOT (D.4)
208/3724 (5.8)

S87/5399 (10.9)

130016344 (B.O)

355/1688 (21.0)
2341736 (13.5)
B30/3TOT (21.9)
917/3724 (24.6)
1214/5389 (22.5)

121475399 (22.5)

OR (95% CI)

1.01 (0.76-1.34)
1.37 (D.94-2 01)
1.19 (1.02-1 38)
1.15 (0.95-1 .40)
1.07 (0.95-1.21)

1.12 {(1.04-1 .22)

0.85 (D.72-1.01)
0.87 (0.72-1.07)
0.73 (0.65-0.82)
0.80 (D.72-0.89)
0.97 (0.88-1.06)

0.84 (0.75-0.94)

L

0.5 1.0
Odds Ratio (95% Cl)

2.0

0.5 1.0
Odds Ratio (95% CI)

2.0

NL.A. Sattar et al. / Atherosclerosis Supplements 15 (2014) 1e15




Three opportunities to prescribe combination therapy

= LDL REDUCTION +
LI statin plus ezetimibe L-MI statin plus ezetimibe HI statin + ezetimibe
Statin intolerant patients Optimized therapy without To obtain the maximum
maximum statin dose. LDL reduction

Higher adherence/efficacy Very high risk patients



TABLE ORIENTED TO OBTAIN THE LDL THERAPEUTIC OBJECTIVES
Masana and Plana Table (4th edition)

D ale N N w | h n h N N O o Wi
DL <70 NESESEEBERER
10.10) 82
9,84 81
9,58 81 N
9,06 80 Y
7
78
717 7
7.64) 76
7.51) 76
7,38 75
7 75
275(7,12) 74
74
B6) 73
73) 73
60, 72
72
34) 71
71
70
96] 69
83) 69
70, 68
21 67
211 67
3 66
18] 65
195(5,0 64
190(4,92 63
1 62 | |
180(4,66] 61 | |
175(4,53] 60 L
1 57
160(4.14) 56
155(4,01 55
1. 52
1 50
135(3,50 48
130(3,3' 47
1 44
120(3,11 41
115(2,98) 38
11 36
105(2,72 33

Masana L, Plana N. Clin Invest Arteriosclerosis; 2019 (In press)



To take home:

LDL is an etiological factor for atherosclerosis.
LDL lowering therapy drives risk reduction

Over and over again ! The number of patients
achieving the LDL targets is unacceptably low

Therapy should be personalized Our patients must be on HIGH
according our patients needs INTENSITY LDL LOWERING THERAPY

Combination therapy (statin + ezetimibe)
provides higher adherence and efficacy



