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Patient with ischemic stroke

Arterial hypertension 58%

Diabetes 21%

e Coronary artery disease 19%

59% of stroke survivors in the UK
are also living with 3 or more of any
comorbidity.

Heart failure 7% Source

IQVIA Medical Research Data (IMRD) 2018
Dataset includes all patients with a diagnosis of stroke on or before the 1st January 2018

Atrial fibrillation 18%



Ischemic Stroke Classification based on etiology

(TOAST criteria)
. Cardioembolic Lacunar Cryptogenic
Atherosclerotic 18-33% 17-25% 12-37%

15-25%

Other causes (e.g. dissection)
5-10%

Apxeio: “The Athens Stroke Data Bank”



Patient with ischemic stroke

Large-Artery Cardioembolic Lacunar Undetermined Other  Other Determined
ESUS (n=275)  Atherosclerotic (1=497)  (n=869) (1=622)  ThanESUS*(1=366)  (n=102)
Comorbidities—risk factors

Hypertension 178 (64.7%) 382 (76.9%) 631(72.6%) 518 (83.3%) 259 (70.8%) 50 (49.0%)
Diabetes mellitus 65 (23.6%) 163 (32.8%) 102 (22.1%) 181 (29.1%) 115 (31.4%) 17 (16.7%)
Smoking 83 (30.2%) 251 (50.5%) 157 (18.1%)  235(37.8%) 111 (30.3%) 39 (38.2%)
Previous TIA 27 (9.8%) 102 (20.5%) 53 (6.1%) 59 (9.5%) 39 (10.7%) 17 (16.7%)
Heart failure 22 (8.0%) 23 (4.6%) 139 (16.0%) 15 (2.4%) 31 (8.5%) 10 (9.8%)
Dyslipidemia 140 (50.9%) 273 (55.3%) 266 (30.7%) 306 (49.4%) 159 (43.6%) 40 (39.2%)
Coronary artery disease 65 (23.7%) 132 (26.8%) 169 (19.5%) 84 (13.6%) 86 (23.7%) 16 (15.7%)
Atrial fibrillation 0(0.0%) 21 (4.2%) 774 (89.1%) 36 (5.8%) 4 (11.2%) 0 (0.0%)

Ntaios et al; Stroke. 2015




Stroke patients are at very high risk of MACE and death

A Recurrent stroke

B Majorvascular event

100  s-year cumulative event rate, % (95% CI) 1 5-year cumulative event rate, % (95% Cl)
IS 41% (41-42) IS 45% (45-46)
ICH 44% (42-46) ICH 48% (46-50)
SAH 22% (18-27) SAH 25% (21-29)
go Unspecified 40% (35-44) | Unspedfied £4% (32-48)
Allstroke  41% (41-42) All stroke  45% (45-46)
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Number at risk
IS 21232 s88y 522 31189 5813 515
ICH 3262 806 86 3258 799 85
SAH 483 158 27 483 158 27
C Vascular mortality D All-cause mortality
100 5-year cumulative event rate, % (95% Cl) - 5-year cumulative event rate, % (95% Cl)
15 11% (11-12) IS 16% (15-16)
ICH 23% (21-24) ICH 28% (26-29)
SAH 12% (9-15) SAH 16% (12-20)
go Unspecified 11% (9-14) _| Unspecified 15% (12-15)
Allstroke  13% (12-13) All stroke 17% (17-18)
=3
#® 60— -
iy
o
*®
o
o
T a0 -
2
204 =
o T T T T T T T 1 T T T T T T T T T
o 1 3 4 5 6 7 8 9 o 1 2 E} 4 5 B 7 8 9
Number at risk Time since first stroke (years) Time since first stroke (years)
I5 35120 10688 1119 35120 10688 1119
ICH 3930 1387 159 3930 1387 159
SAH 555 220 37 565 220 7
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* 41% risk of stroke recurrence
* 45% risk of MACE
* 11% risk of vascular death

16% risk of all-cause death
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Very-high- People with any of the following:
risk Documented ASCVD, either clinical or unequivocal

on imaging. Documented ASCVD includes previous
ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, and other arterial
revascularization procedures), stroke and TIA, and

peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings
that are known to be predictive of clinical events,
such as significant plaque on coronary angiography
or CT scan (multivessel coronary disease with two
major epicardial arteries having >50% stenosis), or
on carotid ultrasound.

DM with target organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(>20 years).

Severe CKD (eGFR <30 mL/min/1.73 m").

A calculated SCORE >10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.

ESC/EAS GUIDELINES

ESC European Heart Journal (2020) 41, 111188
Lurcpean Sociely doi10 1093/eurheartj/ehz455 ;/(
of Cardioiogy

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce

cardiovascular risk

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)

Authors/Task Force Members: Francois Mach* (Chairperson) (Switzerland),
Colin Baigent* (Chairperson) (United Kingdom), Alberico L. Catapano ™
(Chairpe.rson) (Italy), Konstantinos C. Koskinas (Switzerland), Manuela Casula'
(Lu:y?. Lina B.adirr.non (Spain), M. John Chapman’ (France), Guy G. De Backer

f ilne rgq ug)a.:a:‘u();'lr:‘g:ga:; (Ne:lhelvl-'l:nds), Brian A. Ference (United Kingdom)

; ( » Alison Halliday (United Kin dom), Ulf Land '
(Germany), Borislava Mihaylo i - i —
Gabriele Riccard;' (Italy).al;in:i:r(igsn ]it ;‘:c::“gd‘ém)' NIR Mdsrken (NorwaY)’

er (Greece), Marc S. Sabatine (United

States of America), Marja-Rii 1
Oy Wik (Swedenl) litta Taskinen' (Finland), Lale Tokgozoglu' (T urkey),

Mach et al; European Heart Journal (2020)
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Patient with ischemic stroke

v’ Note Ba EEKWVNGOUNE TNV UTTOAUTLOALLULKE) oYWV

v Mowa UTTOAUTILS QLUK alyWYR TTPETEL VOL XOPNYOW GTOV
olo0evn HE LOXOLULKO EYKEDAALKO ETLELCOOLO?

v Motoc¢ eivat o 6to)X0C Hou ?

v Na ¢poBapot Tig xoonA£EC TLpég LDL?



Patient with ischemic stroke
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When to start?



When to start?
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When to start?

Moderate to severe bleeding
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= Immediate intensive statin =
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2 2
g 4 S  Age: 65 [57-71] years
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Delayed intensive statin
0 T T T 1 0_ T T 1 H
p % p . p B e 5 e Mild stroke or TIA
Time since randomization, d Time since randomization, d
No. at risk No. at risk e
°
Immediate intensive statin 3050 2868 2827 2760 Immediate intensive statin 3050 3018 3004 2970 3050 ass'gn ed to ea Ch
Delayed intensive statin 3050 2846 2798 2739 Delayed intensive statin 3050 3017 3003 2962

treatment group

Poor functional outcome (mRS)

e <72h Vs >72h (D4)

Score on mRS

0 1 2 3 4 5 6 0.3
R L 10 ] 10 * Primary: Stroke at 90d
Statin type
Immediate intensive statin 56.3 339 5.8
OR, 0.83;95% Cl, 0.71-0.98; P=.03 -’:; 03
P V02 290 L R H 2.1 09 1.2
Delayed intensive statin 56.7 31.9 6.9
0 5I0 7"0 96 I

Percentage of patients, % INSPIRES trlal / GaO et al; .IAMA NEUI’O/ 2024



When to start?

August 2006

Achieving Target Cholesterol Goals After

Stroke
Is In-Hospital Statin Initiation the Key?

Merses Sanossian, MD; Jeffrey L. Saver, MD; David 5. Liebeskind, MD; et al

# Author Affiliations | Article Information

Arch Neurol. 2006;63(8):1081-1083. doi:10.1001/archneur.63.8.1081

In-Hospital Initiation of Secondary Stroke
Prevention Therapies Yields High Rates of
Adherence at Follow-up

Bruce Ovbiagele, Jeffrey L. Saver, Andre Fredieu, Shuichi Suzuki,
Scott Selco, Venkatakrishna Rajajee, Norma McNair, Tannaz Razinia and
Chelsea S. Kidwell

Originally published 28 Oct 2004 |
https://doi.org/10.1161/01.STR.0000147967.49567.d6 | Stroke. 2004;35:2879-2883

- 93% statin adherence at 3m

- 99% statin adherence at 3m



Adherence to treatment

A
LI i
o \\ * 8001 acute ischemic stroke patients
’ 2 * 4.6912.72 years
S e 2284 primary outcomes
s 06 -
7]
2 R o * Adherence to statin treatment
é o * Statin intensity
>
(o
Multivariate*
0.2 -
—— no statin Adnerence Adjusted HR (95% P
r:\(:g:rggggtinacgherence CI) Value
Qg «q === oot adierence Adherence to statin
1 2 3 4 5 6 7 8 9 10 11 No statin Reference
Number at risk Year from index stroke Poor 1.07 (0 05—1 20) 0.241
nostatin 4377 3643 3026 2506 2056 1601 1206 844 521 295 86 )
poor adherence 1206 954 765 592 471 328 214 132 62 35 10 Intermediate adherence 0.93 (0.79-1.09) 0.383
intermediate adherence 706 566 450 346 263 195 122 72 37 17 GOOd adherence 074 (0 64_0 84) '(0 001
good adherence 1712 1316 956 724 511 362 225 114 46 23 4 : : : :

Kim et al. Stroke 2017



Adherence to treatment

Ischemic stroke-free survival

No AFib .
1.00 = AFib (Control for TTR)
S 1.00
2
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Days
Multivariable Survival Models:
Ischemic Stroke Over 3 Years
No AFib - f - i P=0.023
AFib 4 } . 2 { P=0.001
AFib _
(Control for TTR) | : 4 ! P=0.012
0.00 0.25 0.50 0.75 1.00

Hazard Ratio, log(PDC)

PDC 85+

PDC <85

Higher adherence to statin therapy
has been shown to be an
independent predictor of stroke-
free survival

Flint et al; Stroke 2017



When to start?
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Patient with ischemic stroke

v’ Note Ba EEKWVNGOUNE TNV UTTOAUTLOALLULKE) oYWV
v Mowa UOAUTILS QLUK alyWYR TPETEL VOL XOPNYOGW GTOV

olo0evn HE LOXOLULKO EYKEDAALKO ETLELCOOLO?



Secondary prevention trials of hypolipidemic therapy
including patients with stroke as per protocol

HPS, 2004
SPARCL, 2006
J-STARS, 2015
FOURIER, 2017

TST, 2019

Patients no.
20,536
4731
1578
27,564

2860

Stroke
patients
no.

3280
4731
1578
5337

2860

Treatment
Simvastatin
Atorvastatin
Pravastatin
Evolocumab

Statin +
Ezetimibe

65

63

66

63

67

Follow-up,
years
(mean)

5.0

4.9

4.9

2.2

35

Baseline
LDL-C, On treatment
mg/dL LDL-C, mg/dL

(mean) (mean)
132 93
133 73
130 |04

86 30
1135 65

Ischemic
stroke events
(treatment/no
treatment)

100/122
218/274

62/66
171/226

120/139

Sagris D et al. Int J Stroke 2020



Secondary prevention trials of hypolipidemic therapy
including patients with stroke as per protocol

Risk reductions (SE):

Proportional 20% (6)

Absolute/1000 58 (18)
p value 0-001

25% (3)
60 (7)
<0-0001
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Hoart Protection Study Coaborative Groyp®

ARTICLES

(Effects of cholesterol-owering with simvastatin on stroke and
other major vascular events in 20 536 people with
cerebrovascular disease or other high-risk conditions
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Secondary prevention trials of hypolipidemic therapy
including patients with stroke as per protocol

Table 2. Estimates of the Hazard Ratio for the Primary and Secondary Efficacy Outcome Measures.

Atorvastatin Placebo Unadjusted
Outcome* (N=2365) (N=2366) P Valuey Prespecified Adjusted Model::
HR (95% CI) P Value
no. (%)

Primary outcome

Nonfatal or fatal stroke§ 265 (11.2) 311 (13.1) 0.05 0.84 (0.71-0.99) 0.03
Nonfatal stroke 247 (10.4) 280 (11.8) 0.14 0.87 (0.73-1.03) 0.11
Fatal stroke 24 (1.0) 41 (1.7) 0.04 0.57 (0.35-0.95) 0.03

Secondary outcomes

Stroke or TIA 375 (15.9) 476 (20.1) <0.001 0.77 (0.67-0.88)  <0.001
TIA 153 (6.5) 208 (8.8) 0.004 0.74 (0.60-0.91) 0.004

Major coronary event] 81 (3.4) 120 (5.1) 0.006 0.65 (0.49-0.87) 0.003
Death from cardiac causes 40 (1.7) 39 (1.6) 0.90 1.00 (0.64-1.56) 1.00
Nonfatal myocardial infarction 43 (1.8) 82 (3.5) 0.001 0.51 (0.35-0.74) <0.001
Resuscitation after cardiac arrest 1 (<0.1) 1(<0.1) — —_ —_

Major cardiovascular event 334 (14.1) 407 (17.2) 0.005 0.80 (0.69-0.92) 0.002

SPARCL: high-dose
atorvastatin reduced stroke
risk and CV events

Hemorrhagic stroke
1.66 (95% Cl 1.08 to 2.55)

No effect of LDL-C on ICH

Amarenco N Engl J Med 2006; 355:549-559



Secondary prevention trials of hypolipidemic therapy
including patients with stroke as per protocol

A. Stroke and TIA B. Atherothrombotic infarction
0.20
8 ;| [T 021 vs. 0-65%/year Lacunar stroke: 63%
$0.15 | p=0-0047 Atherosclerotic stroke: 25%
z —— Control adjusted HR 0 33
= q . .
= o) 95%C1 015 to 0-74
-% | 2:56 vs. 2:65%/year
= 0.05 - p=0-82 _ _ . .
. e ostodl TG J-Stars: pravastatl.n reduced
- 95%CI 0-73 0 129 " | atherothrombotic strokes
’ v w . Jyro= | R TR R R ——TTTT
0 1 2 3 4 5 6 g9 1 2 3 a4 5 & but not total strokes
Number of patients at risk ( . 3
: primary end-point)

“..patients aged 45 to 80 years with LDL in statin arm: 104mg/d|

a history of non-cardioembolic
ischemic stroke ...”

N. Hosomi et al. / EBioMedicine 2 (2015)



Lipid-lowering therapy

Patients with ischemic stroke or TIA should
receive lipid-modifying treatment with

high-intensity statin (1A).

"\
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Recommendations for lipid modification - o g
in patients with ischemic stroke or i e
transient ischemic attack: A clinical guide v -
by the Hellenic Stroke Organization and
the Hellenic Atherosclerosis Society

Dimitrios Sagris'4' 5.
Georgios Georgi
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Patient with ischemic stroke

v’ Note Ba EEKWVNGOUNE TNV UTTOAUTLOALLULKE) oYWV
v Mowa UTTOAUTILS QLUK alyWYR TTPETEL VOL XOPNYOW GTOV
olo0evn HE LOXOLULKO EYKEDAALKO ETLELCOOLO?

v Motoc¢ eivat o 6to)X0C Hou ?



Secondary prevention trials of hypolipidemic therapy
including patients with stroke as per protocol

TST study: LDLS70mg/dlI after
stroke reduced CV events
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“...atherosclerotic disease that included

1 - stenosis of an extracranial or intracranial
Lower-target group cerebral artery, ipsilateral or

contralateral to the region of imputed

1 1 H 1
HR 0.78 (0.61-0.98) K brain ischemia... /
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Amarenco et al ; n engl j med, 2019



LDL cholesterol treatment goals
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LDL cholesterol treatment goals

A Primary outcome

»® wee NO statin
—— Statin

14
g ,_/f
> 12 i
g 10 * Prospective stroke registry
a « 2850 patients (age, 69.5+13.4 years)
g # r * 3 months primary: Stroke, MI, death
¢ 6 « All patients had LDL<70mg/dl on
3 admission
5 t * LDL on admission:

) Statin: 54.8 Vs. No statin: 57.2 (p:<0.001)

0

0 10 20 30 60 920
Weighted number at risk Time to follow-up (days)
No statin 2897 2628 2534 2477 2434 2379
Statin 2850 2759 2712 2686 2600 2503

Kim et al; J Am Heart Assoc. 2023
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LDL cholesterol treatment goals

= |schemic (Simva)
«|schemic (EZ/Simva)

- = «Hemorrhagic (Simva)
-« «Hemorrhagic (EZ/Simva)

HR 0.79 (0.67, 0.94)
p=0.008

HR 1.38 (0.93, 2.04)
p=0.11

4.1%

3.4%

median LDL-C = 53.7 mg/dl
0.8%

1 2 3 4 o 6 7
Time from randomization (years)

Bohula et al; Circulation 2017
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Residual cardiovascular risk and inflammation

PROVE-IT IMPROVE-IT
0.10 0.40
x - x
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€ 0.075 S 0.30
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(&) (&)
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0.00 0.00
1.0 1.5 2.0 2.5 0 1 2 3 4 5 6
Years Years
- LDL >70 mg/dL LDL <70 mg/dL LDL > 70 mg/dL - LDL <70 mg/dL
hsCRP > 2mg/L hsCRP > 2mg/L hsCRP < 2mg/L hsCRP < 2mg/L
Neither goal LDL goal hsCRP goal Dual goals
achieved achieved achieved achieved

Paul M. Ridker Eur. Heart Journal 2016



Secondary stroke prevention: the lower, the better

38mg/dl LDL reduction = 21% J, Stroke reduction

0.00

0.01 -
-0.02
-0.03
-0.04
-0.05
-0.06

1 |

Risk difference

-0.07 |

IMPROVE-IT
<0.08
-0.09 -

HPS,
Heart Protection Study

SPARCL

J-STARS

-0.10 y
45.70 52.06

58.42

L

6478 7114 7750 8386  90.22  96.58
Achieved LDL-cholesterol (mg/dL) on Treatment

Milionis H, Ntaios G, et al. Intemnational Journal of Stroke 2020; 15:377-84
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Proprotein convertase subtilisin/kexin type 9
(PCSK9

. Clathrin-coated
. vesicle

Lysosome

Endoplasmic
reticulum

Nucleus
Hepatocyte , TSREBP

Future Cardiol. © Future Science Group (2014)



FOURIER

(evolocumab)
A Primary Eiif’(l)cz)acy End Point ° 27’564 patlentS Wlth
il 16 14.6
90 5q | I;I:(z)acl)'glratio, 0.85 (95% Cl, 0.79-0.92) 1 .
_ a0 - Lo 4 atherosclerotic CV
% 70 10— Placebo ‘ .
o _ ; volocumab .
£ oo - 60 25 * LDL 270 mg/dl under statin
§ 50 . 2
E= 40— . .
S N * Primary end-point: CV death,
U 504 0 6 12 18 24 30 36
Stroke 207 (1.5) 262 (1.9) 0.79 (0.66-0.95) o001 Jtalization for
Ischemic 171 (1.2) 226 (1.6) 0.75 (0.62-0.92) or coronary
No.atR | Hemorrhagic 29 (0.21) 25 (0.18) 1.16 (0.68-1.98)
Placebo
Evolocutt  Unknown 13 (0.09) 14 (0.10) 0.93 (0.44-1.97) \

o
>



FOURIER
(evolocumab)

Patients With Prior Stroke

16%
14%%
2 50
= 12%
P
= 10%
= HR 0.85 (0.72-1.00) Evolocumab
2 8%
=
=
N 6%
£ ° LDL-C = 30 mg/dl
=
= 4%
o
2%
Days after randomization
0%
0 180 360 540 720 900 1080
Placebo 2651 2547 2457 2224 1457 651 148
Evo 2686 2595 2526 2293 1498 664 138

Giugliano et al; Stroke 2020
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ODYSSEY OUTCOMES

(alirocumab)
100 16
90 Hazard ratio, 0.85 (95% Cl, 0.78-0.93)
P<0.001
. 80- 124
(o]
s 70— Placebo
o]
5 60— 8- Alirocumab
=
2 50-
2 40+ 7
=
= 30
g 0 1 I | |
O 20- 0 1 2 3 4
_—d‘ﬂ—
10
O | | | |
0 1 2 3 4
Years since Randomization
No. at Risk
Placebo 9462 8805 8201 3471 62
Alirocumab 9462 8846 8345 3574 65

* 18,924 patients with ACS <12

months
e LDL >70 mg/dl under statin

* Primary end-point: CV death,
M, stroke, hospitalization for
unstable angina, or coronary

revascularization



ODYSSEY OUTCOMES
(alirocumab)

2.5

Stroke (%)

Number at risk
Placebo
Alirocumab

Any stroke: HR 0.72 (95% CI 0.57-0.91), P=0.005
Ischemic: HR 0.73 (95% CI 0.57-0.93), P=0.01
Hemorrhagic: HR 0.83 (95% Cl 0.42-1.65), P=0.59

Placebo: any stroke

Placebo: ischemic
2.0

Alirocumab: ischemic

1.5

1.0

0.5

e anif— Placebo: hemorrhagic
Alirocumab: hemorrhagic

I I

0 1 2 3 4
Years since randomization h .
emorrhagic stroke
9462 9162 8789 3838 724 g
9462 9179 8856 3901 729

e 263 ischemic strokes and 33
Alirocumab: any stroke hemOrrhagIC StrOkES
e Alirocumab significantly

reduced the risk of ischemic

stroke

 Did not increase the risk of

Jukema et al; Circulation. 2019



Patients (%)

12.5 -

10.0

7.5 -

5.0-

2.5-

. 51.1%

50

ODYSSEY OUTCOMES
(alirocumab)

* 263 ischemic strokes and 33
hemorrhagic strokes

* Alirocumab significantly
reduced the risk of ischemic
stroke

* Did not increase the risk of

L . hemorrhagic stroke

100 150 200 250
Month 4 LDL-C, mg/dL

Jukema et al; Circulation. 2019



PCSK9 Inhibitors

Study and Year Any Stroke Weights (PM) HR [95% CI]
FOURIER, 2017 : - | 62.26% 0.79 [0.66, 0.95] e Median LDL-C bEfO re
, randomization: 93mg/dlI
ODYSSEY OUTCOMES, 2018 = - | 37.74% 0.72[0.57, 0.91]
* Median time of
randomization: 3 years
Bayesian RE Model with HN(0,0.1) on (t) ——— 0.76 [0.63, 0.92]
RE Model with Paule—Mandel estimator —~—e 100.00% 0.76 [0.66, 0.88]

(Q=0.38,df = 1, p = 0.54; 1> = 0.0%)

| T T |
0.5 0.75 1 1.25

Favours PCSK9 Favours Placebo Sagris et al: European J int Medicine 2020 &7



FOURIER - OLE
(evolocumab)

Placebo transition
to evolocumab
100 Parent FOURIER FOURIER-OLE — 207%™
Evolocumab vs Placebo l Open-label evolocumab 0\0
R e ——— b=y
e ———+—+— g HR 0.80
= (95% CI1 0.68-0.93)
80 17}
= P=0.003
c
70 S
°
— @©
S 60 - 11.9%
g’ S
< 50 £
<) O/ wd
g 5 10% 9.7%
g 40 ~ Randomized to placebo 8
° = Randomized to evolocumab >
5 30 i -3 )i E—‘
g [T e
9 ©
)
20 o
S
_g Placebo —» Evolocumab
10 3 Evolocumab — Evolocumab
g
0 kel
0 24 48 72 96 120 144 168 12 24 48 72 96 120 144 168 192 216 260 Weeks ° o
Placebo 3277 3209 3029 1141 3154 3069 2956 2614 2182 1893 © 0% = T T 1 T 1 1
Evolocumab 3353 3276 3123 1138 3223 3178 3062 2746 2306 1962 o
0 1 2 3 4 5
Years
Number at risk:
Placebo—> Evolocumab 3280 3128 2987 2857 2729 1809
Evolocumab —> Evolocumab 3355 3247 3123 3012 2870 1862

O’Donogoue et al; Circulation 2022



FOURIER + OLE stroke subgroup
(evolocumab)

5291 patients with previous ischemic stroke
Median time from stroke: 3.3years

A Composite of CV death, MI, Stroke, B
Hospitalization for Unstable Angina or Coronary
Revascularization

Composite of CV death, Ml or Stroke

15.0 4

P yons < 0.001

100~

754

Annualized incidence rate (%)

50+

P 1000 < 0.001

0 40 70 100 150
Achieved LDL-C (mg/dL)

0 70 100 150
Achieved LDL-C (mg/dL)

Monguillon net al; Circulation 2026

A Stroke (all types) B Ischemic Stroke
s_
g £ s
] £
; -
H E
E 1.
-] ]
£ 2
3 <
2
.
a0 70 160 150 0 © 70 100 150
Achieved LDL-C (mg/dL) Achieved LDL-C (mg/dL)
C Hemorrhagic Stroke
25
Piwnoe = 0.85
= 204
g
§
§ 154
3
g
E 1.0
g
9 0.5
0.0+
° a 70 100 150

Achieved LDL-C {mg/dL)
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Inclisiran in Patients with Elevated LDL Cholesterol

TWO PHASE 3, DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIALS

ORION-10 Adults with CVD and elevated LDL ORION-11
Q (U.S.) (Europe and South Africa)

-0
(N=1561) 77

(N=1617)

—-51.3% with Inclisiran —45.8% with Inclisiran

Difference, -52.3% Percentage Chang = Difference, —49.9%
(95% CI, ~55.7 to —48.8; in LDL cholesterol (95% CI, =53.1 to —46.6;

P<0.001) at 510 days P<0.001)
+1% with Placebo +4% with Placebo

Ray et al NEJM 2020



STEVEN SPIELBER e

ORION-10 and 11 PN

T0 EIITHIDE

I

LI r’.."; FUTURE DAY

(inclisiran) 17

Individual Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9
. . Day 1 Day 30 Day 90 Day 150 Day 270 Day 330 Day 450 Day 510 Day 540
patient analysis 54 oA o . N

( 4 + Circulating PCSK9

Kaplan-Meier curves showing the cumulative event rate for MACE
" ver
Cumulative probability % of MACE collected as AEs LDL-C ¢ by

Transcription *h Translation 12%

Log rank
DNA mRNA ¢ Target protein 10% 1 P-value: 0.013 ., Placebo Day 90  1.37 mmol/L
- S
8% 4 Cox HR (95% Cl) = 0.75 (0.60-0.34) _ udl Inclisiran Day 540 1.38 mmol/L
2 % @ 6% - '
X /7 4% -
t
0% -+ - e @ e e e e e e e e e e e e e e e e e e e e e e e e e e “
Inclisiran (siRNA) Mumber of patients at risk
: : 1819 1798 1745 1708 1670 1637 1622 1578 39 O
siRNAs prevent protein 1833 1812 1782 1754 1726 1694 1678 1652 50 0

roduction by degradin ' !
P . by deg & 0 70 14D 11(] IBD 35!] 41() 49!] 56(] 63!]
unigue target mRNA

Time (Days) Ray et al EHJ 2023



Residual risk?

A Primary End Point

Aim LDL = OK 100 30.
Hazard ratio, 0.75 (95% Cl, 0.68-0.83) -

Triglycerides >150mg/dI? 90 P<0.001 e

20 20- Flacelf?',ﬂ

* Icosapent Ethyl: 2gr x2 70

8179 patients
* Secondary prevention

lcosapent ethyl

Patients with an Event (%)

Hazard Ratio
End Point Hazard Ratio (95% Cl) leosapent Ethyl Placebo (95% CI)*
nfN n/N
(%8} (%}
. 705/4089 901/40%0 0.75
Primary Composite {ITT) = (17.2%) (22.0%) (0.68-0.83)
. 174/4089 213/4090 0.80
Cardiovascular Death e 14.3%) {5.2%) 0.66-0.98)
. 237/4089 332/40%0 0.70
Monfatal Myecardial Infarction —— {5.8%) {8.1%) (0.58-0.82)
85/4089 118/40%0 0.71
Neonfatal Stroke — (2.1%) (2.9%) (0.54-0.94)
oo Rovmscuariation 376/4089 5444090 = Years since Randomization
b . [9.2%) [ 13.3%) [0.58-0.78)
L
Hospitalization for Unstable Angina i l?g':;;” l?;’;:;?ﬂ 0 5&:537] N 9. at RI sk
: ’ o Placebo 4090 3743 3327 2807 2347 1358

o s s e |cosapent ethyl 4089 3787 3431 2951 2503 1430

0.4 1.0 1.4
lcosapent Ethyl Better  Placebo Better

Bhatt et al; NEJM 2019



Patient with ischemic stroke

v’ Note Ba EEKWVNGOUNE TNV UTTOAUTLOALLULKE) oYWV

v Mowa UTTOAUTILS QLUK alyWYR TTPETEL VOL XOPNYOW GTOV
olo0evn HE LOXOLULKO EYKEDAALKO ETLELCOOLO?

v Motoc¢ eivat o 6to)X0C Hou ?

v Na ¢poBapot Tig xoonA£EC TLpég LDL?



Is there a risk of ICH?

Exparimentsl Control Weight  Weight
Saudy Evanis  Total Events  Total Risk Ratio RR 95% Cl{comamon) [random)
MEGA™ 16 66 14 66 T 1T 05T -2.40) 2.9% 3%
JUPITER™ & 880 8 BN -1 06T j0.24-18T] 1.9% 1.6%
SEARCHY 24 a0 256 G033 . il 086 |0.55-1.68] 5% 5.0%
ALRORAY 5 1389 21 184 lid 118 JO67=2.11] 4.4% 48%
GISSI-HF 5T% 11 2285 ] i * 36T [1.03-13.15) 06% 1.0%
COROMNA' 15 2514 8 27 166 |0.T3=1.TH 1.9% 24%
SPARCL™Y &5 2365 33 rM6& | 1.67 [1.00-2.56] 7.0% AR
CORONA' 15 2514 9 249 o | el 1.66 [0.73—3.78] 1.9% 2.4%
SPARCL* 55 2365 33 2366 “"‘: 1.67 [1.09-2.56] 7.0% 8.1%
ASPEN' 4 121 2 1199 I > 1.98 [0.36-10.79] 0.4% 0.6%
ASCOT-LLA" 11 s 0 8137 - 055 028-1%4]  42%  30%
ALERT* 10 1050 1T 1052 -1 059 j0.27-1.28] 1E% 2.T%
A A B AR L — an g ~ A4 = T i L R LA | AL a4 e T
TRACE RA?* 0 1504 0 1498 ! 0.0% 0.0%
Common effect model 108146 108112 ? 1.19 [1.04-1.36] 79.9% -
Random effects model ? 1.17 [1.01-1.36] 80.7%
' i
i
EMPATHY T 2508 ) = 154 (0463 65 1% 15%
REAL-CAD 43 6199 0 &4 1.44 j0.90-2.249) B.I% T.0%
CHILLAS™® 4] B8O 2 &8 - - T 0230 j0L01-4.13] 0% 0.2%
TRACE RA™ 0 1504 0 1408 i Qe 0 0%
i
Common effect model 142175 142126 \4 1.17 [1.04-1.32] 100.0% -
Random effects model l : . > | 1.16 [1.01-1.32] - 100.0%
Heterogeneity: /° = 16%, T2 = 0.0079, P = 0.21 0.01 0.1 051 2 10
Test for subgroup differences (common effect): Xg =1.22,df=2 (P=0.54)
Test for subgroup differences (random effects): xg =0.69,df=2 (P=0.71)
Comman eect madel 142178 142126 # AT [1L84-1.32]  00.0% -
Random effects modol ; . e L 116 [1e1-1.32) = 100.0%
Hutarogarsin I° = 16%, 17 = 00076, P = 0.21 oo o1 0512 10

Teat for subgroup diferences (cammon effect) t:-izz di= 2 (P=0sd)
Toat bor subgroup difersnces (randos ollact) ::-M-tl dl=F (PF= BT

Bétrisey et al J Am Heart As. 2024




Is there a risk of ICH?

*“The absolute risk of haemorrhagic stroke remained rare throughout the
trials, and the absolute risk difference attributable to statin was low, with an
estimated number needed to harm of 3333 for an average treatment length
of 6.7 years.”

*“The number needed to treat with
statin to prevent 1 ischemic event over
a period of 5 years is 49, so HS risk
should not preclude statin use if
clinically indicated.”

19 Prise de statines

30| Risque d'attaque cérébrale

Bétrisey et al J Am Heart As. 2024



Patients (%)

Is there a risk of ICH?

51.1%

Any stroke: HRE 0.72 (95% CIl 0.57=0.91), P=0.005%
Ischemic: HR 0.73 (95% Cl 0.57-0.93), P=0.01
Hemorrhagic: HR 0.83 (95% CI 0.42-1.65), P=0.59

12.5

25—
— Placebo: any stroke

Stroke (%)

w
o
|

1
- Placebo: ischemic
10.0 2.0 J_—'_' _,J_Alirnnumah: any stroke
' O Alirocumalby:. ischemic
1.5
;o
1.0+
>
) 0.5 .
— Placebo: hemorrhagic
_ — — Alirecumab: hemorrhagic
0 T T T T
] 1 2 3 4
25 Years since randomization
Number at risk
Flacebo 8462 g162 BTF89 Ja3s 724
Alirocumab 8462 9179 BB56 3901 T29
0+ |
5

0 0 100 150 200 250 . .
Month 4 LDL-C, mg/dL Jukema et al; Circulation. 2019



Is there a risk of ICH?

Hemorrhagic Stroke

Study and Year Weights (PM) HR [95% CI]
FOURIER, 2017 | S— : 62.33% 1.16[0.68, 1.97]
ODYSSEY OUTCOMES, 2018 k - | 37.67% 0.83[0.42, 1.65]
Bayesian RE Model with HN(0,0.1) on (t) ---_——-—— 1.02 [0.65, 1.59]
RE Model with Paule-Mandel estimator ——-*——— 100.00% 1.02 [0.67, 1.56]

(Q=0.57.df=1,p=045; I =0.0%)

[ 1 ] 1 |
0 0.75 1 1.5 2

Favours PCSK9 Favours Placebo

Sagris et al: European J int Medicine 2020



Patient with ischemic stroke

v' Néte? = Amno TO VOGOKOUELD

v’ Nowa? = loyupn otativn (AtopBa 40 § Pooou 20 +/- eze)

v’ Moto¢ o 6té)0¢? = <55mg/dl + 50% peiwon
(Eav mwadcoupe tov otoxo LDL 2 tpyAukepidia)

v Na doBapat tic xapnAég Tipnég LDL? = Oyu!!!



Stroke ward

Antithrombotic therapy

e - ——— " - -
e

O BayyeAnc

Lipid lowering therapy in ALL

patients with stroke Diabetes Mellitus CKD or HF Hypertension

associated to CV risk factors

Is the patient on metformin

+ezetimibe 10mg

@ -acsrnassnen

Reassess in 8 weeks if INGECHAECHE

LDL-C <55mg/dI

(Carotid, CAD, PAD)

)

Monitor Ezetimibe ' = v

adherence L GLP-1 RA
4 . | irrespective of

- HbAIlc levels

Rosu- 20 and/or Insulin?

HbAlcaim £ 7%

 HbAilclevels

Prior treatment
S g : if preexisting
E | | HTN

SGLT-2i Aim <130/80 *
irrespective of

HbAIc levels or the

_ presenceofDM

CKD or HF

U S
~

P

SGLT-2i

irrespective of ' T
*Combination over

single therapy

Sagris D, Ntaios G, Milionis H. J Neurol Neurosurg Psychiatry, 2022
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