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Patient with ischemic stroke

• Arterial hypertension 58% 

• Diabetes 21%

• Coronary artery disease 19%

• Atrial fibrillation 18%

• Heart failure 7%



Ischemic Stroke Classification based on etiology
(TOAST criteria)

Atherosclerotic 
15-25%

E S U S

Cardioembolic
18-33%

Lacunar 
17-25%

Cryptogenic
12-37%

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

Αρχείο: “The Athens Stroke Data Bank”



Patient with ischemic stroke

Ntaios et al; Stroke. 2015 



Stroke patients are at very high risk of MACE and death

Chen Y, et al. Lancet Glob Health 2020;8: e580–90

• 41% risk of stroke recurrence
• 45% risk of MACE
• 11% risk of vascular death
• 16% risk of all-cause death



Mach et al; European Heart Journal (2020)



• 68 ετών

• N-STEMI + stent προ 7 ετίας   

• Βαλσαρτάνη + ΗΤΖ

• Ασπιρινη

• Νεμπιβολόλη

• Ατορβαστατίνη 40mg

 

Δεξιά ημιπάρεση και ήπια αφασία εκπομπής

Ο Βαγγέλης 

Χοληστερόλη (mg/dL) (φ.τ.: <200) 165
Τριγλυκερίδια (mg/dL) (φ.τ.: <150) 162
HDL (mg/dL) (φ.τ.: >45) 54
LDL (mg/dL) 78



Ο Βαγγέλης 

Stockholm CREAtinine Measurements project: 26,768 patients
Mazhar et al American Heart J 2022

40-60%



Patient with ischemic stroke

✓ Πότε θα ξεκινήσουμε την υπολιπιδαιμική αγωγή 

✓ Ποια υπολιπιδαιμική αγωγή πρέπει να χορηγήσω στον 

ασθενή με ισχαιμικό εγκεφαλικό επεισόδιο?

✓ Ποιος είναι ο στόχος μου ?

✓ Να φοβάμαι τις χαμηλές τιμές LDL?
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When to start?



When to start?

D1 Vs D7: Primary outcome mRS

Yoshimura  et al; Stroke 2017

Νο difference in stroke recurrence (9 Vs. 5)
No difference in safety profile



When to start?

The INSPIRES trial / Gao  et al; JAMA Neurol. 2024

• 6100 patients

• Age: 65 [57-71] years

• 3915 men [64.2%]

• Mild stroke or TIA

• 3050 assigned to each 

treatment group

• D1 Vs D4

• Primary: Stroke at 90d



When to start?

→ 93% statin adherence at 3m

→ 99% statin adherence at 3m



Adherence to treatment 

• 8001 acute ischemic stroke patients 
• 4.69±2.72 years
• 2284 primary outcomes 

• Adherence to statin treatment 
• Statin intensity

Kim et al. Stroke 2017



Higher adherence to statin therapy 
has been shown to be an 

independent predictor of stroke-
free survival

Flint et al; Stroke 2017

Adherence to treatment 



When to start?

Better adherence 

less future outcomes 



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

Sagris D et al. Int J Stroke 2020



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

Collins et al; The Lancet 2004



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

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

Hemorrhagic stroke
1.66 (95% CI 1.08 to 2.55)

No effect of LDL-C on ICH

SPARCL: high-dose 
atorvastatin reduced stroke 

risk and CV events



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

J-Stars: pravastatin reduced 
atherothrombotic strokes 

but not total strokes 
(primary end-point)

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

“…patients aged 45 to 80 years with 
a history of non-cardioembolic 

ischemic stroke …”

LDL in statin arm: 104mg/dl

Lacunar stroke: 63%
Atherosclerotic stroke: 25%



Lipid-lowering therapy

Patients with ischemic stroke or TIA should 

receive lipid-modifying treatment with 

high-intensity statin (1A).

Sagris D et al. Int J Stroke 2020



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

TST study: LDL≤70mg/dl after 
stroke reduced CV events

HR 0.78 (0.61–0.98)

Amarenco et al ; n engl j med, 2019

“…atherosclerotic disease that included 
stenosis of an extracranial or intracranial 

cerebral artery, ipsilateral or 
contralateral to the region of imputed 

brain ischemia…”



LDL cholesterol treatment goals

Γιατί μόνο <70?



LDL cholesterol treatment goals

median LDL-C = 53.7 mg/dl

Bohula et al; Circulation 2017



Secondary stroke prevention: the lower, the better

Milionis H, Ntaios G, et al. International Journal of Stroke 2020; 15:377-84

38mg/dl LDL reduction → 21% ↓Stroke reduction



Proprotein convertase subtilisin/kexin type 9 
(PCSK9)



• 27,564 patients with 

atherosclerotic CV

• LDL ≥70 mg/dl under statin

• Primary end-point: CV death, 

MI, stroke, hospitalization for 

unstable angina, or coronary 

revascularization

FOURIER
(evolocumab)



Giugliano et al; Stroke 2020

LDL-C = 30 mg/dl 

FOURIER
(evolocumab)



ODYSSEY OUTCOMES
(alirocumab)

• 18,924 patients with ACS ≤12 

months

• LDL ≥70 mg/dl under statin

• Primary end-point: CV death, 

MI, stroke, hospitalization for 

unstable angina, or coronary 

revascularization



ODYSSEY OUTCOMES
(alirocumab)

• 263 ischemic strokes and 33 

hemorrhagic strokes

• Alirocumab significantly 

reduced the risk of ischemic 

stroke 

• Did not increase the risk of 

hemorrhagic stroke

Jukema et al; Circulation. 2019



ODYSSEY OUTCOMES
(alirocumab)

• 263 ischemic strokes and 33 

hemorrhagic strokes

• Alirocumab significantly 

reduced the risk of ischemic 

stroke 

• Did not increase the risk of 

hemorrhagic stroke

51.1%

Jukema et al; Circulation. 2019



PCSK9 Inhibitors

Sagris et al: European J int Medicine 2020

0.5 0.75 1 1.25

                         Favours PCSK9                                           Favours Placebo

ODYSSEY OUTCOMES, 2018

FOURIER, 2017

 37.74%   0.72 [0.57, 0.91]

 62.26%   0.79 [0.66, 0.95]

100.00%   0.76 [0.66, 0.88]RE Model with Paule−Mandel estimator

(Q = 0.38, df = 1, p = 0.54; I
2
 = 0.0%)

Bayesian RE Model with HN(0,0.1) on (t) 0.76 [0.63, 0.92]

Study and Year Weights (PM) HR [95% CI]Any Stroke

• Median LDL-C before 

randomization: 93mg/dl

• Median time of 

randomization: 3 years



O’Donogoue et al; Circulation 2022

FOURIER - OLE
(evolocumab)



ORION-10 and 11
(inclisiran)

Ray et al NEJM 2020



Patient with ischemic stroke

✓ Πότε θα ξεκινήσουμε την υπολιπιδαιμική αγωγή 
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✓ Ποιος είναι ο στόχος μου ?

✓ Να φοβάμαι τις χαμηλές τιμές LDL?



Is there a risk of ICH?

M.-S. Lin, et al.; Atherosclerosis 288 (2019) 137–145 

Bétrisey et al J Am Heart As. 2024



Is there a risk of ICH?

M.-S. Lin, et al.; Atherosclerosis 288 (2019) 137–145 

Bétrisey et al J Am Heart As. 2024

•“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.”



Jukema et al; Circulation. 2019

51.1%

Is there a risk of ICH?



Sagris et al: European J int Medicine 2020

Is there a risk of ICH?



Patient with ischemic stroke

✓ Πότε? → Από το νοσοκομείο 

✓ Ποια? → Ισχυρή στατίνη (Ατορβα 40 ή Ροσου 20 +/- eze) 

✓ Ποιος ο στόχος? → <55mg/dl + 50% μείωση

✓ Να φοβάμαι τις χαμηλές τιμές LDL? → Όχι!!! 



Rosu- 20
+ezetimibe 10mg

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

Ο Βαγγέλης 
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