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Hypertension :

the strongest risk factor for stroke

INTERSTROKE study



The assoclation between
cholesterol and stroke is ....... ?

Lancet Neurol 2009; 8: 453
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BP / Lipid management In stroke patient

1. Acute phase
2. Secondary prevention

3. What are the “targets” L
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Aspirin

Statin Anti-HTN

Lancet Neurol 2009; 8: 453






SRR LTS SRR

(Class I, Level of Evidence A)

Best outcome at SBP 140 ~ 180 mm Hg

it A W iéa‘% 512008
Lancet Neurol 2009; 8: 938
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American American

Heart | Stroke

«Association | Association.

AHA/ASA guidelines

Restarting antihypertensives at 24 hours in
previously hypertensive neurologically stable
patients unless contraindicated

Stroke. 2009;40:2251



Dose It matter ?

Neurology 2007 ;68:660



Effect of In-Hospital Initiation of Lipid-Lowering Therapy on
Six-Month Outcomes in Patients With Acute Ischemic Stroke or
Transient Ischemic Attack
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Association Between Acute Statin Therapy, Survival, and
Improved Functional Outcome After Ischemic Stroke
The North Dublin Population Stroke Study

AP R pFe *Statiny B¢ h PR 4R

>3 / 2 ;b L« ,‘ﬁ ﬂL - v /2 -
TP 16 R L 3 * Statine 4+
—_ P=0.006
“f‘.‘%._ #F=0.0001
5-..- -.---'.--.“— ----- . ————e & P 0,000
P
*P=::-.uc-5‘— —_ .“ - &
[
| *F’U.D-Gﬂ-"—'—-——.._____-____._ -
P=0 00k
Probability , |
of survival
r‘-.:_
ey
f_fl L] ] L] L L] L L
0 7 20 28 40 60 80 a0

Time (days)

—e— No statin therapy

—eo— Pre-stroke statin o
--@-- New statin treatment post-stroke Stroke 2011;42:1021



Figure 1 Statin use is associated with a greater likelihood of discharge to
home and reduced chances of in-hospital death

A Unadjusted analysis
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Never too late
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BP / Lipid management In stroke patient

1. Acute phase
2. Secondary prevention

3. Continuous use of statin
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Figure 2. Relationship between stroke relative risk and SBP difference in cohort and trial studies.

ACEl: Angiotensin converting enzyme inhibitor; All: Angiotensin Il; AT1B: AT1 blocker; B-: B-blocker; D: Doxazosin; DHP:

Dihydropyridine; HTZ: High-dose thiazide; LA: Long-acting; nDHP: Non-dihydropyridine; P: Placebo; SA: Short-acting; SBP: Systolic blood

presure; TZ: Low-dose thiazide.
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* Q: Which BP-Lowering Agent Is Most
Effective?
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LELI R Recommended combinations

Clinical conditions Single drug 2-drug combinations 3-drug combinations®

Target organ damage

Left ventricular hypertrophy ARB ARB+D ARB+CCB+D
Microalbuminuria ACEI, ARB ACE!l+ CCB, ARB + CCB, ACEI+CCB+D,

ACEl+D, ARB+D ARB+CCB+D
Asymptomatic atherosclerosis CCB ACEl+ CCB, ARB+ CCB ACElI+CCB+D, ARB+CCB+D

Clinical events
History of myocardial infarction BB, ACEI, ARB ACE| + BB, ARB + BB ACE!+BB+D, ARB+BB+D
Coronary heart BB, ACEI, ARB, BB+ CCB, ACEl+ CCB, ACEl + CB+CCB,
disease CCB (long-acting)  ARB+CCB, ACEI + BB, ARB+BB+CCB

ARB + BB

Heart failure BB, ACEI, ARB, D! ACEI+BB, ARB+BB, ACE| + BB + DT,

ACEI, ARB, D, ACEI+CCB, ARB+ CCB, ACEl+CCB+D, ARB+CCB+D

CCB ACEl+D, ARB+D

2010 ;% %% ¢ (TSOC) A i B Tk 47 5



All BP-lowering agents may diminish
recurrent stroke risk




PROGRESS study

IR P JE 2 FaEA

* Diuretic ( Indapamide ) + ACEI ( Perindopril )

B R0 PR O & 58 = 2R Z28 %

Class I, Level of Evidence A
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Relative risk of stroke in active versus control groups (non-log scale)
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LDL-Cholesterol and Stroke
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" Primary Prevention | Secondary Prevention
~ No Prior Stroke/TIA  § Prior Stroke/TIA
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Prevention :::"' [
Prior CHD | | @I7:D
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Strake Prevention hy Apggressive Reduction in Cholesterol Levels

Primary
Prevention N _ T Some patients with prior stroke.
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TIA, transient ischemic attack, CHD, coronary
heart disease.
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SPARCL trial: study result

Atorvastatin 80 mg reduced the incidence of fatal or nonfatal stroke
by 16% in patients with a recent stroke or TIA.

First occurrence of First occurrence of
a fatal or nonfatal stroke any major coronary event
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Cl, confidence interval; HR, hazard ratio; TIA, transient ischemic attack.

Amarenco P, et al. N Engl J Med 2006;355:549-59.
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2017 Focused Update of Hypertension Guidelines of
TSOC and THS Recommend a New Aggressive BP Target

New BP targets
Categories Targets (mmHg) COR LOE
Primary prevention <140/90 I B
Secondary prevention
Diabetes <130/80 I B
CHD <120/N AAOBP I B
Stroke <140/90 I A
CKD <120/N AAOBP I B
Elderly (age 275 years) <120/N AAOBP I B
Patients receiving antithrombotics for <130/80 I B

stroke prevention

A new more aggressive BP target for patients with CHD and CKD, and age = 75 years.

AOBP, unattended automated office blood pressure; BP, blood pressure; CHD, coronary heart disease; CKD, chronic kidney disease; COR, class of recommendation; LOE, level of evidence;
NA., not available; THS, Taiwan Hypertension Society; TSOC, Taiwan Society of Cardiology.
Chiang CE, et al. Acta Cardiol Sin. 2017 May;33(3):213-225.
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Cholesterol Levels and Risk of Hemorrhagic Stroke

A Systematic Review and Meta-Analysis

 Total cholesterol level is inversely
associated with risk of hemorrhagic stroke.

* Higher level of LDL seems to be
associated with lower risk of hemorrhagic

stroke.

Stroke. 2013:44:1833



Relative risk

dose (mmal/L)

Figure 3. Relative risk (solid line) with 95% CI (long dashed lines)
for the association of total cholesterol level with risk of hemor-
rhagic stroke in a restricted cubic spline random-effects model.

Stroke. 2013;44:1833






Taiwan lipid guidelines

For patients with ischemic stroke or TIA presumed to be of
atherosclerotic origin, intensive statin therapy is recommended.
The goal of LDL-C < 100 mg/dL is suggested.

Disease category LDL-C target

* ACS
Stable CAD <7O mg/dL
PAD + CAD

ACS + DM <55 ng/al

Ischemic stroke/TIA

* DM <100 mg/dL
* PAD

ACS, acute coronary syndrome; CAD, coronary artery disease; DM, diabetes mellitus; LDL-C, low-density lipoprotein cholesterol; PAD, peripheral arterial disease;
TIA, transient ischemic attack.

Li YH, et al. J Formos Med Assoc 2017;116:217-48.
40



LDL< /70 0or 100 ?



e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 18, 2015

Ezetimibe Added to Statin Therapy after Acute Coronary
Syndromes

IMPROVE-IT study

13.3% reduction in total cholesterol at one
year was associated with a hazard ratio (HR) of

0.86 for total stroke

Simvastatin Simvastatin—
Monotherapy Ezetimibe Hazard Ratio
Outcome (N=9077) (N =9067) (95% Cl) P Value
Any stroke 345 (4.8) 296 (4.2) 0.86 0.05
(0.73-1.00)
Ischemic stroke 297 (4.1) 236 (3.4) 0.79 0.008
(0.67-0.94)
Hemorrhagic stroke 43 (0.6) 59 (0.8) 1.38 0.11
(0.93—2.04)

NEJM 2015;372:2387-97



Treat Stroke to Target Tria

ClinicalTrials.gov

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov ldentifier:
NCT01252875

First received: December 2, 2010
Last updated: December 9, 2013
Last verified: December 2013

Verfied December 2013 by Assistance Publigue - Hopitaux de Paris

Sponsor:
Assistance Publique - Hopitaux de Paris

Estimated Enroliment: 3760

Study Start Date: March 2010

Estimated Study Completion Date: September 2018

Estimated Primary Completion Date:  September 2018 (Final data collection date for primary outcome measure)

Assigned Interventions

LDL-C to100 mg/dL (+/-10 mg/dL) Procedure: Target - 100 mg/dL (+/-10 mg/dL)

Target - 100 mg/dL (+/-10 mg/dL): Statin +/- other lipid lowering therapy during 3 years, Target : LDL-C =100 mg/dL (+/-10 mg/dL}). recording
recurrent non fatal stroke, non fatal MI, and vascular death and others endpoints such as new onset diabetes.
hemorrhagic strokes.

Patients recruited in this arm will receive stafin +/-other lipid lowering
therapy in order fo reach a LDL-C concentration of 100 mg/dL{+/-10

mg/dL). Other Name: treat to target

LDL-C = 70 mg/dL Procedure: 70 mg/dL

70 mg/dL: Patients recruited in this arm will receive statin +/-other Statin +/-lipid lowering therapy during eight and a half years maximum, Target : LDL-C concentration of less than 70
lipid lowering therapy in order to reach a LDL-C concentration of mg/dL, recording recurrent of non fatal stroke, non fatal IM, and vascular death and others endpoints such as: new
less than 70 mg/dL. onset diabetes, hemorrhagic strokes.

Other Name: treat to target

http://clinicaltrials.gov/show/NCT01252875



TST trial (Treat Stroke to Target) : comparison of two
LDL-C targets after ischemic stroke

>18 y/o

Had an ischemic stroke <3 months previously (Rankin Scale: 0-3)

Had history of atherosclerotic disease

Had level of LDL-C >70 mg/dL if on statin, or 2100 mg/dL if statin naive.

A
Statin * ezetimibe

LDL-C lowering target

n=1,430 n=1,430

Primary endpoint

. . . Ml or urgent coronary revascularization after the
CompOSIte primary end pomt onset of new symptoms; cerebral infarction or urgent
of major CV events revascularization of a carotid or cerebral artery after
TIA; cerebral infarction or TIA; any revascularization

(included ischemic stroke, MI, new of a coronary, cerebral, or peripheral artery; CV death;

symptoms leading to urgent coronary death from any cause; cerebral infarction or ICH; ICH;
or carotid revascularization, or death newly diagnosed diabetes; and a composite of the
from CV causes) primary end point or ICH

CV, cardiovascular; ICH, intracranial hemorrhage; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; TIA, transient
ischemic attack.

Amarenco P, et al. N Engl J Med 2020;382(1):9.
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TST trial: cumulative incidence of the composite
primary end point of major CV events

Patients who achieved lower target had a lower risk of
subsequent CV events than those who achieved higher target.

204 _—
Higher-target group

15-

10- L
Lower-target group

HR 0.78 (95% CI, 0.61 - 0.98)

|
0 2 4 6 &

Cl, confidence interval; CV, cardiovascular; HR, hazard ratio.

Amarenco P, et al. N Engl J Med 2020;382(1):9.
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TST trial: HRs for adjudicated clinical outcomes

Lower-Target Growp  Higher-Target Group Hazard Ratio
End Points [M=1430) M= 1430 [B5% CI) P value
Secondary end points
Myacardial infarction or urgent coronary revasoular- 20 (1.4) 31 (2.7) 0.64 (0.37-1.13) 012
ization — no. [3)
Cerebral infarction or urgent revascularization BE [6.2) 109 (7.6) 081 (ILE1-1.07)
of carotid or carebral artery— no. [5€)
Cerebral infarction or TIA— no. (3%) 120 (8.4) 139 (9.7) 0.87 [0.68-1.11)
Any revascularization procedure — no_ftotal no. (36} 9471430 (6.6) 9971430 [6.9) 0.93 [0.70-1.24)
Carotid artary 17 /94 (18) 2399 {23) —
Coronary artery 4494 (47) 5199 (52 —
peripheral artery 33/94 [35) 2599 (25) —

The incidence of ICH and newly diagnosed diabetes did not

differ significantly between the two groups.

Intracranizl hemorrhage — no. [5&) 18 [1.3) 13 [0.9) 138 (D.68—2.82)
Mewly diagnosed diabetes — no. (5§ 103 (7.2) 82 [5.7) 1.27 (0.95-1.70)

Cl, confidence interval; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; TIA, transient ischemic attack.

Amarenco P, et al. N Engl J Med 2020;382(1):9.
46
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Hypertension : the strongest risk
factor for all stroke

INTERSTROKE study
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Aspirin

Statin Anti-HTN

Lancet Neurol 2009; 8: 453



Start Earlier and Together

10%
-+ Reduction
in TC

\/

Eur Heart J. 2004;25:484.



Caduet® Aspirin




