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BP and Lipid management 
Focusing on ischemic stroke



Hypertension :

the strongest risk factor for stroke

INTERSTROKE study



The association between 

cholesterol and stroke is …….?

Lancet Neurol 2009; 8: 453



CholesterolStroke





Stroke



Stroke Heterogeneity
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Aspirin

Anti-HTNStatin

Lancet Neurol 2009; 8: 453
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急性中風期



急性中風期血壓

過高或過低的血壓，均是預後不良之指標
(Class I, Level of Evidence A)

Best outcome at SBP 140 ~ 180 mm Hg

U
台灣腦中風防治指引2008

Lancet Neurol 2009; 8: 938



ESO Guideline

建議避免急速降壓 ( Class Ⅱ，Level C)。

血壓過度升高 ( >220/120 mmHg)者、有嚴重心臟
衰竭、主動脈剝離或高血壓腦病者，建議謹慎降壓
(Class Ⅳ，GCP)



AHA/ASA guidelines 

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

Stroke. 2009;40:2251



急性中風期膽固醇

中風入院的高血脂病人，之前大多沒有達
到良好的血脂控制

Dose it matter ?

Neurology 2007 ;68:660



24%病人在中風住院期

間使用statin

六個月後的預後較好

Am J Cardiol 2010;105:1490



在中風時已用Statin，或中風時開始使用

預後都比沒有用Statin的好

Stroke 2011;42:1021



Neurology 2012;78:1678



Never too late



我們將會討論

BP / Lipid management  in stroke patient

1. Acute phase

2. Secondary prevention

3. Continuous use of statin
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腦中風後的次級預防





J Hypertens 2009;27:1360



• Q: Which BP-Lowering Agent Is Most 
Effective?



2010 台灣心臟學會(TSOC)高血壓臨床指引



All BP-lowering agents may diminish  

recurrent stroke risk



再次中風之預防

PROGRESS study 

• Diuretic（Indapamide）+ ACEI（Perindopril）

有效地降低中風發生率達28％

Class I, Level of Evidence A

台灣腦中風防治指引2008



↓10% LDL ↓7.5% Stroke

↓39 mg/dL (1 mmol/L) LDL 

↓ 21.1% stroke  

LDL-Cholesterol and Stroke

Lancet Neurol 2009; 8: 453



16

SPARCL試驗首次證實了statin可預防
腦中風復發，服用Atovastatin

中風之復發率減少達23%
台灣腦中風防治指引2008



SPARCL trial: study result

31
Amarenco P, et al. N Engl J Med 2006;355:549-59.

CI, confidence interval; HR, hazard ratio; TIA, transient ischemic attack. 

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

16%

First occurrence of
a fatal or nonfatal stroke

First occurrence of
any major coronary event
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Categories Targets (mmHg) COR LOE

Primary prevention <140/90 I B

Secondary prevention

Diabetes <130/80 I B

CHD <120/NAAOBP I B

Stroke <140/90 I A

CKD <120/NAAOBP I B

Elderly (age ≥75 years) <120/NAAOBP I B

Patients receiving antithrombotics for 
stroke prevention

<130/80 I B

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.

2017 Focused Update of Hypertension Guidelines of 
TSOC and THS Recommend a New Aggressive BP Target

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

New BP targets

33









• 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



Stroke. 2013;44:1833

`





Taiwan lipid guidelines

40

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.

<70 mg/dL

<55 mg/dL

<100 mg/dL

• ACS

• Stable CAD

• PAD + CAD

• ACS + DM

• Ischemic stroke/TIA

• DM

• PAD

Disease category LDL-C target

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.



LDL < 70 or 100 ?



• 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

NEJM  2015;372:2387-97



Treat Stroke to Target Trial

http://clinicaltrials.gov/show/NCT01252875



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

44

≥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 ≥100 mg/dL if statin naïve.

LDL-C lowering target

90 ~ 100 mg/dL<70 mg/dL

Statin ± ezetimibe

n=1,430 n=1,430

Amarenco P, et al. N Engl J Med 2020;382(1):9. 

Primary endpoint

Composite primary end point 
of major CV events

(included ischemic stroke, MI, new 
symptoms leading to urgent coronary 
or carotid revascularization, or death 

from CV causes)

Secondary endpoint

MI or urgent coronary revascularization after the 
onset of new symptoms; cerebral infarction or urgent 
revascularization of a carotid or cerebral artery after 
TIA; cerebral infarction or TIA; any revascularization 
of a coronary, cerebral, or peripheral artery; CV death; 
death from any cause; cerebral infarction or ICH; ICH; 
newly diagnosed diabetes; and a composite of the 
primary end point or ICH

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



TST trial: cumulative incidence of the composite 
primary end point of major CV events

45
Amarenco P, et al. N Engl J Med 2020;382(1):9. 

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

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

HR 0.78 (95% CI, 0.61 - 0.98)



TST trial: HRs for adjudicated clinical outcomes

46
Amarenco P, et al. N Engl J Med 2020;382(1):9. 

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

The incidence of ICH and newly diagnosed diabetes did not 
differ significantly between the two groups.



• 有腦中風病史且有急性冠心症的病患合併使用
ezetimibe與statin比起單用statin，可降低再次腦中
風的風險。(COR IIa、LOE B-R).  

• 對於缺血性腦中風或TIA的病人合併有動脈粥狀硬化
性心血管疾病，為了達到治療目標LDL-C <70 
mg/dL，可考慮於statin之外加上ezetimibe。(COR 
IIb、LOE B-R)

• 對於症狀性頸動脈狹窄或顱內動脈狹窄病人，控制
LDL-C <70 mg/dL。

• 對於無症狀頸動脈狹窄或顱內動脈狹窄病人，控制
LDL-C <100 mg/dL。



Hypertension : the strongest risk 

factor for all stroke

INTERSTROKE study



CholesterolStroke



LDL-Cholesterol

Atherosclerotic 

ischemic stroke

Statin



Aspirin

Anti-HTNStatin

Lancet Neurol 2009; 8: 453



Start Earlier and Together 

10% 

Reduction

in BP

10% 

Reduction

in TC
+

45% 

Reduction

in CVD

=

Eur Heart J. 2004;25:484. 

+ =



AspirinCaduet®


