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Obesity 
• Associated with stroke risk

– BMI < Central obesity

– Elder population < Middle age 

– Both Ischemic and hemorrhagic stroke 

Lancet Glob Health 2018; 6: e630–40



Weight loss and stroke



Obesity paradox
• Less mortality in those with obesity after stroke

– Obese stroke patients, compared with low or normal weight patients, may 
experience 

• 1) stroke subtypes associated with lower recurrence risk or 

• 2)  receive more aggressive therapy

• 3) survival bias; obese patients who have survived until their event may be 
somehow healthier individuals



Obesity and SVO



Stroke, heterogeneous disease

Large artery atherosclerosis
- artery to artery embolization
- in situ thrombosis
- hemodynamic
- local branch occlusion 

Small artery occlusion
- lipohyalinosis
- microatheroma
- branch atheromatous disease





Treatment does not differ in hyperacute stroke
• IV thrombolysis

• Endovascular treatment



But may differ in secondary stroke prevention
• Antiplatelet agents

• Acute stage 



Antiplatelet agent for secondary prevention



In lacunar stroke (SVO)





Large artery atherosclerosis
• ECAS – carotid disease (CARESS study)



• ICAS 

– More various pathomechanism

Overall change in the symptomatic 
stenosis was significantly favorable (less 
progression and more regression) in
the cilostazol group (P0.049 by 2 trend test, 
post hoc
analysis)



Cardioembolism
• Cardioembolic stroke

– Sudden occlusion of major vessel by clot from heart

– Large infarction, high severity

– Poor prognosis

Anticoagulation



NOACs

Warfarin
- needs monitoring
- interaction with food
- interaction with other medication
- relatively high risk of bleeding

Beyond anticoagulation



Blood pressure control

• Hypertension is the most important population attributable risk factor in stroke 
patients

• Both in men and women, and in most ages.

• Up to 60 % of strokes are attributable to hypertension

J Stroke. 2013 Jan; 15(1): 2–20. 

Population attributable risk of MI
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SPS-3 trial
• Patients with lacunar infarction defined by MR

• 2x2 factorial design

– BP arm: Open label trial

– 130-139 vs. less than 130

• Primary endpoint

– Reduction in stroke

• Ischemic and hemorrhagic

138

127



SPS3 trial main result

Patients with small vessel occlusion (Lacunar infarction) BP lowering under 
130 reduced ICH and may be beneficial



Carotid disease

Lowering BP to SBP 140 mmHg can be beneficial in those with carotid 
disease, But need consideration for stenosis degree



Carotid disease

Stroke. 2003;34:2583-2592

In those with Carotid stenosis less than 70%
SBP can be lowered to 140 mm Hg

In those with 70% stenosis 
Unilateral: 150 mmHg
Bilateral: > 150 mmHg



ICAS
• WASID

– SBP < 140 mmHg vs. SBP > 140 mmHg

– increased risk of recurrent stroke (adjusted HR, 1.63, 95% CI 1.11–2.40) and 
major cardiovascular events (1.79, 1.27–2.52)

• TOSS-2

Neurology 2007 69 2063-2068 

Journal of Stroke 2017;19(3):304-311.
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ICAS



STABLE ICAS

Aggressive BP 

control

(n = 59)

Modest BP control

(n = 52)

Difference† P

WML volume in whole

forebrain (cc)

Screening 11.2 (24.3) 10.4 (19.4) 0.8549a

24 weeks 16.1 (39.3) 12.6 (20.0) 0.5445a

Volume change* 4.9 (18.3) 2.2 (8.2) 2.8 (14.5) 0.4658b

Failed to prove non-inferiority of intensive BP lowering in Stable ICAS patients.



How about BPV ? (STABLE ICAS trial)

Am J Hypertens  2019 Aug 
14;32(9):918-924.



BPV and stroke
• Data extraction from ASCOT and ALLHAT

The risk of recurrent stroke 
increases with BPV regardless to 
medication type

JAHA 2018 Dec 18;7(24):e009480



Diabetes

• Of 20 % of stroke patients have DM

• DM accelerates atherosclerosis                                             DM and small vessel 
disease 

Metabolic syndrome associated with ICAS High viscosity reduces RBC 
deformability



Turning Point

Parisotto, et al., J Pharmacovigil 2016, 4:4

CARDIOVASCULAR
EVENTS

STROKE
HF

Brain only uses 
glucose

- Vulnerable 
for 
hypoglycemia



IRIS study

However, problem of weight gain, increase in fracture 



REWIND study

Injection 



Lipid



Ref. Cappellari M, et al. Neurology 2013;80:655–661. 

Statin use in the acute phase may positively 
influence short- and long-term outcome

sICH, symptomatic intracerebral hemorrhage

Multivariate analysis: Efficacy and safety of statin use in the acute phase of stroke

(at 7 days)

(at 30 months)

(at 30 months)

(at 7 days)



Ref. Powers WJ, et al. Stroke. 2019;50:e344–e418.

2019 AHA/ASA Guidelines                                              
for the Early Management of Patients With Acute Ischemic 

Stroke

In-Hospital Institution of Secondary Stroke Prevention

< Treatment of Hyperlipidemia >

Timing
CO
R

LOE

1. Among patients already taking statins at the time of onset of 
ischemic

stroke, continuation of statin therapy during the acute period is 
reasonable.

lla B-R

2. For patients with AIS who qualify for statin treatment,                                 
in-hospital initiation of statin therapy is reasonable.

lla C-LD



Controlling LDL cholesterol under 70mg/dl reduces cardiovascular event in stroke patients



Conclusion
• Obesity is associated with stroke

• Stroke is a disease of heterogeneous mechanism

• Different approach may be needed according to stroke mechanisms

– LAA

• DAPT → mono antiplatelet agent (Considering risk benefit)

• Lowering BP under 140mmHg is reasonable, but with individual approach

• Acute stage: high potent statin, → LDL under 70mg/dl

– SVO

• DAPT → mono antiplatelet ( with less bleeding complication)

• Lowering BP under 130 mmHg is reasonable

• LDL lowering may be considered
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