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Blood Flow

• Cerebral blood flow : 15% of cardiac output 

http://www.sodahead.com/fun/is-nazanin-afshin-jam-the-sexiest-human-rights-activist-ever/question-1335607/


Cerebral Autoregulation



Hypertension and Stroke



Blood Pressure Reduction of 2 mmHg Decreases the 

Risk of Cardiovascular Events by 7–10%

Meta-analysis of 61 prospective, observational studies

 1 million adults

 12.7 million person-years

2 mmHg 

decrease in 

mean SBP 10% reduction in 

risk of stroke 

mortality

7% reduction in 

risk of ischaemic 

heart disease 

mortality

Lewington et al. Lancet 2002;360:1903–13



Population attributable risk of common 

risk factors for stroke vs. MI

>



Hypertension is the most 
important RF in stroke



The Lower is Better for 
Stroke?



Stroke Mortality vs Usual BP by Age

Prospective Studies Collaboration. Lancet. 2002;360:1903-1913.
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RCTs of long-term BP lowering for 
Secondary Stroke Prevention



Primary Outcome of SRPINT

Number of
Participants

During Trial (median follow‐up = 3.26 years)  
Number Needed to Treat (NNT)

to prevent a primary outcome = 61

Cumulative Hazard

Hazard Ratio = 0.75 (95% CI: 0.64 to 0.89)

Standard
(319 events)

Intensive
(243 events)



SPRINT Primary Outcome and its Components
Event Rates and Hazard Ratios

Intensive Standard

No. of Events Rate, %/year No. of Events Rate, %/year HR (95% CI) P value

Primary Outcome 243 1.65 319 2.19 0.75 (0.64, 0.89) <0.001

All MI 97 0.65 116 0.78 0.83 (0.64, 1.09) 0.19

Non‐MI ACS 40 0.27 40 0.27 1.00 (0.64, 1.55) 0.99

All Stroke 62 0.41 70 0.47 0.89 (0.63, 1.25) 0.50

All HF 62 0.41 100 0.67 0.62 (0.45, 0.84) 0.002

CVD Death 37 0.25 65 0.43 0.57 (0.38, 0.85) 0.005





Intensive vs Standard BP

• Intensive BP lowering : less than 

120mmHg 

• Standard BP lowering : less than  

<140mmHg 



Mean SBP Level



Overall CV Events



Nonfatal Stroke



Outcomes









Difference between the 3 trials

ACCORD

SPS3

SPRINT



Major Inclusion Criteria

• ≥50 years old

• Systolic blood pressure : 130 – 180 mm Hg (treated or untreated)

• Additional cardiovascular disease (CVD) risk

• Clinical or subclinical CVD (excluding stroke)

• Chronic kidney disease (CKD), defined as eGFR 20 – <60 ml/min/1.73m2

At least one

• Framingham Risk Score for 10‐year CVD risk ≥ 15%

• Age ≥ 75 years



Major Exclusion Criteria

•Stroke

•Diabetes mellitus

•Polycystic kidney disease

•Congestive heart failure (symptoms or EF <
35%)

•Proteinuria >1g/d

•CKD with eGFR < 20 mL/min/1.73m2 (MDRD)

•Adherence concerns



Mean Ages At Random

SPRINT : 67.9±9.4years old

SPS3 : 63 years old

ACCORD : 62.2±6.9 years old



Rate of MACE
SPRINT (2015) SPS3 (2013) ACCORD (2010)

Intensive Control Intensive Control Intensive Control

Composite 1.65%/y 2.19%/y 2.91%/y2 3.46%/y 1.87%/y 2.09%/y

MI 0.65%/y 0.78%/y 0.62%/y 0.70%/y 1.13%/y1 1.28%/y1

ACS 0.27%/y 0.27%/y

Stroke 0.41%/y 0.47%/y 2.25%/y 2.77%/y 0.32%/y 0.53%/y

Heart failure 0.41%/y 0.67%/y 0.73%/y 0.78%/y

Vascular death 0.25%/y 0.43%/y 0.61%/y 0.70%/y 0.52%/y 0.49%/y

Major Coronary event 2.31%/y 2.41%/y

1; nonfatal MI in ACCORD, 2; major vascular events in SPS3 trial included 
stroke, myocardial infarction or vascular death



Difference in Population

• ACCORD : diabetic patients

• SPS3: ischemic stroke patients (lacunar 

stroke)



ACCOMPLISH post-hoc

J Clin Hypertensions 2016;18:299



BP control & Risk of Recurrent ICH

JAMA 2015;314(9):904



JAMA 2015;314(9):904



JAMA 2015;314(9):904



Stroke is not single diseases but 
a syndrome including various 

cerebro-vascular status





Effect of Low BP on ICAS

Disadvantage

• Acute - Infarct growth

• Chronic - Borderzone 

hypoperfusion

Advantage

• Acute
– Brain edema ↓

– Hemorrhagic transformation ↓

– Preventing further vascular 

damage ↓  early recurrent or 

progressing stroke ↓

• Chronic
– Microangiopathy ↓

– Systemic benefit







• Rami medullaris 
– from subarachnoid pial A

– 20 to 50 mm in length 

– 100 to 200 µm diameter 

– not arborized, but short perpendicular 
branches

• ventriculofugal vessel
– from subependymal A 

– adjacent to the walls of the lateral 

ventricles 

– about 15 mm in length





Silent Microbleeds (SMBs)

• Visualized typically by 

GRE sequence

• Small round signal loss 

lesion (< 5 mm)

• Throughout the whole 

brain area

• Surrogate marker for 

symptomatic ICH



Different Epidemiology of 
Cardiovascular diseases 

between in Korea &in Western









Summary

• Hypertension is the most important risk 

factor of stroke

• In Korea, the burden of stroke is much 

bigger than it of coronary diseases 

compared to western countries.

• Stroke includes various cerebro-vascular 

status



Conclusion

• SPRINT did not include the patients with 

history of stroke

• Majority of SPRINT population is white or 

black

• No evidence for Asian stroke patients

• Intensive BP control will be helpful for 

Healthy population with mild hypertension  


