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Objectives

Epidemiology and natural history of hypertension based 
on some of the early hypertension clinical trials.

Review the risk factors of stroke.

Discuss some of the key clinical trials in hypertension.

Review the evidence of the ACC/AHA blood pressure 
guidelines in secondary prevention of stroke. 



• AJH–JANUARY 1998–VOL. 11, NO. 1, PART 1 

Since the measurement of blood pressure is likely the clinical 
procedure of greatest importance that is performed in the 
sloppiest manner, appropriate attention is given to office, ambulatory, 
and self-measurement, with emphasis on the need for out-of-the-office 
readings to compensate for the ‘‘white-coat’’ effect. The elements of an 
appropriate history, physical examination, and laboratory testing for the usual 
hypertensive patient are detailed, along with a brief mention of work-up for 
identifiable causes. 





Hypertension Volume 71, Issue 6, June 2018; Pages e13-e115



Risk factors for stroke

• Hypertension
• Diabetes Mellitus
• Hypercholesterolemia
• Smoking
• Physical activity
• Alcohol intake 



Hypertension is  the 
major causal risk factor 
for stroke.

• Stroke. 2020;51:719-728. DOI: 10.1161/STROKEAHA.119.024154.)



Hypertension is a major risk factor for cardiovascular disease and is present in 

≈77% of patients with a first stroke

≈74% of patients with chronic heart failure

≈69% of patients with a first myocardial infarction

and in 60% of patients with peripheral arterial disease.

Hypertension. 2011;58:347–348



Mean systolic and diastolic blood pressures by age and race/ethnicity for men and women, 
US population 18 years of age and older.

Prevalence of Hypertension in the US Adult Population: Results From the Third National Health and Nutrition Examination Survey, 
1988-1991.
Hypertension Issue: Volume 25(3), March 1995, pp 305-313 



Copyrights apply Lancet 2002; 360: 1903–13

Stroke mortality rate in each decade of age versus usual blood pressure at the start of that decade



Does reduction of blood pressure reduce the 
incidence of stroke? What is the goal BP?





Blood pressure control  and reduction of CV and all cause 
mortality.

1.VA Cooperative study 1-JAMA 1967
2.VA Cooperative study 2-JAMA 1970
3.Systolic Hypertension in the Elderly Program.

JAMA 1991
4. SYSTolic Hypertension in EURope –Lancet 1997
5. HYpertension in the Very Elderly Trial –NEJM  2008



Cooperative Study

• Randomized double blind, placebo-controlled trial
• N=143,Caucasian =66,AA=77.
• Mean Age: 51.4 years (Range 30 – 73 years)
• Entry : DBP 115-129 mm of Hg (Ave clinic BP 185/121 –

achieved BP -43/29 mm of Hg.
• Therapy drugs: HCTZ 50 mg BID
• Reserpine 0.2 mg 
• Hydralazine 50 mg TID
• Study period :24 months – terminated early.

JAMA Dec 11,1967 Vol 202 N0 11





Results



Design: Randomized ,double-blind placebo-controlled trial.
N=380 –Only Males
DBP 90-114 mm of Hg.
Median age  P/I 49.2/48.1 years
Average age: P/I  52/50.5 years
AA 42%
Pre randomization BP: P/I 165.1/104.7 and  162.1/103.8 
Intervention: HCTZ/RESEPRINE/HYDRALAZINE
Duration :3.2 years.





Summary 
VA1/VA2

• Compared to placebo 
antihypertensive medications 
reduced morbidity in males with 
DBP



SHEP Trial

Objective :to assess the 
ability of AHT drug Rx to 
reduce fatal and nonfatal 

stroke in ISH

Design: Multicenter 
randomized, double-blind 
placebo-controlled trial.

N=4736 Females:57% 
AA:14% Mean age :72 years. 

Average blood pressure 
170/77.

Drugs:Cholrthalodine 12.5 or 
25 mg and add Atenolol 25 

mg or 50 mg.

IF SBP>180 mm hg – then 
reduce to less than 160 mm 

Hg

If SBP 160-179 MM Hg ,then 
reduce to at least 20 mm of 

Hg.

Primary end point: Non-
fatal/fatal stroke

Secondary end point: CV and 
coronary morbidity/mortality 
and all cause mortality, QOL 

measures

Follow up 4.5 years Achieved BP P/I :155/143.

SHEP trial is the first trial to 
test the efficacy of 

antihypertensive treatments 
on clinical end points in 

persons with Isolated systolic 
hypertension. 





Stroke reduction 36% and Nonfatal MI 27%.

Absolute benefit  for stroke at 5 years was 30 events per 1000 patients treated at 5 years.



Aimed to reduce the sitting systolic blood pressure by at least 20 mm Hg to less than  150 
mm Hg SBP Entry : P/I:173.9/173.8 BP redn:23/7 mm hg in active group.
Stroke redn:42% CV Mortality:26%  no change in all cause mortality.



Randomized Double blind Placebo controlled trial -195 Centers and 13 Countries.
Funded by British Heart Foundation and Institut de RecherchesInternationales Servier
Objective:





An unexpected finding of our trial is the reduction in the risk of death from any cause with
active treatment, making HYVET one of the few individual studies of hypertension showing 
benefits of blood-pressure reduction on mortality



SHEP Syst-Eur Syst China HYVET

Subjects (n) 4736 4695 2394 3845

Inclusion BP criteria (mm Hg)
Age

160-219/ <90

>60 Years

160-219/ <95

> 60 Years

160-2219/<95

>60 Years

160-190/<110

>80 Years

Mean Age 72 Years 70.2 Years 67 Years 83.5 Years
80-84 (73%)
85-89 (22.4%)
>= 90(4.6%)

Women 56.8% 66.8% 35.6% 60.7%

First line
Add-on

Thiazide
BB/Reserpine

DHP
ACEI/Thiazide

DHP
ACEI/Thiazide

Indapamide
Perindopril

Goal SBP (mm Hg) <160 or ≥ 20 reduction <150 or ≥ 20 reduction <150 or ≥ 20 reduction <150

Mean Achieved BP (mm Hg) 143/68 151/79 144/78

Follow up (y) 4.5 (mean) 2.0 (median) 3.0(median) 1.8 (mean)



Population studied SHEP Syst-Eur HYVET

N 4736 4695 3845

Black Men
Black Women
White men
White women

4.9
8.9
38.9
47.4

Current Smokers
Never smokers

12.6 7.1

74.2

6.4

MI
Stroke
DM

4.9
1.5
10.0

CV Complications 30.3 MI 3.1
Stroke 6.7
CHF 2.9
CVD 11.5
DM 6.8

BMI (M/F)

No Limitations of ADL

27.5 Kg/m2

95.4

26.3/27.5 kg/m2 24.7 Kg/m2
Exclusions:
NH/Clinical dementia 
Creatinine >=1.7



Franz H. Messerli et al. J Am Coll Cardiol 2010; 57:114-115.



Paul K. Whelton. Hypertension. 2017 
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA 
Guideline for the Prevention, Detection, Evaluation, and Management 
of High Blood Pressure in Adults: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical 
Practice Guidelines, Volume: 71, Issue: 6, Pages: e13-e115, DOI: 
(10.1161/HYP.0000000000000065) 

© 2017 by the American College of Cardiology Foundation and the 
American Heart Association, Inc.



JAMA. 2014;311(5):479-489. doi:10.1001/jama.2013.282543 

JAMA. 2014;311(5):479-489. doi:10.1001/jama.2013.282543 



Effects of Immediate Blood Pressure Reduction on Death and Major Disability in Patients With Acute Ischemic 
Stroke: The CATIS Randomized Clinical Trial -14 days of hospital discharge. 

JAMA. 2014;311(5):479-489. doi:10.1001/jama.2013.282543



From: Effects of Immediate Blood Pressure Reduction on Death and Major Disability in Patients With Acute 
Ischemic Stroke: The CATIS Randomized Clinical Trial – At 3 month

JAMA. 2014;311(5):479-489. doi:10.1001/jama.2013.282543



Paul K. Whelton. Hypertension. 2017 
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA 
Guideline for the Prevention, Detection, Evaluation, and Management 
of High Blood Pressure in Adults: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical 
Practice Guidelines, Volume: 71, Issue: 6, Pages: e13-e115, DOI: 
(10.1161/HYP.0000000000000065) 

© 2017 by the American College of Cardiology Foundation and the 
American Heart Association, Inc.



Hypertension Research (2009) 32, 1032–1040; doi:10.1038/hr.2009.139; published online 2 October 2009 

Cumulative incidence of fatal and nonfatal stroke recurrence by treatment group in the Post-stroke Antihypertensive Treatment Study. 



• Accurate measurement of blood pressure is important to diagnose 
and treat hypertension. 

• The risk of developing hypertension and stroke  increases with age.
• Blood pressure is the most important modifiable risk factor for stoke. 
• Studies show that BP reduction confers more benefit for prevention 

of strokes than for prevention of heart disease.  
• The2017 ACC/AHA hypertension guideline recommends BP <130/80 

mm Hg for secondary prevention of stroke (Class IIb).



Thank you! 
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