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Odds ratio (99% Odds ratio (99% ClCl))

INTERHEART Study: Risk of Acute Myocardial Infarction
Associated with Risk Factors in the Overall Population (52

countries)
After Adjustment for Age, Sex, and Geographic RegionAfter Adjustment for Age, Sex, and Geographic Region

Reference: INTERHEART, Yusuf et al., Reference: INTERHEART, Yusuf et al., Lancet 2004Lancet 2004:937-952:937-952
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Concurrent Hypertension and Dyslipidemia
is Prevalent in the United States
• 15% of total adult population have concurrent

hypertension and dyslipidemia

US Dept of Health and Human Services (DHHS). National Center for Health Statistics. Unpublished data from the Third National Health and
Nutrition Examination Survey (NHANES III) Phase 2: 1991-1994; CDC; 1994.
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Combined Effects of SBP and Cholesterol
on CHD Mortality

Neaton JD, et al, for the Multiple Risk Factor Intervention Trial Research Group. Arch Intern Med. 1992;152:56-64.
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V. Treatment of Adults with Systolic/Diastolic
Hypertension without Other Compelling Indications

TARGET <140/90 mmHg

INITIAL TREATMENT AND MONOTHERAPY

* BBs are not indicated as first line therapy for age 60 and above

Beta-
blocker*

Long-
acting
CCB

Thiazide  ACE-I ARB

Lifestyle modification
therapy



’

2 × 2 factorial trial design

ASCOTASCOT——Study DesignStudy Design

*Patients studied also had ≥3 of the following additional CV risk factors: left ventricular hypertrophy (LVH), other specified abnormalities on
electrocardiography (ECG), type 2 diabetes, peripheral arterial disease, previous stroke or transient ischemic attack, male gender, age 55
years or older, microalbuminuria or proteinuria, smoking, plasma TC to HDL-C ratio ≥6, or premature family history of CHD.

19,342 men and women with hypertension*
aged 40 to 79 years

10,305 patients with
TC ≤6.5 mmol/L

Primary end point
nonfatal MI and fatal CHD

5168
atorvastatin 10 mg

5137
placebo

RANDOMIZED
β-blocker ± diuretic or CCB ± ACEI

RANDOMIZED

Equal and
effective BP
control

Sever PS, et al, and the ASCOT Investigators. Lancet. 2003;361:1149-1158.



Evidence in 1Evidence in 1º Prevention ASCOT:º Prevention ASCOT:
Patient Population Lipid Lowering Arm (LLA)Patient Population Lipid Lowering Arm (LLA)

Eligibility criteriaEligibility criteria
•• SBP SBP ≥≥160 mm Hg and/or DBP 160 mm Hg and/or DBP ≥≥100 mm Hg (untreated) or100 mm Hg (untreated) or

SBP SBP ≥≥140 mm Hg and/or BP 140 mm Hg and/or BP ≥≥90 mm Hg (treated)90 mm Hg (treated)
•• TC TC ≤≤6.5 mmol/L (250 mg/dL) and TGs 6.5 mmol/L (250 mg/dL) and TGs ≤≤4.5 mmol/L (4004.5 mmol/L (400

mg/dL)mg/dL)
•• 40-79 years of age40-79 years of age
•• 3+ CVD risk factors:3+ CVD risk factors:

•• MaleMale
•• >55 years of age>55 years of age
•• LVH or ECG abnormalityLVH or ECG abnormality
•• Type 2 DMType 2 DM
•• PAD or CVD (CVA or TIA) or family Hx of premature CHDPAD or CVD (CVA or TIA) or family Hx of premature CHD
•• Microalbuminuria/proteinuriaMicroalbuminuria/proteinuria
•• SmokingSmoking
•• TC/HDL >6TC/HDL >6

•• No history of CHDNo history of CHD

Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58

ASCOT-BPLA: Methods

N = 19,257 with
hypertension and ≥3
other CV risk factors,

randomized

Newer

Amlodipine-based regimen:
Amlodipine 5–10 mg +
Perindopril 4–8 mg prn

(n = 9639)

Atenolol-based regimen: 
Atenolol 50–100 mg 

with bendroflumethiazide 
1.25–2.5 mg 

and potassium prn 
(n = 9618)

Older

Dahlöf B et al; ASCOT Investigators. Lancet. 2005;366:895-906.

Number at risk
Amlodipine ± perindopril 9,639 9,415 9,228 9,007 8,778 7,655

Atenolol ± thiazide 9,618 9,400 9,152 8,891 8,629 7,500

0.0 1.0 2.0 3.0 4.0 5.0 Years
0.0

2.0

4.0

6.0

8.0

10.0

Amlodipine ± perindopril
(No. of events = 796)

Atenolol ± thiazide
(No. of events = 937)

HR = 0.840 (0.76-0.92)
p < 0.0003

ARR = 1.4%
NNT = 71

16%
reduction

ASCOT-BPLA: CV Death + MI + Stroke

Dahlöf B, Sever PS, Poulter NR, et al. Lancet. 2005;366:895-906.
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Number at risk
Amlodipine ± perindopril 9,639 9,383 9,165 8,966 8,726 7,618
Atenolol ± thiazide 9,618 9,295 9,014 8,735 8,455 7,319

0.0 1.0 2.0 3.0 4.0 5.0 Years
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Amlodipine ± perindopril
(No. of events = 567)

Atenolol ± thiazide
(No. of events = 799)

HR = 0.70 (0.63-0.78)
p < 0.0001

ARR = 2.4%
NNT = 42

30%
reduction

ASCOT-BPLA: New-onset Diabetes Mellitus
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ASCOT-BPLA: Reduction in
all-cause mortality

Number at risk
Amlodipine-based regimen 9639 9544 9441 9322 9167 8078
(738 events)

Atenolol-based regimen 9618 9532 9415 9261 9085 7975
(820 events)

Time (years)

Proportion
of events

(%)
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Atenolol-based regimen
Amlodipine-based regimen

HR = 0.89 (95% CI, 0.81–0.99)
RRR = 11%
P = 0.0247 

Dahlöf B et al; ASCOT Investigators. Lancet. 2005;366:895-906.

Secondary endpoints
Nonfatal MI (excluding silent) 7.4    8.5
+ fatal CHD
Total coronary endpoint 14.6 16.8
Total CV events and procedures 27.4 32.8
All-cause mortality 13.9 15.5
CV mortality 4.9 6.5
Fatal/nonfatal stroke 6.2 8.1
Fatal/nonfatal HF 2.5 3.0

Tertiary endpoints
Development of diabetes 11.0 15.9
Development of renal impairment 7.7 9.1

Rate/1000
patient years

Amlodipine-based*
(n = 9639)

Atenolol-based †
(n = 9618)

<0.05

 <0.01
<0.0001

<0.05
0.001

<0.001
NS

<0.0001
<0.05

P
Amlodipine-based 

better
Atenolol-based 

better

0.50 0.70 1.00 1.45 2.00

ASCOT-BPLA: Other Endpoints

Unadjusted risk reduction

Rate/1000
patient years

Dahlöf B et al; ASCOT Investigators. Lancet. 2005;366:895-906.

*Amlodipine 5–10 mg ± perindopril 4–8 mg prn
†Atenolol 50–100 mg ± bendroflumethiazide 1.25–2.5 mg/potassium prn

   Objective and Study Design   Objective and Study Design

vs

Primary Endpoint
Composite of cardiac mortality, CHF hospitalization, non-fatal MI

Objective
For an EQUIVALENT decrease in BP, VALSARTAN is superior to AMLODIPINE

at reducing cardiac MORBIDITY and MORTALITY

Valsartan +/- diuretic (HCTZ)
 80 / 160 / 160+2.5 / 160+25

N=15 314
>50 yrs
Inclusion

History of hypertension
(160 mm Hg>SBP>210 mm Hg, 95 mm Hg>DBP>115 mm Hg)

High CV risk

Exclusion
Renal stenosis, AMI, revasc/CVD< 3 months, HF requiring ACEi

Amlodipine +/- diuretic  (HCTZ)
5/10/10+12.5/10+25

F/U 4,2 years
1450 events

Risk Factors
DM, smoking, High TC, LVH, 
Proteinuria, High creatinine

Disease Factors
CAD, PAD, Stroke/TIA, 

LVH (ST depression)

VALUE: Systolic Blood Pressure in Study

Julius S et al. Lancet. June 2004;363.
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VALUE: Primary Composite
Cardiac Endpoint
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HR = 1.03; 95% CI = 0.94–1.14; P = 0.49 (n.s.) 

Julius S et al. Lancet. June 2004;363.

Number at risk
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No difference between
Amlodipine and Valsartan
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VALUE: Fatal and Non-Fatal
Myocardial Infarction
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Valsartan-based regimen

Amlodipine-based regimen

HR = 1.19; 95% CI = 1.02–1.38; P = 0.02 (s) 

Julius S et al. Lancet. June 2004;363.

Significantly more MI 
with Valsartan

VALUE: Fatal and Non-fatal Stroke

Julius S et al. Lancet. June 2004;363.
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Valsartan-based regimen

Amlodipine-based regimen

HR = 1.15; 95% CI = 0.98–1.35; P = 0.08 (n.s.) 

More stroke 
with Valsartan (n.s.)

Vascular Protection forVascular Protection for
Hypertensive Patients: StatinsHypertensive Patients: Statins
CHEP recommendations 2004CHEP recommendations 2004

Statins are recommended in hypertensive patients
with 3 or more CV risk factors in patients older than
40* or with established atherosclerotic disease
regardless of age.

* Risk Factors, 3 or more  of:
• Male gender
• 55 y or older
• Smoking
• Type 2 Diabetes
• Total-C/HDL-C ratio of 6 or

higher
• Premature Family History of

CV disease

• Previous Stroke or TIA
• LVH
• ECG abnormalities
• Microalbuminuria or

Proteinuria
• Peripheral Vascular Disease
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36%36%
reductionreduction

Primary End Point:Primary End Point:
Nonfatal MI and Fatal CHDNonfatal MI and Fatal CHD

HR = 0.64 (0.50-0.83) p=0.0005

Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58

Atorvastatin 10 mgAtorvastatin 10 mg  Number of events  Number of events
100100
PlaceboPlacebo   Number of events   Number of events 
154154

Secondary End Point:Secondary End Point:
Fatal and Nonfatal StrokeFatal and Nonfatal Stroke

27%27%
reductionreduction

HR = 0.73 (0.56-0.96) p=0.0236
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Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58Sever et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58

Atorvastatin 10 mgAtorvastatin 10 mg  Number of events  Number of events
8989
PlaceboPlacebo   Number of events   Number of events 
121121

Summary

• Global risk assessment
– Risk ↑ as number of risk factors ↑

• Comprehensive management
– Targets are lower in patients at higher risk
– Higher risk requires multiple interventions

• Combination therapy: Believe it or not – 5 to 10
drugs

– HT: 3 drugs – ACEI + diuretic + CCB (amlodipine)
– Cholesterol – statin ± absorption inhibitor
– Diabetes – metformin + other (TZDs or incretin hormones)
– Smoking cessation
– Aspirin ± clopidogrel


