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Should new hypertension
goals apply to all?

Current Context 
of Hypertension



Multivariable-Adjusted Hazard Ratios for 24-Hour 
Systolic and Diastolic BP According to Age Groups

Li Y et al. Circulation 2014; 130(6):466-74



The risks conferred by DBP24 and SBP24 are age

dependent.

DBP24 and isolated diastolic hypertension drive

coronary complications below age 50

Above age of 50yo SBP24-h and isolated systolic, and

mixed hypertension are the predominant risk factors.



Hypertension Guidelines - JNC-8

JAMA 2014;311(5):507-20



2013  ESH/ESC Hypertension Guidelines

Eur Heart J 2013; 34(28):2159-219



Bangalore S, et al. JACC 2014;64(8): 784-93

Hypertension: Risk of CV Events According 

to Systolic BP in Patients > 60 Years  

INVEST Study



Hypertension: Risk of CV Events According 

to Systolic BP in Patients > 60 Years  

INVEST Study

Bangalore S, et al. JACC 2014;64(8): 784-93



“In hypertensive 

patients with CAD who 

are ≥ 60 years of age, 

achieving a BP target of 

140 to <150 mmHg as 

recommended by the 

JNC-8 panel was 

associated with less 

benefit than the 

previously recommended 

target of <140 mmHg.”

Bangalore S, et al. JACC 2014;64(8): 784-93

INVEST Study: Risk of CV Events According 

to Systolic BP in Patients > 60 Years  



J- or U-Shaped Curve Association Between 

BP and the Risk of Future CV Events After ACS
PROVE IT-TIMI 22 Trial

Composite Primary Endpoint

Bangalore S, et al. Circulation 2010;122(21):2142-51
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SPRINT A Randomized Trial of Intensive versus Standard Blood Pressure Control

SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.



SPRINT A Randomized Trial of Intensive versus Standard Blood Pressure Control
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Forest Plot - Primary Outcome According to Subgroups

SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.



SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.

Supplementary Appendix. 



SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.



1. Defined as an event that was fatal or life threatening, resulting in significant or persistent disability,

requiring or prolonging a hospitalization.

2. An Injurious fall was defined as a fall that resulted in evaluation in an emergency department or

resulted in hospitalization.
SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.

Supplementary Appendix. 



SPRINT Research Group, Wright JT Jr, et al. N Engl J Med 2015;373(22):2103-16.

Supplementary Appendix. 

SPRINT  
A Randomized Trial of Intensive versus

Standard Blood Pressure Control



SPRINT Study - Demographic Characteristics 

Intensive treatment 
(n= 4678)

Standard Treatment
(n= 4683)

Presence of Cardiovascular
Disease - No (%) 

Clinical 

Subclinical 

940 (20.1) 937 (20.0)

776 (16.7)

247   (5.3)

783 (16.7)

246   (5.3)

Cardiovascular
Disease 

Previous
# de patients with primary endpoint / (%) 

No 

Yes 

149/3738 (4.0%) 208/3746 (5.6%)

94/940 (10.0%) 111/937 (11.8%)

1.00.750,5 1,2
Standard Treatment 

better
Intensive treatment 

better

0.71 (0.57-0.88)

0.83 (0.62-1.09)

Hazard
Ratio (95% CI)

p-value of
interaction

0.39

Incidence of Primary Endpoint in SPRINT Study with and without Previous CV Disease 

Based on SPRINT Research Group. Wright et al. N Engl J Med 2015;373(22):2103-16.

SPRINT Study - Primary Endpoint in Patients with and without Previous CV Disease

Intensive treatment Standard Treatment



SPRINT Research Group

Williamson JD, et al. JAMA 2016;315(24):2673-82.



SPRINT Research Group, Williamson JD, et al. JAMA 2016;315(24):2673-82. Supplement  2

SPRINT - Serious adverse events, conditions of interest, and monitored clinical 
measures by treatment group in SPRINT participants 75 years or older



Ortiz E, James PA. Ann Intern Med 2016 May;164(10):692-3

J Fam Pract 2016 May; 65(5): 342–344.

J Am Heart Assoc 2016 Jul 12;5(7). pii: e003547. doi: 10.1161/JAHA.116.003547.



SPRINT Research Group

Williamson JD, et al. JAMA 2016;315(24):2673-82.



Sussman J, et al. Circulation 2014; 128: 2309-17

Benefit-based Tailored Treatment (BTT) versus Treat to Target Strategy 

Hypertension 

Benefit-based Tailored Treatment 



Sussman J, et al. Circulation 2014; 128: 2309-17

Better results

Hypertension 

Benefit-based Tailored Treatment 



van Vark et al. Eur Heart J. 2012;33:2088-97

All-Cause Mortality



Head-to-Head Comparisons of Various Antihypertensive Classes 



Years

6356 6272 6200 6103 5968 4969 2076 522
6349 6270 6198 6096 5967 4970 2075 488

No. at Risk
Cand + HCTZ
Placebo

HOPE 3

CV Death, MI, Stroke, Cardiac Arrest, 

Revascularization, Heart Failure
C

u
m

u
la

ti
v
e
 H

a
z
a
rd

 R
a
te

s

0
.0

0
.0

2
0

.0
4

0
.0

6
0

.0
8

0
.1

0

0 1 2 3 4 5 6 7

Placebo

Candesartan + HCTZ

HR (95% CI) = 0.95 (0.81-1.11)
P-value = 0.51

Lonn et al. N Engl J Med 2016;374(21):2009-20.



CV Death, MI, Stroke, Cardiac Arrest, Revasc, HF

0.5 1.0 2.0

Candesartan + HCTZ Better Placebo Better

3.5

4.6

7.5

1.25 (0.92-1.70)

1.02 (0.77-1.34)

0.76 (0.60-0.96)

0.009

HR (95% CI) P Trend
SBP

Mean

≤131.5 

131.6-143.5

>143.5

Diff

6.1

5.8 

5.6

Cutoffs

122 

138 

154 

Placebo 

Event Rate%

mmHg

HOPE 3 
Prespecified subgroups 

by tertiles of SBP

Lonn et al. N Engl J Med 2016;374(21):2009-20.



Brunstrom and Carlberg. BMJ 2016;352:i717. doi: 10.1136/bmj.i717



Brunstrom and Carlberg. BMJ 2016;352:i717. doi: 10.1136/bmj.i717



Brunstrom and Carlberg. BMJ 2016;352:i717. doi: 10.1136/bmj.i717



Brunstrom and Carlberg. BMJ 2016;352:i717. doi: 10.1136/bmj.i717



In patients with DM and a

SBP < 140mmHg, however,

antihypertensive treatment

is associated with an  risk

of cardiovascular death.

In patients with DM and

a SBP > 140 mmHg,

antihypertensive

treatment is associated

with a  risk of mortality

and CV disease.
Brunstrom and Carlberg. BMJ 2016;352:i717. 

doi: 10.1136/bmj.i717



Franz H. Messerli, MD

Sripal Bangalore, MD, MHA

“Regardless of whether your patient has

hypertension with or without diabetes, we

should remember a simple but inescapable

truth in medicine:

patients are genetically, physiologically, 

metabolically, pathologically, 

psychologically, and culturally different. 

Accordingly there never will be only one way

to diagnose and treat many medical disorders,

including hypertension.

To lower blood pressure of all hypertensive

patients uniformly to 120 mm Hg clearly

has to be considered absurd, regardless of

the SPRINT results.

Equally absurd would it be to maintain

blood pressure levels above 140/90 mm Hg

in all diabetic patients. We can only hope

that despite (or even because of) SPRINT,

physicians will continue to treat patients and

not blood pressure numbers alone.Am J Med 2016;129(8):769-70.



11,565 adults from the ARIC (Atherosclerosis 

Risk In Communities) cohort

Patients analyzed for:

 Associations between DBP and hs-cTnT

 Prospective associations between DBP and events



Linear Inverse Relationship Between 

DBP and hs-cTnT When DBP < 65 mmHg 

McEvoy JW, et al. J Am Coll Cardiol 2016 Aug 25. 
doi: 10.1016/j.jacc.2016.07.754. [Epub ahead of print]



Significant values in bold 

*Cox Model adjustment for variables

Association Between Low DBP and CHD 

McEvoy JW, et al. J Am Coll Cardiol 2016 Aug 25. 
doi: 10.1016/j.jacc.2016.07.754. [Epub ahead of print]



Bhatt D. J Am Coll Cardiol. 2016 Aug 25.

doi: 10.1016/j.jacc.2016.08.007. [Epub ahead of print]
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Conclusions:

• Hypertension is a highly prevalent disease and CV risk factor

• Target systolic blood pressure still under discussion

• Physicians  should continue to treat patients and not blood pressure 

numbers alone (BTT)

• Individualized treatment of hypertension: should it be considered from 

the point of preventing CV diseases?


