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ABSTEACT

BACKGROUND
The most appropriate targets for systolic blood pressure to reduce cardiovascular
morbidity and mortality among persons without diabetes remain uncertain.

METHODS
We randomly assigned 9361 persons with a systolic blood pressure of 130 mm Hg
or higher and an increased cardiovascular risk, but without diabetes, to a systolic
blood-pressure target of less than 120 mm Hg (intensive treatment) or a target of
less than 140 mm Hg (standard treatment). The primary composite outcome was
myocardial infarction, other acute coronary syndromes, stroke, heart failure, or
death from cardiovascular causes.
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BACKGROUND
The most appropriate targets for systolic blood pressure to reduce cardiovascular
morbidity and mortality among persons without diabetes remain uncertain.

METHODS
We randomly assigned 9361 persons with a systolic blood pressure of 130 mm Hg
or higher and an increased cardiovascular risk, but without diabetes, to a systolic
blood-pressure target of less than 120 mm Hg (intensive treatment) or a target of
less than 140 mm Hg (standard treatment). The primary composite outcome was
myocardial infarction, other acute coronary syndromes, stroke, heart failure, or
death from cardiovascular causes.

The members of the writing committes
(Jackson T. Wright, Jr, M.D., Ph.D., Jeff
D. Williamson, M.0., M.H.S, Paul K.
Whelton, M.D., Joni K. Smyder, R.N.,
B.5.N., MA, Kaycee M. Sink, M.D.
M.A.S., Michael V. Rocco, M.D, M.S.C.E,,
David M. Reboussin, Ph.D. Mahboob
Rahrman, M.D. Suzanne Oparil, M.D.,
Cora E. Lewis, M.D., M.5.P.H., Paul L.
Kimmel, M.D., Karen C. Johnson, M.D.,
M.FP.H., David C. Goff, Jr, M.D., Ph.D.,
Lawrence . Fine, M.D., Dr.P.H., Joffrey A.
Cutler, M.D., M.P.H., William C. Cush-



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 NOVEMBER 206, 2015

YOL. 373 NO. 22

A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group*

SPRINE Systolic BloodPRessurelNterventionlrial

BACKGROUND
The most appropriate targets for systolic blood pressure to reduce cardiovascular
morbidity and mortality among persons without diabetes remain uncertain.

METHODS

We randomly assigned Y301 persons with a systolic blood pressure of 150 mm Hg
or higher and an increased cardiovascular risk, but without diabetes, to a systolic
blood-pressure target of less than 120 mm Hg (intensive treatment) or a target of]
less than 140 mm Hg (standard treatment). The primary composite outcome was
myocardial infarction, other acute coronary syndromes, stroke, heart failure, or
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Recruitment procedure

wSPRINTecruited subject irnl02sitesin USAand
Puerto Rico from Nov. 2010 to March 2013

wThe Trial intended to recruit one third of its subje
with CKD

w Patients with diabetes mellitus, polycystic kidney
disease, history of stroke, heavy proteinuria (> 1.0 g
and patients with eGFR < 20 ml/min/1.73 m2

were excluded from the study
w Total costs of thigial were 157 min of US dollars
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Inclusion criteria

w Participants were required to meet the followinc
criteria:

0 Age > 50 years
0 Systolic BP > 130 mmHg < 180 mmHg

0 Increased risk of cardiovascular events
cardiovascular disease other than stroke,
chronic kidney disease other than ADPKD,
eGFR20-60 ml/min.(28% witheGFR 60 ml/min)
10-yearriskof cardiovascular disease > 15% on the ba
of the Framinghanmiskscore or
age >75 year§28%were /5 yearsor older)




14,692 Patients were assessed ¥
for eligibility L
N

5331 Were ineligible or declined .
to participate S P R I N |
34 Were <50 yr of age rla‘
352 Had low systolic bload

pressureat 1 min afer flowchart:

2284 Were taking too many
—n- medications or had systolic
blood pressure that was out A 1N b HH
ofrange eligibility,
718 Were not at increased

cardicvascular risk A randomlzatlon

703 Had miscellaneous reasons

587 Did not give consent A
653 Did not complete screening and fOIIOW_u p

)

9351 Underwent randomization

4673 Were assigned to intensive 4683 Were assigned to standard
treatment treatment
| L)
224 Discontinued intervention 242 Discontinued intervention
111 Were lost to follow-up 134 Were lost to follow-up
154 Withdrew consent 121 Withdrew consent

l l N. Engl J Med., 2015;373:

4678 Were included in the analysis 46383 Were included in the analysis
21032116




(& SPRINT Trial 2

Baselinecharacteristicof the study participants

Table 1. Baseline Characteristics of the Study Participants.*
Intensive Treatment Standard Treatment
Characteristic (N=4678) (N =4683)
Criterion for increased cardiovascular risk— no. (%) 1
Age =75 yr 1317 (28.2) 1319 (28.2)
Chronic kidney disease} 1330 (28.4) 1316 (28.1)
Cardiovascular disease 940 (20.1) 937 (20.0)
Clinical 779 (16.7) 783 (16.7)
Subclinical 247 (5.3) 246 (5.3)
Framingham 10-yr cardiovascular disease risk score =15% 2870 (61.4) 2867 (61.2)
Fernale sex — no. (%) 1684 (36.0) 1648 (35.2)
Age —yr
Overall 67.9+£9.4 67.9+9.5
Among those =75 yr of age 79.8+3.9 79.91+4.1

N. Engl J Med., 2015;373:21032116




gce SPRINT Trial

Baselinecharacteristicof the study participants

Table 1. Baseline Characteristics of the Study Participants.*

Characteristic

Criterion for increased cardiovascular risk— no. (%) 1
Age=75yr
Chronic kidney disease}
Cardiovascular disease
Clinical
Subclinical
Framingham 10-yr cardiovascular disease risk score =15%
Fernale sex — no. (%)
Age —yr
Overall

Among those =75 yr of age

Intensive Treatment

(N=4678)

1317 (28.2)
1330 (28.4)
940 (20.1)
779 (16.7)
247 (5.3)
2870 (61.4)
1684 (36.0)

67.9+9.4
79.8£3.9

Standard Treatment

(N=4683)

1319 (28.2)
1316 (28.1)
937 (20.0)
783 (16.7)
246 (5.3)
2867 (61.2)
1648 (35.2)

67.9£9.5
79.9£4.1

Chronic Kidney Diseaseasdefined as an estimated GFR less thanrBdml|/1.73 m2 of BSA

N. Engl J Med., 2015;373:21032116
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Baseline characteristics of the study participafusnt.)

Table 1. Baseline Characteristics of the Study Participants.*

Intensive Treatment Standard Treatment

Characteristic (N=4678) (N=4683)
Baseline blood pressure— mm Hg

Systolic 139.7+£15.8 139.7:15.4

Diastolic 78.2+11.9 78.0£12.0
Distribution of systolic blood pressure — no. (%)

=132 mm Hg 1583 (33.8) 1553 (33.2)

>132 mm Hg to <145 mm Hg 1439 (31.8) 1549 (33.1)

=145 mm Hg 1606 (34.3) 1581 (33.8)
Serum creatinine — mg/dl 1.07+0.34 1.08+0.34
Estimated GFR — ml/min/1.73 m?

Amaong all participants 71.8+20.7 71.7+20.5

Among those with estimated GFR =60 ml/min/1.73 m? 81.3£15.5 81.1+15.5

Among those with estimated GFR <60 ml/min/1.73 m? 47.8+9.5 47.9+9.5
Ratio of urinary albumin (mg) to creatinine (g) 44.1+178.7 41.1+152.9

N. Engl J Med., 2015;373:21032116
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SPRINT Trial

Baselinecharacteristicof the study participants(cont.)

Table 1. Baseline Characteristics of the Study Participants.*

Intensive Treatment

Standard Treatment

Characteristic (N=4678) (N=4683)
Body-mass index| 29.9:5.8 29.8+5.7
Antihypertensive agents — no./patient 1.8=1.0 1.8£1.0
Not using antihypertensive agents — no. (%) 432 (9.2) 450 (9.6)
Statin use (%) 42.@867 %
Aspirin use (%) 51.6004 %

. Engl J Med., 2015;373:21032116
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Wu\z\ntihypertensive medication usenh the SPRINT Trial

TABLE 1

Antihypertensive medications used in SPRINT

Intensive Standard

therapy (%) therapy (%)

Medication class

Angiotensin-converting enzyme inhibitors 76.7
or angiotensin |l receptor blockers

Thiazide-type diuretics 54.9
Dihydropyridine calcium channel blockers 52.8
Beta-blockers 41.1
Aldosterone antagonists 8.7
Other potassium-sparing diuretics 3.1
Nondihydropyridine calcium channel 4.7
blockers

Direct vasodilators 1.3

Information from SPRINT Ressarch Group; Wright JT Ir, Williamson JD, Whelton PE, et al
A randomized trial of intensive versus standard blood-pressure control.
M Engl | hMed 2015, 373:2103-2116.

55.2

33.3
31.3
30.8
4.0
2.5
4.3

2.4




Wm\z\ntihypertensive medication usenh the SPRINT Trial

Mean numberof antihypertensive tables 3.0 1.9




