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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
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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




) ] -
(= SPRINT Tnal
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
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Wz\ntihypertensive medication usenh the SPRINT Trial

TABLE 1

Antihypertensive medications used in SPRINT
Standard

Intensive
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

55.2

33.3
31.3
30.8
4.0
2.5
4.3

2.4

Infarmation from SPRINT Research Group; Wright IT Ir, Williamsan 10, Whelton PE, et al
A randomized trial of intensive versus standard blood-pressure control.
M Engl | hMed 2015, 373:2103-2116.

Mean numberof antihypertensive tables 3.0

1.9




Antinhypertensive medication used in tis#RINT Trial

w Medications from all major classes of
antihypertensive agents were provided BYYRINT
at no costs to the participants

w There waso restriction on using any
antihypertensive medicationsand this was at the
discretion of individual investigators

w Thiazidetype diuretics were encouragess firstc
line agents (witlchlorthalidoneas the primary
thiazidetype diuretic)
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Systolic blood pressure in the two treatment arms

150

B

T 1404 Standard treatment

E

E

g

a

g 1304

&

3

<]
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=

E 120+

w L

)

v Intensive treatment

110
T T T T T T
0 1 2 3 4 5
Years

No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4001 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 2.3 2.7 2.8 2.3 2.8 2.8 2.8 2.3 2.8 3.0

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



(&2 SPRINT Trial

Systolic blood pressure in the two treatment arms

1307 | The mean systolic blood pressure at the yelr
B
T 1404 136.2 mmHg Standard treatment
E
E
x
a
g 1304
o |
3
<} ]
[
= !
E 120+
2 |
v 121.4 mmHg Intensive treatment
110- 1
l l T T T T
0 1 2 3 4 5
Years
No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4001 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 2.3 2.7 2.8 2.3 2.8 2.8 2.8 2.3 2.8 3.0

N. Engl J Med., 2015;373:21032116
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Systolic blood pressure in the two treatment arms

1307 | The mean systolic blood pressure at the yelr
B
T 1404 136.2 mmHg Standard treatment
E
E
x
a
g 1304
o |
3
<} ]
[
= !
E 120+
2 |
v 121.4 mmHg Intensive treatment
110- 1
l l T T T T
0 1 2 3 4 5
Years
No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4001 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Intensive treatment 2.3 2.7 2.8 2.3 2.8 2.8 2.8 2.3 2.8

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




(e SPRINT Trial b
PrimaryQutcome

wDefinition of Primary Outcome:

the rate ofcomposite outcomef myocardial
infarction, acute coronary syndrome not
resulting iIn myocardial infarction, stroke, acute
decompensated heart failure or death from
cardiovascular causes

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

wDefinition of Secondary Outcomes:

iIndividual componentsf the primary
composite outcomeplus death from any
cause

and

the composite of the primary outcoma
death from any case

N. Engl J Med., 2015;373:21032116
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Renal outcomes different deflmtlons

w For patientswith chronic kidney disease
(eGFR60 ml/min/1.73 m2) at baselinerenal
outcome was defined by:

composite of decrease In theGFROf 50% or more,
or development of ESRD requiring letlegm
dialysis or kidney transplantation

w For participantsvithout chronic kidneyisease
at baseline renal outcome was defined by:

a decrease In theGFRf 30% or more to a value of
less than 60 ml/min/1.73 m2
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Systolic blood pressure in the two treatment arms

150+

Standard treatment
: [

The intervention was stopped early after mediar
follow-up of 3.62 yearsowing to a significantly
lower rate of the primary composite outcome

In the intensive-treatment group
|

—

0 1 2 3 4 5
Years

No. with Data

Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4001 4029 3920 3204 2035 1048 286

Mean No. of Medications

Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 2.3 2.7 2.8 2.3 2.8 2.8 2.8 2.3 2.8 3.0

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



SPRINT Trial

Primary and secondary outcomes and renal outcomes

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*

Outcome

All participants
Primary outcomef
Secondary outcomes
Myocardial infarction
Acute coronary syndrome
Stroke
Heart failure
Death from cardiovascular causes
Death from any cause
Primary outcome or death
Participants with CKD at baseline
Composite renal outcomet
=50% reduction in estimated GFR]
Long-term dialysis
Kidney transplantation
Incident albuminuria¥
Participants without CKD at baseline|

=30% reduction in estimated GFR to <60 ml/
min/1.73 m%{

Incident albuminuria¥

Intensive Treatment

no. of patients (%) % per year

(N=4678)

243 (5.2) 1.65

97 (2.1) 0.65

40 (0.9) 027

62 (1.3) 041

62 (L.3) 041

37 (0.8) 025

155 (3.3) 1.03

332 (7.1) 2.25
(N=1330)

14 (1.1) 0.33

10 (0.8) 0.23

6 (0.5) 0.14

0

49/526 (9.3) 3.02
(N=3332)

127 (3.8) 121

110/1769 (6.2) 2.00

Standard Treatment

no. of patients (%) % per year
(N=4683)
319 (6.8) 2.19
116 (2.5) 0.78
40 (0.9) 0.27
70 (1.5) 0.47
100 (2.1) 0.67
65 (1.4) 0.43
210 (4.5) 1.40
423 (9.0) 2.90
(N=1316)
15 (1.1) 0.36
11 (0.8) 0.26
10 (0.8) 0.24
0
59/500 (11.8) 3.90
(N=3345)
37 (L1) 0.35
135/1831 (7.4) 2.41

Hazard Ratio
(95% C1)

0.75 (0.64-0.89)

0.83 (0.64—1.09)
1.00 (0.64-1.55)
0.89 (0.63—1.25)
0.62 (0.45-0.84)
0.57 (0.38-0.85)
0.73 (0.60-0.90)
0.78 (0.67—0.90)

0.89 (0.42-1.87)
0.87 (0.36-2.07)
0.57 (0.19-1.54)

0.72 (0.48-1.07)

3.49 (2.44-5.10)

0.81 (0.63-1.04)

P Value

<0.001

0.19
0.99
0.50
0.002
0.005
0.003
<0.001

0.76

0.75

0.27

0.11

<0.001

0.10

N. Engl J Med., 2015;373:21032116
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Primary and secondary outcomes and renal outcomes

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*
Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% CI) P Value
no. of patients (%) % peryear  no. of patients (%) % per year
All participants (N=4678) (N=4683)
Primary outcomet 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64-0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09)  0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25)  0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90)  0.003
Primary outcome or death 332 (7.1) 2.25 423 (9.0) 2,90 0.78 (0.67-0.90) =0.001
Participants with CKD at baseline (N=1330) (N=1318)
Composite renal outcomet 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=50% reduction in estimated GFR] 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07)  0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54)  0.27
Kidney transplantation 0 0
Incident albuminuria¥ 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07)  0.11
Participants without CKD at baseline| (N=3332) (N=3345)
=30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37 (1.0) 0.35 3.49 (2.44-5.10) <0.001
min/1.73 m%{
Incident albuminuriaq] 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04)  0.10

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



SPRINT Trial b

Primary and secondary outcomes and renal outcomes

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*
Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% CI) P Value
no. of patients (%) % peryear  no. of patients (%) % per year
All participants (N=4678) (N=4683)
Primary outcomet 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64-0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09)  0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25)  0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90)  0.003
Primary outcome or death 332 (7.1) 2.25 423 (9.0) 2.90 0.78 (0.67-0.90) <0.001
Participants with CKD at baseline (N=1330) (N=1318)
Composite renal outcomet 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=50% reduction in estimated GFR] 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07)  0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54)  0.27
Kidney transplantation 0 0
Incident albuminuria¥ 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07)  0.11
Participants without CKD at baseline| (N=3332) (N=3345)
=30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37 (1.0) 0.35 3.49 (2.44-5.10) <0.001
min/1.73 m%{
Incident albuminuriaq] 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04)  0.10

N. Engl J Med., 2015;373:21032116
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Primary outcomenddeathfrom anycause

B Death from Any Cause

1.04 0.105 Hazard ratio with intensive treatment,
0.73 (95% Cl, 0.60-0.90)
0.08—
0.8
E 0.06-
S Standard treatment
I 06 0.04-]
@
£
S 4l 0.02+ Intensive treatment
= L
£
. = 0.00+ T T T T 1
A Primary Outcome ¥ 02 0 1 2 3 4 5
1.0 0.10— Hazard ratio with intensive treatment, '
0.75 (95% Cl, 0.64-0.89) e
0.08_ 0.0 1} T T T
° 0.8+ Standard treatment 0 1 2 3 4
E 0.06]
Years
£ os 0.04 i
p 7 Intensive treatment  No. at Risk
3 Standard treatment 4683 4528 4383 299§ 789
s 4 0.02- Intensive treatment 4678 4516 4390 3016 807
g 0.00 T T T T T
ht 0 1 2 3 4 5
0.2
e ————
0.0 == T T T |
0 1 2 3 4 5
Years
No. at Risk
Standard treatment 4683 4437 4228 2829 721
Intensive treatment 4678 4436 4256 2900 779

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



SPRINT Trial b

Primary and secondary outcomes and renal outcomes

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*
Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% CI) P Value
no. of patients (%) % peryear  no. of patients (%) % per year
All participants (N=4678) (N=4683)
Primary outcomet 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64-0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09)  0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25)  0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90)  0.003
Primary outcome or death 332 (7.1) 2.25 423 (9.0) 2.90 0.78 (0.67-0.90) <0.001
Participants with CKD at baseline (N=1330) (N=1318)
Composite renal outcomet 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=50% reduction in estimated GFR] 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07)  0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54)  0.27
Kidney transplantation 0 0
Incident albuminuria¥ 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07)  0.11
Participants without CKD at baseline| (N=3332) (N=3345)
=30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37 (1.0) 0.35 3.49 (2.44-5.10) <0.001
min/1.73 m%{
Incident albuminuriaq] 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04)  0.10

N. Engl J Med., 2015;373:21032116
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(ea SPRINT Trial
Serious adverse events

Table 3. Serious Adverse Events, Conditions of Interest, and Monitored Clinical Events.

Intensive Treatment  Standard Treatment

Variable (N=4678) (N=4683) Hazard Ratio P Value
no. of patients (%)
Serious adverse event® 1793 (38.3) 1736 (37.1) 1.04 0.25

Conditions of interest

Serious adverse event only

Hypotension 110 (2.4) 66 (1.4) 1.67 0.001
Syncope 107 (2.3) 80 (1.7) 1.33 0.05
Bradycardia 87 (1.9) 73 (1.6) 1.19 0.28
Electrolyte abnormality 144 (3.1) 107 (2.3) 1.35 0.02
Injurious fall{ 105 (2.2) 110 (2.3) 0.95 0.71
Acute kidney injury or acute renal failure:: 193 (4.1) 117 (2.5) 1.66 <0.001

N. Engl J Med., 2015;373:21032116
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— Acute KidneyInjury in SPRINT \

Hazard ratio with intensive treatment,
1.64 (95% CI: 1.30-2.10), p<0.0001

0.10 Intensity of BP Treatment and AKI in SPRINT
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RoccoM.V. et al. Am J Kidney Dis2018 71, 352- 361



V= Acute KidneyInjury in SPRINT

AKI 1 AKI 2 A
(1.5¢2.0x |(2.0¢3.0x (>3.0 x
s-creatinine |s-creatinine |s-creatinine
Increase) Increase) Increase)
Intensive 212 128 42 42
Standard 124 81 18 25

Dialysis treatment 8 vs. 6 patients

RoccoM.V. et al. Am J Kidney Dis2018 71, 352- 361



 Intensive vs. standard BP CKDpatients

Inclusion “1,
criteria: S N VU W A /J

133 I|+++

130

A Hypertension
A High CV risk #"4“4;---4“# b %

A CKD & (no HD) R M;,_*ﬁ% -
A Proteinuria<lg/day - %i

127

Systolic Blood Pressure (mm Hg)

115
I I I I I I I I I
4 . 0 6 12 18 24 30 36 42 48 54
A No diabetes (but IGT) Follow-up Month
Number With Data
Standard: 1316 1215 1156 117 1087 1022 766 480 230 46
Intensive: 1330 1246 1194 1145 1136 1054 804 515 268 58
Mean Number of Meds
Standard: 2.1 2.0 2.0 2,0 241 2,0 241 2.1 24 2,0
Total Of 2 6 46 p atl e ntS Intensive; 2.1 29 3.0 3.0 30 3.0 29 29 3.0 3.1
1

CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



- Intensive vs. standard Bf CKDpatients

Primary CV Outcome
HR 0.81 (0.63.05

0,15 standard
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0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Years Follow-up

Number at risk
. Standard 1316 1241 1164 801 245
2,646 patients  ave 1330 1243 1181 808 278

CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823
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- Intensive vs. standard Bf CKDpatients

All-cause deatlfOutcome
HR 072(053-0.99

Cumulative Hazard

0.15
0,12
p=0.04
0.09 ¥
I
0.06 e LT
T e
0.03 _._{_#7?__#,_’:_.-— —_
e —
0.00 L= I I I I I I I I I
0.0 05 1.0 1.5 20 25 3.0 35 4.0 4.5
Years Follow-up
Number at risk
Standard 1316 1277 1227 B65 269
Ihtensive 1330 1279 1244 859 295

2,646 patients

CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



- Intensive vs. standard Bf CKDpatients

Endstage renal disease 60%eGFR decrease
HR 0.90 (0.44.83)

NS

0.020 1
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3 — - intensive
E 0,005 B
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0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4,0
Years Follow=up
Number at risk

Standard 1316 1265 1214 854 266
htensive 1330 1268 1230 850 286

2,646 patients

CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



- Intensive vs. standard Bf CKDpatients

Change
In eGFR

standardg0.32 ml/min/year  stndrn

f %FH\H

intensivec0.47ml/min/year }A
Int

2,646 patients L | | | | | . |

13 6 12 18 24 30 36 42 48

Month

CheungA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



~Intensive vs. standard BPUKD

Adverse effects with lower BP

A Hyperkalemia 36% increased
A Hypokalemia 87% increased

A Acute kidney injury46% increased

CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



gce .
~Intensive vs. standard BPUKD

100 4 2,646 patients p<0.01
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80 7 B =Intensiv
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-50% GFR -40% GFR -30% GFR
CheundA.K.,et al. JAm. Soc Nephrol., 2017, 28, 2812 2823



(&2 Kidney functiordeclinein SPRINTrial '
(in patients without CKD at baseline)

Patientswithout CKI0 SDCw_HBcn Yf KYAYK Yu U

Blood Pressure (mmHg)

Number with data

MAP reduction <20 mmHg

MAP reduction 20 to <40 mmHg
MAP reduction 240 mmHg

[

- . Systolic blood pressure

-——

MAP reduction <20 mmHg Rt

MAP reduction 20 to <40 mmHg
MAP reduction 240 mmHg —_———

e m e e — e RS £ —

g
— — -~
T —— — — — —

Mean arterial pressure

B ————

Diastolic blood pressure

D i T —

1136
1857
309

Time (years)

1028 967 932 902 851 640 346 136 61
1795 1763 1714 1698 1611 1229 739 331 169
303 299 291 284 280 209 129 S8 33

MagricoR.,et al. ClinJ Am. Soc Nephrol., 2018, 13, 73- 80



(&2 Kidney functiordeclinein SPRINTrial '
(in patients without CKD at baseline)

30%reduction in eGFR

a3
E 7 MAP reduction
240 mmHg
o ]
- o0
g MAP reduction
I =2 20 to <40 mmHg
5 I |
=
v s MAP reduction
& <20 mmHg
& P<0.001
X
< I ] ] ] |
0 12 24 36 48
Meonths
Number at risk
Less than 20 mmHg 1126 1068 1022 712 170
20 to <40 mmHg 1854 1816 1750 1266 368
40 mmHg or more 309 297 281 204 59

MagricoR.,et al. ClinJ Am. Soc Nephrol., 2018, 13, 73- 80



@mm Kidney functiordecline(a decrease in the eGFR of BO%g
or more to a value of less than 60 ml/min/1.73 )nQSPRIN$tudy

NNT= number needed tdreat
NNH= number needed tdharm

NNT NNH I NNT NNH NNT NNH
Cardiovascular events Kidney function decline | Cardiovascular events Kidney function decline Cardiovascular events Kidney function decline
43.5 65.4 : 41.7 35.1 95.2 15.9
patients patients patients patients patients patients
10% - |
|
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8% - I
I
ﬁ |
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= I
[ |
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I
2% 4 I
2.1% |
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Standard Standard | Standard Standard Standard Standard
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MAP reduction in intensive group : MAP reduction in intensive group MAP reduction in intensive group

MagricoR.,et al. ClinJ Am. Soc Nephrol., 2018, 13, 73- 80



~ Why the low BP target did not bringnal ‘

benefits In theSPRINTral?

wBlood pressure was measured with the use of
an automated measurement system (model
907, Omron Healthcareby patients left alone
intheroon® G KAOK StAYAYLIl
S ¥ T $hese valués of BP seem to be cal1®0
mmHg lower, that obtained with the traditional
method, measured In the office by the
physician or nurse
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measurement reported In different trials

ACCORD

SPs3

SPRINT

HOT

TROPHY

ONTARGET

TRANSCEND

Model 907, Omron Healthcare, Lake Forest, IL

Colin BP-8800C, Press Mate, Meaena Medical Inc, Bedford, TX

Model 907, Omron Healthcare, Lake Forest, IL

Visomat OZ, D2 International, Hestia Pharma GmbH, Germany

HEM-705CP, Omron Healthcare, Lake Forest, IL

HEM-757, Omron Corporation, Tokya, Japan

HEM-757, Omron Corporation, Tokyo, Japan

Attended

Attended

Unattended

Attended

Attended

Attended

Attended

The ACCORD Study Group?

The SP53 Study Group?

The SPRINT Research Group”

Hansson et al®

Julius et alt®

Verdecchia et al®®

Verdecchia et al®
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measurement reported In different trials

ACCORD Model 907, Omron Healthcare, Lake Forest, IL Attended The ACCORD Study Group?
SPS3 Colin BP-8800C, Press Mate, Meaena Medical Inc, Bedford, TX Attended The SP53 Study Group?
SPRINT Model 907, Omron Healthcare, Lake Forest, IL Unattended The SPRINT Research Group”
HOT Visomat OZ, D2 International, Hestia Pharma GmbH, Germany Attended Hansson et al®

TROPHY HEM-705CP, Omron Healthcare, Lake Forest, IL Attended Julius et a9

ONTARGET HEM-757, Omron Corporation, Tokya, Japan Attended Verdecchia et al*”
TRANSCEND HEM-757, Omron Corporation, Tokyo, Japan Attended Verdecchia et al®®

BP was obtained by an automatic device wpatient has been resting alone for 5 m
BP was checked every minute, totab3imes and the average value was calculate
The methodology for measuring BPSRRIN Trialwas not the same what is used

In most clinical practices arttis difference has significant clinical implications




(erg 2
Blood pressure recording in tI&PRINT Trial

OMmRON

INSTRUCTION MANUAL

OMRON
Digital Automatic Blood Pressure Monitor

Model

HEM-907




Blood pressure recording in ti&PRINT Trial

w Targeting the SBP <120 mmHg without using similar
measurement methods as in the trial may increase the
risk of serious adverse events fystematically
overshooting the triabased BP targets and potentially
leading to hypotensive complications

w Thus, applyinghe SPRINihtensive BP targets based
on usual office measurements would correspdodh
SBP targetrange of 1abo p HJY
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Why It was so many renal outcomes
observed in thé&SPRINT Trial

wThe decline of blood pressure obtained
In the high risk population (>50 years of
age with cardiovascular risks) was too
fast in the intensivdreatment arm!
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Systolic blood pressure in the two treatment arms
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No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4001 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 2.3 2.7 2.8 2.3 2.8 2.8 2.8 2.3 2.8 3.0
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Managing Hypertension in Patients with CKD: A

Marathon, Not a SPRINT

Glenn M. Chertow,* Srinivasan Beddhu, Julia B. Lewis,* Robert D. Toto,® and

Alfred K. Cheung?’

*Division of Nephrology, Department of Medicine, Stanford University, Stanford, California; TDivision of Nephrology,
Internal Medicine School of Medicine, University of Utah, Salt Lake City, Utah; *Division of Nephrology and Hypertension,
Department of Medicine, Vanderbilt University, Nashville, Tennessee; and 5Department of Clinical Science, University of

Texas Southwestern, Dallas, Texas

ABSTRACT

In this manuscript, nephrologist-investigators from one of five Clinical Center
Networks of the Systolic Blood Pressure Intervention Trial (SPRINT) provide
background information and context on the intensity of anti-hypertensive therapy
in conjunction with the release of detailed results from SPRINT's primary analysis.
The authors highlight published evidence on the safety and efficacy of differing
intensities of anti-hypertensive therapy in mild to moderate CKD, where SPRINT
will help to inform practice, as well as where gaps in evidence will remain. The
authors also challenge the nephrology community to renew its attention and efforts
on hypertension clinical care and research.

JAm Soc Nephrol 27: 40-43, 2016, doi: 10.1681/A5N.2015101125

were incorrectly relied on to change clin-
ical practice include the provision of an-
tiarrhythmic agents for the treatment of
premature ventricular beats after myo-
cardial infarction (a strategy countered
by results from the Cardiac Arrhythmia
Suppression Trial),2 the provision of es-
trogen replacement therapy in postmen-
opausal women to reduce cardiovascular
risk (countered by results from the Heart
and Estrogen/Progestin Replacement

J. Am. Soc. Nephrol., 2016, 27,-48



Qrmm [T —

SPECIAL ARTICLE ‘ www.jasn.org

Managing Hypertension in Patients with CKD: A

Marathon, Not a SPRINT

Diet in Renal Disease (MDRD) Study!©
Glenn M. Ctand the African American Study of
Alfred K. ChKidney Disease and Hypertension
Division OWEl(AﬂSK}.“ Both trials focused on
Internal Medicir progression of kidney disease as the pri-
Department of | mary outcome, and both found no sig-
Texas Southwet pificant differences comparing mean

change in measured (iothalamate)

GFR from baseline to the end of the
ABSTRACT treatment between standard (approxi-
In this manut mately 140/90 mmHg) and more inten-
Networks of sive (approximately 125/75 mmHg) BP
background i target groups during the intervention
N CONJUNCTIOT 1, rtion of the trial. It should be noted
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intensities of . . L,
will help to i AASK had nearly sufficient statistical
suthors also ¢ POWer to evaluate effects of the more
on hypertensi intensive BP intervention on major car-

J Am Soc Nephre diovascular events.

ALERT: SPRINT IS NOT A TYPICAL
CKD TRIAL

Clinical trials in nephrology have been
few and far between, and we should
celebrate SPRINT s success. However,
we should recognize what SPRINT is
and what it is not. SPRINT is a cardio-
vascular trial in which a sizeable fraction
of patients with mild to moderate CKD
was included. SPRINT is not a typical
CKD trial. SPRINT is not a trial of
CKD progression. SPRINT is a trial
comparing the effects of standard versus
more intensive antihypertensive therapy
in persons with preexisting cardiovascu-
lar disease or at high risk for cardiovas-
cular disease, including the elderly and
persons with mild to moderate CKD, the

nto change clin-
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the treatment of
reats after myo-
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lar disease or at high risk for cardiovas-
cular disease, including the elderly and
persons with mild to moderate CKD, the

nto change clin-
provision of an-
the treatment of
reats after myo-
ategy countered
diac Arrhythmia
provision of es-
apy in postmen-
;e cardiovascular
s from the Heart
n Replacement

J. Am. Soc. Nephrol., 2016, 27,-48



(e %

| CLINICAL RESEARCH | www.jasn.org

Acute Declines in Renal Function during Intensive BP
Lowering: Implications for Future ESRD Risk

Elaine Ku,*" George Bakris,* Kirsten L Johansen,* Feng Lin,* Mark J. Sarnak!
Vito M. Eampese,“ Kenneth Jamerson,** Jennifer J. Gassman,’ Miroslaw Smc:gc:rzewski,“

and Chi-yuan Hsu*

*Division of Mephrology, Department of MiJ Am Soc Nephrol 28: 2794-2801, 2017. < Mephrology, Department of Pediatrics, and
ﬁD‘EPElI‘tF‘I‘I.EI‘lt of Epidemiclogy and Biostatistics, University of Califomia, 5an Francisco, 5an Francisco, California;
LD‘EPE[I‘tF‘I‘I.EI‘lt of Medicine, University of Chicago, Chicago, llinois; 1[Division of Mephrology, Department of Medicine,
Tufts University, Boston, Massachusetts; TDivision of Mephrology, Department of Medicine, University of Southern
California, Los Angeles, California; **Divison of Cardiovascular Medicine, Department of Medicine, University of Michigan,
Ann Arbor, Michigan; and ”Department of Cuantitative Health Sciences, Cleveland Clinic, Cleveland, Chio

J. Am. Soc. Nephrol., 2017, 28, 272801



" Association between percentage decline in renal function
In the AASK and MDRD studies from time of randomizatior
until month 3 and risk of ESRD

Table 2. Association between percentage decline in renal function in the AASK participants (n=899) from time of
randomization until month 3 and risk of ESRD

Strict BP Arm Usual BP Arm
Renal Function - 2 - - - - 2 - - -
Decline, % - ESRD Incidence®  Unadjusted HR Adjusted HR = ESRD Incidence® Unadjusted HR Adjusted HR
(95% Cl) (95% Cl) (95% CI) (95% Cl) (95% ClI) (95% CI)
AASK 448 451
<5 271 2.7 (2.4 to 3.6) 1.00(0.75t0 1.34) 0.94(0.70t0 1.25) 319 2.7 (2.4 to 3.5) 1.0 (Reference) 1.0 (Reference)
5to0=20 139 36(27t047) 1.26°(0.90t01.76) 1.19°(0.8410 1.68) 98 63(48t08.1) 2.22°(1.60t03.09) 1.83°(1.30to 2.57)
=20 38 98(67t0144) 358(232t05.52) 3.04(1.95w477) 34 1045710 157) 3.83(243t0b.04) 2.56 (1.60to 4.11)
MDED 360 3/3
=5 190 7.1 (6.0 to 8.5) 09307310 1.19) 0.88(0.6810 1.13) 182 7.6 (6.4 to 9.0) 1.0 (Reference) 1.0 (Reference)
5 to <20 150 97(81to11.7) 1.28°(099tc1.64) 108" (08410 1.40) 136 12.6(105t015.1) 1.66°(129t02.13) 1.62°(1.25t0 2 11)
=20 48 15511510 20.9) 203(144102.87) 1.5/(1.09t0224) 55 17.3(13.0t0 23.7) 2.39(1.71t03.35) 1.48 (1.04to0 2.1)

Ku e. et al.,J. Am. Soc. Nephrol., 2017, 28, 22801
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Conclusion:

However, a 5% to <20% eGFR decline in the usual BP arm associated with higher risk of ESRD in AASK
(aHR, 1.83; 95% Cl, 1.30 to 2.57) and MDRD Trial (aHR, 1.62; 5% CI, 1.25 to 2.11). A =20% eGFR decline
associated with higher risk of ESRD in both strict and usual BP arms. Thus, acute eGFR declines =20%

during intensive BP lowering identified a subset of patients at higher risk for adverse outcomes.

Ku e. et al.,J. Am. Soc. Nephrol., 2017, 28, 22801
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Blood Pressure Before Initiation of Maintenance Dialysis and
Subsequent Mortality

Keiichi Sumida, MD, "% Miklos Z. Molnar, MD, PhD,”# Praveen K. Potukuchi, MS,’
Fridtjof Thomas, PhD,” Jun Ling Lu, MD,” Vanessa A. Ravel, MPH.,°
Melissa Soohoo, MPH,° Connie M. Rhee, MD, MSc,° Elani Streja, MPH, PhD,°®
John J. Sim, MD,” Kunihiro Yamagata, MD, PhD,*

Kamyar Kalantar-Zadeh, MD, MPH, PhD,° and Csaba P. Kovesdy, MD'-®

Background: Mortality is extremely high immediately after the transition to dialysis therapy, but the association of
blood pressure (BP) before dialysis therapy initiation with mortality after dialysis therapy initiation remains unknown.

Study Design: Observational study.

Setting & Participants: 17,729 US veterans transitioning to dialysis therapy in October 2007 to September
2011, with a median follow-up of 2.0 years.

Predictor: Systolic (SBP) and diastolic BP (DBP) averaged over the last 1-year predialysis transition period
as 6 (<120 to =160 mm Hg in 10—mm Hg increments) and 5 (<60 to =90 mm Hg in 10—mm Hg increments)
categories, respectively, and as continuous measures.

Outcomes & Measurements: Postdialysis all-cause mortality, assessed over different follow-up periods
(ie, =3, 3-<06, 6-<12, and =12 months after dialysis therapy initiation) using Cox regressions adjusted for
demographics, comorbid conditions, medications, cardiovascular medication adherence, body mass index,
estimated glomerular filtration rate, and type of vascular access.

Am. J. Kidney Dis. 2017, 70, 2R¥7
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@@ Standard vs. lower target B CKD patients'
(meta-analysi$

Meta-analysis

A All randomized controlled trials until June 2016

A Comparison of 2 defined blood pressure targets:
A activeblood pressure treatmenvs. placebo or no treatment

A intensivevs. less intensive BP control

A Only patients witlCKD stage@ €@GFR ¢ Y K YA )
without renal replacement therapy
A Primary outcomemortality

A 18 studies, 15,924 patient$,293 deaths

Malhotra R.et al. JAMA IntMed., 2017, 177, 1498 1505



(@ Standard vs. lower target BR CKD patients |
(meta-analysi$ X

4416 Articles identified through
database searches

4009 Excluded based on review of the
title and duplicates

>

\ 4
407 Abstracts reviewed S R
131 Not an original investigation

95 Multiple publications from the
same trial

> 76 Not a randomized clinical trial
57 Did not assess BP lowering
17 No relevant mortality outcomes
1 Not an adult trial

\4
30 Relevant studies

12 Studies excluded because we could not
access data in the CKD subset

Y

18 Studies included in the
meta-analysis

Malhotra R.et al. JAMA IntMed., 2017, 177, 1498 1505
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et analysis

Results

A Systolic blood pressure initially 148 mmHg

A Systolic BP reduction i 8 mmHg (standard) vs. i 16 mmHg (lower)
AMortality in the Aintensivelyo t

A Without significant heterogeneity across studies
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Standard vs. lower target B CKD patients

(meta-analysi$
No. of Deaths/ Total No.
More Less Favors More  Favors Less PValus

Source Odds Ratio (95% Cl) Score Intensive BP  Intensive BP Intensive BP : : Intensive BP
Wright et al, 14 2002 0.874(0.554-1.380)  -0.578 37540 43/554 —I-— 56
Estacio et al, 24 2000 0.575(0.182-1.820) -0.941 5/62 o/68 35
schrier et al, 25 2002 1.227 (0.398-3.865) 0.349 G657 7/80 J3
Cushman et al, 32 2010 1.271(0.685-2.360) 0.761 26/208 20/198 —l— A5
Heerspink et al,2” 2010 0.B62 (0.662-1.123)  -1.102 11771010 135/1023 -.— 27
Lonn et al, 7 2016 0.993 (0.699-1.410)  -0.039 40911220 97,2399 —.— a7
Beckett et al, " 2008 0.676(0.502-0.911)  -2.570 B3/788 121/816 —.— 01
Klahr et al, 13 1994 1.366 (0.681-2.742) 0.878 207432 147408 —'—l— 38
Mant et al, > 2016 3.588(0.140-91.945) 0.772 1/26 0430 = 44
Ruggenenti et al, 22 2005 0.667 (0.110-4.042) -0.441 21167 3/168 b6
Schrier et al,2> 2002 0.825(0.050-13.701) -0.134 1/41 /34 = » 89
SHEP Cooperative Research Group,28 1991 0.900(0.670-1.209)  -0.700 96/879 103/859 —.— A8
Wright et al, 17 2015 0.714(0.519-0.982) -2.072 70/1330 95/1316 —I— 04
Benavente et al, 33 2013 0.850 (0.468-1.544)  -0.534 244216 25195 —l— 58
Staessen et al, 29 1997 0.826(0.470-1.451)  -0.665 26242 201228 —l— 51

2.566(0.101-64.993) 0.572 0/35 = 57

Toto et al, 23 1995

Heterogeneity: t2=0%; P=.77; 12=0%

0.855 (0.764-0.965)

-2.560

142

5847451

709/8473

01 02 05 1 2
Odds Ratio (95% CI)

Malhotra et al. JAMA Int Med 2017
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C&%[Q Standard vs. lower target BR CKD patients
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Summary

A Intensive (systolic) blood pressure control improves C

outcome and mortality in CKD patients
A Progression of CKDrist retarded, withmore serious

adverse eventgarticularly hypotension, AKI and

worsening of kidney function

Malhotra R.et al. JAMA IntMed., 2017, 177, 1498 1505



The Ideal Blood Pressure Target for Patients With Chronic Kidney Disease Invited Commentary

Invited Commentary

The Ideal Blood Pressure Target for Patients
With Chronic Kidney Disease—Searching for the Sweet Spot

Csaba P. Kovesdy, MD

JAMA Internal Medicie, 2017, 177, 1508507
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lower than 60 ml/min/1.73 m2

Figure. Mortality Hazard Ratios Associated With Various Baseline
Systolic Blood Pressures
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Kovesdy C. P., JAMA Int. Med., 2017, 177, 1508607
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The Ideal Blood Pressure Target for Patients With Chronic Kidney Disease Invited Commentary

Invited Commentary

The Ideal Blood Pressure Target for Patients
With Chronic Kidney Disease—Searching for the Sweet Spot

Csaba P. Kovesdy, MD

In conclusion, the meta-analysis by Malhotra et al' sug-
gests that lowering elevated BP to a target of below 140 mm Hg
and possibly closer to 130 mm Hg improves all-cause mortality
in patients with CKD. There are still numerous open questions
requiring further research about the benefits of treating SBP to
even lower levels, especially in patients with more advanced
stages of CKD.

Kovesdy C. P., JAMA Int. Med., 2017, 177, 1508607
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Invited Commentary

The Ideal Blood Pressure Target for Patients
With Chronic Kidney Disease—Searching for the Sweet Spot

Csaba P. Kovesdy, MD

In conclusion, the meta-analysis by Malhotra et al' sug-
gests that lowering elevated BP to a target of below 140 mm Hg
and possibly closer to 130 mm Hg improves all-cause mortali
in patients with CKD. There are still numerous open questions
requiring further research about the benefits of treating SBP to
even lower levels, especially in patients with more advanced
stages of CKD.

Kovesdy C. P., JAMA Int. Med., 2017, 177, 1508607
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Cardiovascular and renal outcomes according
to achieved blood pressure from clinical trials

CKD with proteinuria < 1 g/d
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Cost-Effectiveness of Intensive versus
Standard Blood-Pressure Control

A.P. Bress, B.K. Bellows, J.B. King, R. Hess, S. Beddhu, Z. Zhang, D.R. Berlowitz,
M.B. Conroy, L. Fine, S. Oparil, D.E. Morisky, L.E. Kazis, N. Ruiz-Negrén,
J. Powell, L. Tamariz, J. Whittle, J.T. Wright, Jr., M.A. Supiano, A.K. Cheung,
W.S. Weintraub, and A.E. Moran, for the SPRINT Research Group*

ABSTRACT

BACKGROUND

In the Systolic Blood Pressure Intervention Trial (SPRINT), adults at high risk for
cardiovascular disease who received intensive systolic blood-pressure control (target,
<120 mm Hg) had significantly lower rates of death and cardiovascular disease
events than did those who received standard control (target, <140 mm Hg). On the
basis of these data, we wanted to determine the lifetime health benefits and health
care costs associated with intensive control versus standard control.

N. Engl. J. Med. 2017, 377, 7455
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Cost-Effectiveness of Intensive versus
Standard Blood-Pressure Control

A.P. Bress, B.K. Bellows, J.B. King, R. Hess, S. Beddhu, Z. Zhang, D.R. Berlowitz,
M.B. Conroy, L. Fine, S. Oparil, D.E. Morisky, L.E. Kazis, N. Ruiz-Negrén,
J. Powell, L. Tamariz, ]. Whittle, J.T. Wright, Jr., M.A. Supiano, A.K. Cheung,
W.S. Weintraub, and A.E. Moran, for the SPRINT Research Group*

ABSTRACT

CONCLUSIONS
In this simulation study, intensive systolic blood-pressure control prevented car-

diovascular disease events and prolonged life and did so at levels below common
willingness-to-pay thresholds per QALY, regardless of whether benefits were re-
~duced after 5 years or persisted for the patient’s remaining lifetime. (Funded by the
National Heart, Lung, and Blood Institute and others; SPRINT ClinicalTrials.gov

number, NCT01206062.)

N. Engl. J. Med. 2017, 377, 7455
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Q ' New classification of blood pressu&C/AHA, 2017

Table 1. Classification of BP*

Category BP

Normal <120/80 mm Hg
Elevated 120-129/<80 mm Hg
Stage 1 hypertension 130-13%9/80-89 mm Hg
Stage 2 hypertension 2140/90 mm Hg

BP = blood pressure.
* Based on accurate measurements and average of =2 readings on =2
occasions.

Carey R.M., Whelton P.KAnn. Intern. Med. 2018 168, 351-358



@g;g Recommendations for treatment of hypertension
“*in patients with CKD according to the 2017 ACC/AHA Guideli

COR = Class of Recommendation
LOE = Level of Evidence

Whelton P. K. et al..J Am. Coll Cardiol, 2018,71:21992269



