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Blood Pressure Targets in CKD 

Patients in the post SPRINT era



Risk factors  modifiable risk factors

CKD

Albuminuria / ProteinuriaBlood Pressure

Risk amplifiers

Diabetes



NON DIABETIC 

DIABETIC 

Without albuminuria  (<30 mg/d)

With  albuminuria   30-300  mg/d

With  albuminuria   >300  mg/d

With  albuminuria   30-300  mg/d

With  albuminuria   >300  mg/d

140/90

130/80

130/80

130/80

130/80

140/90

GRADE 1

GRADE 2  Substantial debate.  Different choices will be appropriate for different patients

CKD

December 2012

Meta-analysis of  

death and renal

outcomes trials

renal outcomes trials

BP targets

Without albuminuria  (<30 mg/d)

renal outcomes trials: 

MDRD, AASK , ESCAPE

http://www.kdigo.org/pdf/KI Hep C GL Apr 2008.pdf


designated by  the National Heart, Lung, and Blood Institute (NHLBI) expert panel in 2007

November 9,   2015,

N=9361
(age >50 years, 
non diabetic) 

Syst BP >130 
mmHg
and  at higher 
CV  risk 

• with clinical or subclinical CV  disease other than stroke

• 10 year  CV  risk by Framingham >15%
• >75 years

<120 mmHg

<140 mmHg

 5 year →Stopped  after a median  
time of 3.26 years

PRIMARY  END POINT (Cardiovascular)

MI, other acute coronary syndromes, stroke, HF,
or death from CV causes

3 unattended  BP measurements at an office
visit while the patient was seated and after 5 
min.of quiet rest.

• CKD (no ADPKD); eGFR 20 to 60 ml per minute per 1.73 m2

and proteinuria  <1g/24h) (n=2646)

A  strategy trial, i.e a trial comparing a  two BP targets rather than two drugs



0                    1                  2                  3                    4                5   years

Cumulative  
Hazard 

0.10

0.08

0.06

0.04

0.02

0.03

Primary END POINT, a Cardiovascular Outcome (composite of
myocardial infarction, acute coronary syndrome, stroke, acute
decompensated heart failure, and death from cardiovascular causes)

November 9,   2015,

HR=0.75  (95%CI 0.64-0.89)

243  events

319  events

<120 mmHg

<140 mmHg

• with clinical or subclinical CV  disease other than stroke

• 10 year  CV  risk by Framingham >15%
• >75 years

• CKD (no ADPKD) (eGFR 20 to 60 ml per minute per 1.73 m2

and proteinuria  <1g/24h) (n=2646)



JASN 2017;28:2812-2823

<120 mmHg

<140 mmHg

N=1330

N=1316

eGFR= 47±9 ml/min/1.73m2
..comparable for gender and  ethnicity and  
a  large  series of  clinical variables

72±9 years >75 years 44% 

anti hypertensive  drugs = 2.1 ±1

• CKD (no ADPKD) (eGFR 20 to 60 ml per minute per 1.73 m2

and proteinuria  <1g/24h) (n=2646)

Alb/cr (median)  13 mg/g  (6-43 mg/g)

SPRINT  study  protocol 
https://www.sprinttrial.org/public/Protocol_Current.pdf

Recruitment of a subgroup of 4300 participants with CKD provides 
80% power to detect a 20% effect on the  CVD composite endpoint. 

November 9,   2015,



0              1              2              3             4             5 
years

Systolic BP 
mmHg

150

140

130

120

110
<120 mmHg

<140 mmHg

JASN 2017;28:2812-2823

anti hypertensive  drugs = 2.0 ±1

anti hypertensive  drugs = 2.9 ±1

SERIOUS  ADVERSE  EVENTS  N=627

SERIOUS  ADVERSE  EVENTS  N=640



0                    1                  2                  3                    4                5
years

Cumulative  
Hazard 

0.15

0.12

0.09

0.06

0.03

HR=0.81  (95%CI 0.63-1.05)

JASN 2017;28:2812-2823

Primary END POINT, a Cardiovascular Outcome (composite of
myocardial infarction, acute coronary syndrome, stroke, acute
decompensated heart failure, and death from cardiovascular causes)

112  events

131  events

<120 mmHg

<140 mmHg

Results substantially similar to those in the whole study
population (i.e.  no  effect modification by  CKD on the  
study main end-point) where  the  difference  was instead  
highly  significant .   Statistical  significance not  achieved  for 
insufficient power.



all cause  death 
(secondary  end-point)

0                    1                  2                  3                    4                5
years

Cumulative  
Hazard 

0.15

0.12

0.09

0.06

0.03

HR=0.72  (95%CI 0.53-0.99)

JASN 2017;28:2812-2823

70 deaths

90 deaths

<120 mmHg

<140 mmHg



0                    1                  2                  3                    4                5
years

Cumulative  
Hazard 
0.020

0.015

0.010

0.005

0.000

HR=0.90  (95%CI 0.44-1.13)

main kidney outcome (secondary end point)
a  in eGFR of 50% from baseline , confirmed by repeat testing  90 days later,  or  ESRD

JASN 2017;28:2812-2823

15 events

16  events



JASN 2017;28:2812-2823

1   3    6              12                        24                        36                       48
months

eGFR

ml/min/1.73 m2

52

50

48

46

44

confirmed eGFR  >50%     10 events

confirmed eGFR  >50%     12 events

confirmed eGFR  >30%   44  events

confirmed eGFR  >30%     99  events 2.3 %  per year

1.1%  per year



JASN 2017;28:2812-2823

6              12                        24                        36                       48
months

alb/Cr U
mean ratio  to baseline

1.6

1.4

1.2

1.0

0.8



0              1              2              3             4             5 
years

Systolic BP 
mmHg

150

140

130

120

110

JASN 2017;28:2812-2823

anti hypertensive  drugs = 2.0 ±1

anti hypertensive  drugs = 2.9 ±1

SERIOUS  ADVERSE  EVENTS  N=640

n= 16

Serum K <3.0 mMol/L

* n=30

SERIOUS  ADVERSE  EVENTS  N=627

Episodes

n= 78

serum K >5.5  mMol/L

*  n=106

0.4% per year

0.7% per year

2.7% per year

2.0% per year



In patients with mild to moderate CKD and hypertension,

In exploratory analyses, intensive SBP lowering caused a slightly higher
rate of eGFR decline of degree less than 50% and a modest risk excess
for hypokaliemia and hyperkaliema.

The balance of benefits and harms seems to favor intensive SBP lowering
in this population.

in SBP resulted in substantial reductions in CV events and
all-cause death without an effect on the incidence of 50% eGFR loss or
ESRD.

intensive
reduction

The SPRINT CKD substudy message

3 unattended BP measurements at an office
visit while the patient was seated and after 5 
min.of quiet rest.

This is not standard Office BP
(the measure we apply in
clinical practice) but a «research
grade» BP measurement



100                     150                     200  mmHg

Average «SPRINT»  measurement

and  Office measurement

100

50

0

-50

-100

Systolic BP

«SPRINT»  measurement – Office measurement

J Am Heart Assoc. 2017;6:e004536.

BP  measured as in the SPRINT  study and routinely measured BP  in the  office in 275 CKD patients

with BP <140/90

-12  mmHg

+21 mmHg

-46 mmHg

For  establishing the 

target to  apply in 

clinical practice can  we

pragmatically add 10 

mmHg to the SPRINT  

systolic BP target (120 

mmHg) and set the 

thershold at 130 

mmHg? 

The  95%CI is too wide 

for  office systolic BP 

130 mmHg be  adopted

as the target BP

Hypertension. 2016;68:3-5.

For high-risk patients (including 

CKD) intensive management to 

target a systolic BP ≤120 mm Hg 

should be considered.

Intensive management should be 

guided by automated office BP 

measurements



602 (80%) were not eligible for SPRINT

SPRINT is not a typical CKD trial.  

Findings in SPRINT  apply to a minority of the  CKD 

population seen by nephrologists

Trials profiled to the characteristics of the CKD population
remain a priority to set treatment targets in CKD

series of 753 incident CKD patients in 12

Nephrology clinics in a 2 million population

Southern Italy area

Age <50 years (17%)

eGFR >59 <20 ml/min/1.73m2 (37%)

Diabetes (38%)

Syst BP>150-180 (15%)

BP already on target (33%)

Proteinuria (32%)

Symptomatic HF (5.6%)

on immunosuppressive drugs (2.2%)

ADPKD (5.3%)

How representative

is the SPRINT

study CKD sub-

population of CKD

patients normally

seen in Nephrology

clinics?



NON DIABETIC 

DIABETIC 

Without albuminuria  (<30 mg/d)

With  albuminuria   30-300  mg/d

With  albuminuria   >300  mg/d

140/90

130/80With  albuminuria   30-300  mg/d

With  albuminuria   >300  mg/d 130/80

130/80

130/80

140/90

December 2012
BP targets

Without albuminuria  (<30 mg/d)

120/80

120/80

120/80

No interaction between alb/cr and the  

composite end-point in patients with 24h 

proteinuria  <1g

10 trials  (SPRINT 

excluded)

Hypertension. 2016;68:3-5.

http://www.kdigo.org/pdf/KI Hep C GL Apr 2008.pdf


Office  BP is an an overtly inadequate

means for estimating BP  in CKD  and 

in the general population as well

Hypertension  is a  risk factor too important

for BP be suboptimally measured.

Major  efforts should be  made  for 

measuring BP  by  adopting «research

grade»  BP measurements , like in the 

SPRINT  study.

The  adoption of this metric is essential for 

making sound decisions considering the  

novel information   generated in the  

SPRINT trial.

130/80 mmHg120/80 mmHg





Hypertension 2016;  68:642-53   

15 trials 18 trials



Composite Ranking for 
Relative Risks by GFR

and Albuminuria
(KDIGO 2009)

Albuminuria (mg/g)

<10       11-29      30-300    300-2000   >2000

>105

90-104

75-89

30-44

60-74

45-59

15-29

<15

GFR Stages

(mL/min/ 1.73m2)

http://www.kdigo.org/pdf/KI Hep C GL Apr 2008.pdf

