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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

GENERAL OUTLINE 

•  Overview of KDIGO Guidelines 
•  Scope 
•  Target BP 

– Albuminuria/ Proteinuria 
– Target Population 

•  Agent (s) of Choice 
•  Summary 
•  Controversies 
•  Future Perspectives 
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Grading of Recommendations  
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supporting
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C  Low 

D Very low 
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Our Scope 

•  BP targets for stages 1-5 CKD  
•  Not CKD 5D (dialysis) 
•  Lifestyle modifications that may lower BP  
•  Choice of antihypertensive agents 
•  Diabetes and no diabetes, Transplanted, 

Children (<19years) and Elderly (≥65years) 
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Not in scope 

•  CKD 5D 
•  How to measure BP* 
•  Technical aspects of ambulatory BP 

monitoring or self measured BP* 
•  In depth pharmacological reviews* 
•  Management of of renal artery stenosis* 
•  Prevention: patients with eGFR >60 ml/

min/1.73m2 without albuminuria* 
 *refer to prior guidelines as appropriate 
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Our Scope 

•  BP targets for stages 1-5 CKD  
•  Not CKD 5D (dialysis) 
•  Lifestyle modifications that may lower BP  
•  Choice of antihypertensive agents 
•  Diabetes and no diabetes, Transplanted, 

Children (<19years) and Elderly 
(≥65years) 
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Populations of Interest 
 Adult CKD stages ND 1-5 non-diabetic 
 Adult CKD stages 1-5 ND diabetic 
  

 Transplant recipients 
 Children (<18 years) 
 Elderly (>65yrs) 

 

 Level of Albuminuria  
 (Not able to stratify by stage of CKD – because of lack of data 
and lack of heterogeneity of effect) 
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Quality of evidence 

Highest- systematic review of RCTs 
High- randomised controlled trials 
Low- Observational data 
Very low- Other evidence 

Adjusted for study quality, consistency, 
directness, strength, etc 
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KDIGO BP Guideline: Headlines 

•  Target BP = Threshold for treatment 
•  Individualize treatment 
•  Balance risk vs. benefit  
•  Graded approach including lifestyle 
•  Action depends on +/- albuminuria  
•  ACE/ARB preferred in specific group 
•  Cautious approach in the elderly 
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Lifestyle	  and	  	  pharmacological	  treatments	  
for	  lowering	  	  blood	  	  pressure	  in	  CKD	  ND	  
pa;ents	  
•  2.1:	  	  	  Individualize	  	  BP	  targets	  and	  agents	  according	  
to	  age,	  co-‐existent	  cardiovascular	  	  disease	  and	  other	  
co-‐morbidi6es,	  risk	  of	  progression	  	  of	  CKD,	  presence	  
or	  absence	  of	  re6nopathy	  (in	  CKD	  pa6ents	  	  with	  
diabetes)	  and	  tolerance	  	  of	  treatment.	  (Not	  Graded)	  

•  2.2:	  	  	  Inquire	  	  about	  	  postural	  	  dizziness	  and	  check	  for	  
postural	  	  hypotension	  	  regularly	  when	  trea6ng	  	  CKD	  
pa6ents	  	  with	  

•  BP-‐lowering	  drugs.	  (Not	  Graded)	  
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Lifestyle	  and	  	  pharmacological	  treatments	  

for	  lowering	  	  blood	  	  pressure	  in	  CKD	  ND	  pa;ents	  
	  •  2.3:	  	  	  Encourage	  lifestyle	  modifica;on	  in	  pa6ents	  

with	  CKD	  to	  lower	  BP	  and	  improve	  long-‐term	  
cardiovascular	  and	  other	  outcomes:	  

•  2.3.1:	  	  	  We	  recommend	  	  achieving	  or	  maintaining	  a	  
healthy	  weight	  (BMI	  20	  to	  25).	  (1D)	  

•  2.3.2:	  	  	  We	  recommend	  lowering	  salt	  intake	  to	  <	  90	  
mmol	  (	  <	  2	  g)	  per	  day	  of	  sodium	  (corresponding	  to	  5	  
g	  of	  sodium	  chloride),	  unless	  contraindicated.	  (1C)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Lifestyle	  and	  	  pharmacological	  treatments	  
for	  lowering	  	  blood	  	  pressure	  in	  CKD	  ND	  pa;ents	  

	  
•  2.3.3:	  	  	  We	  recommend	  	  undertaking	  an	  	  
exercise	  program	  	  compa6ble	  	  with	  	  
cardiovascular	  	  health	  	  and	  	  tolerance,	  aiming	  
for	  at	  least	  30	  minutes	  	  5	  ;mes	  per	  week.	  
(1D)	  

•  2.3.4:	  	  	  We	  suggest	  limi6ng	  alcohol	  intake	  to	  
no	  more	  than	  two	  standard	  	  drinks	  per	  day	  for	  
men	  and	  no	  more	  than	  one	  standard	  	  drink	  	  
per	  day	  for	  women.	  (2D)	  
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Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  without	  diabetes	  mellitus	  

	  
•  3.1: 	  We	  recommend	  	  that	  	  non-‐diabe6c	  	  
adults	  	  with	  CKD	  ND	  and	  urine	  	  albumin	  	  
excre;on	  	  <	  30	  mg	  per	  24	  hours	  	  (or	  
equivalent*)	  	  whose	  	  office	  BP	  is	  	  consistently	  	  
>	  140	  mm	  Hg	  	  systolic	  	  or	  	  >	  90	  mm	  Hg	  	  
diastolic	  	  be	  	  treated	  	  with	  BP-‐lowering	  drugs	  
to	  maintain	  	  a	  BP	  that	  is	  consistently	  ≤	  140	  
mm	  Hg	  systolic	  and	  ≤	  90	  mm	  Hg	  diastolic.	  (1B)	  
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Categories	  for	  Albuminuria	  

Albumin Excretion 
mg/day 

ACR 
mg/mmol 

PCR 
mg/mmol 

Dipstick 

<30 
30-300 
>300 

<3 
3-30 
>30 

<15 
15-49 
>50 

negative 
1+ 

2-3+ 

It is acknowledged that this brings approximations and inaccuracies depending on 
gender, age and other factors, but it is a pragmatic strategy. 

To allow assessment of RCTs where albuminuria or proteinuria was measured in different ways, 
and to enable recommendations based on these categories: 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  without	  diabetes	  mellitus	  

	  
•  3.2:	  	  	  	  We	  suggest	  that	  non-‐diabe;c	  	  adults	  
with	  CKD	  ND	  and	  urine	  albumin	  	  excre;on	  of	  
30	  to	  300	  mg	  per	  24	  hours	  (or	  equivalent*)	  	  
whose	  	  office	  BP	  is	  	  consistently	  	  >	  130	  mm	  Hg	  	  
systolic	  	  or	  	  >	  80	  mm	  Hg	  	  diastolic	  	  be	  	  treated	  	  
with	  BP-‐lowering	  drugs	  to	  maintain	  	  a	  BP	  that	  
is	  consistently	  ≤	  130	  mm	  Hg	  systolic	  and	  ≤	  80	  
mm	  Hg	  diastolic.	  (2D)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  without	  diabetes	  mellitus	  

	  
•  3.3: 	  We	  suggest	  that	  	  non-‐diabe;c	  	  adults	  	  
with	  	  CKD	  ND	  and	  	  urine	  	  albumin	  	  excre;on	  	  
>300	  mg	  	  per	  	  24	  hours	  	  (or	  equivalent*)	  	  
whose	  	  office	  BP	  is	  	  consistently	  	  >	  130	  mm	  Hg	  	  
systolic	  	  or	  	  >	  80	  mm	  Hg	  	  diastolic	  	  be	  	  treated	  	  
with	  BP-‐lowering	  drugs	  to	  maintain	  	  a	  BP	  that	  
is	  consistently	  ≤	  130	  mm	  Hg	  systolic	  and	  ≤	  80	  
mm	  Hg	  diastolic.	  (2C)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  without	  diabetes	  mellitus	  

•  3.4:	  	  We	  suggest	  that	  an	  ARB	  or	  ACE-‐I	  be	  used	  in	  
non-‐diabe;c	  	  adults	  with	  CKD	  ND	  and	  urine	  albumin	  
excre;on	  of	  30	  to	  300	  mg	  per	  24	  hours	  (or	  
equivalent*)	  in	  whom	  treatment	  with	  BP-‐lowering	  
drugs	  is	  indicated.	  	  (2D)	  

•  3.5:	  	  	  	  We	  recommend	  	  that	  an	  ARB	  or	  ACE-‐I	  be	  used	  
in	  non-‐diabe;c	  	  adults	  with	  CKD	  ND	  and	  urine	  
albumin	  	  excre;on	  >	  300	  mg	  per	  24	  hours	  (or	  
equivalent*)	  in	  whom	  treatment	  with	  BP-‐lowering	  
drugs	  is	  indicated.	  	  (1B)	  

KDIGO
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Recommenda;ons	  in	  CKD	  	  
without	  diabetes	  mellitus	  

Albuminuria 
mg/day 

BP Target 
mmHg 

Preferred 
Agent 

<30  <140/90 (1B) None 

30-300  <130/80 (2D) ACEi or ARB 
(2D) 

>300  <130/80 (2C) ACEi  or ARB 
(1B) 

KDIGO
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Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  with	  diabetes	  mellitus	  

	  
•  4.1:	  	  	  We	  recommend	  	  that	  	  adults	  	  with	  
diabetes	  	  and	  CKD	  ND	  with	  urine	  	  albumin	  	  
excre;on	  	  <	  30	  mg	  per	  24	  hours	  	  (or	  
equivalent*)	  	  whose	  office	  BP	  is	  consistently	  	  
>140	  mm	  Hg	  systolic	  or	  >	  90	  mm	  Hg	  diastolic	  	  
be	  treated	  	  with	  	  BP-‐	  lowering	  drugs	  to	  
maintain	  	  a	  BP	  that	  is	  consistently	  ≤	  140	  mm	  
Hg	  systolic	  and	  ≤	  90	  mm	  Hg	  diastolic.	  (1B)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  with	  diabetes	  mellitus	  

	  
•  4.2:	  	  	  We	  suggest	  	  that	  	  adults	  	  with	  	  diabetes	  	  
and	  	  CKD	  ND	  	  with	  	  urine	  	  albumin	  	  excre;on	  	  
>30	  mg	  	  per	  	  24	  hours	  	  (or	  equivalent*)	  	  
whose	  office	  BP	  is	  consistently	  	  >	  130	  mm	  Hg	  
systolic	  or	  >	  80	  mm	  Hg	  diastolic	  	  be	  treated	  	  
with	  	  BP-‐	  lowering	  drugs	  to	  maintain	  	  a	  BP	  that	  
is	  consistently	  ≤	  130	  mm	  Hg	  systolic	  and	  ≤	  80	  
mm	  Hg	  diastolic.	  (2D)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  
CKD	  ND	  pa;ents	  with	  diabetes	  mellitus	  

	  
•  4.3:	  	  	  We	  suggest	  that	  an	  ARB	  or	  ACE-‐I	  be	  
used	  in	  adults	  with	  diabetes	  and	  CKD	  ND	  with	  
urine	  albumin	  	  excre;on	  of	  30	  to	  300	  mg	  per	  
24	  hours	  (or	  equivalent*).	  (2D)	  

•  4.4:	  	  	  We	  recommend	  	  that	  an	  ARB	  or	  ACE-‐I	  be	  
used	  in	  adults	  with	  diabetes	  and	  CKD	  ND	  with	  
urine	  albumin	  	  excre;on	  >	  300	  mg	  per	  24	  
hours	  	  (or	  equivalent*).	  (1B)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Recommenda;ons	  in	  CKD	  	  
with	  diabetes	  mellitus	  

Albuminuria 
mg/day 

BP Target 
mmHg 

Preferred 
Agent 

<30  <140/90 (1B) None 

30-300  <130/80 (2D) ACEi or ARB 
(2D) 

>300  <130/80 (2D) ACEi  or ARB 
(1B) 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Three trials with a total of 2272 participants were included. Lower blood pressure 
target of <130/80 mm Hg no more beneficial than a target of <140/90 mm Hg. 
Participants in the low target groups had a slightly higher rate of adverse events. 
Lower target may be beneficial in subgroups with albuminuria.  

Upadhyay et al. Ann Int Med 2011 
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ACCORD	  BP	  

•  4733	  Type	  2	  DM,	  with	  vascular	  disease	  (40	  yr),	  
or	  risk	  (≥	  55	  yr),<80	  yr.	  

•  Cr	  	  not	  >1.5	  mg/dL,	  proteinuria	  <1g/day.	  
•  RCT	  SBP	  <140mmHg	  or	  <120mmHg	  
•  Also	  RCT	  of	  control	  of	  glucose	  and	  other	  factors	  
	  
	   	   	  Cushman	  et	  al	  NEJM	  2010;	  362;	  1575-‐1585	  

KDIGO
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ACCORD	  

Cushman et al NEJM 2010; 362; 1575-1585 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

ACCORD:	  Primary	  &	  Secondary	  Outcomes	  	  

Intensive	  	  
Events	  (%/yr)	  

Standard	  
Events	  (%/yr)	   HR	  (95%	  CI)	   P	  

Primary	   208 (1.87) 237 (2.09) 0.88 (0.73-1.06) 0.20 

Total	  Mortality	   150 (1.28) 144 (1.19) 1.07 (0.85-1.35) 0.55 

Cardiovascular	  
Deaths	  

60 (0.52) 58 (0.49) 1.06 (0.74-1.52) 0.74 

Nonfatal	  MI	   126 (1.13) 146 (1.28) 0.87 (0.68-1.10) 0.25 

Nonfatal	  Stroke	   34 (0.30) 55 (0.47) 0.63 (0.41-0.96) 0.03 

Total	  Stroke	   36 (0.32) 62 (0.53) 0.59 (0.39-0.89) 0.01 

Serious adverse events attributed to medications : 3.3% vs. 1.27%  p<0.001 
 (mainly hypotension, hyperkalemia, arrythmias) 
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BP	  differences-‐	  Intensity	  trials	  

115	  

120	  

125	  

130	  

135	  

140	  

145	  

150	  

Control	   Intensive	  

Toto	  

REIN-‐2	  

AASK	  

JATOS	  

MDRD	  KDIGO



Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Intensive	  BP	  lowering	  and	  CV	  events	  

Study 

Risk Ratio  
(95% CI) 

baseline  
Systolic BP 

Risk Ratio  
(95% CI) 

BP difference 
(mmHg) 

 0.97 (0.64,1.47)  ABCD (N) 2001 
 0.90 (0.76,1.08)  ACCORD 2010 
 0.87 (0.61,1.24)  AASK 2002 
 0.91 (0.60,1.37)  ABCD(H) 2000 
 0.73 (0.59,0.90)  UKPDS-HDS 1998 
 0.53 (0.30,0.94)  Cardio-Sis 2009 
 0.93 (0.80,1.09)  HOT 1998 
 1.04 (0.70,1.53)  JATOS 2008 

 0.87 (0.79,0.96) ;p=0.006 
(I2 = 8.4%, p = 0.365) 

 Overall (95% CI) 

 Major  CV events 

-3.8/-1.5 

-10/-5 

-13/-7 

-9/-6 

-14.2/-6.7 

-6/-8 

-9.7/-3.3 

-2.9/-3.1 

163 

159 

150 

136 

139 

155 

172 

170 

-8.2/-3.3 
Events/population: 776/13166 vs. 1028/19078 

.1 .5 1 1.5 2.5 

Lv et al, PLoS Medicine, 2012 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

AASK:	  Cumula;ve	  incidence	  of	  composite	  
primary	  outcome	  

Appel et al.  NEJM 2010   

N=1094 KDIGO



Kidney	  Disease:	  Improving	  Global	  Outcomes	  

ESKD	  or	  death	  stra;fied	  by	  level	  of	  proteinuria:	  AASK	  	  

All Patients Urinary protein-to-
creatinine ratio ≤0.22g/g 

Urinary protein-to-
creatinine ratio > 

0.22g/g 
HR  

(95% CI) 
P 

Value 
HR (95% 

CI) 
P Value HR  

(95% CI) 
P Value 

Trial 
Phase 

0.84  
(0.66-1.07) 

0.16 0.98  
(0.66-1.47) 

0.94 0.76  
(0.56-1.04) 

0.09 

Cohort 
Phase 

0.86  
(0.67-1.12) 

0.27 1.22  
(0.87-1.72) 

0.25 0.55  
(0.37-0.84) 

0.005 

Both 
Phases 

0.85  
(0.71-1.02) 

0.08 1.12  
(0.87-1.45) 

0.39 0.67  
(0.52-0.87) 

0.002 

AASK: Appel et al.  NEJM 2010   
N=1094 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Intensive	  BP	  lowering	  and	  ESKD	  

.1 .5 1 1.5 2.5 

 1.02 (0.71,1.46)  ACCORD 2010 

 0.59 (0.21,1.61)  UKPDS-HDS 1998 

 0.92 (0.70,1.22)  AASK 2002 

 1.12 (0.74,1.69)  REIN-2 2005 

 0.67 (0.41,1.10)  ESCAPE 2009 

 2.92 (0.65,13.15)  Toto 1995 

 0.90 (0.82,0.99);P=0.031 
(I2 = 2.7%, p = 0.405) 

 Overall (95% CI) 

 0.89 (0.80,0.98)  MDRD 2005 

Events/population: 483/4492 vs. 511/4123 

End stage kidney disease 

123 

109 

130 

137 

139 

150 

159 

-5/-6 

NA 

-7.6/-3.8 

-4.1/-2.8 

-14.2/-6.1 

-13/-7 

-10/-5 

-9.4/-5.1 

Study 
Risk Ratio  
(95% CI) 

baseline  
Systolic BP 

BP 
difference  

Lv et al, PLoS Medicine, 2012 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Subgroup analysis for ESKD by baseline 
proteinuria (0.3g/day) 

Overall 

ESCAPE 2009 

MDRD 2010 
AASK 2010 

             1.12 (0.66, 1.90) 
p=0.69 (I2=79.7%, p=0.007) 

1.78 (0.62, 5.14) 1.78 (0.62, 5.14) 

0.75 (0.57, 1.00) 0.75 (0.57, 1.00) 
1.39 (1.04, 1.86) 1.39 (1.04, 1.86) 

Overall  

AASK 2010 

REIN-2 2005 

MDRD 2010 

ESCAPE 2009 

0.76 (0.58, 0.99) 

1.00 (0.61, 1.64) 

0.67 (0.53, 0.84) 

            0.71 (0.59, 0.85) 
p<0.001 (I2=18.5%, p=0.3) 

0.76 (0.58, 0.99) 

1.00 (0.61, 1.64) 

0.67 (0.53, 0.84) 

0.53 (0.33, 0.87) 

Patients without baseline proteinuria 

Patients with baseline proteinuria 

Subgroup Hazard Ratio  
(95% CI) 

Hazard Ratio  
(95% CI) 

    1 .2 .5 1 2 4 5 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

BP	  and	  kidney	  failure	  
MDRD	  long	  term	  follow	  up	  

Hazard ratio 0.68 (0.57 to 0.82)  
P <0.001) 

Sarnak et al, Annals of Int Med 2005 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Adjusted	  hazard	  ra;os	  for	  low	  BP	  vs.	  usual	  BP	  by	  baseline	  urine	  
protein	  level:	  MDRD	  

      MDRD:  Sarnak et al. Ann Int Med 2005 N=840 

P for 
interaction 
0.09 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  kidney	  transplant	  
recipients	  (CKD	  T)	  

•  5.1:	  	  	  We	  	  suggest	  	  that	  	  adult	  	  kidney	  	  
transplant	  	  recipients	  	  whose	  	  office	  BP	  is	  	  
consistently	  	  >	  130	  mm	  Hg	  	  systolic	  	  or	  >	  80	  
mm	  Hg	  diastolic	  	  be	  treated	  	  to	  	  maintain	  	  a	  BP	  
that	  	  is	  consistently	  	  ≤	  130	  mm	  Hg	  systolic	  and	  	  
≤	  80	  mm	  Hg	  diastolic,	  irrespec6ve	  of	  the	  level	  
of	  urine	  	  albumin	  	  excre6on.	  (2D)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  kidney	  transplant	  
recipients	  (CKD	  T)	  

•  5.2:	  	  	  In	  	  adult	  	  kidney	  	  transplant	  	  recipients,	  	  
choose	  	  a	  	  BP-‐lowering	  	  agent	  	  afer	  	  taking	  	  
into	  	  account	  	  the	  	  6me	  	  afer	  transplanta6on,	  
use	  of	  calcineurin	  inhibitors,	  	  presence	  or	  
absence	  of	  persistent	  	  albuminuria,	  and	  other	  
co-‐morbid	  condi6ons.	  	  (Not	  Graded)	  KDIGO



Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  children	  	  with	  CKD	  ND	  

•  6.1:	  	  	  We	  recommend	  	  that	  in	  children	  with	  
CKD	  ND,	  BP-‐lowering	  treatment	  is	  started	  
when	  BP	  is	  consistently	  above	  the	  90th	  
percen6le	  for	  age,	  sex,	  and	  height.	  (1C)	  KDIGO



Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  children	  	  with	  CKD	  ND	  

•  6.2:	  	  	  We	  suggest	  that	  	  in	  children	  	  with	  	  CKD	  ND	  
(par6cularly	  	  those	  	  with	  	  proteinuria),	  BP	  is	  lowered	  
to	  consistently	  achieve	  systolic	  and	  	  diastolic	  	  
readings	  	  less	  than	  	  or	  equal	  	  to	  the	  	  50th	  	  percen6le	  	  
for	  age,	  sex,	  and	  	  height,	  	  unless	  achieving	  these	  
targets	  is	  limited	  by	  signs	  or	  symptoms	  	  of	  
hypotension.	  	  (2D)	  

•  6.3:	  	  	  We	  suggest	  that	  an	  ARB	  or	  ACE-‐I	  be	  used	  in	  
children	  with	  CKD	  ND	  in	  whom	  treatment	  with	  BP-‐
lowering	  drugs	  is	  indicated,	  	  irrespec6ve	  of	  the	  level	  
of	  proteinuria.	  (2D)	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Children	  –	  ESCAPE	  TRIAL	  

•  3-‐18	  years,	  N	  =	  385	  
•  All	  on	  ramipril	  
•  24hr	  Ambulatory	  BP:	  50th	  percen6le	  (Intensive	  BP	  
control)	  vs.	  50-‐95	  percen6le	  (Conven6onal	  BP	  
control)	  

•  5	  year	  follow-‐up	  
•  Primary	  end	  points:	  ESKD	  or	  50%	  reduc6on	  in	  GFR	  
•  Secondary	  end	  points:	  BP,	  GFR,	  Urinary	  protein.	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

ESCAPE – primary end-point:   ESKD or 50% reduction in Schwartz 
eGFR  

Wuhl NEJM 2009; 361, 1639-1650 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Blood	  pressure	  management	  in	  children	  	  with	  CKD	  ND	  

•  7.1:	  	  	  Tailor	  BP	  treatment	  regimens	  in	  elderly	  
pa;ents	  	  with	  CKD	  ND	  by	  carefully	  
considering	  	  age,	  co-‐morbidi6es	  	  and	  other	  
therapies,	  with	  gradual	  escala6on	  of	  
treatment	  and	  close	  alen6on	  	  to	  adverse	  
events	  related	  to	  BP	  treatment,	  including	  	  
electrolyte	  	  disorders,	  	  acute	  	  deteriora6on	  in	  	  
kidney	  	  func6on,	  	  orthosta6c	  	  	  hypotension	  	  
and	  	  drug	  	  side	  effects.	  (Not	  Graded)	  
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Populations studies: Age specific BP versus Vascular Mortality 
Metanalysis  from 1 million adults in 61prospective studies 
 

BP in Elderly 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Elderly	  males	  (>80yrs)	  on	  treatment:	  BP	  vs.	  Survival	  

Oates et al J Am Geriatr Soc 2007;55:383-388 
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Pa;ents	  with	  coronary	  artery	  disease	  and	  hypertension:	  	  
Post	  hoc	  analysis	  of	  the	  INVEST	  Trial	  

Messerli et al. Ann Int Med 2006 N=22,576 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

INVEST:	  DM2,	  age>50,	  CAD:	  achieved	  SBP	  and	  
outcome	  

INVEST: n=22,576 with hypertension 
and coronary artery disease, 
randomised to verapamil, then 
trandolapril, then hydrochlorothiazide 
VS atenolol, then hydrochlorothiazide, 
then trandolapril 

N=6400 diabetic participants  

Cooper-DeHoff RM. J Am Med Assoc 2010: 304: 61-68 
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INVEST	  –	  Mortality,	  AMI	  and	  stroke	  vs.	  BP	  per	  
age	  decade	  

	  

Denardo Am J Med 2010; 123: 719-7126 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

The	  whole	  guideline	  in	  one	  slide	  
•  Target	  <140/90	  mmHg	  for	  CKD	  pa6ents	  without	  
albuminuria	  

•  Lower	  target	  (<130/80	  mmHg)	  if	  (any)	  albuminuria	  
•  Consider	  lifestyle	  changes	  	  
•  ACE/ARB	  	  preferred	  if	  ACR	  >30	  mg/24hr	  (whether	  or	  not	  
diabetes	  is	  present)	  

•  Lower	  target	  (<130/80mmHg)	  in	  transplant	  recipients	  
•  Tailor	  treatment	  depending	  on	  co-‐morbidi6es	  
•  Take	  care	  in	  the	  elderly	  
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

BP	  Target	  Recommenda;ons	  in	  people	  with	  
CKD	  (mmHg)	  

	  
Albuminuria 

mg/day 
BP Target 
Diabetes 

BP Target 
No diabetes 

<30  
(A1, normo) 

<140/90 (1B) <140/90 (1B) 

30-300  
(A2, micro) 

<130/80 (2D) <130/80 (2D) 

>300  
(A3, macro) 

<130/80 (2D) <130/80 (2C) KDIGO



Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Recommenda;ons	  in	  CKD	  	  
without	  diabetes	  mellitus	  

Albuminuria 
mg/day 

BP Target 
mmHg 

Preferred 
Agent 

<30  <140/90 (1B) None 

30-300  <130/80 (2D) ACEi or ARB 
(2D) 

>300  <130/80 (2C) ACEi  or ARB 
(1B) 
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Kidney	  Disease:	  Improving	  Global	  Outcomes	  

Recommenda;ons	  in	  CKD	  	  
with	  diabetes	  mellitus	  

Albuminuria 
mg/day 

BP Target 
mmHg 

Preferred 
Agent 

<30  <140/90 (1B) None 

30-300  <130/80 (2D) ACEi or ARB 
(2D) 

>300  <130/80 (2D) ACEi  or ARB 
(1B) 
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BP	  Guidelines:	  Headlines	  

BP	  targets	  
•  Non-‐albuminuric	  CKD	  

–  Target	  BP:	  consistently	  ≤	  140/90	  mmHg	  

•  Albuminuric	  and	  transplant	  CKD	  
–  Target	  BP:	  consistently	  ≤	  	  130/80	  mmHg	  

Drugs	  
•  	  Non-‐albuminuric	  and	  transplant	  CKD	  	  

–  Choice	  of	  agent	  depends	  on	  co-‐morbidi;es,	  other	  drugs	  etc	  	  

•  	  Albuminuric	  CKD	  
–  First	  agent:	  ARB	  /	  ACEI	  preferred	  
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Controversies	  
8.1 	  How	  should	  blood	  pressure	  be	  measured?	  
8.2	   	  Is	  there	  evidence	  for	  a	  lower	  limit	  BP	  target	  level?	  	  
8.3	   	  Should	  albuminuria	  reduc6on	  be	  a	  target	  for	   	  treatment	  

with	  an6hypertensive	  therapies?	  
8.4 	  Should	  we	  maximise	  blockade	  of	  the	  renin-‐ 	  angiotensin	  

system	  (aldosterone	  antagonists,	  direct	  renin	  inhibitors)?	  	  
8.5 	  Should	  ACE	  and	  ARB	  be	  discon6nued	  in	  stage	  5	  	  CKD	  because	  

they	  compromise	  residual	  kidney	  	  func6on?	  
8.6 	  Should	  ethnicity,	  race	  and	  genes	  influence	  treatment?	  
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Future	  perspec;ves	  

• Renal	  data	  from	  ACCORD	  
• SPRINT	  trial	  

• Need	  more	  studies	  
• BP	  lowering	  in	  normotensive	  
• Target	  vs	  non-‐target	  approach	  
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