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Incidence of Kidney Failure
per million population, 1990-2000, by HSA, unadjusted
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Renal Protection
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The effect of antihypertensive treatment



ACE INHIBITORS AND RENAL FUNCTION

Lewis et al: NEJM 1993



Losartan Irbesartan Irbesartan amlodipine
vs placebo vs placebo vs amlodipine vs placebo

X2 creat, ESRD, death 16 20 23 -4
p=0.024 p=0.024 p=0.006 NS

x2 creat 25 33 37 -6
p=0.006 p=0.003 p=0.001 NS

ESRD 28 23 23 0
p=0.002 p=0.07 p=0.007 NS

Death -2 “NS” “NS” “NS”

ESRD or death 20 N/A N/A N/A

RENAAL & IDNT Trial Results 
Comparison of Primary Composite Endpoint and Components

% RR reduction



Liu Y, et al., JAMA 291:  451-459, 2004







4D ALERT 4S AURORA

EP Placebo Placebo Placebo Placebo

CD 23% 5.1% 8.5% 23.4%

AMI (NF) 12% 6.3% 22.6% 7.7%

Non-CVD 25% 6.2% 2.2% 19.4%

Is CVD the same in CKD?
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Risk Factors – MI

RR CI P   .

Age 1.03 (1.00,1.05) 0.0211
Diabetes 2.36 (1.42,3.04) 0.0010
Smoking 2.31 (1.78,5.63) 0.0017
CHD 3.17 (2.08,5.18) 0.0001
LDL 1.41 (1.12,1.77) 0.0038



Risk Factors – Cardiac 
death

RR CI P   . 
Age 1.05 (1.02,1.08) 0.0001
Diabetes 2.82 (1.62,4.91) 0.0002
Smoking 1.55 (0.86,2.80) 0.1490
CHD 3.60 (1.96,6.63) <0.0001
LDL 1.28 (0.99, 1.65) 0.0607
SBP 1.01 (1.00,1.03) 0.0506
PP 1.01 (1.00,1.03) 0.0034
LVH 2.08 (1.11, 3.89) <0.0001
ST-T 3.59 (2.07, 6.21) <0.0001
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Anything new?



Lancet Feb 2009



Relation	of	MACE	with	baseline	
Serum	Phosphate	and	Haemoglobin
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Phosphate	– direct	effects	on	vascular	function	

Stevens KK et al., NDT 2016 (ePub)

Stevens KK et al., Lancet 2015;385:S10



Oral phosphate loading reduced flow mediated dilatation by over 50% 
in normal human subjects.

*	p<0.001	
compared	with	baseline	measures

*
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