




Incidence of Kidney Failure – USA 1990

Prevalence 8,3%
MMWR Morb Mortal Wkly Rep. 2004; 53: 918-20



Incidence of Kidney Failure – USA 2000

∆
104%

Prevalence 16,8%
MMWR Morb Mortal Wkly Rep. 2004; 53: 918-20



Prevalencia Insuficiencia Renal
España, estudio EPIRCE

6,8%

Otero A, et al. Nefrología. 2010; 30: 78-86

n = 3.366.000



eGFR < 60 ml/min/1,73 m2 n (%) 691 (32,4%)

Herrero P, et al. Nefrología 2006; 26: 330-8



Clinical significance of reduced GFR

GFR at screening >60    45-59    30-44    <30 GFR at screening >60    45-59    30-44    <30
ESRD 13          9 10 22
Total No 62066    2389 548     120
% 0,02% 0,4% 1,3%   18,3%

CV Death 1913      456 185 50
Total No 62066    2389 548     120
% 3,1% 19,1% 33,8% 41,7%

Hallan SI, et al. BMJ 2006; 333: 1047-54 
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CKD and CV disease: marker or risk factor



Bidani AK, et al. Hypertension 2004; 44: 595-601





Antihypertensive treatment and
CKD progression
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*Trials marked by * are non-diabetic renal disease patients.
Graph:  (Bakris GL. J Clin Hypertens. 1999)
Trials: (Parving HH, et al. Br Med J. 1989) (Viberti GC, et al. JAMA. 1993) (Klaur S, et al. N Engl J Med. 1993*) (Herbert L, et al. 

Kidney Int. 1994) (Lebovitz H, et al. Kidney Int. 1994) (Moschio G, et al. N Engl J Med. 1996*) (Bakris GL, et al. Kidney 
Int. 1996) (Bakris GL, et al. Hypertension. 1997) (GISEN Group, Lancet. 1997)



Blocking RAAS promotes better renal 
protection in proteinuric kidney disease

The IDNT Trial

Follow up
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Lewis EJ et al. NEJM 2001;345:851-60



Clinical Trials and renal outcomes

Amlodipine (IDNT)

Amlodipine (AASK)

Isradipine (STENO)

Nifedipine

Captopril

Ramipril (AASK/REIN)

Losartan (RENAAL)

Irbesartan (IDNT)

No ProtectionProtection

Progression of nephropathy / ESRD

30-35%    proteinuria No    proteinuria

ESRD = End Stage Renal Disease

Lewis EJ et al. N Engl J Med. 1993;329:1456-1462; Wright JT et al. JAMA. 2002; 288(19):2421-
2431; Ruggenenti P et al. Lancet. 1999;354(9176):359-364; Brenner BM et al. N Engl J Med.
2001;345(12):861-869; Lewis EJ et al. N Engl J Med. 2001;345(12):851-860; Norgaard K et al. 
Blood Press.1993;2(4):301-308; Abbott K et al. J Clin Pharmacol. 1996;36;274-279.
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Antihypertensive treatment and
CKD progression

*Trials marked by * are non-diabetic renal disease patients.
Graph:  (Bakris GL. J Clin Hypertens. 1999)
Trials: (Parving HH, et al. Br Med J. 1989) (Viberti GC, et al. JAMA. 1993) (Klaur S, et al. N Engl J Med. 1993*) (Herbert L, et al. 

Kidney Int. 1994) (Lebovitz H, et al. Kidney Int. 1994) (Moschio G, et al. N Engl J Med. 1996*) (Bakris GL, et al. Kidney 
Int. 1996) (Bakris GL, et al. Hypertension. 1997) (GISEN Group, Lancet. 1997)



¿Y la insuficiencia renal sin 
proteinuria? 



Mean GFR decline and achieved follow-up blood pressure 
Modification of Diet in Renal Disease study 

GFR
25-55 mL/min.1.73 m2

GFR
13-24 mL/min.1.73 m2

140/9
0

130/8
5

120/8
0

Peterson JC, et al. Ann Intern Med. 1995; 123: 754-62



Intensive blood pressure control and renal 
function in hypertensive chronic kidney disease
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Appel LJ, et al. New Engl J Med. 2010; 363: 918-29



Follow-up of renal function in the Syst-Eur trial 

≥60 yr   Mean age 72 yr
Nitrendipine±Ena±Htz vs. Placebo

∆BP 10.1/4.5 mHg active vs. placebo
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Voyaki SM, et.al. J Hypertens 2001; 19: 511-19



15 mmHg 

Beckett NS, et al. N Engl J Med. 2008;358

Biochemical changes from baseline

In 2 year cohort there were no significant differences between the 
groups with regard to change in serum….

Potassium
Uric acid
Glucose
Creatinine



Insuficiencia renal sin proteinuria 
- Control de presión arterial?

- Bloqueo del Sistema Renina-Angiotensina?



RAS blocking and renal outcomes in the 
ONTARGET trial

Mann JF, et al. Lancet. 2008; 372: 547-53

ur
in

e 
al

bu
m

in
 to

 c
re

at
in

in
e 

ra
tio

(m
g/

m
m

ol
)



CCB vs Diuretic therapy
eGFR throughout the study - The INSIGHT trial 
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Brown M, et al. Lancet 2000; 356: 366–72



The ALLHAT trialThe ALLHAT trial
Baseline eGFR<60 ml/mBaseline eGFR<60 ml/m

40,0

45,0

50,0

55,0

60,0

Chlorthalidone 50,1 50,6 50,2 48,1
Amlodipine 50,6 54,9 54,3 51,5
Lisinopril 50,1 51,1 50,6 48,3

Baseline 
(n=5662)

1 Year 
(n=3583)

2 Year 
(n=3421)

4 Year 
(n=2718)

* *

* p<0.05 vs. Chlorthalidone
Estimated GFR (eGFR) calculated from the simplified MDRD equation

*

Rahman M, et.al. Arch Intern Med 2005; 42: 67-75



ACEI treatment and progression of CKD 
Meta-analysis of 11 randomized controlled trials
1860 patients

ACEI treatment vs. Antihypertensive non-ACEI regimens

Jafar TH, et al. Kidney Int 2001; 60: 1131-40



Is there a renal benefit in blocking 
the RAS in non-proteinuric patients? 

Ruggenenti P, et al. N Engl J Med 2004; 351: 1941-51.

No. at risk
ACE inhibitor 601 503 469 441 417 399 380 311 220

No ACE inhibitor 603 463 424 405 376 357 338 270 188
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66 events15

Estimated acceleration 
factor 0.44; P <0.001

The BENEDICT trial



ROADMAP: Time to First Occurrence of MAU 
Incidences and Hazard Ratio

0.5 1 2    
Olmesartan        Placebo

Incidence of MAU
MAU Hazard Ratio

Hazard 
Ratio

(95%-CI)

Risk
Reductio

n

p value

0.770
(0.630–
0.941)

23% p=0.010

Presented at ASN 2009



Blood pressure control and primary 
prevention of diabetic nephropathy

DM2 + HTA n=1148

BMJ 1998; 317: 703-13
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HTA 40,2% 19.698.000

Diabetes en hipertensos 34,7% - 6.835.206
12.862.794

Med Clin (Barc) 2008; 130: 201-5

Proteinuria en hipertensos 1,8% - 231.530
12.631.264



Estudio ACCOMPLISH
Resultados variable principal
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20% Reducción del riesgo

Tiempo hasta primer evento de morbimortalidad CV (días)

HCTZ/Benazepril

Amlodipino/benazepril
650 eventos

526 eventos

p= 0.0002
HR (95% CI): 0.80 (0.72, 0.90)

Jamerson K, et al. N Engl J Med. 2008; 359: 2417-28



Bakris GL, et.al. Lancet 2010; 375: 1173-81

ACCOMPLISH - Kaplan-Meier Curves for Renal Progression -
GFR<15+Dialysis+ESRD+2xCr    ITT Population



Hemodinamia glomerular en DM

↓↓ Resistencia 
arteriolar aferente

↓ Resistencia 
arteriolar eferente

↑

Hiperfiltración

↑ Glucosa

↑ TGF-β

↑ ON
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Galceran JM, et al. Hipertensión 2001; 18: 54

Estrés oxidativo inducido por glucosa
e hipertrofia mesangial

Potenciación por Angiotensina II






