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DOUBLING OF BASELINE SCR OR
 END-STAGE RENAL FAILURE 

 Treatment with 
ACEI/ARA 

   Placebo 

Benazepril in  
Non-diabetic Nephropathies 
1996 (3 y.) (AIPRI) 

31/300 (10%)    57/283 (20%) 

Ramipril in non-diabetic 
nephropathies 
1997 (2 y.) (REIN) 

18/56 (32%)   40/61 (65%) 

Captopril in type 1 diabetes 
1993 (3y) 

45/207 (21%)   74/202 (36%) 

Irbersartan in type 2 diabetes 
2001(2.6 y.) (IDNT) 

180/579 (31%)   236/569 (41%) 

Losartan in 
Type 2 diabetes 2001 (3.4 y) 
(RENAAL) 

309/751 (41%)   392/762 (51%) 
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De Zeeuw D et al. Proteinuria, a target for renoprotection in patients with
Type 2 diabetic nephropathy: lessons from RENAAL.Kidney Int 65: 2309-2320, 2004 
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De Zeeuw D et al. Proteinuria, a target for renoprotection in patients with
Type 2 diabetic nephropathy: lessons from RENAAL
Kidney Int 65: 2309-2320, 2004 
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RENAAL
Circulation 2004
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2013 KDIGO CKD 
RECOMMENDATIONS

HYPERTENSION
-Target BP ≤ 140/90 mmHg if albuminuria < 30 mg/d.

-Target BP ≤ 130/80 mmHg if albuminuria ≥ 30 mg/d.

-Diabetes: use ACEI or ARB if albuminuria ≥ 30 mg/d.

-Nondiabetes: use ACEI or ARB if albuminuria ≥ 300 
mg/d USO D

OCENTE 

Aut
or

iza
do

 D
r. 

Pra
ga

 M
.



Prevalence of diabetes worldwide in the years 1995, 2010 and projections for 2030, as 
reported by King et al. [24], Rathmann and Giani [79] and Shaw et al. [13].

Farag Y M , and Gaballa M R Nephrol. Dial. Transplant. 
2011;26:28-35

© The Author 2010. Published by Oxford University Press on behalf of ERA-EDTA. All rights 
reserved. For Permissions, please e-mail: journals.permissions@oxfordjournals.org
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Trends in Age-Standardized Rates of Diabetes-Related Complications among U.S. Adults with 
and without Diagnosed Diabetes, 1990–2010.

Gregg EW et al. N Engl J Med 2014;370:1514-1523
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PROTEINURIA TARGET FOR RENAL 
OUTCOMES

               

                PROTEINURIA <0.5 g/24h
           ALBUMINURIA (ACR) <300 mg/g     
 

   Different proteinuria targets in different kidney diseases?
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Copyright ©2007 American Society of Nephrology

Reich, H. N. et al. J Am Soc Nephrol 2007;18:3177-3183
 Renal survival by category of TA-proteinuria
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Copyright restrictions may apply.

Cattran, D. C. et al. Nephrol. Dial. Transplant. 2008 23:2247-2253; 
doi:10.1093/ndt/gfm919

Interaction between time average proteinuria and sex in relation to the rate of renal function 
decline in MGN, FSGS and IgA nephropathy
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Renal survival in IgAN and MN according to mean 
proteinuria during follow-up

              
              

Doubling SCr
IgAN <1g/d
MN <1g/d
MN 1-3.5 g/d

IgAN >1g/d

ESRD

Months
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Clinical Case

• 45 yr-old man, HIV infection on antiretroviral treatment. 

• Slowly increasing proteinuria (0.6 g/24h). S. Creatinine 0.9 
mg/dl, normal urine sediment, BP 140/90 mmHg, BMI 28 
Kg/m2.

• Enalapril 5-10 mg/d. Proteinuria decreased to <0.2-0.3 g/d.

• 8 yr later, normal renal function, good BP control
 PROTEINURIA TARGET  <0.5 g/24h 
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Clinical Case

• Male, 60-years-old. Obese (BMI >35 Kg/m2) for > 20 yr

• Right nephrectomy at  age 48 because tumor

• Submitted with Serum Creatinine 1.4 mg/dl, proteinuria 3.2 g/24h,

      BP 135/90 mmHg

• Enalapril, increasing doses (40 mg/d) : initial proteinuria decrease (2-2.5 

g/24 h), but it tended to increase again (>3 g/24h) after the first year, in 

parallel with further weight gain

PROTEINURIA TARGET  <0.5 g/24h 
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Antiproteinuric therapies 

• Combination ACEI+ARB………...>40%

• (ACEI/ARB)+Antialdosteronics….>40%

• (ACEI/ARB)+Aliskiren……………..20%

• (ACEI/ARB)+ Paricalcitol…………15-20%

• (ACEI/ARB)+ Pentoxyfillin………. 15-17% USO D
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Matchar, D. B. et. al. Ann Intern Med 2008;148:16-29

Successful monotherapy: angiotensin-converting enzyme (ACE) inhibitors 
versus angiotensin II receptor blockers (ARBs)

Conclusion.Available evidence shows that ACE inhibitors and ARBs
 have similar effects on blood pressure control.
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Kunz, R. et. al. Ann Intern Med 2008;148:30-48

Reduction in proteinuria at 5 to 12 months

Conclusion.
 Reduction in proteinuria 
from ARBs and ACE inhibitors
 is similar,
 but their combination
 is more effective
 than either drug alone. 
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Although combination therapy reduces proteinuria
 to a greater extent than monotherapy,
overall it worsens major renal outcomes
 (dialysis, doubling of serum creatinine, death) 

Renal outcomes with telmisartan, ramipril, or 
both, in people at high vascular risk
 (the ONTARGET study):
a multicentre, randomised, double-blind, 
controlled trial
Lancet 2008
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Proteinuria: Is the ONTARGET renal substudy actually off target?
Ruggenenti P, Remuzzi G.
Nat Rev Nephrol 2009

Have we fallen off target with concerns surrounding dual 
RAAS blockade?
Lattanzio, Weir MR.
Kidney Int. 2010 

q Non-proteinuric CKD patients at low risk of progression
q  Inadequate power of the study to assess renal outcomes,
q High number of AKI because of inadequate design

Combined Angiotensin Inhibition for the 
Treatment of Diabetic Nephropathy. 
The VA NEPHRON-D trial

Fried L et al. N Engl J Med 2013
Combination therapy with an ACE inhibitor and an 
ARB was associated with an increased risk of 
adverse events among patients with diabetic 
nephropathy.

Effect of dual blockade of the renin-
angiotensin system on the progression of 
type 2 diabetic nephropathy:
a randomized trial. The PRONEDI trial
Fernández-Juárez G et al, AJKD 2013
We were unable to show a benefit of the combination
of lisinopril and irbesartan compared to either agent 
alone at optimal high doses on the risk of progression 
of type 2 diabetic nephropathy.
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Mehdi, U. F. et al. J Am Soc Nephrol 2009

Addition of angiotensin receptor blockade or mineralocorticoid antagonism to maximal angiotensin-
converting enzyme inhibition in diabetic nephropathy

Reduction in Albuminuria  
After adding Spironolactone:  >40%
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Epstein M . Antiproteinuric efficacy of eplerenone
 enalapril, and eplerenone/enalapril combination
 in diabetic hypertensives with microalbuminuria. 
Am J Hypertens 2002; 15: 24A
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Evolution of proteinuria during follow-up. Percentage of patients with proteinuria reduction 
>50% of baseline values during follow-up.

Renoprotective effects of mineralocorticoid receptor blockers in patients 
with proteinuric kidney diseases. Morales E et al, NDT 2013
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Evolution of eGFR during follow-up.

Enrique Morales et al. Nephrol. Dial. Transplant. 
2013;28:405-412

© The Author 2012. Published by Oxford University Press on behalf of ERA-EDTA. All rights 
reserved. For Permissions, please e-mail: journals.permissions@oup.com
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Long-term eGFR slope stratified by acute decline in eGFR during the first month of MRB 
treatment.

Morales E et al. Nephrol. Dial. Transplant. 2013;28:405-412

© The Author 2012. Published by Oxford University Press on behalf of ERA-EDTA. All rights 
reserved. For Permissions, please e-mail: journals.permissions@oup.com
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Pitt B et al. N Engl J Med 1999;341:709-717

Kaplan-Meier Analysis of the Probability of Survival among Patients in the Placebo Group and 
Patients in the Spironolactone Group
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Rates of hyperkalemia
 after publication
 of the Randomized 
Aldactone Evaluation 
Study (RALES)

Juurlink DN et al
NEJM 351: 543, 2004

Finerenone: less hyperkalaemia, worsening renal function, 
and blood pressure decrease than Spironolactone
Pitt B et al. Eur Heart J. 2013
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21 patients: 
UACR >300 mg/g 
eGFR >30 ml/min/1.73 m2 

Prospective Randomized,
Crossover Trial

T1: Spironolactone  25 mg/d
T2: Hydrochlorothiazide 50 mg/d
T3: Hydrochlorothiazide 50 mg/d + Amiloride 5 mg/d

On top of Enalapril 40 mg/d
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Morales et al, Kidney Int 
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Copyright ©2008 American Society of Nephrology

Vogt, L. et al. J Am Soc Nephrol 2008;19:999-1007

Figure 4. In proteinuric patients without diabetes, sodium depletion by LS or a diuretic is specifically beneficial 
in those who are resistant to RAAS blockade

USO D
OCENTE 

Aut
or

iza
do

 D
r. 

Pra
ga

 M
.



In 500 patients with proteinuric chronic nephropathies, higher salt intake is associated with 
an increased risk of progression to ESRD, more proteinuria at baseline and less proteinuria 

reduction on follow-up, but does not appear to appreciably affect BP control

Sodium intake, ACE inhibition, and progression to ESRD
 Stefan Vegter et al. JASN 2012;23:165-173
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Cumulative incidence of ESRD alone and in combination with doubling serum creatinine in 
patients stratified according to serum phosphate quartiles. 

Phosphate may promote CKD progression and 
attenuate renoprotective effect of ACE inhibition
Carmine Zoccali et al. JASN 2011;22:1923-1930
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Cross talk between vitamin D (red), FGF-23-Klotho (yellow), and the RAAS (blue) in healthy 
subjects and patients with chronic kidney disease. 

de Borst M H et al. JASN 2011;22:1603-1609

©2011 by American Society of Nephrology
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The anti-proteinuric effect of ramipril is maximal on obese patients and minimal in patients 
with normal BMI. 

Mallamaci F et al. JASN 2011;22:1122-1128

ACE inhibition is renoprotective among obese patients with 
proteinuria.
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Praga M et al. Nephrol Dial Transplant 2001; 16: 1790-1798

FSGS associated with obesity. Evolution
 of proteinuria after treatment with ACE 
inhibitors

0
2
4
6
8

10
12
14
16
18
20

0 3 6 12 End
follow-up

Proteinuria
(g/24h)

months

4.6 ± 3.3

2 ± 1.8
2.44 ± 1.3

4.8 ± 5.2
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BENEFICIAL EFFECTS OF WEIGHT  LOSS  IN OVERWEIGHT PATIENTS 
WITH PROTEINURIC NEPHROPATHIES. Morales E,Valero MA, León M, 
Hernández E, Praga M.    Am J Kidney Dis 2003; 41:319-327
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R=0.62, p<0.01
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Change in overt proteinuria with weight loss
 by diet caloric restriction.

Weight loss and proteinuria:
a systematic review of
clinical trials and
comparative chorts
Afshinnia et al, NDT 2010
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Mean Changes in Measures of Diabetes Control from Baseline to 3 

Schauer PR et al. 
N Engl J Med 2014;370:2002-2013

Bariatric surgery in ORG
Need of prospective controlled studies
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Should RAS blockade be maintained

throughout the entire 

clinical course of CKD patients?
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Efficacy and Safety of Benazepril for Advanced Chronic Renal Insufficiency

Hou, F. et al. N Engl J Med 2006;354:131-140
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Efficacy and Safety of Benazepril for Advanced Chronic Renal Insufficiency

Hou, F. et al. N Engl J Med 2006;354:131-140
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Changes in eGFR after stopping ACEi/ARB in patients with advanced CKD. Data presents changes as mean 
eGFR ± SEM in patients with advanced CKD up to 24 months after stopping ACEi/ARB.

 Nephrol. Dial. Transplant. 2010;25:3977-3982
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Clinical Case
q A 28 yr-old-man with type 1 diabetes started at 18 yr. 

Referred in 1990 because of renal function 
derangement.

q BP 133/78 mmHg.
q Serum creatinine 1.4 mg/dl,(CKD-EPI: 69 ml/m/1.73m2)
q  Proteinuria 1.7 g/24 h.
q Enalapril treatment was started. Mean Enalapril doses 

during follow-up: 25 mg/day
q Mean Proteinuria during follow-up: 0.3 g/day
q  …..And twenty-three years later (2013): Serum 

creatinine 1.3 mg/dl, CKD-EPI: 65 ml/min/1.73 m2)USO D
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Clinical Case

   BUT……
   Severe ischemic cardiopathy,
   Two Myocardial infarctions,
   Peripheral vascular disease…. 

 
Could cardiovascular events in CKD 
patients be decreased by further 
proteinuria/albuminuria reduction?
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All-Cause and Cardiovascular mortality according with 
albuminuria
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Conclusions

RAS blockade continues to be the 
central antiproteinuric and 
renoprotective therapy in CKD

       MEASURES TO ENHANCE     
REDUCTION IN PROTEINURIA 
BY ACEI/ARBs
• Antialdosteronic diuretics (eplerenone, 

spironolactone)
• Other diuretics (hydrochlorothiazide, 

amiloride)
• Combination ACEI+ARB
• Paricalcitol
• Pentoxyfillin
• Low-sal intake
• Dietary phosphate restriction
• Weight loss (low-calorie diets, drugs, 

bariatric surgery) 
• Lifestyle changes (physiscal exercise, 

stop smoking)
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