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Nephroprotection: 
Where are we in 2015?



Turgut F. et al.: Am. J. Kidney Dis., 2010; 55: 928-940

Decline of GFR in patients with diabetic nephropathy
Rate of annual kidney function decrease has

an important role on time to reach end-stage renal disease



Levin A., Stevens P.E., Kidney Int., 2014, 85, 49-61 

Stages of Chronic Kidney Disease



Levin A., Stevens P.E., Kidney Int., 2014, 85, 49-61 

Categories of Albuminuria



Levin A., Stevens P.E., Kidney Int., 2014, 85, 49-61 



Levin A., Stevens P.E., Kidney Int., 2014, 85, 49-61 

Referral decison making
by GFR and albuminuria)



Levin A., Stevens P.E., Kidney Int., 2014, 85, 49-61 





Frequency of CKD (eGFR <60 mL/min/1.73 m2 or ACR ≥30 
mg/g) according to age and gender in the PolSenior study

Chudek J. et al. Nephrol, Dial. Transplant., 2014, 29: 1073–1082

3793 subjects



Prevalence of CKD stages in Polish elderly population
(isolated albuminuria was defined when eGFR ≥60 mL/min/1.73 m2

Chudek J. et al. Nephrol, Dial. Transplant., 2014, 29: 1073–1082

3793 subjects



Nephroprotection: Where are we in 2015?
With confirmed benficial effect:

• Reduction of blood pressure

• Blockade of the RAAS (beyond BP reduction)

• Reduction of BMI

• Reduction of protein intake

• Correction of phosphatemia

• Correction of metabolic acidosis

• Correction of glucose (HBA1C) in DM patients

• Supplementation of Vitamin D 

• Renal denervation
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Relative risk for kidney disease progression based on current level
of systolic blood pressure and current urine protein excretion

Jafar T.H. Ann Intern Med 2003, 193, 244-252

Progression of Chronic Kidney Disease: The Role of Blood Pressure Control, Proteinuria, and 
Angiotensin-Converting Enzyme Inhibition A Patient-Level Meta-Analysis



Oparil S., Schmiered R., Circ Res. 2015;116:1074-1095



REIN Study

GISEN Group, Lancet 1997; 349: 1857-1863 



REIN Study

GISEN Group, Lancet 1997; 349: 1857-1863 



REIN: Core and Follow-up Study

GISEN Group, Lancet 1997; 349: 1857-1863 



Maschio G. et al.: N Engl J Med 1996; 334: 939-45
The GISEN Group: Lancet 1997; 349: 1857-63   

Treatment with ACEi and time to ESRD in patients
with non-diabetic CKD



Large, RCTs with ACEi or ARB and RR of ESRD  in patients
with non - diabetic or diabetic CKD

Study Year Patients Comparison RR

Captopril 

study
1993

N 409; type 1 diabetes 

and proteinuria

Captopril versus placebo 45%

AIPRI 1996
N 583; various 

nephropathies

Benazapril versus placebo 56%

REIN 1997
N 323; non-diabetic 

nephropathies

Ramipril versus placebo 52%

UKPDS 1998
N 758; type 2 diabetes 

and hypertension

Captopril versus atenolol NS

IDNT 2001
N 1715; type 2 diabetes 

and hypertension

Irbesartan versus placebo

Irbesartan versus amlodipine

20%

23%

RENAAL 2001
N 1513; type 2 diabetes 

and nephropathy

Losartan versus placebo 16%

IRMA 2001
N 590; type 2 diabetes 

and microalbuminuria

Irbesartan 150mg versus placebo

irbesartan 300mg versus placebo

39%

70%



Changes in Blood Pressure (Panel A), 
the Level of Proteinuria (Panel B), and 
Creatinine Clearance (Panel C) during 

Follow-up

Hou, F. F. et al.,N Engl J Med 2006; 354: 131-140

Group 1

Creatinine 1,5-3,0 mg%

(133-265 mol/

Group 2

Creatinine 3,1-5,0 mg%

(274-442 mol/l)



Kaplan-Meier Estimates of the Percentage of Patients Not Reaching the 
Primary Composite End Point of a Doubling of the Serum Creatinine 

Level, End-Stage Renal Disease, or Death

Group 1

Creatinine 1,5-3,0 mg%

(133-265 mol/

Group 2

Creatinine 3,1-5,0 mg%

(274-442 mol/l)

Hou, F. F. et al.,N Engl J Med 2006; 354: 131-140



ONTARGET Study

N.Engl.J.Med.  2008; 358; 10:1547-1559



ONTARGET Study

N.Engl.J.Med.  2008; 358; 10:1547-1559



ONTARGET Study
Changes of GFR in patients treated with ramipryl and/or telmisartan

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



ONTARGET Study

N.Engl.J.Med.  2008; 358; 10:1547-1559



N. Engl. J. Med.,2013;369:1892-903



Fried L.F et al.,N. Engl. J. Med.,2013;369:1892-903

Kaplan–Meier Plot of Cumulative Probabilities of the 
Primary End Points



Fried L.F et al.,N. Engl. J. Med.,2013;369:1892-903

Kaplan–Meier Plot of Cumulative Probabilities
of Acute Kidney Injury in Patients with ADPKD



Fried L.F et al.,N. Engl. J. Med.,2013;369:1892-903

Kaplan–Meier Plot of Cumulative Probabilities
of Hyperkalemia in Patients with ADPKD



N. Engl. J. Med., 2014 Dec 11;371(24



N. Engl. J. Med., 2014 Dec 11;371(24):2267-2276



Torres V.E. i ws. , N. Engl. J. Med., 2014 Dec 11;371(24):2267-2276

Baseline characteristic of patients with ADPKD



Torres V.E. i ws. , N. Engl. J. Med., 2014 Dec 11;371(24):2267-2276

Changes of eGFR



Torres V.E. i ws. , N. Engl. J. Med., 2014 Dec 11;371(24):2267-2276

Risk of ESRD in patients with ADPKD 



Torres V.E. i ws. , N. Engl. J. Med., 2014 Dec 11;371(24):2267-2276

Death in patients with ADPKD





Luft. F.C.  Am J Nephrol 2014;39:46–49

A common schema of the putative advantages afforded by
‘double blockade’ of the RAAS.

Recent trails suggest that this view should be revised

????
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Changes in eGFR after stopping ACEi/ARB
in patients with advanced CKD

Aimun K. et al., Nephrol. Dial. Transplant., 2010, 25: 3977–3982



Aimun K. et al., Nephrol. Dial. Transplant., 2010, 25: 3977–3982

Example of the course of selected patients with sustained
improvement in eGFR (>25%) up to 54 months after stopping ACEi/ARB
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Obesity-associated pathways in the development of CKD

Stefan N. et al. Nephrol.  Dial. Transplant., 2014, advanced publication

Hypertension



Adjusted relative risk for end-stage renal disease (ESRD) 
by body mass index (BMI)

Model adjusted for multiphasic health checkup period, age, sex, race, education level, smoking status, history 
of myocardial infarction, serum cholesterol level, proteinuria, haematuria and serum creatinine level

Hsu et al. Ann. Intern. Med. 2006; 144: 21–28



Interaction between metabolic and hemodynamic pathways in the pathophysiology 
of obesity related hypertension and renal disease



Mechanisms of obesity-related CKD



Morales E. et al., Am. J. Kidney Dis., 2003, 41: 319-327

Relationship of proteinuria and weight
changes in diet-group patients



Straznicky N.E. et al., J. Hypertens., 2011, 29, 553-564



Individual and average changes in serum creatinine (a) and 
eGFR (b) after 12 weeks lifestyle intervention with weight loss by 
caloric restriction (WL)weight loss by caloric restriction and aerobic 

exercise (WL+EX) or no treatment (Control)

Straznicky N. E. et al., J. Hypertens., 2011, 29, 553-564



Ramipril markedly attenuates the risk of ESDR
in overweight and obese patients

Mallamaci F. et al. J. Am. Soc.Nephrol., 2011, 22, 1122-1128



Anti-proteinuric effect of ramipril

Mallamaci F. et al. J. Am.Soc.Nephrol., 2011; 22: 1122-1128
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Riccio E. et al., Clin. Exp. Nephrol., 2015, 19:161–167

Diet and progression of CKD



Salt, ACEi and proteinuria

Heeg J.E. et al., Kidney Int., 1987, 32, 78-83



Salt, education and proteinuria

Hwang J.H. et al, CJASN 2014;9:2059-2069





Schulman G. et al., J. Am. Soc. Nephrol.,2015, 26: 1732–1746



Schulman G. et al., J. Am. Soc. Nephrol.,2015, 26: 1732–1746

Mean change of GFR from baseline





Iorio B.R.D. et al., Nephrol. Dial. Transplant., 2013, 28: 632–640

Relationships of changes in 24-h urinary protein between VLPD and 
LPD with serum and urinary phosphate



Iorio B.R.D. et al., Nephrol. Dial. Transplant., 2013, 28: 632–640

Effect modification analyses of serum and urinary phosphate of the 
efficacy of VLPD when compared with LPD for reducing 24-h proteinuria



 Phosphate appears to be an important modifier of 
the anti-proteinuric response to VLPD 
supplemented with keto-analogues in patients with 
proteinuric CKD

 Interventions aimed at reducing phosphate burden
may reduce proteinuria and slow the progression of 
renal insufficiency in CKD patients, an issue that 
remains to be tested in specific clinical trials

Iorio B.R.D. et al., Nephrol. Dial. Transplant., 2013, 28: 632–640
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A greater risk of ESRD is associated with a higher 
dietary acid load

Banerjee T. et al.,J. Am. Soc. Nephrol., 2,015 26: 1693–1700



Metabolic acidosis and prognosis in CKD

• Observational, retrospective study

• 5422 patients (9% with eGFR < 60 ml/min)

• Endpoints: decline of eGFR > 50% or eGFR < 15 ml/min.

Shah S.N. et al. Am J Kidney Dis 2009; 54: 270-277



Metabolic acidosis and prognosis in CKD
• Prospective, observational study; 4 years observation period

• 1094 adult African-American patients with hypertensive nephropathy (AASK 
study) ;  mean age 68 years

• Endpoints: decline of eGFR > 50% or eGFR <25ml/min. or starting renal
replacement therapy

Raphael K.L. et al. Kidney Int 2011; 79: 356-362

• [HCO3
-] less than 25 mmol/L (in partcular less than 20 mmol/L) is associated with 

acceleration of CKD progression
• Higher by 1mmol/L [HCO3

-] is associated with 6% reduction in the risk of achieving 
the endpoint



Metabolic acidosis and prognosis in CKD
• Retrospective study

• 113 CKD erderly patients without metabolic acidosis

• Patients with [HCO3
-] < 25,5 mmol/L vs patients with [HCO3

-] > 25,5mmol/L

• Endpoints: reduction in eGFR > 25% or starting dialysis

Kanda E. et al. BMC Nephrology 2013; 14: 4

HR=3.511 (95% CI 1.3-9.1) 

Higher by 1mmol/L [HCO3
-] is associated with 21% reduction of the risk of 

achieving the endpoint



Treatment of metabolic acidosis inhibits
the progression of CKD

De Bristo-Ashurst I. et al. J Am Soc Nephrol 2009; 20: 2075-2084

• In the group treated with sodium bicarbonate the rate of decline in eGFR 
(1.88 vs 5.93 ml/min/1.73 m2/year) was reduced

• In the group treated with sodium bicarbonate significantly lower number of 
patients requiring dialysis (4 vs 22)



The safety of alkalizing drugs

De Bristo-Ashurst I. et al. J Am Soc Nephrol 2009; 20: 2075-2084

Does use of sodium bicarbonate or sodium citrate lead to 
blood pressure increase?
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Zoungas Z. i wsp. N Engl J Med 2014;371:1392-406



End-stage kidney disease
(dialysis or renal transplantation)

Kidney Int 2013;83:517-523

Relative risk reduction 65%
95% CI: 15 to 83%, p=0.02
20 vs 7 events

Intensive

Standard 



Glucose arm HbA1c level (%)
Mean±SD

Standard Intensive

Pre-randomisation 7.5±1.5 7.5±1.6

Last randomised visit 7.2±1.1 6.5±0.8

HbA1c levels



Glucose arm HbA1c level (%)
Mean±SD

Standard Intensive

Pre-randomisation 7.5±1.5 7.5±1.6

Last randomised visit 7.2±1.1 6.5±0.8

First ADVANCE-ON visit 7.3±1.3 7.3±1.4

Final ADVANCE-ON visit 7.4±1.3 7.2±1.2

HbA1c levels

N Engl J Med 2014;371:1392-1406 



Standard vs intensive treatment in patients with t.2 DM

Zoungas Z. i wsp. N. Engl. J. Med., 2014;371:1392-406

Cumulative Incidence of Events,According to Glucose-Control Study Group
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Renoprotective mechanisms
of Vitamin D receptor agonists

Agarwal R.: Kidney Int. 2010; 77: 943-945 



Comparison of reduction of proteinuria after treatment
with Paricalcitol – results from different clinical trials

De Lorenzo et al., Nefrologia, 2013, 33, 709-715



Vitamin D effect on proteinuria in CKD 2

J. Am.Soc. Nephrol., 2013, 24, 1863-1871





Renal function.
Blood urea nitrogen in untreated miceversus different

treatment modalities. wt, wild type

Rubel D. et al., Nephrol. Dial. Transplant., 2014, 29: 1012–1019 
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Ott Ch. et al. J. Hypertens., 2015 Jun;33(6):1261-1266



Decline of estimated glomerular filtration rate (GFR) per year before
and after renal denervation (RDN) given in absolute number of each 

individual patient as well as median and standard deviation for whole 
study cohort

Ott Ch. et al. J. Hypertens., 2015 Jun;33(6):1261-1266



Correlation between the change of estimated glomerular filtration rate
(GFR) and the change of mean 24-h systolic ambulatory blood pressure 

(ABP) 12 months after renal denervation

Ott Ch. et al. J. Hypertens., 2015 Jun;33(6):1261-1266



Ott Ch. et al. J. Hypertens., 2015 Jun;33(6):1261-1266



Schmieder R.E,  Ott C. ERA-EDTA, Amsterdam, 2014



Ott Ch. et al. J. Hypertens., 2015 Jun;33(6):1261-1266



Ott Ch. et al.,Int. J. Cardiol., 2014;173(2):311-315



Ott Ch. et al.,Int. J. Cardiol., 2014;173(2):311-315



Ott Ch. et al.,Int. J. Cardiol., 2014;173(2):311-315
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• Endothelin receptor blockers

• Cesation of smoking

• Small dose of alhohol (especially red wein)
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Palmer S.C., et al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384

Changes of eGFR in relation to the daily fluid intake



Palmer S.C., et al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384

All-cause mortality, stratified by self-reported
daily fluid consumption (n = 3858)



Cardiovascular mortality, stratified by self-reported
daily fluid consumption (n = 3858)

Palmer S.C., et al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384



Palmer S.C., at al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384

Risk factors for change in kidney function (n = 1207)



Palmer S.C., at al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384

Risk factors for change in kidney function (n = 1207)



8 glasses a day ….

Palmer S.C., et al. Nephrol. Dial. Transplant., 2014, 29, 1377-1384
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Effect of treatment with darpepoetin on CKD 
progression in the TREAT study (ESRD or death)

Pfeffer MA, et al. N Engl Med. 2009;361:2019-2032
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Risk ratio & 95% CIEvent placeboeze/simva

eze/simva
better 

placebo
better 

(n=3130)(n=3117)

Main renal outcome

End-stage renal disease 1057 (33.9%) 1084 (34.6%) 0.97 (0.89-1.05) 

Tertiary renal outcomes

ESRD or death 1477 (47.4%) 1513 (48.3%) 0.97 (0.90-1.04) 

ESRD or 2 x creatinine 1190 (38.2%) 1257 (40.2%) 0.93 (0.86-1.01) 

1.0 1.2 1.4 0.8 0.6 

SHARP: No beneficial (or adverse) effect on 
pre-specified renal outcomes

Baigent C. et al., Lancet, 2011, 377, 2181-2192



Risk ratio & 95% CIEvent placeboeze/simva

eze/simva
better 

placebo
better 

(n=3130)(n=3117)

MDRD estimated GFR (mL/min/1.73m²)

≥30  (stage 2-3) 96 (8.4%) 83 (7.6%) 

≥15 and <30  (stage 4) 454 (36.4%) 489 (37.1%) 

<15  (stage 5) 471 (76.7%) 473 (77.9%) 

Urinary ACR (mg/g) 

<30  (normo) 68 (12.5%) 73 (13.0%) 

≥30 and <300  (micro) 281 (27.2%) 323 (30.0%) 

≥300  (macro) 621 (51.6%) 602 (52.1%) 

All patients 1057 (33.9%) 1084 (34.6%) 
0.97 (0.89-1.05)

p=0.41 

1.0 1.2 1.4 0.8 0.6 

SHARP: Lack of effect on progression to end-stage renal 
disease subdivided by disease stage at start

Baigent C. et al., Lancet, 2011, 377, 2181-2192
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N. Engl. J. Med. 2103, 369, 2492-2403
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Kidney International, 2012, 81: 816



Nephroprotection: Where are we in 2015?

How to improve the effectiveness of nephroprotection?

• To educate patients

• To educate doctors

• Educational materials

• Web programmes (e-learning) - UK

• Improve the health system (incentives for doctors in UK)



Andrzej Wiecek

Katowice
Poland

Thank you very much for your attention !


