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  Retinopatia  Nefropatia  Neuropatia  CVD 

 Kumamoto  -28%  -50%  
VDCN  -25%*     

      

   UKPDS
 -19%  -26%  -18%  -14%   

Riduzione del rischio per riduzioni dell’1% della HbA1c 

Ohkubo Y et al., Diabetes Res Clin Pract 28: 103-117, 1995 
UK Prospective Diabetes Study Group, Lancet 352: 837-853, 1998 

* ns 

VDCN = velocità di conduzione nervosa 

Effetti del miglioramento del controllo glicemico nel 
diabete tipo 2 



Established Therapy in  
Diabetic Kidney Disease (DKD) 

  Excellent clinical trials demonstrating clear benefit of 
inhibition of renin-angiotensin system in DKD (Captopril 
Trial, 1993; IRMA2, IDNT, RENAAL, 2003) 

  Intensive BP control recommended by current 
guidelines based on epidemiological studies, 
subgroup analysis of larger trial and clinical studies 

  Despite above interventions risk of CKD Stage 5 in 
DKD is substantial 



The “forgotten majority” in the leading  
intervention trials on diabetic nephropathy 
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 Mineralcorticoid antagonist 
 Tiazolidinediones 
 Statins 
 Ruboxistaurin 
 Sulodexide  
 Pentoxifillina 
 Anti-fibrotici 
 Anti-AGE 
 Analoghi vit. D 

Emerging new approaches in DN 



Il doppio blocco 
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Effect size meta-analysis plot [random effects] 

P = 0.01 

Jennings DL et al., Diabetic Medicine 2007 







Mann JFE et al. Lancet 2008; 372:547-553 
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Direct renin inhibition acts at the point of activation 
of the Renin System and neutralizes the PRA rise 

↓ ↑ ↓ ↓ Aliskiren 
↑ ↑ ↑ ↑ ARB 
↑ ↑ ↓ ↑ ACE-I 
PRA Renin Ang II Ang I 

Feedback Loop 

AT1 Receptor 

Renin 
Ang I 

Angiotensinogen 

Ang II 

Direct renin inhibitor 

ARBs 

ACE 

Non ACE pathways 

ACEIs 

Azizi M et al. J Hypertens 2006;24(2):243-56 

PRA 



Double blind, randomized, placebo-controlled study on 
599 patients Inclusion criteria: mild-to-moderate hypertension          

   type 2 diabetes, proteinuria 

AVOID Study 
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HOMAIR of 712 T2D with Normoalbuminuria (NA)  
or Micro-macroalbuminuria (MA) 

*adjusted for age, gender and BMI  

 H
O

M
A

IR
  

*p=0.0003 

n=496 n=216 

De Cosmo S. Diabetes Care 28:910-15, 2005  



Reduction of hyperglycemia 

Inhibition of diacylglycerol-PKC pathway Improvement in hyperinsulinemia and 
insulin sensibility 

Inhibition IGF-1 production 

Reduction of TGF-β and other growth 
factors renal expression 

Reduction of effects of TGF-β and 
other growth factors (PDGF, VEGF) 

Modulation of matrix 
metalloproteinases 

Decrease in PAI-1 renal expression 

Anti-inflammatory actions 

IL-1, IL-6, TNF-α, MCP-1, ICAM-1, 
VCAM-1, CRP 

Decrease of oxidant stress 

Control of dyslipidemia and 
attenuation of intracellular lipid 

accumulation 

Blood pressure lowering 

Downregulation of the RAS 

Attenuation of renal ET-1 levels and 
actions 

Improvement in renal endothelial 
function 



"  2860 pts with type 2 diabetes enrolled in RCTs. 

"   TZD treatment was associated with a significant 
decrease of 24.8% in albumin excretion in patients with 
normo- or micro-albuminuria at baseline.  

"  No differences between the effect of Rosi and Pio 

American Journal of Kidney Diseases, 2010 in press  
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Parametro P 

Colesterolo totale (mg/dl) 

Colesterolo HDL (mg/dl) 

Velocità di filtrazione  
Glomerulare  (ml/min/1.73 m2) 

Proteinuria 24 h 

N. 

6390 

6216 

548 

311 

Differenza rispetto  
al placebo 

-42.3 (-47.3/-37.3) 

Colesterolo LDL (mg/dl) 

Trigliceridi (mg/dl)  

5621 

5569 

< 0.05 

-43.1 (-47.9/-38.4) 

0.41 (-0.78/1.60) 

-23.7 (-33.5/-13.9) 

1.48 (-2.32/5.28) 

-0.73 (-0.95/-0.52) 

< 0.05 

NS 

< 0.05 

< 0.05 

NS 

Strippoli GFM, BMJ 2008 



Placebo 

No. at risk: 
Rosuvastatin 1390 1152 962 826 551 148 
Placebo 1384 1163 952 809 534 153 

Cumulative 
incidence of 
primary 
endpoint (%) 

Years from randomization 

Rosuvastatin 

HR=0.96 (95% CI 0.84–1.11) 
P=0.59 
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N Engl J Med 2009;360:1395-407. 
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↑  glucose 

Rationale for the use of ruboxistaurine in DN 

↑  DAG, ROS, AGE  

↑  PKCß  
↑ intracellular messangers 
(MAPK, NFkB) 
↑ cytokines/growth factors 
(TGFß, CTGT) 

↑ synthesis/↓ degradation 
of extracellular matrix 

↑ cell 
proliferation 

↑ osteopontin 

↑ mononuclear  
infiltrating cells 

↓ eNOS 

proteinuria, glomerulosclerosis, tubulointerstitial fibrosis 

hemodinamic  
alterations 

x 

x ruboxistaurine 





Lancet 2010; 376: 1543–51 

Double blind, randomized, placebo-controlled study on 281 
patients, 24 weeks duration 
Inclusion criteria: type 2 diabetes, proteinuria, ongoing ACE-i/ARB therapy 

2 µg paricalcitol: 
–18% to –28% (p=0·014 vs placebo) 



Standard Italiani per la Cura del Diabete  
Mellito 2009-2010 
AMD-SID       

Raccomandazioni   

● Ottimizzare il compenso glicemico per ridurre il 
rischio e/o rallentare la progressione della nefropatia. 
(Livello della prova I, Forza della raccomandazione A) 

● Ottimizzare il controllo pressorio per ridurre il rischio 
e/o rallentare la progressione della nefropatia.  
(Livello della prova I, Forza della raccomandazione A) 


