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Dimensions of the DN problem



ESRD incidence rate by primary cause in U.S. 
1980-2012

*Adjusted for age, sex, and race. The standard population was the U.S. population in 2011. 
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De Nicola for ANMCO-SIN-ISS, NDT  2015

Sample (7.552 ) representative of general population aged 

35-79 years, stratified by age and gender, randomly selected 

from the registry office in each of the 20 Italian regions

Diabetes: 11.8%

( 4 M subjects)



De Cosmo (RIACE) for AMD-Annals Study Group, NDT 2014

Large cohort of patients (120.903) with type 2 diabetes

mellitus  attending 236 Italian Diabetes Clinics  in 2009 
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Therapy: unmet needs



Residual renal risk in DM-CKD patients
under optimal anti-RAS therapy

RENAAL Study NEJM 2001 IDNT Study NEJM 2001
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Monoclonal Antibodies



Alicic & Tuttle, ACKD 2014

Pathogenesis of Diabetic Nephropathy



Nguyen, Diabetes Care 2008

Cardiorenal risk in patients with diabetic nepropathy by CTGF level
Background: 
• Connective tissue growth factor (CTGF) is a critical mediator of extracellular 

matrix accumulation and coordinates a final common pathway of fibrosis
• CTGF amplifies the fibrogenic activity of TGF, IGF-1

• 198 type 1 DM pts with diabetic nephropathy 

• 188 type 1 DM pts with normoalbuminuria

• Follow-up 12.8 years



Niewczas, JASN 2012

• 410 patients with type 2 diabetes enrolled in 1990 w/h and w/o Uprot

(Joslin Study of the Genetics of Type 2 DM and Kidney Complications)

• During 12 yrs of follow-up, 59 developed ESRD



From Observation To Intervention…



Synthesis of Monoclonal Antibodies
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Adler, cJASN 2010

• Microalbuminuric subjects (n=24) with type 2 (79%) or type 1 (21%) DM

• Age 58 y, 16 yrs of DM, eGFR 82 mL/min, ACR 61 mg/g

• Uncontrolled open-label trial on FG-3019,  human monoclonal Ab to CTGF

• 3 or 10 mg/kg FG-3019 dosed intravenously every 14 days for four doses

• Primary outcome was safety and albuminuria change from baseline.

Still awaiting large RCTs on 
safety and efficacy in overt DN !



Late Breaking Trial

Renal Efficacy and Safety of Anti-TGF-β1 Therapy 
in Patients with Diabetic Nephropathy

Eli Lilly, Indianapolis; Vanderbilt Univ, Nashville; Univ of Utah, Salt Lake City; Clinique 
Universitaire de Néphrologie, Grenoble. US and France.

Methods: 
• 416 pts ≥25 years of age with T1 (n= 44) or T2 (n=370) diabetes, eGFR 20 to 60

and  24-hr urine PCR of ≥800 mg/g
• randomized to LY (2, 10 or 50 mg monthly sc dosing for 12 mo) or placebo
• primary outcome was eGFR change from baseline.

Results:
Pt demographics were balanced across groups, including age 62 yrs, 77% 
men, SCr 2.1 mg/dL, eGFR 35 mL/min/1.73m2, urine PCR 3.3 g/g, BMI 34, HbA1c 
7.9 % and SBP 138 mmHg.

The trial was terminated 4 mo early for efficacy futility !!!

RCTs on LY 2382770 in DN…
…now discontinued !!!



Translational research…

…applies findings from basic science 
to enhance human health

Validity in DN?
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How can I make it… without
monoclonal antibodies ?
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Steno Diabetes Center, Copenhagen
160 pts DM2+Ualb; FU: 13 yrs

BP,mmHg 146/78 132/73

HbA1c,%             9.0 7.9

LDL-C, mg/dl     118 81

ASP+STAT,%    45 86

ACE±ARB,%     70 97



De Zeeuw, Lancet 2010

VITAL:   VDRA (Paricalcitol 2 μg/d) reversibly reduces UACR
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De Zeeuw, JASN 2014

RADAR: Endothelin A receptor antagonist reduces 
albuminuria in type 2 DM on top of Anti-RAS 
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Yale, Diabetes, Obesity and Metabolism 2013

Sodium glucose transport-2 inhibitor decreases albuminuria 
in type 2 diabetes



• In Italy, DM affects about 12% adult population ( 4 M)  
and about 50% of type 2 diabetics develop CKD

• Pathogenesis of DM-CKD is complex and involves multiple 
derangements including inflammation

• Residual very high risk of CKD progression despite anti-RAS

• Monoclonal antibodies target different molecular 
mechanisms of inflammation...but the “Jury is not out”

• Meanwhile…intensify global approach and add VDRA

• Next Future…SGLT2-Inhibitors and ETRA-antagonists  

CONCLUSIONS





Declèves, Nat Rev Nephrol 2014

Specific targets and potential therapeutic strategies 
to inhibit or slow CKD progression



Trend in the number of prevalent cases of ESRD in U.S. 
1980-2012


