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glossario 

♦ UACR - Dosaggio dell’escrezione urinaria di 
albumina in rapporto a quella della creatinina.    
Nei diabetici, l’esame viene richiesto per monitorare la comparsa di malattia renale 
(nefropatia diabetica), una complicanza del diabete non ben controllato; valori 
compresi tra 30 e 300 mg/g (3.4-34 mg/mmol) corrispondono alla diagnosi di 
microalbuminuria, indice di uno stadio precoce di nefropatia e di un rischio aumentato 
di complicanze cardiovascolari, mentre valori > 300 mg/g (> 34 mg/mmol) 
corrispondono a un’albuminuria manifesta e a una malattia renale vera e propria, 
della quale indicano il rischio di progressione verso l’insufficienza renale. Supera la 
famosa raccolta delle urine di 24 ore. 

♦ eGFR - Estimated Glomerular Filtration Rate 
(Stima della velocità di filtrazione glomerulare). 
Questo test misura la concentrazione di creatinina nel sangue e usa il 
risultato in una formula per calcolare un numero che rifletta la qualità del 
funzionamento renale, chiamato GFR stimato o eGFR. 

♦ CKD – EPI Creatinina - Formula di Levey per il calcolo del 
filtrato prescinde dal peso, e tiene conto di creatinina, età, sesso e etnia. 
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Incidence of treatment for ESRD in diabetic  
patients in the U.S 

on the basis of age 

Burrows NR, Diabetes Care 2010  

<45 yrs 

45-64 yrs 

65-74 yrs 

≥75 yrs 

USRDS 2015 



North America and 
Caribbean

2015 44.3 million
2040 60.5 million

South and  
Central America

2015 29.6 million
2040 48.8 million

Africa
2015 14.2 million
2040 34.2 million

South East  
Asia

2015 78.3 million
2040 140.2 million

Europe
2015 59.8 million
2040 71.1 million

Western Pacific
2015 153.2 million
2040 214.8 million

Middle East and 
North Africa

2015 35.4 million
2040 72.1 million

Estimated number of people with diabetes worldwide  
and per region in 2015 and 2040 (20-79 years) World

2015 415 million
2040 642 million

IDF 2013: 
 2013 = 382 million 

  

Diabetes: A global emergency 

IDF 2007: 
 2007 = 246 million 
 2025 = 380 million 

IDF 2015: 
 2015 = 415 million 
 2040 = 642 million 

IDF	diabetes	atlas	-	7th	edition	
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BP	≥140/90	
or	drug	therapy	

BMI		≥30	 Fasting	gly	≥126	
or	Dx	or	Rx	

Self-reported	or	
ECG	documented	

Hb	<13	M														
Hb	<12	F	

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	Nicola	for	ANMCO-SIN-ISS,	NDT		2015	

Multivariate	logistic	regression	analysis	estimating	
clinical	correlates		of	CKD	



Storia	naturale	della	nefropatia	nel	diabete	tipo	1	
nefropatici	(30%)																																			non	nefropatici	
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Prevalence	of	reduced	renal	function	with	
normoalbuminuria	in	type	2	DM	



Penno G, 2016 



De Cosmo, AMD-Annals Study Group, NDT 2014 

53%

11%
24%

12%

Alb−	and	normal	 eGFR Alb−	and	low	eGFR

Alb+	and	normal	eGFR Alb+	and	low	eGFR

Prevalence of CKD in a large cohort of patients (120.903) with type 
2 diabetes mellitus attending 236 Italian Diabetes Clinics in 2009  

3 out of 4 CKD pts 
are albuminuric  



 
 
 
 
 

1. Nefropatia diabetica: epidemiologia 
2. Nefropatia diabetica: rischio renale  
3. Nefropatia diabetica: rischio CV 
4. Implicazioni terapeutiche: reno- e  
   cardioprotezione	

	

	

	



Di	Lullo	L,	Bellasi	A,	Ronco	C.	Cardiorenal	syndrome:	an	overview.	Adv	Chronic	Kidney	Dis.	
2018	Sep;25(5):382-390	

Cardio-Renal	Syndrome	Type	4	



•  poor glycemic control 
•  systemic hypertension 
•  microalbuminuria (or normoalb. above median) or proteinuria 
•  lipid abnormalities 
•  smoking  
•  high duration of diabetes 
•  genetic factors 

- male sex 
- family predisposition to hypertension, nephropathies 
   and CV disease 
- ethnic predisposition 
- mutations in specific candidates genes  

•  early hyperfiltration and hypertrophy (?) 
•  oligonephropathy (?) 

Major risk factors and markers for development 
 and progression of renal damage in diabetes 
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 in type 2 diabetes according to HbA1c 
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from Rossing et al., KI, 2005 

Impact of SBP on the decline in GFR in 227 pts with 
type 2 DM and nephropathy (follow-up 6.5 yrs) 



Modified from UKPDS 75, 1998 
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Ninomiya T, JASN, 2009 

Association of albuminuria at baseline with the risk for 
 adverse renal outcomes: the ADVANCE trial, 10640 pts, 19% 

GFR < 60 ml/min, 27% microalb, 4% prot, f-up 4.3 yrs 



Zoppini, CJASN 2012 

Normal	
BP-Ualb	

High		
BP	

DM	from	
≥15	yrs	

HbA1C	
≥7.0%	

BMI	
≥30	kg/m2	

Prior	CVD	 Micro	
Ualb	

Macro	
Ualb	

GFR	decline	
(ml/min/year)	

. 1682 DM2 pts 

. GFR > 60 ml/min 

. F-up 10 years  
 



Hellemons et al, Diabetes Care 2011  
Roscioni et al, KI 2014 

Higher albuminuria associates with faster decline in renal function in 
type 2 diabetes: a post-hoc analysis of the IRMA-2 trial  



Effect of baseline albuminuria and GFR on renal events  
in DM (ADVANCE Study, 10640 pts, f.up 4.3 yr, 

19% GFR < 60 ml/min, 27% microalb, 4% prot) 

Ninomiya T, JASN, 2009 
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De Cosmo, AMD-Annals Study Group, Medicine (Baltimore) 2016 

Proportion of patients with eGFR <60mL/min/1.73 m2, albuminuria, or 
both at the 4 post-baseline assessments  

27,909 DM2 with normoalbuminuria and GFR >60 ml/min 
 from 118 Italian Diabetes Clinics 
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De Cosmo, AMD-Annals Study Group, Medicine (Baltimore) 2016 

Relative risk ratios (RRRs) with (95% CIs) to develop  
1. estimated glomerular filtration rate <60 mL/min/1.73m2 

(Alb -/ eGFR+); 2. albuminuria (Alb+/eGFR); or 3. both (Alb+/eGFR+) 
27,909 type 2 diabetes from 118 Italian Diabetes Clinics 

. 

Reduction in eGFR and albuminuria showed distinct sets of risk factors, suggesting that different mechanisms are involved in the 
development of these 2 components of diabetic kidney disease 
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from Fox CS et al for the CKD Prognosis Consortium, Lancet, 2012 

Hazard ratio for CV mortality in the combined general and  
high-risk populations according to eGFR (CKD-EPI) and 

albuminuria in pts with and without diabetes (1.024.977 pts) 

diabetes                  no diabetes 

CV mortality CV mortality 

HR, according to eGFR and ACR, adjusted for each other, age, ethnic origin, race, CV 
disease, smoking, cholesterol, BMI. 

eGFR (mL/min per 1.73 m2) 
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Tancredi,	NEJM		2015	

>400.000	pts	from	Swedish	National	Diabetes	Register	followed	for	a	mean	of	4.6	yrs	

The	excess	risks	of	all-cause	and	cardiovascular	death	increased	with	younger	
age,	worse	glycemic	control,	and	greater	severity	of	renal	complications…	
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from Ninomiya et al., JASN, 2009 

Combined effects of albuminuria and eGFR levels at baseline on 
the risk for adverse CV outcomes in 10,640 DM 2 patients: 

ADVANCE study (f-up 4,3 yrs). 



Cardiovascular risk for eGFR groups according to presence of baseline 
albuminuria:the FIELD study (9,795 DM2 pts, f-up 5yrs) 

eGFR	30-59;	A+	

eGFR	60-89;	A+	

eGFR	>	90;	A+	
eGFR	30-59;	A-	

	eGFR	60-89;	A-	
eGFR	>	90;	A-	

Drury PL et al., Diabetologia, 2011	



Ten-year mortality in 15,046 type 2 diabetes by  
kidney disease manifestation: NHANES III.  

Maryam Afkarian et al. JASN 2013;24:302-308 
©2013 by American Society of Nephrology 



from Ninomiya et al., JASN, 2009 
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follow-up albuminuria (mg/g) 

Follow-up albuminuria predicts CV events in low risk pts  
with type 2 DM (ADVANCE Study, 10.640 pts) 



Ninomiya et al., JASN, 2009 
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follow-up eGFR (ml/min/1.73 m2) 

Follow-up eGFR predicts CV events in low risk pts  
with type 2 DM (ADVANCE Study, 10.640 pts) 



Relative incidence of ESRD vs CV mortality  
in type 2 DM with microalbuminuria (UKPDS, 2003)  

or with proteinuria (IDNT+RENAAL, 3228 pts) 

ESRD 
rate /100 pt • yr 

CV death 
rate /100 pt • yr rate ratios 

microalb 0.3 3.0 0.10 

alb ≤ 1 g  1.9 2.5 0.77 

GFR > 45 1.8 2.9 0.71 

alb 1-2 g 4.6 2.3 2.0 

alb > 2 g 16 4.0 4.0 

GFR 30-45 6.8 2.5 2.7 

GFR < 30 21.2 3.8 5.7 

from Adler AI, KI,  2003 and  Packham DK, AJKD, 2012  
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Therapeutic strategies for DN 

Primary  
prevention 

Secondary 
prevention 

Tertiary 
prevention 

Evidence based Strategies 
 
 
 
 
-  Metabolic control  
-  BP control 

 
-  Metabolic control 
-  BP control 
-  ACE-I or ARB 
 
 
-  BP control 
-  ACE-I in type 1 DM 
-  ARB in type 2 DM 
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Renoprotective effect of proteinuria reduction in 
diabetic pts with nephropathy and hypertension 

(IDNT, 1715 pts, follow-up 2.6 yrs ) 

Follow up (months) 

From Atkins et al.,  AJKD, 2005 
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from Holtkamp et al., Eur Heart  J, 2011 
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each ↓ log alb = 13% ↓ CV events 
     p = 0.03  

Cardioprotective effect of proteinuria reduction at 6 months 
 in diabetic nephropathy (RENAAL+ IDNT, 3228 pts) 



from Drury PL et al., Diabetologia, 2011 
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Effects of changes in albuminuria (2 yrs) on CV events  
in 4751 low risk pts with type 2 DM  

(Field Study, f-up 5 yrs) 
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GPs’ awareness of CKD 

data from: Stevens LA, JASN 2005; Stevens PE, KI 2007;  
                   Minutolo R, AJKD 2008; Ravera M, AJKD 2010; 
                   Ravera M, NDT 2009. 



Percentuale di valutazione di  
creatininemia in 128.650 pazienti  

arruolati nel Progetto GENOA 
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http://www.dtu.ox.ac.uk/riskengine/	 da Standard italiani per la cura del diabete mellito 2016  



J Hypertens 2014; 32: 1245-54 
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Standard  
therapy 

Intensive 
therapy 

p< 0.008 p< 0.003 

BP, mmHg        146/78       132/73                ASP+STAT, %      45              86 
HbA1c, %              9.0              7.9               ACE±ARB, %        70              97 
LDL-C, mg/dl      118              81 

Reno-and cardioprotective effect of  
multifactorial intervention in DM with microalbuminuria 

(160 pts, follow-up: 8 yrs) 

From Steno 2 Study, N Engl J Med, 2003 



Progression to ESRD and mortality by treatment allocation: The Steno 2 Study 
 160 DM2 microalbuminurics assigned to conventional or intensified therapy for 7,8 yrs  

Follow-up 21 years 

Intensive	Tx	 Conventional	Tx	

Oellgaard J et al KI 2017 



CV outcome studies in patients with T2DM 



Grazie per l’attenzione 


