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15.3%

46.7%



S. et al.S. De Cosmo et al. for AMD-Annals Study Group, NDT 2014



*Defined as low risk for developing mineral and bone disorders and cardiovascular complications if there are no other markers of kidney disease or CKD
CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2017;7:1

Stages of CKD are defined according to eGFR and degree of albuminuria

Albuminuria stages, description and range (mg/g)

A1 A2 A3

Normal to mildly
increased Moderately increased Severely increased

<30 30–300 >300

G
FR

 ca
te

go
rie

s,
 d

es
cr

ip
tio

n 
an

d 
ra

ng
e 

(m
l/

m
in

/1
.7

3 
m

2 )

G1 Normal or high ≥90

G2 Mildly decreased 60–89

G3a Mildly to moderately 
decreased 45–59

G3b Moderately to 
severely decreased 30–44

G4 Severely decreased 15–29

G5 Kidney failure <15



CKD





CKD





Indicazioni alla Biopsia
 AKI  con o senza CKD 
 Severità della proteinuria 
 Positività test sierologici
 Sedimento urinario attivo

RISULTATI

- 227 (37%) Nefropatia Diabetica (DN) da sola

- 220 (36%) Nefropatie non Diabetiche (NDRD) da sole

- 164 (27%) DN + NDRD

620 pazienti  con Diabete M. Tipo 2→ Biopsie renali afferenti ad un Singolo Centro (2011)



Standardised 10-year cumulative incidence of all-cause mortality by diabetes and kidney disease 
status in 15,046 participants*

Afkarian M, et al. J Am Soc Nephrol 2013;24:302–308
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Years from baseline
Cumulative incidence

Normoalbuminuria Albuminuria

l 17,160 patients
l Age: 64±9 years
l Diabetes duration: 11±8 

years
l 59% male 
l eGR: >60 ml/min/1.73m2

eGFR >90 ALB-
34,3%

eGFR >90 ALB+
9,9%

eGFR 60-90 ALB-
43,2%

eGFR 60-90 
ALB+
12,7%

eGFR >90 ALB- eGFR >90 ALB+ eGFR 60-90 ALB- eGFR 60-90 ALB+

OR=1.0

OR=5.24

OR=2.94 OR=1.67



Changes in albuminuria and renal outcome in patients
with hypertension and T2D 

Viazzi F, Pontremoli R et al.   J Hypertens 2018

“ […] changes in albuminuria translate to changes in risk.”
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*Adjusted for age, sex, and race/ethnicity. p-values are for trend
UACR, urine albumin-to-creatinine ratio

Prevalent cases of diabetic kidney disease in the United States accounting for persistence

Clinical manifestations of Kidney Disease among US Adults with DM 1988-2014

p=0.39 p<0.001

p<0.001

Afkarian M et al., JAMA, 2016 USRDS
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Chart1

		All diabetic kidney disease		All diabetic kidney disease		All diabetic kidney disease		All diabetic kidney disease		0.1		0.11		0.11		0.11		0.09		0.11

		Albuminuria 
(UACR ≥30 mg/g)		Albuminuria 
(UACR ≥30 mg/g)		Albuminuria 
(UACR ≥30 mg/g)		Albuminuria 
(UACR ≥30 mg/g)		0.14		0.13		0.11		0.15		0.11		0.13

		Impaired eGFR 
(<60 ml/min/1.73 m²)		Impaired eGFR 
(<60 ml/min/1.73 m²)		Impaired eGFR 
(<60 ml/min/1.73 m²)		Impaired eGFR 
(<60 ml/min/1.73 m²)		0.24		0.3		0.29		0.37		0.28		0.34



1988–1994
(reference)

1999–2004

2005–2008

2009–2014

Adjusted* prevalence ratio (95% CI)

1

1

0.99

0.95

1

0.93

0.86

0.76

1

1.33

1.38

1.61



Sheet1

				1988–1994
(reference)		1999–2004		2005–2008		2009–2014								1999–2004				2005–2008				2009–2014

		All diabetic kidney disease		1.00		1.00		0.99		0.95								0.10		0.11		0.11		0.11		0.09		0.11

		Albuminuria 
(UACR ≥30 mg/g)		1.00		0.93		0.86		0.76								0.14		0.13		0.11		0.15		0.11		0.13

		Impaired eGFR 
(<60 ml/min/1.73 m²)		1.00		1.33		1.38		1.61								0.24		0.30		0.29		0.37		0.28		0.34







eGFR>60 ml/min. Normoalb.

eGFR<60 ml/min. Normoalb.

eGFR<60 ml/min. Alb.

eGFR>60 ml/min. Alb.
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Studio RIACE 
(Penno G, J Hypertens 2011)
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Pazienti con CKD
Normoalbuminurica (%)

48,2 56,5

DMT2 e FUNZIONE RENALE
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Patients
n.

DM
%

Follow-up
years

Renal
impairment

Non-albuminuric
renal impairment

UKPDS 
Diabetes 55: 1832-1839, 2006

4,006 100 15 28% 67% (51%)

DCCT/EDIC
Diabetes Care 33: 1536-1543, 2010

1,439 100
(T1DM)

19 6.2% 24%

AMD Annals
Diabetes Metab Res Rev 2017 20,464 100

(T1DM) 19 23.5% 49%

MacIsaac RJ et al., 
Diabetes Care 27: 195-200, 2004

301 100 --- 36% 39%

Kramer HJ et al., NHANES III 
JAMA 289: 3273-3277, 2003

1,197 100 --- 13% 36%

Thomas MC et al., NEFRON
Diabetes Care 32: 1497-1502, 2009

3,893 100 --- 23% 55%

Ninomiya T et al., ADVANCE
J Am Soc Nephrol 20: 1813-1821, 2009

10,640 100 --- 19% 62%

Bakris GL et al., ACCOMPLISH
Lancet 375: 1173-1181, 2010

11,482 60 --- 9.5% 47%

Tube SW et al., ONTARGET/ 
TRASCEND
Circulation 123: 1098-1107, 2011

23,422 37 --- 24% 68%

Drury PL et al., FIELD
Diabetologia 54: 32-43, 2011

9,765 100 --- 5.3% 59%

RIACE Study Group, RIACE
J Hypertens 29: 1802-1809, 2011

15,773 100 --- 18.8% 57%

AMD ANNALS
NDT 2015 116,777 100 --- 21% 48%

Albuminuria is not a prerequisite for DKD



Ekinci EI, Diabetes Care 2013

Normale
(paz. 1)

GS  e arteriosclerosi
(Paz.3)

Arteriosclerosi severa
(Paz.8)

Danno renale in T2DM  con CKD Normoalbuminurica



CV eventsRenal events

Medicine 95(15):e3175





EMPA-REG OUTCOME®: Exploratory analysis
Different clinical phenotypes of DKD vs all others

DKD, Diabetic Kidney Disease

Adapted from: Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3:1 - Wanner et al Diabetes Obes Metab. 2020;1–13.

Albuminuria category, description and range (mg/g)

Normal to mildly
increased

Moderately
increased Severely increased

<30 30–300 >300
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Normal or high ≥90

Mildly decreased 60–89

Mildly to moderately 
decreased 45–59

Moderately to severely 
decreased 30–44

Severely decreased 15–29

Kidney failure <15

Non-albuminuric DKD
n=1290

All others
n=4893

Albuminuric
DKD

n=769

18% of patients in 
EMPA-REG OUTCOME®

met these criteria

Non-albuminuric DKD
eGFR <60 ml/min/1.73 m2

and UACR ≤300 mg/g
= without overt albuminuria

11% of patients in 
EMPA-REG OUTCOME®

met these criteria

Albuminuric DKD
UACR >300 mg/g

= with overt albuminuria







• La complicanza renale è altamente prevalente nei pazienti con DMT2 che DMT1. 
• E’ stato recentemente descritto un nuovo fenotipo di malattia renale, i.e. GFR ridotto in pazienti 

normoalbuminurici, sia nel DMT2 che nel DMT1.
• E’ sotteso un aspetto istologico differente dalla forma albuminurica
• L’analisi degli ANNALI-AMD ha permesso di approfondire sia le conoscenze epidemiologiche che i 

fattori predittivi di questo fenotipo di danno renale, costruendo anche un modello di predizione per 
la perdita di GFR.

• La MRC normalbuminurica ha una più lenta progressione verso la IRT rispetto alla forma 
albuminurica ma è associata ad un elevato rischio di mortalità soprattutto per cause cardiovascolari.

• E’ indispensabile nella valutazione e nel follow-up dei pazienti con diabete di tipo 2 e di tipo 1 
monitorizzare sia la escrezione urinaria di albumina che il filtrato glomerulare.

• Gli SGLT2I (Empagliflozin) appiano essere efficaci nel ridurre il rischio di progressione del danno 
renale e degli aventi CV nei pazienti con MRC normoalbuminurica.

Conclusioni
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