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Inquadramento Diagnostico
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CKD is defined as the presence of an abnormality
in kidney structure or function persisting for more than 3
months. This includes 1 or more of the following: 

(1) GFR <60 mL/min/1.73 m2; 
(2) Albuminuria (ie, urine albumin 30 mg/24h                               

or urine albumin‐to‐creatinine ratio [ACR] 30 mg/g)
(3) Abnormalities in urine sediment, histology
(4) Imaging suggestive of kidney damage
(5) History of kidney transplantation
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Identificare i soggetti a rischio è semplice, economico e… 
cost‐effective
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Mai basarsi sulla sola creatininemia negli anziani….
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Historically, for people at risk of developing DKD, an initial 
increase in AER has been linked to a subsequent decline in GFR 

AER

Blood 
pressure

GFR

Normal 
range

Type 1 and type 2 diabetes

Onset of 
type 1 DM

Diagnosis of 
type 2 DM

Duration of diabetes

1. hyperfiltration and renal 

hypertrophy

2. the “silent phase”

3. persistent microalbuminuria

4. Diabetic nephropathy

5. ESRD
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Schematic presentation of variable clinical courses of 
Diabetic Kidney Disease (DKD)

Boger CA et al., PLOS Genetics, 8: e1002989, 2012 (modified)
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30-59 ml/min/1.73 m2

17.1%

60-89 ml/min/1.73 m2

51.7%

≥90 ml/min/1.73 m2

29.6%

<30 ml/min/1.73 m2

1.7%

eGFR strata
(ml/min/1.73 m2)

Albuminuria strata
(ACR, mg/g)

Renal dysfunction is common in 
patients with T2DM
The RIACE Study: 15,773 patients with T2DM

Penno G, et al., The RIACE Study Group. J Hypertens 29: 1802-1809, 2011
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Age and sex-adjusted risk of major CVD events 
according to albuminuria deciles (mg/24h)

Reference 
category

CVD risk increases linearly by 9% for 
each increasing decile of albuminuria

Excess risk significant for 
albuminuria values >10.5 mg/24h

The RIACE (Renal Insufficiency and 
Cardiovascular Events) study

Solini A. et al, The RIACE Study Group. Diabetes Care 35: 143-149, 2012
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Reference 
category

Excess risk significant for eGFR 
values < 78 ml/min/1.73m2

CVD risk increases linearly by 12% for 
each decreasing decile of eGFR

Age and sex-adjusted risk of major CVD events 
according to eGFR deciles (mg/24h)

The RIACE (Renal Insufficiency and 
Cardiovascular Events) study

Solini A. et al, The RIACE Study Group. Diabetes Care 35: 143-149, 2012
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Sasso et al, Nephrol Dial Transplant 2012

NID-2 Study: Rischio CV e funzione renale
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Hyperfiltration: early and persistent compensatory 
mechanism to maintain adequate solute excretion 

in CKD

Modified from Tonneijck, JASN 2017

Efficacious solute excretion is allowed by 
 SNGFR in all nephrons (early stages) 

and remnant nephrons (late stages)
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Hyperfiltration: the two sides of the coin…
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Epidemiologia della CKD
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Oct 2018

Mark D. Okusa, 
President ASN 2018

Jager, Kidney  Int,  30 Sept 2019
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Change in the last 25 years (1990‐2016) 

Absolute Rate 
(100,000 persons)

Age‐standardized rate 
(100,000 person)

Incidence of CKD  +89% +34% +4%

Prevalence of CKD  +87% +33% +0.4%

Death due to CKD +98% +41% +8%

DALYs* due to CKD  +62% +16% ‐4%

*DALYs:  Disability‐Adjusted Life‐Years = (years lost due to premature death +  
years living with disability due to CKD) 

The significant increase of global burden of CKD is primarily driven by 
demographic expansion and aging
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Ten‐year change in mortality rate by CKD cause
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Go, NEJM 2004

Il rischio CV aumenta sin dalle fasi iniziali della CKD
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Se non riusciamo a rallentare/fermare 
la progressione della CKD…

Liyanage, Lancet 2015

…nel 2030 (vs 2010) avremo il doppio dei pazienti in dialisi
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2008‐12 7,552 CKD‐EPI 7.1

• CKD Stage 1‐5 : 10.4% (95%CI 11.7‐15.1%)

• CKD Stage 3‐5 : 3.8% (95%CI 9.2–12.2%)
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Epidemiology of Diabetic CKD
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Come si sta modificando negli ultimi decenni la prevalenza dei markers di 

CKD nel DM2?

a) La prevalenza di ACR >30mg/g sta aumentando

b) La prevalenza di GFR<60 ml/min/1.73m2 sta riducendosi

c) La prevalenza di ACR >30mg/g sta riducendosi e di GFR<60 

ml/min/1.73m2 sta aumentando 

d) La prevalenza di ACR >30mg/g sta aumentando e di GFR<60 

ml/min/1.73m2 sta riducendosi
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The lower prevalence of albuminuria observed over time may be attributable to a higher rate of 
glucose‐lowering drugs, RAAS inhibitors, and statins with a consequent lower HbA1c, SBP and LDL
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Prognosis of Diabetic CKD
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Gregg, NEJM  2014

Data from the National Health Interview Survey, the National Hospital Discharge Survey, 
the U.S. Renal Data System, and the U.S. National Vital Statistics System

Changes in Diabetes‐Related Complications
in the United States, 1990–2010

−67.8% −52.7%

−51.4% −28.3%
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Il fenotipo non albuminurico della DKD nel DM2 si associa a:

a) Minor mortalità

b) Minor rischio CV

c) Minor rischio renale

d) a+b+c
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• Prospective cohort of 15,656 individuals with DM2 enrolled in 2006–2008 
• Outcome: all‐cause mortality (mean follow‐up 7.4 years)  in patients stratified by 

albuminuria (AER>30 mg/d) and/or low GFR (<60 mL/min/1,73m2)

Outcome

DKD phenotype Description Prevalence 
[N (%)]

Incidence rate 
(1000 pts‐y)

Mortality risk
aHR* (95%CI)

No DKD AER<30/GFR≥60  9984 (63.8) 19.87 Ref

Albuminuric with preserved GFR AER≥30/GFR≥60  2966 (18.9) 36.79 1.45 (1.33‐1.58)

Non‐albuminuric DKD AER<30/GFR<60  1476 (9.4) 61.49 1.58 (1.43‐1.75)

Albuminuric DKD with reduced GFR AER≥30/GFR<60  1230 (7.9) 90.25 2.08 (1.88‐2.30)

* Adjusted for: age, sex, smoking, diabetes duration, HbA1c, BMI, eWC, triacylglycerols, cholesterol, HDL, lipid lowering treatment, SBP, DBP, antihypertensive treatment, 
diabetic retinopathy grade, any CVD and any cancer
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Diabetic CKD
(n=693)

Non‐Diabetic CKD
(n=1,481)

Pooled cohort
(n=2,174)

Excluded patients
•Duplicate patients (n=338)
•Not taking CEI or ARB (n=679)
•Lost to follow‐up (n=7)
•GFR>60 and Uprot<0.15 g/d (n=27)

NEPHRO‐SUN
•Renal clinics n=1
•Patients (n=729) 
enrolled in 2002‐2010

•Follow‐up 3.3 yrs

TABLE‐CKD
•Renal clinics n=25
•Patients (n=1.248) 
enrolled in 2003

•Follow‐up: 5.0 yrs

RECORD‐IT 
•Renal clinics n=19
•Patients (n=812) 
enrolled in 2010

•Follow‐up 3.6 yrs

Total 
(n=3,225)

ABP‐CKD 
•Renal clinics n=4
•Patients (n=436) 
enrolled in 2003‐2005

•Follow‐up 4.2 yrs

Diapositiva preparata da FERDINANDO SASSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



32% 28%

27%
23%

18%
18%

23% 32%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

no‐DKD DKD

>1.00
0.50‐1.00
0.15‐0.49
<0.15

Proteinuria (g/day)

24h Proteinuria (g/day)

Proteinuria categories <0.15 0.15‐0.49 0.50‐1.00 >1.00

KDIGO classification Normal to mild Moderate Severe 
P<0.001

Diapositiva preparata da FERDINANDO SASSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



No DM‐CKD (N=1481) DM‐CKD (N=693)

Proteinuria categories (g/day) P Proteinuria categories (g/day) P

<0.15 0.15‐0.49 0.5‐1 >1 for 
trend <0.15 0.15‐0.49 0.5‐1 >1 for 

trend

Number 471 401 266 343 191 159 124 219

Age (years) 69±14 66±14 64±15 60±16 <0.001 72±8* 69±11* 68±11* 66±11* <0.001

Males (%) 49.9 57.4 63.5 65.9 <0.001 56.0 54.7 54.0 64.4 0.140

BMI (kg/m2) 27.8±4.7 27.2±4.7 27.1±4.8 27.6±4.9 0.099 30±5* 30±6* 29±6* 29±5* 0.132

CVD (%) 33.8 27.9 27.1 24.5 0.026 52.9* 48.4* 42.7* 47.9* 0.371

SBP (mmHg) 136±19 135±18 137±19 139±18 0.006 141±17* 141±19* 141±20* 147±20* 0.001

DBP (mmHg) 78±11 79±11 80±11 82±10 <0.001 76±11* 78±11 78±11 80±12* 0.001

Demographic and clinical characteristics of DKD and non‐DKD patients stratified according to proteinuria category
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Cox models were stratified by cohort and adjusted for baseline covariates: age, gender, BMI, smoking, CVD, LVH,  
calcium, phosphate, albumin, Hb, GFR, SBP, LDL‐C, tryglicerides, RAS inhibitors, statin
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CRIC participants with diabetes and reduced GFR (n=1,813) stratified by proteinuria

Minutolo NDT 2018

DKD patients in Italian cohorts
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Take home message

1. Prevalence of non‐proteinuric phenotype of DKD is increasing in 
the last years likely due to a wider use of RAS inhibitors and better 
glycemic control

2. Non‐proteinuric phenotype of DKD is associated with lower 
mortality, CV and renal risk, similarly to non‐diabetic CKD.

3. In proteinuric patients (>0.5 g/day), cardiorenal risk similarly 
increases regardless of diabetic status.

4. The effect of diabetic status per se only emerges in the presence of 
moderate proteinuria (0.15–0.49 g/day), where diabetes heralds a 
higher risk of CV morbidity and mortalityDiapositiva preparata da FERDINANDO SASSO e ceduta alla Società Italiana di Diabetologia. 
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US approach to CKD: Old and New  

1943 
artificial kidney

1960  
shunt for dialysis

The time has come for dialysis to take its place in a museum among the most
revolutionary, lifesaving, and soon to be historical medical devices

US Department of Health and Human Services – cJASN 5 November 2019   

2016
13                   die each day waiting for a transplant
90,000           are waiting for a kidney transplant
120,000        annually began dialysis

Scientific Registry of Transplant Recipient: 2017 Annual Data Report

July 10, 2019
Advancing American Kidney Health 
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The protective effects of both dietary and 
pharmacological intervention in CKD becomes less 
effective when sCreat is only slightly increased          
(1.5‐2.0 mg/dL)
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Weight reduction
Glycemic control
BP control
Lipid management
Nutritional therapy
Anemia management
Anti‐aggregant therapy
CKD‐MBD treatment

What to do next……

CVD and
Mortality

Albuminuric
phenotype

Non‐albuminuric 
phenotype

Diabetic Kidney Disease

Normo

Micro

Macro

Progressive
GFR decline

ESRD

Glomerular
hypertension

Tubulo‐interstitial
Inflammation
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Prospettive Future ?

MULTIDISCIPLINARIETÀ

Riferimento in 
tempo della CKD

Maggiore 
efficacia della 
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Società Italiana di Diabetologia (SID)  
Società Italiana di Nefrologia (SIN)

Documento congiunto su “Storia naturale della malattia renale 
nel diabete e trattamento dell’iperglicemia nei pazienti con 
diabete di tipo 2 e ridotta funzione renale”

A cura del Gruppo di Lavoro Intersocietario SID‐SID sulla Nefropatia Diabetica
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