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Global prevalence of diabetes in adults 
aged 20–79 years1

Age-standardised prevalence of CKD 
globally and in Europe, 20174

1. 2. 3. International Diabetes Federation. 2021. 10th Edition. https://diabetesatlas.org/en/ [accessed 11 May 2022];  International Diabetes Federation. 2019. 9th Edition. https://diabetesatlas.org/atlas/ninth-edition/ [accessed 21 Jan 2022]; Wu B, et 
al. BMJ Open Diabetes Res Care 2016;4:e000154; 4. GBD Chronic Kidney Disease Collaboration. Lancet 2020;395:709–733

T2D and CKD have a significant global disease burden

Global prevalence: 8.7%

North America: 7.9%

Latin America: 8.4%
Asia-Pacific: 9.1%

Europe: 8.5%

2021

537 MILLION
adults with diabetes

10.5% of global population*

190
MILLION#

An estimated

adults had CKD in 
T2D in 2021

T2D accounts for 
approximately 90%2 of 

diabetes and at least 2 in 
every 5 people with T2D 

have CKD3
by 2045, 783 MILLION 

adults are projected 
to be living with 

diabetes 



Renal Center for Precision Medicine

CKD in T2D.....THE NEXT PANDEMIA?

Deng Y (GBD 2019),  Front Endocrinol July 2021 



What is the residual risk in DKD patients treated with RAASi?

Doubling of serum creatinine, ESKD, or death

1. 25-30%
2. 30-35%
3. 35-40%
4. >40%



The residual risk in RAASi treated DKD patients:  RENAAL & IDNT

Risk reduction, 16%
P = 0.02

RENAAL

Risk reduction, 20%
P = 0.02

IDNT

Doubling of serum creatinine, ESKD, or death

51%
44%

RENAAL Brenner BM et al. N Engl J Med 2001 

T2DM; CKD (UACR ≥300; SCr 1,3-3mg/dL) T2DM; CKD (UPE ≥900mg/24h; SCr 1-3 mg/dL)

IDNT Lewis EJ et al. N Engl J Med 2001
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SGLT2i……………………………... filling the gap



2024: MANAGEMENT OF CKD



Diuretics

iv iron & ESA

Glycemic
control

BP
control

MBD
control

Modified from Kidney Int. April, 2024

Recommendation 3.7.1: We recommend treating patients with type 2 diabetes (T2D), CKD, and an eGFR ≥20 ml/min with an SGLT2i (1A)

Recommendation 3.7.2: We recommend treating adults with CKD with an SGLT2i for the following (1A): 
 eGFR ≥ 20 ml/min per 1.73 m2 with urine ACR ≥ 200 mg/g, or
  heart failure, irrespective of level of albuminuria.

Recommendation 3.7.3: We suggest treating adults with eGFR 20 to 45 ml/min with urine ACR<200 mg/g with an SGLT2i (2B).



What is the residual risk in DKD patients treated with SGLT2i?

Doubling of serum creatinine, ESKD, or death

1. 25-30%
2. 30-35%
3. 35-40%
4. >40%



CREDENCE - Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death
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EMPA-KIDNEY: Primary composite outcome
Kidney disease progression or CV death 

Patients at risk, 
n Placebo 3305 3250 3129 2243 1496 592

Empagliflozin 3304 3252 3163 2275 1538 624

HR 0.72
(95% CI 0.64, 0.82)

P < 0.001

RRR
28%
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20 Placebo N(%):
558 (16.9%)
Events/100 PY: 8.96

Empagliflozin N(%): 
432 (13.1%)
Events/100 PY: 6.85 NNT=28*

The EMPA-KIDNEY Collaborative Group. N Engl J Med, 2023



DAPA-CKD: the effect of dapagliflozin on the risk of the primary 
endpoint is consistent in patients with and without T2D 

Wheeler DC, et al. Lancet Diabetes Endocrinol 2021;

Patients with T2D Patients without T2D

No. at risk No. at risk
1455 1383 1349 1262 1155 910 580 215Dapagliflozin 1307 697 618 606 579 546 378 251 94Dapagliflozin 591
1451 1360 1321 1224 1130 868 545 190Placebo 1275 701 633 615 567 534 364 229 80Placebo 583

The effect of dapagliflozin on the primary composite outcomea compared with placebo, stratified by diabetes status
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DAPA-CKD: significant reductions in the composite endpoint of 
CV death or hospitalization for HF and in all-cause mortality

.

.
Heerspink HJL et al. N Engl J Med. 2020:

DAPA 10 mg
100 events

Placebo
138 events

DAPA
4.6%

Placebo
6.4%

HR (95% CI)
0.71 (0.55-0.92)

p-value
0.00892

29%
RRR

1.8% ARR

DAPA 10 mg
101 events

Placebo
146 events

DAPA
4.7%

Placebo
6.8%

HR (95% CI)
0.69 (0.53-0.88)

p-value
0.00352

31%
RRR

2.1% ARR
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DKD: risk reduction 40%

EFFECT OF SGLT2-I ON CKD PROGRESSION BY PRIMARY KIDNEY DISEASE

HTN: risk reduction 30%

GN: risk reduction 40%

Other/UNK: risk reduction 26%

Overall: risk reduction 38%



Effects of SGLT2i on kidney outcomes

The Nuffield Department of Population Health Renal Studies Group* and the SGLT2 inhibitor Meta-Analysis Cardio-Renal Trialists’ Consortium, Lancet  2023 



Long-term effects of Empagliflozin in patients with CKD

EMPA-Kidney Collaborative Group, N Engl J Med, 2025 



Kidney International Reports (2024) 9, 1541–1552



QUALI?



Randomised controlled trials of SGLT2is in DKD/CKD
CREDENCE DAPA-CKD EMPA-KIDNEY

SGLT2 inhibitor Canagliflozin vs placebo Dapagliflozin vs placebo Empagliflozin vs placebo

Population

DKD incl.
 T2DM
x Without DM
x Non-albuminuria

CKD 
 T2DMDM 
 Without DM  ̴30%
x Non-albuminuria

CKD
 T2DM
 Without DM  ̴50%
 Non-

albuminuria  ̴20%

No. of patients 4401 4304 6609

Key inclusion criteria†
eGFR ≥30 to <90 mL/min/1.73m2

and UACR >300 mg/g
eGFR ≥25 to ≤75 mL/min/1.73m2

and UACR ≥200 mg/g

eGFR ≥45 to <90 mL/min/1.73m2 

and UACR ≥200 mg/g or 
eGFR ≥20 to <45 mL/min/1.73m2

Primary outcome
Composite of doubling of serum 

creatinine, ESKD, or renal 
or CV death

Composite of ≥50% sustained decline 
in eGFR or ESKD, or renal or CV death

Composite of ≥40% sustained decline 
in eGFR or  ESKD, or renal or CV death

RASi 
100%

Maximally tolerated RAS blockade, 
unless documented intolerance 

97%
Maximally tolerated RAS blockade, 

unless documented intolerance 

86%
Clinically appropriate RAS blockade, 
unless not indicated or not tolerated 

Study start date
Study stop date

February 2014
Reported April 2019

February 2017
Reported September 2020

January 2019
November 2022



1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023; Perkovic V et al. N Engl J Med 2019; 3. Wheeler DC et al. Nephrol Dial Transplant 2020

Study populations in the key SGLT2 inhibitor trials have 
populations that cover the eGFR and UACR spectra

Albuminuria stage, description and range (mg/g)

A1 A2 A3
Normal-to-mildly 

increased
Moderately 
increased

Severely 
increased

<30 30–300 >300
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G1 ≥90

G2 60–89

G3a 45–59

G3b 30–44

G4 15–29

G5 <15

EMPA-KIDNEY population1

Patients with or without diabetes 
and eGFR ≥45 to 

<90 ml/min/1.73 m2 and 
UACR ≥200 mg/g 

or
eGFR ≥20 to <45 ml/min/1.73 m2

CREDENCE population2

Patients with T2D and CKD 
and eGFR ≥30 to 

<90 ml/min/1.73 m2 and 
UACR >300 mg/g 

DAPA-CKD population3

Patients with or without T2D 
and eGFR ≥25 to

≤75 ml/min/1.73 m2 and UACR 
≥200 mg/gLow risk Moderately increased risk High risk Very high risk



QUANDO?



Zelniker TA, 2019

Meta-analysis of SGLT2i trials on the composite of worsening of renal function, ESKD, or renal death

Lesser reductions in progression of renal disease was observed in patients with more severe kidney disease at baseline



Absolute and relative effects on chronic slopes by expanded analysis of 
eGFR subgroup



Extrapolation of data from the DAPA-CKD trial to estimate the delay of kidney failure 

DAPA CKD: time to kidney replacement therapy

Madero M et al, Kidney Med 2024



3.5

EMPA-KIDNEY: time to kidney replacement therapy
Hypothetical transformation of chronic eGFR slopes into time to kidney replacement therapy

Fernández-Fernandez B et al. Clin Kidney J 2023
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1. Heerspink HJL et al. Online ahead of print.  N Engl J Med. 2020; 2. Heerspink HJL. 
Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020.

Primary Composite Outcome: 
Sustained ≥50% eGFR Decline, ESKD, Renal or CV Deatha

Renal-Specific Composite Outcome: 
Sustained ≥50% eGFR Decline, ESKD, or Renal Deatha

Secondary Renal-Specific Composite Outcome: 
Sustained ≥50% eGFR Decline, ESKD, or Renal Deatha,1



Empagliflozin in Patients with Chronic Kidney Disease N Engl J Med 2023;388:117-27

Time needed….be patient and keep going



eGFR Decline Over the Study by Baseline CKD Stage

NOTE: Stage 4 CKD = eGFR <30 mL/min/1.73m2; Stage 2/3 CKD = eGFR ≥30 mL/min/1.73m2.
aDapagliflozin vs placebo; bp=0.005 vs PBO; cp<0.0001 vs PBO.
CKD = chronic kidney disease; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; NA = not available; PBO = placebo.
Chertow GM et al. J Am Soc Nephrol. 2021;32:2352-2361.

Time, months

Placebo

Dapagliflozin

Stage 2/3 CKD

Stage 4 CKD

Between-group slope differencea Stage 4 CKD Stage 2/3 CKD

Acute (2 weeks), mL/min/1.73 m2 -1.42b -2.56

Chronic (Week 2 and beyond), mL/min/1.73 m2 1.82c 1.95

Total, mL/min/1.73 m2 1.23b 0.89
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CJASN19(9):1119-1129,2024

EMPA-KIDNEY: ACROSS THE SPECTRUM OF FRAILTY

Indice di fragilità:



What is the residual risk in DKD patients treated with SGLT2i?

Doubling of serum creatinine, ESKD, or death

1. 25-30%
2. 30-35%
3. 35-40%
4. >40%



2015-2024: Standard-of-Care and Cardio-Renal Protection



BARI BEAT-DKD COHORT

CKD 

in T2D

HERD OF ZEBRAS

the coat looks the same
among them, but each
of them has its own
coat

37.1%

36.1%

20.6%

6.2%

Phenotype Subtype Endotype

Ex uno, Plures

DKD 

NDKD 

NDKD 

DKD+
NDKD 

99 Pts



The new vision of CKD



Loreto Gesualdo, MD, FERA
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Thanks for your attention
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