
50%

2001 IDNT (Irbesartan Diabetic Nephropathy 

Trial) RENAAL (The Reduction in End Points 

in NIDDM with the Angiotensin II Antagonist 

Losartan)

(RAS: renin-angiotensin system blockade)

2015

SGLT-2 (SGLT-2i)

EMPA-REG

CANVAS DECLARE CREDENCE DAPA-

HF
1-5

CREDENCE(Canagliflozin on Renal 

and Cardiovascular Outcomes in Participants 

With Diabetic Nephropathy)

SGLT-2i

SGLT-2i

SGLT-2i

2020 ADA

ASCVD(Atherosclerotic cardiovascular 

disease) HF(heart failure) CKD(chronic 

kidney disease) SGLT-2i GLP-1 

RA CKD

(1)GFR(Glomerular 

filtration rate) 30-60 mL/min/1.73m2;(2)

(UACR 30-300 mg/g)

(UACR> 300 mg/g)

CREDENCE 

SGLT-2i

SGLT-2i

(hyperfiltration)

(GFR: 

Glomerular filtration rate)

GFR

GFR

30-60 mL/min/1.73m2

3-4

RAS blockade RAS 

blockade

SG
L

T
-2

SGLT-2
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RAS

RAS blockade

RAS 

blockade

GFR

SGLT-2i

SGLT-2

TGF(Tubulo-glomerular 

feedback)

SGLT-2i SGLT-2

TGF

GFR

SGLT-2i

SGLT-2i

SGLT-2i

CREDENCE 4 CREDENCE

GFR 30-90 

mL/min/1.73m2

DECLARE

47.6% (GFR>=90 mL/

min/1.73m2) 67.9% (UACR<30mg/

g)
3

D E C L A R E

GFR>=90mL/min/1.73m2

Dapagliflozin 50%

UACR<30mg/g Dapaglif lozin

48% GFR<90mL/

min/1.73m2

6

DECLARE

2019 Lancet EMPA-

REG CANVUS DECLARE CREDENCE

SGTL-2i
7

SGLT-2i

GFR GFR>=90 mL/

min/1.73m2 SGLT-2i

63% GFR <45 mL/min/1.73m2

SGLT-2i 30%

A D A

SG
L

T
-2
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GFR 30-60 mL/min/1.73m2

SGLT-2i

EARLY CKD 

PRE-ESRD

SGLT-2i

RAS blockade 

SGLT-2i

RAS blockade

2001 NEJM RENAAL

 Losartan 16%
8 IDNT Irbesartan 20%

9 RAS blockade

SGLT-2i

RAS blockade

SGLT-2i

RAS blockade

RAS blockade

SGLT-2i

RAS blockade

RAS 

blockade 

SGLT-2i

RAS

RAS 

SGLT-2i RAS

RAS blockade

DECLARE

SGLT-2i RAS blockade

RAS blockade

(50% vs.  23%)6 Lancet

SGLT-2i RAS 

blockade 42% 29%7

S G LT- 2 i R A S 

blockade 

GFR

60 mL/min/1.73m2

PIMA Indian

GFR

10 mL/min/1.73m2 10

5

RAS blockade

GFR 5mL/min/1.73m2 10

SG
L

T
-2
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SGLT-2i

CREDENCE

CREDENCE 

88% 99%

RAS blockade RAS 

blockade Canagliflozin

Canagliflozin GFR

1.85mL/min/1.73m2

RAS blockade

SGLT-2i 27

RAS blockade

SGLT-2i

Lancet

SGLT-

2i

25%
7

RAS blockade SGLT-2i

2019 CREDENCE

SGLT-2i

C R E D E N C E

Canag l i f l oz in 0 .25% 

A1c 0.8 kg 3.3 mmHg 

Canagliflozin

SGLT-2i

TGF SGLT-

2i SGLT-2

TGF

 

SGLT-2i

SGLT-2

Na-K ATPase

ATP

fibroblast

myofibroblast

fibroblast

(EPO: erythropoietin)

EPO
11

12 SGLT-2i

SG
L

T
-2
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TGF NHE (sodium hydrogen 

exchanger 3) TGF

TGF

SGLT-2i

: (1)

GFR<45 mL/min/1.73m2

TGF SGLT-2i

30-45 mL/min/1.73m2 12

(2)

DAPA-CKD

DAPA-CKD

TGF

Dapagliflozin

SGLT-2i

TGF

SGLT-2i
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