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CREDENCE population
Patients with DKD and eGFR 
≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 



Waijer, Diabetologia, 2022

DAPA-CKD population
Patients with or without DKD 

and eGFR >25 to <75 
ml/min/1.73 m2 and UACR 
≥200 mg/g to ≤5000 mg/g



EMPA-KIDNEY population
Patients with or without DKD and 
eGFR ≥20 to <45 ml/min/1.73 m2

or

eGFR ≥45 to <90 ml/min/1.73 m2

and UACR ≥200 mg/g 



Circulation. 2019;140:303–315



Heerspink, Circulation, 2016



SGLT2i

↑ tubuloglomerular feedback

↑ afferent arteriole tone

↓ intraglomerular pressure

RASi

↓ efferent arteriole tone

↓ intraglomerular pressure







Albuminuria toxicity in  renal proximal tubular epithelial cells
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Glucose toxicity in renal proximal tubular epithelial cells





Human
RPTECs

5.5 mM Glc 25 mM Glc 25 mM Glc
15 ng/mL DAPA

5.5 mM Glc
15 ng/mL DAPA

Cell based assays
ROS
LDH release assay

Supernatants
Glc
TGF-β1
IL-8

Cell proteins
SGLT2
Cleaved caspase 3
O-GlcNAC-proteins

Cell lysates
GAPDH activity
PKC activity
D-sorbitol
MGO

24 hours









TGF-β1















• 6 months after nephrectomy the GFR is stabilized at the 70% of its initial value

In case of decreased renal mass, the single nephron GFR increases 
upregulating glucose load per nephron. Thus, it is likely that the 

dapagliflozin protection against glucotoxicity is extended in CKD patients 
without diabetes mellitus.



SGLT2i

↓ intraglomerular pressure

↓ glucose reabsorption

RENAL PROTECTION

↓ albuminuria

↓ renal tubular toxicity

↓ glomerulosclerosis




