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DKD, diabetic kidney disease; T1D, type 1 diabetes; T2D, type 2 diabetes; IDNT, Irbesartan Type 2 Diabetic Nephropathy Trial; RAAS, 
renin–angiotensin‐aldosterone system; RENAAL, Reduction of Endpoints in NIDDM with the Angiotensin II Antagonist Losartan.
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Summary of SGLT2i RA CVOTs
EMPAREG‐
OUTCOME

CANVAS 
program

DECLARE‐TIMI CREDENCE

N 7,020 10,142 17,160 4,401
Drug Tested Empagliflozin Canagliflozin Dapagliflozin Canagliflozin

Prior CVD 99.2% 65,6% 40.6% 50.4%
Mean Age 63 y 64.3 y 63.9 y 63 y
Women 28% 35.7% 36.9% 33.9%
Median F/U 3.1 y 2.4 y 4,2 y 2.62 y
DM Duration ‐ y 13.5 y 11 y 15.8y
Baseline A1c 8.% 8.2% 8.3% 8.3%
Baseline eGFR 85.2 76.5 85.2 56.2

Secondary 
Renal Endpoint

Composite* Composite** Composite *** Primary 
outcome

* doubling of serum creatinine with eGFR <45 ml/min, ESRD or renal death

** >40% decrease in eGFR 2 consecutive measures, need for renal replacement therapy. 
** >40% decrease in eGFR to a threshold <60, ESRD (dialysis >90 days, GFR<15ml/min, transplantation)
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Cell Metabolism 29, May 7, 2019
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Lo studio CREDENCE differisce dagli studi 
CVOTs con SGLT2i in quanto:

1. La popolazione di pazienti con DMT2 coinvolta nel trial è per il 90% in 
prevenzione primaria 

2. L’endpoint renale comprendeva non solo misure di eGFR ma anche della 
componente albuminurica della nefropatia diabetica

3. L’endpoint renale rappresenta l’endpoint primario dello studio

4. L’endpoint renale non è composito
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Primary Composite and Renal Outcomes in the CREDENCE trial

N Engl J Med 2019;380:2295-306.

End‐ stage kidney disease, doubling of the serum 
creatinine level, or renal or cardiovascular death

End stage kidney disease, doubling of serum 
creatinine level, or renal death
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L’effetto di canagliflozin nello studio CREDENCE 
è coerente per tutti i livelli di eGRF?

1. SI

2. NO

3. NON LO SO
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR
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Renal characteristics of studies

Lancet Diabetes Endocrinol 2019; 7: 845–54
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The CREDENCE Study: subgroup analysis by eGFR shows 
beneficial effects of canagliflozin 
even in the 30‐45 ml/min/1.73 m2 range of eGFR

Perkovic V. et al.; NEJM 2019
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Effect of SGLT2 inhibitors on substantial loss of kidney function, ESKD, or death due to kidney
disease, stratified by baseline eGFR

Lancet Diabetes Endocrinol 2019; 7: 845–54
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Effect of SGLT2 inhibitors on substantial loss of kidney function, 
ESKD, or death due to kidney disease, stratified by baseline 

UACR

Lancet Diabetes Endocrinol 2019; 7: 845–54
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Estimated number of primary events (doubling of serum creatinine, ESKD or cardiovascular or 
kidney‐related death) prevented per 1000 patients treated over 2.6 years in the CREDENCE trial by 

baseline eGFR. Absolute risk reductions estimated as the number of events
prevented per 1000 patients treated over 2.6 years.

Nephrol Dial Transplant (2020) 35: i48–i55
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR

 The effects of canagliflozin on MACE are not modified by baseline kidney
function and is confirmed in subgroups in primary and secondary preventions
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Effects of canagliflozin on cardiovascular outcomes in the primary and 
secondary prevention cohorts.

Circulation. 2019;140:739–750

Cardiovascular death, nonfatal
myocardial infarction, or nonfatal stroke

Cardiovascular death and hospitalization for
heart failure
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR

 The effects of canagliflozin on MACE are not modified by baseline kidney
function and is confirmed in subgroups in primary and secondary preventions

 SGLT2 inhibition with or without RAS inhibition
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Effect of SGLT2 inhibitors on substantial loss of kidney function, 
ESKD, or death due to kidney disease, stratified by baseline use 

of RAS blockade

Lancet Diabetes Endocrinol 2019; 7: 845–54
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR

 The effects of canagliflozin on MACE are not modified by baseline kidney
function and is confirmed in subgroups in primary and secondary preventions

 SGLT2 inhibition with or without RAS inhibition

 Safety issues
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Safety in the CREDENCE trial

N Engl J Med 2019;380:2295-306.
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR
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 Safety issues
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New information from CREDENCE

 SGLT2 inhibition across different levels of eGFR

 The effects of canagliflozin on MACE are not modified by baseline kidney
function and is confirmed in subgroups in primary and secondary preventions

 SGLT2 inhinition with or without RAS inhibition
 ould this evidence be applied in routine practice to maximize benefits and 

ensure potential harms are minimized? 
 Are there other patient groups, aside from those with T2DM, who may benefit 

from SGLT2 inhibitors? Finally, how should these agents be used in 
combination with other currently available

 and future treatments?
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Diabetologia. 2020 Feb;63(2):221‐228. 
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Conclusions

 SGLT2i are disease‐modyfing treatments also for kidney disease . We should shift from 
the rationale for their use from glucose‐lowering agents to strategies to reduce disease
risk

 The CREDENCE trial ha s answered to some critical questions

 Future work will need to answer to open questions…. 
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Open questions

 How should this evidence be applied in routine practice to maximize benefits 
and ensure potential harms are minimized? 

 Are there other patient groups, aside from those with T2DM, who may 
benefit from SGLT2 inhibitors (i.e type 1 diabetes, nephropathy without 
DM)? 

 Finally, how should these agents be used in combination with other 
currently available and future treatments?
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