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European Journal of Endocrinology, 2023, 189, S17–S25

Differential effects of SGLT2-is on CV and renal outcomes according to renal function: a 
dose–response meta-analysis involving 10 randomized clinical trials and 71 553 individuals





Russo E, Viazzi F, et al. Clinical Kidney Journal , 2024, 

SGLT2 inhibition to target kidney aging



Mechanisms of Cardiovascular Benefits of 
Sodium Glucose Co-Transporter 2 (SGLT2) -is 
A State-of-the-Art Review 
Gary D. Lopaschuk, PHD,a Subodh Verma, MD, PHDb

JACC 2020 



Empagliflozin restores UREMIC SERUM –induced impairment of endothelial 
regulation of cardiomyocyte relaxation and contraction

Juni RP, et al., 
Kidney International (2021) 99, 1088–1101



Empagliflozin restores UREMIC SERUM –induced impairment of endothelial 
regulation of cardiomyocyte relaxation and contraction

Empagliflozin alleviates uremic
serum–induced mitochondrial

oxidative damage, restoring the 
endothelium ability to enhance NO 

in cardiomyocytes

Juni RP, et al., 
Kidney International (2021) 99, 1088–1101
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KuR levels improved significantly
from  4.91 ± 1.14 mL/min to 7.28 ± 1.68 mL/min at 12 months 
p = 0.028 

De La Flor JC, et al., Biomedicines 2023, 11, 1908.

residual kidney urea clearance 
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Wang et al. Cardiovascular Diabetology (2024) 23:327

49,762 ptz with T2DM who initiated dialysis 
1.57% of ptz utilized SGLT-2is within 3 months after 
dialysis. 
771 SGLT-2i users (age 63.3 ) were matched with 
771 non-users
Median follow-up of 2.0 (IQR 0.3–3.9) years

SGLT-2i users were more likely to become 
dialysis-free 90 days after the index date 
(aHR = 0.49, p < 0.001).

TriNetX Research Network database
between 2012 and 2024

All Cause Mortality aHR = 0.49, p < 0.001
MACE aHR = 0.52, p < 0.001 

p < 0.001



Wang et al. Cardiovascular Diabetology (2024) 23:327

49,762 ptz with T2DM who initiated dialysis 
1.57% of ptz utilized SGLT-2is within 3 months 
after dialysis. 
771 SGLT-2i users (age 63.3 ) were matched with 
771 non-users
Median follow-up of 2.0 (IQR 0.3–3.9) years

SGLT-2i users were more likely to become 
dialysis-free 90 days after the index date 
(aHR = 0.49, p < 0.001).





Improved glycemic control with once-weekly dulaglutide in addition to insulin therapy in 
15 T2DM ptz on HD evaluated by continuous glucose monitoring

T. Yajima et al. 2018 Journal of Diabetes and Its Complications

The main findings of the present study showed that dulaglutide may improve 
glycemic control and
glycemic excursion and allow a 
significant reduction in total daily dose of insulin
with no increased risk of hypoglycemia,
leading to a reduction in dryweight, in patients with T2DM on HD. 

The incidence of asymptomatic hypoglycemia detected by CGM tended to be lower 
on HD days. 
Furthermore, administering dulaglutide once weekly after HD sessions led to a high 
adherence rate, and the drug was well tolerated.



Safety and Efficacy of GLP-1 Receptor Agonists in Type 2 DM with Advanced and End-
Stage Kidney Disease: A Systematic Review and Meta-Analysis

Krisanapan P et al., Diseases 2024, 12, 14



Safety and Efficacy of GLP-1 Receptor Agonists in Type 2 DM with Advanced and End-
Stage Kidney Disease: A Systematic Review and Meta-Analysis

Eight studies (five trials and three cohort studies) 
27,639 patients 

No difference was observed in one-year mortality. 
There was no significant decrease in SBP. 

GLP-1RAs significantly reduced cardiothoracic ratio (SMD of -1.2%; 95% CI -2.0, -0.4) and 
pro-BNP (SMD -335.9 pmol/L; 95% CI -438.9, -232.8). GLP-1RAs significantly reduced mean 
blood glucose (SMD -1.1 mg/dL; 95% CI -1.8, -0.3) and increased weight loss (SMD -2.2 kg; 
95% CI -2.9, -1.5) with a potential benefit in cardiovascular outcomes.

In terms of safety, GLP-1RAs were associated with a 3.8- and 35.7-time higher risk of 
nausea and vomiting, respectively, but were not significantly associated with a higher risk 
of hypoglycemia.

Krisanapan P et al., Diseases 2024, 12, 14
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82,041 ptz with T2D initializing dialysis, 
2.1% (n = 1685) patients were GLP-1RAs users
1682 ptz in propensity-matched group, treated with long-acting insulin (LAI)
Median follow-up of 1.4 years

Lai et al. Cardiovascular Diabetology (2024) 23:277

TriNetX Research 
Network database

HR = 0.63, p < 0.001

HR = 0.65, p < 0.001

HR = 0.75, p < 0.001

4P MACE

MAkE



82,041 ptz with T2D initializing dialysis, 
2.1% (n = 1685) patients were GLP-1RAs users
1682 ptz in propensity-matched group, treated with LAI
Median follow-up of 1.4 years
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7
7Patients who could discontinue dialysis exhibited 

improved mortality and MACE outcomes, although this 

effect was not observed in those who remained 

dialysis dependent or ceased using GLP- 1RAs. 
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GLP1-RA  in Dialysis



Study Title NCT Number Status Conditions Interventions

1
Reduction of Peritoneal Glucose Uptake With Use of 
SGLT2 in Humans 
Undergoing Peritoneal Dialysis Treatment

NCT05250752 Unknown
status *

•End Stage Renal Disease
•Peritoneal Dialysis Complication

Dapagliflozin 10 MG [Farx
iga]

2
Effect of Canagliflozin on Ultrafiltration & Fibrosis in 
Patients on Peritoneal Dialysis

NCT06913647 Not yet
recruiting

•ESRD
•CKD (Chronic Kidney Disease) Stage 5D

Canagliflozin 300 MG

3
meChANisms and sAfety of SGLT2 Inhibition 
in peRitoneal dialYsis

NCT05715814 Recruiting •Peritoneal Dialysis Complication
•End Stage Kidney Disease
•Sodium-glucose Co-transporter-2 Inhibitors

Empagliflozin 25 MG

4
Canagliflozin in Advanced Renal Disease With MRI 
Endpoints

NCT06182839 Recruiting •ESRD, CKD Stage 4, CKD Stage 5 Canagliflozin 300Mg Tab
•Drug: Placebo

5
Empagliflozin on Residual Kidney Function in 
Incident Peritoneal Dialysis Patients

NCT06483074 Recruiting •End Stage Renal Disease on Dialysis
•Peritoneal Dialysis Complication
•Sodium-glucose Cotransporter-2 Inhibitor

Empagliflozin 10 MG

6
The Effect of Dapagliflozin on Ultrafiltration 
Among Peritoneal Dialysis Patients

NCT04923295 Completed •Peritoneal Dialysis Complication
•Ultrafiltration Failure

Dapagliflozin 10Mg Tab

7
Effect of Empagliflozin on Peritoneal and Kidney 
Function in End Stage Renal Disease

NCT05671991 Recruiting •End Stage Renal Disease on Dialysis Empagliflozin 25 mg vs Pl
acebo
•Drug: Empagliflozin 10 M
G

8
Dapagliflozin Delays the Loss of Renal Function 
in Peritoneal Dialysis Patients

NCT06398977 Recruiting •Peritoneal Dialysis Complication
•Renal Function Aggravated
•Sodium-glucose Co-transporter-2 Inhibitors

Dapagliflozin

9
Pharmacokinetics and Dialyzability of Dapagliflozin
in Dialysis Patients

NCT05343078 Completed •End-stage Renal Disease Dapagliflozin 10Mg Tab

SGLT2 in Peritoneal Dialysis

https://clinicaltrials.gov/study/NCT05250752?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=1
https://clinicaltrials.gov/study/NCT06913647?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=2
https://clinicaltrials.gov/study/NCT05715814?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=3
https://clinicaltrials.gov/study/NCT06182839?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=4
https://clinicaltrials.gov/study/NCT06483074?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=5
https://clinicaltrials.gov/study/NCT04923295?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=6
https://clinicaltrials.gov/study/NCT05671991?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=7
https://clinicaltrials.gov/study/NCT06398977?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=8
https://clinicaltrials.gov/study/NCT05343078?cond=Peritoneal Dialysis&intr=SGLT2 inhibitor&viewType=Table&rank=9


Study Title NCT Number Status Conditions Interventions

Safety, Tolerability, and Feasibility of Empagliflozin
Therapy in Dialysis-dependent ESKD

NCT05614115 Recruiting •End-stage Kidney Disease
•Kidney Disease, Chronic
•Dialysis

•Drug: Empagliflozin
•Other: Placebo

Effect of Empagliflozin on Peritoneal and Kidney 
Function in End Stage Renal Disease

NCT05671991 Recruiting •End Stage Renal Disease on Dialysis •Drug: Empagliflozin 25 mg vs 
Placebo
•Drug: Empagliflozin 10 MG

Empagliflozin in Heart Failure Dialysis Patients NCT05967156 Recruiting •Heart Failure
•Hemodialysis

•Drug: Empagliflozin10Mg Tab

Pharmacokinetics and Dialyzability of 
Dapagliflozin in Dialysis Patients

NCT05343078 Completed •End-stage Renal Disease •Drug: Dapagliflozin 10Mg Tab

The Efficacy and Safety of Dapagliflozin in 
Improving Heart Failure in Dialysis Patients

NCT06365541 Recruiting •The Efficacy and Safety of Dapagliflo
zin in Improving Heart Failure in Dial
ysis Patients

•Drug: Dapagliflozin

EMPAgliflozin in Heart Failure With PReserved 
Ejection Fraction and End Stage Renal Disease

NCT06249945 Recruiting •Heart Failure With Preserved Ejectio
n Fraction
•End Stage Renal Disease on Dialysis

•Drug: Empagliflozin 25 MG
•Drug: Placebo

Empagliflozin in Heart Failure with Reduced 
Ejection Fraction and End Stage Renal Disease

NCT06249932 Recruiting •Heart Failure with Reduced Ejection 
Fraction
•End Stage Renal Disease on Dialysis

•Drug: Empagliflozin 25 MG
•Drug: Placebo

The RENAL LIFECYCLE Trial: A RCT to Assess the 
Effect of Dapagliflozin on Renal and Cardiovascular 
Outcomes in Patients With Severe CKD

NCT05374291 Enrolling 
by 
invitation

•Kidney Disease, Chronic
•Renal Transplant Failure
•Heart Failure

•Drug: Dapagliflozin 10 mg/day
(oral)
•Drug: Placebo

SGLT2 in Hemo-Dialysis

https://clinicaltrials.gov/study/NCT05614115?cond=Dialysis&intr=SGLT2 inhibitor&rank=2
https://clinicaltrials.gov/study/NCT05671991?cond=Dialysis&intr=SGLT2 inhibitor&rank=8
https://clinicaltrials.gov/study/NCT05967156?cond=Dialysis&intr=SGLT2 inhibitor&rank=9
https://clinicaltrials.gov/study/NCT05343078?cond=Dialysis&intr=SGLT2 inhibitor&rank=10
https://clinicaltrials.gov/study/NCT06365541?cond=Dialysis&intr=SGLT2 inhibitor&rank=12
https://clinicaltrials.gov/study/NCT06249945?cond=Dialysis&intr=SGLT2 inhibitor&rank=13
https://clinicaltrials.gov/study/NCT06249932?cond=Dialysis&intr=SGLT2 inhibitor&rank=14
https://clinicaltrials.gov/study/NCT05374291?cond=Dialysis&intr=SGLT2 inhibitor&rank=16


The trial aims to  address the efficacy and safety of dapagliflozin 10 mg
versus placebo in at least 1500 patients with 

(1) An eGFR <25 ml/min per 1.73 m2

(2) Dialysis patients with residual diuresis 500 ml/24-hour; or 

(3) Kidney transplant recipients with an eGFR <45 ml/min per
1.73 m2

Europe and Australia.
composite end point of kidney failure, 
heart failure hospitalization, 
or all-cause mortality.



Take Home Messages

Both SGLT2-I and GLP1-RA seem to be safe in patients in Dialysis

Retrospective cohorts of DM patients at dialysis initiation showed a 50% decrease

in CV and all cause mortality in SGLT2-i users

Retrospective cohorts of DM patients at dialysis initiation showed a 35%decrease 

in CV and all cause mortality in and a 25% reduction in the

need to continue dialysis within 3 years in the GLP-1RAs group

Randomized controlled trials are warranted to study the effect on CV and Renal
outcomes in patients in RRT


