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Why SGLT2 inhibitors are also tested
in patients with GFR <20
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Positioning the SGLT2 inhibitor trials

Lambers Heerspink et al, Nephrol Dial Transplant 2020;35:274-82



The 2024 KDIGO guideline 
Evaluation and Management of CKD

CKD with T2DM Non-diabetic CKD

In press KDIGO Guideline for the Evaluation and Management, of CKD.  Kidney Int 2024

Level of Evidence
1A

1A

2B



Lambers Heerspink et al, Kidney Int 2018;94:26-39

SGLT-2-inhibitors

Mode of Action



The EMPA-KIDNEY trial
Severely impaired eGFR, does it matter? 

Herrington et al, N Eng J Med 2023;388:117-27Inclusion: eGFR 20-45 OR eGFR 45-75 mL/min/1.73m2 and ACR >200 mg/g



SGLT2 inhibition
Effects independent of tubular SGLT2 ?

Reactive Oxygen Species (ROS) levels
Vasoconstricting

Nitric oxide (NO) levels
Vasodilating

Uthman et al, Cell Physiol Biochem 2019;53:865-886In vitro stimulating growth of human coronary artery endothelial cells with TNFα / SGLT2i



SGLT2 inhibition
SGLT2 is expressed in the heart

Lee et al, Kor Cir J 2021;51:251-62Mice myocardial infarction model, pretreated with vehicle or empagliflozin, staining DNA (blue), TnT (green), SGLT2 (red)  



Udell et al, J Am Col Cardiol 2022;79:2058-2068

SGLT2 inhibition
Pleiotropic, direct effects on the kidney and the heart?

Tubular SGLT2 
related effects



SGLT2 inhibition in dialysis
Limited experience

Lambers Heerspink et al, Eur Heart J 2021; 42:1216-27Post-hoc analysis of the DAPA-CKD trial

HR 0.64
P<0.01



SGLT2 inhibition in kidney transplant recipients
Limited experience

Lim et al, Transplantation 2022; 106:e404-12Retrospective cohort study, 226 SGLT2i users and 1857 controls, all KTR with diabetes

All cause mortality Death censored graft failure Doubling sCreat



Lim et al, Transplantation 2022; 106:e404-12Retrospective cohort study, 226 SGLT2i users and 1857 controls, all KTR with diabetes

SGLT2 inhibition in kidney transplant recipients
Limited experience



LHiremath et al, Am J Kidney Dis 2016; 69:78-86Meta-analysis of RCTs with RAASi in KTR >1 yr FU

ACE inhibition in kidney transplant recipients
Limited experience

All cause mortality Graft failure



SGLT2 inhibition in CKD stages G4-5
Limited experience

Chiu Y et al, ASN LBCT session 2024Open label RCT, 180 patients CKD stages G4-5 randomized 1:2 to SC (standard care) or SC + dapagliflozin 5-10 mg OD

Renal and HF outcome
Renal outcome + incidence HF hospitalization
HR 0.46 (0.25 – 0.82), p=0.008

Renal and CV outcome
Renal outcome + incidence AP, PTCA/CABG, MI, CVA and HF hospitalization
HR 0.53 (0.30 – 0.94), p=0.03

Open label (i.e. no placebo)
Single center

Limited number of patients (n=180)
Powered for n=225, aborted early
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Integrated CKD care (ICKD)
Dapagliflozine + ICKD

HR 0.42 (0.24 – 0.77), P=0.005

24 events

21 events

Renal composite outcome
≥50% eGFR decline, eGFR<5 or start of KRT



The Renal Lifecycle trial
An Investigator Initiated Study

In total n=1750 (endpoint driven)

or 1) severely impaired kidney function; eGFR <25 ml/min/1.73m2

or 2) patients on dialysis

or 3) kidney transplant recipients with an eGFR <45 ml/min/1.73m2

Endpoints
1) Composite of incidence kidney failure, HF hospitalization, mortality
2) Incidence of each compontent in the overall population
3) Incidence of compostie in each subgroup
4) Safety & tolerability



Trial design

 Pragmatic: visits as part of routine clinical

 Trial will last ± 4 yr, dependent on incidence “primary end points”

-0.5 Month Day 0   0.5 Month     3 Months 6 Months          Every 6 months           

Matching placebo

Dapagliflozine 10 mg/dayScreening

Randomization (1:1)



The Netherlands
 Groningen + 59 centers

A joint project

Germany
 Wurzburg (prof. Christoph Wanner) + 15 sites

Belgium
 Leuven (prof. Dirk Kuypers) + 9 sites

Australia
 Sydney (dr. Sunil Badve) + 13 sites

Spain 
 Valencia (dr. Jose Gorriz) + 19 sites



Conclusions
As yet starting SGLT2 inhibitors in case of severe CKD should be avoided
 Theoretically, this class of drugs should be less / not effective at low kidney function
 Very few clinical data (but surprisingly these preliminary findings do suggest efficacy)
 Experimental data suggest direct effects, independent of SGLT2 in the proximal tubules
 Safety concern, especially in immune suppressed kidney transplant recipients (UT/genital infections)

The Renal Lifecycle trial has been designed to specifically test the efficacy of SGLT2
inhibition in case of severe CKD. This study will have to provide the answer whether the 
efficacy / safety balance is sufficient in this vulnerable patient group



The DAPA-CKD trial
Severely impaired eGFR, does it matter ? 

Participants: 

CKD with or without T2D, eGFR 25-30 ml/min, n = 624

Primary outcome:

Incidence of 50% decrease in eGFR, kidney failure,  
or renal and cardiovascular mortality

Chertow et al, JASN 2021;32:2352-2361Inclusion: eGFR 25-75 mL/min/1.73m2 and ACR >200 mg/g



Inclusion overall and per country
Progress 28 Nov 2024

RCT, double-blind, placebo vs dapagliflozin 10 mg, in 1500-2000 patients with severe CKD 

1093

659

278
147
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