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Pillars of therapy – we know them for HF

3ESC 2021 ESC Guidelines for chronic & acute heart failure



Established role for RAASi

4Kanda et al. BMC Nephrol (2023);24: 18.

US EHR data (2019-2021)
N=15,488
CKD Stage 3-4 ± HF
With hyper-K event

ESRD or HF hospitalisation



SGLT2
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Sodium-glucose co-transporter
Proximal tubule

Cowie et al. Nat Rev Cardiol (2020);17:761=772

>90% reabsorption all 
filtered glucose

Along with sodium
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TGF

7Alicic et al. Clin J Am Soc Nephrol (2017);12:2032-2045

Normal Diabetes

↑gluc
↓delivery of NaCl 
to macula densa

High AT-II
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Glomerulus
AFFERENT EFFERENT

ACE-I / ARB

Relax the valve

Drop the pressureDrop the pressure

-

SGLT2i

+

Tighten the valve



Renoprotection

9Sloan. Postgrad Med (2024) 136(8), 801–809.



Kidney benefits seen in all the CVOTs

10Heerspink et al. Circulation (2016);134 :752-772.

Empagliflozin / Dapagliflozin / Canagliflozin
All patients had T2DM
eGFR >60 ml/min
Standard of care
    “=“ placebo

Good BP control
High prevalence of ACEi/ARB



SGLT2i reduce proteinuria

11Cherney et al. Diabetologia (2016); 59: 1860-1870.



SGLT2i reduce proteinuria

12Cherney et al. Diabetologia (2016); 59: 1860-1870.



Kidney benefits from EMPA-REG

13Wanner et al. NEJM (2016);375: 323-334.



SGLT2i used in CKD

14Percovic et al. NEJM (2019); 380: 2295-2306.

CREDENCE

N=4401
eGFR 30-90 ml/min       [mean 56 ml/min]
100 % diabetic
99.9 % treated with ACE/ARB
UrACR ≥22.6 mg/mmol
Mean BP 140/78 mmHg
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SGLT2i used in CKD

17Percovic et al. NEJM (2019); 380: 2295-2306.

CREDENCE



SGLT2i used in CKD

18Heerspink et al. NEJM (2020); 383: 1436-1446.

DAPA-CKD

N=4304
eGFR 25-75 ml/min
67 % diabetic
c. 90 % treated with ACE/ARB
UrACR ≥22.6 mg/mmol
Mean BP 137/78 mmHg



SGLT2i used in CKD

19Heerspink et al. NEJM (2020); 383: 1436-1446.



SGLT2i used in CKD

20Heerspink et al. NEJM (2020); 383: 1436-1446.



SGLT2i in CKD – Give them

21Chertow et al. J Am Heart Assoc (2023); 12

DAPA-CKD

Consistent 
benefit



SGLT2i used in CKD

22EMPA-KIDNEY. NEJM (2023); 388: 117-127.

EMPA-KIDNEY

N=6609    larger

eGFR 20-90 ml/min   wider eGFR ranges

46 % diabetic    fewer diabetics

c. 86 % treated with ACE/ARB  similar

Mean BP 136/78 mmHg  same



SGLT2i used in CKD

23EMPA-KIDNEY. NEJM (2023); 388: 117-127

EMPA-KIDNEY

Stratified entry based on eGFR & proteinuria
Wanted to see if benefits those with lower/no proteinuria

eGFR 20 – 44  No UrACR criterion
eGFR ≥45  UrACR ≥22.6 mg/mmol



SGLT2i used in CKD

24EMPA-KIDNEY. NEJM (2023); 388: 117-127



SGLT2i used in CKD

25EMPA-KIDNEY. NEJM (2023); 388: 117-127



SGLT2i used in CKD

26EMPA-KIDNEY. NEJM (2023); 388: 117-127

Impact on GFR 
slope



SGLT2i used in CKD

27EMPA-KIDNEY. NEJM (2023); 388: 117-127

Benefits seen 
with lower/no 
proteinuria



SGLT2i

28Sloan. Postgrad Med (2024) 136(8), 801–809



SGLT2i

29Baigent et al. Lancet (2022); 400:1788-1801.



Pillars of Therapy

30Baigent et al. Lancet (2022); 400:1788-1801.

RASi SGLT2i nsMRA GLP1-RA

T2DM



CKD Pillars and CVRM

31Neuen et al. Circulation (2024);149: 450-462.



CKD Pillars and CVRM

32Neuen et al. Circulation (2024);149: 450-462.



CKD Pillars - Bristol

33

ACE/ARB

SGLT2i

nsMRA

GLP1-RA [?]

CKD Management Outline – Approved APMOC Oct 2024



CKD Pillars
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No additional licensed options for people with Type 1 diabetes

CKD Management Outline – Approved APMOC Oct 2024

FINE-ONE clinical study
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Thank you



SGLT2i in CKD

36CKD Management Outline – Approved APMOC Oct 2024



CKD management in T2DM

37CKD Management Outline – Approved APMOC Oct 2024



Finerenone – NICE TAG

38Rossing et al. Diabetes Care (2022); 45: 2991



Finerenone – NICE TAG

39https://www.nice.org.uk/guidance/ta877



CKD management – More pillars ?

40Naaman & Bakris. Diab Care (2023);46:1574-1586
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