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What is the problem?
Am J Kid Disease 1998:32(5) Suppl 3;S112

Am J Kid Disease 2021:78(4);459



Chronic Kidney Disease in England: The Human and Financial Cost.https://www.england.nhs.uk/improvement-hub/wp-content/uploads/sites/44/2017/11/Chronic-Kidney-Disease-in-England-The-Human-and-
Financial-Cost.pdf
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Pathology
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Bains R, Brunskill N. Nature Reviews Nephrol 2011;7(3):177
Chagnac A, Zingerman B et al. Nephron 2019;143(1):38
Cortivonis M, Perico N et al. Nature Reviews Nephol 2022;18:435
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What is their risk 
of end stage renal 
failure in the next 

4-5 years?



NEJM 1993;329:1456-62

Entry criteria
• 18-49 years
• “Insulin-dependent” diabetes ≥ 7 

years
• DM retinopathy
• Proteinuria >500mg per 24 h
• Serum creatinine <221 µmol/l

Baseline
• 35±7 years
• Mean BP 137/85
• Proteinuria 2750±2550 mg per 24 h
• Serum creatinine 115±35.3 µmol/l
• HbA1c 11.8 ± 2.8 %

Recruitment: 
1987-1990

Dialysis/transplant: 
approx. 25%



Lancet 1997;349:1857

Entry criteria
• 18-70 years
• No diabetes
• BP < 140/90
• Proteinuria >3000mg per 24h
• Creatinine clearance 20-70ml/min 

Baseline
• 49 ± 13 years
• Mean BP 149/92 (±17/11) mmHg
• Proteinuria 5350±2400 mg per 24h
• Creatinine clearance 45±20ml/min

(dialysis, transplant or creatinine doubling)

Dialysis/transplant: 
approx. 48%

Published: 1997



NEJM 2001;345:861

Entry criteria
• 31-70 years
• Type 2 diabetes
• BP < 140/90
• Urine ACR >34 mg/mmol
• Creatinine 115-265µmol/l 

Baseline
• 60 ± 7 years
• Mean BP 152/82 (±20/11) mmHg
• Urine ACR 141 mg/mmol
• Creatinine 168±44 µmol/l

Dialysis/transplant: 
approx. 35%

Published: 2001



Preserved GFR

Established kidney failure
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ACEi and ARB

Kidney Int 2009:75:1006



ACEi and ARB reduce progression in patients 
with proteinuria
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Sodium-glucose cotransporter 2 
inhibitors

Europ J Pharmaceut Sci 2016;93:244



NEJM  2017;377:644



Sodium-glucose cotransporter 2 
inhibitors

Cardiovasc Diabetol 2020;19:196



NEJM  2019;380:2295
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Entry criteria
• ≥30 years
• Type 2 DM
• HbA1c 6.5-12.0%
• uACR 34 – 565 mg/mmol
• eGFR 30-90ml/min
• Maximum tolerated ACEi/ARB dose

Baseline
• 63±9 years
• Mean BP 140/78
• Urine ACR 105 (52-207) mg/mmol
• Estimated GFR 56 ± 18 ml/min
• HbA1c 8.3 ± 1.3 %

Recruitment 2014-2017



NEJM  2020;383:1436
Recruitment 2017-2020

Entry criteria
• ≥18 years
• With or without type 2 DM
• uACR 22.6 – 565 mg/mmol
• eGFR 25-75ml/min
• Maximum tolerated ACEi/ARB dose

Baseline
• 62±12 years
• Mean BP 137/78
• Urine ACR 105 (54-213) mg/mmol
• Estimated GFR 43 ± 12 ml/min
• Type 2 DM: 67%

(50% drop in eGFR, ESRD or renal death)

Dialysis/transplant: HR 0.66 (0.49-0.90)
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NEJM  2023;388:117

Recruitment 2019-2021
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Dialysis/transplant: HR 0.69 (0.56-0.85)
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Entry criteria
• ≥18 years
• With or without type 2 DM
• eGFR: 20-45ml/min AND any uACR, OR
     45-90ml/min AND uACR>22.6mg/mmol
• Maximum tolerated ACEi/ARB dose

Baseline
• 64±14 years
• Mean BP 136/78
• Urine ACR 37.4 (5.6-121) mg/mmol

• Urine ACR <3.3mg/mmol: 20%
• Estimated GFR 37 ± 14 ml/min
• Type 2 DM: 46%



NEJM  2023;388:117

Recruitment 2019-2021
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Mineralocorticoid receptor antagonists

Am J Hypertension 2023;36:135

MR 
activation

Sodium homeostasis
Potassium homeostasis

Blood pressure mediation

MR over-
activation

Pro-fibrotic
Pro-inflammatory



Spironolactone/eplerenone

MRA reduce blood pressure and albuminuria

MRA increase serum potassium



Am J Hypertension 2023;36:135

Non-steroidal mineralocorticoid 
inhibitors



NEJM  2020;383:2219

Entry criteria
• ≥18 years
• With type 2 DM
• eGFR: 25-60ml/min AND uACR 3.3-33 mg/mmol, 

OR
     eGFR 25-75ml/min AND uACR 33-565 mg/mmol
• Maximum tolerated ACEi/ARB dose
• Potassium <4.8mmol/l

Baseline
• 66±9 years
• Mean SBP 138±14mmHg
• Urine ACR 96 (50-185) mg/mmol
• Estimated GFR 44 ± 12 ml/min
• HbA1c: 7.7±1.3%

(40% decline in eGFR, RRT or renal death)
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Recruitment 2015-2018

Primary outcome (RRT, 40% decrease in eGFR or death from renal causes): HR 0.82 (95% CI 0.73-0.93)



NEJM  2020;383:2219

Baseline medications

Recruitment 2015-2018



ns-
MRA

ACE inhibitors
Angiotensin 

receptor blockers

Established kidney failure

SGLT2 
inhibitors

Preserved GFR



GLP1-RA

Cardiovasc Diabetol 2021;20:14



GLP1-RA
Am J Preventive Cardiol 2023:14:100502



NEJM 2024;391:109

Recruitment 2019-2021

Entry criteria
• ≥18 years
• With type 2 DM
• eGFR: 25-50ml/min AND uACR 11-565 mg/mmol, 

OR
     eGFR 25-75ml/min AND uACR 33-565 mg/mmol
• Maximum tolerated ACEi/ARB dose

Baseline
• 67±9 years
• Mean BP 139/76 mmHg
• Median urine ACR 64 mg/mmol
• Estimated GFR 47 ± 15 ml/min
• HbA1c: 7.8±1.3%

(50% drop in eGFR, ESRD or renal/CVD death)

Dialysis or transplant: HR 0.84 (0.61-1.06)
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NEJM 2024;391:109

Recruitment 2019-2021
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NEJM 2001;345:861
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Limitations and assumptions
30% RRR ACEi/ARB, 34% RRR SGLT2i, 13% RRR ns-MRA, 16% RRR GLP1-RA
Published evidence to support cumulative benefits of ns-MRA or GLP-RA on top of ACEi/ARB+SGLT2i is minimal
Tolerance of each medication limited by cumulative side effect profiles, including hyperkalaemia, AKI episodes, hypotension

NEJM 2001;345:861
NEJM 2020;383:1436

NEJM 2020;383:2219
NEJM 2024;391:109



Where are we now?

Evidence License NICE approval Guidelines

ACEi/ARB

SGLT2i

Finerenone

Semaglutide X X X

Proteinuric Kidney Disease*
Diabetic Kidney Disease

*Empagliflozin evidence and license includes eGFR 20-45 without proteinuria



Where are we heading?

ns-MRA in 
non-diabetic kidney 

disease

Aldosterone 
synthase inhibitors

Endothelin-receptor 
antagonists

Disease-specific 
therapies

(eg, IgAN, lupus)

Gene therapy for 
inherited disease 

(eg Alport, ADPKD)

https://clinicaltrials.gov/search?cond=proteinuria. Accessed Sept 2nd 2024





Summary

• The incidence and prevalence of patients requiring dialysis are 
predicted to escalate rapidly

• Earliest recognition of CKD and initiation of protective agents 
permits the greatest protective effect

• ACEi/ARB and SGLT2i have a major effect on reducing patients’ 
progression to established kidney failure

• ACEi/ARB and SGLT2i should be paused during dehydrating 
illnesses but instructions to restart them are essential 

• Finerenone and semaglutide may offer further renal protection 
for patients with diabetic kidney disease
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