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Diabetic kidney disease (DKD)

• A common microvascular complication in DM 

• The main cause of  CKD and ESRD 

• A major cause of mortality and morbidity 

Postgraduate Medicine, 134:4, 376-387, DOI: 10.1080/00325481.2021.2009726 3



Global trends in DKD

Harding, J.L. Global trends in diabetes complications: a review of current evidence. Diabetologia 62, 3–16 (2019). 
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Salim S. Virani. Circulation. Heart Disease and Stroke Statistics—2020 Update: A Report From the American Heart Association, 141, 9, e139-e596, 

CVD is More Prevalent in The Presence of CKD



Metabolic, hemodynamic, and inflammatory pathways implicated in the 

underlying pathophysiology of DKD

Diabetes Care 2023;46(9):1574–1586 | https://doi.org/10.2337/dci23-0030 6



Diabetes/Hyperglycaemia
Glucose, AGEs, Lipids, BP ROS, 

inflammaon, fibrosis, RAAS, SNS

Diabec Kidney Disease 
AGEs, Lipids, BP, ROS, inflammaon, 

fibrosis, RAAS, SNS

Cardiovascular Disease

MI, stroke, amputaon, Death from CV causes

DM and concomitant DKD accelerate CVD

7Cardiovascular Disease and Diabetic Kidney Diseasehttps://doi.org/10.1016/j.semnephrol.2018.02.003
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DKD presents more heterogeneously

Non-Albuminuric DKD

30% of participants ≥40 years

Albuminuric DKD
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Shi S, Ni L, Comparison of Nonalbuminuric and Albuminuric Diabetic Kidney :A Systematic Review and Meta-Analysis. Front. Endocrinol. .2022. 10

DKD is clinically heterogeneous



DKD phenotypes and CV risk / CV death 
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CV risk on the basis of the presence or absence of albuminuria 
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10,640 patients with T2DM 

Mean follow-up: 4.3 years

9795 patients with T2DM



CV risk on the basis of the presence or absence of albuminuria 

13

Non-Albuminuric DKD

Non-Albuminuric DKD



CV risk on the basis of the presence or absence of albuminuria 
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Albuminuric DKD

Albuminuric DKD



CV death on the basis of the presence or absence of albuminuria 
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Summaries of landmark trials with the RAAS blockade 

Therapeutic Advances in Diabetic Nephropathy,January 2022Journal of Clinical Medicine 11(2):378Follow journal,DOI: 10.3390/jcm11020378
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•11.4a In nonpregnant people with diabetes and hypertension

•recommended for those with urinary Alb/Cr: 30–299 mg/g creatinine. B

•strongly recommended for those with urinary Alb/Cr ≥300 mg/g creatinine and/or eGFR<60. A

•11.4c not recommended for the primary prevention of CKD in people with diabetes and normal BP, normal 

urinary Alb/Cr (<30 mg/g creatinine), and normal eGFR. A

Either an ACE inhibitor or an angiotensin receptor blocker

Chronic Kidney Disease and Risk Management: Standards of Care in Diabetes—2023
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Pleiotropic effects of SGLT2 Inhibitors

Journal of Cardiovascular Pharmacology and Therapeutics. 2019



Timeline of trials involving SGLT2 inhibitors



Meta-analysis of SGLT2i trials on the composite of renal worsening, end-stage renal disease, or renal death

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X

https://doi.org/10.1016/S0140-6736(18)32590-X


Meta-analysis of SGLT2i trials on the composite of renal worsening, end-stage renal disease, or renal death

The p value for subgroup differences: 0·71. 

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X

https://doi.org/10.1016/S0140-6736(18)32590-X


Meta-analysis of SGLT2i trials on the composite of renal worsening, end-stage renal disease, or renal death

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X

https://doi.org/10.1016/S0140-6736(18)32590-X


Landmark Trials of SGLT2 Inhibitors in CKD

Kidney Medicine, 2023, DOI:https://doi.org/10.1016/j.xkme.2023.100608

eGFR (mL/min/1.73 m2) 30 to <90 25-75 20 to <45 or,
45 to <90 with albuminuria

Albuminuria (mg/g) >300-5,000 200-5,000
Any level of albuminuria if eGFR 20 to <45 

At least 200 if eGFR 45 to <90 
Median (IQR) follow-up, y 2.62 (0.02-4.53) 2.4 (2.0-2.7) 2.0 (1.5-2.4)

Primary outcomes (HR, 
95%CI)

0.70 (0.59-0.82)
NNT:22

0.61 (0.51-0.72)
NNT:19

0.72 (0.64-0.82)
NNT:25

Key secondary outcomes 
(HR, 95%CI)

Death from any cause 0.83 (0.68-1.02) 0.69 (0.53-0.88) 0.87 (0.70-1.08)
Hospitalization for heart 

failure or death from CV 
cause

0.69 (0.57-0.83) 0.71 (0.55-0.92) 0.84 (0.67-1.07)

Composite of decline in 
eGFR, ESKD, or death from 

renal cause
0.66 (0.53-0.81)) 0.56 (0.45-0.68) —
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•11.5a an eGFR ≥20 & urinary Alb/Cr ≥200. A

•11.5b an eGFR ≥20 & urinary Alb/Cr ranging from normal to 200. B

Chronic Kidney Disease and Risk Management: Standards of Care in Diabetes—2023

Recommendation use of a SGLT2 Inhibitors in people with type 2 DM and DKD
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Potential mechanisms by which GLP1-RA confer kidney and cardiovascular protection

Michos, Erin D., et al. "Glucagon-like peptide-1 receptor agonists in diabetic kidney disease: A review of their kidney and heart protection." American 
Journal of Preventive Cardiology (2023): 100502.



Renal endpoints in cardiovascular outcome trials of GLP-1 receptor agonists

Yu, Ji Hee, et al. "GLP-1 receptor agonists in diabetic kidney disease: current evidence and future directions." Kidney Research and Clinical Practice 41.2 (2022): 136.



Renal endpoints in cardiovascular outcome trials of GLP-1 receptor agonists

NNT:67         NNT:43          NNT:40          NNT:19      



REMODEL

Future directions Renal outcome trials of GLP-1 receptor agonists in DKD

SOUL trial 
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Residual Risk for Kidney Outcomes

Cardiovasc Diabetol (2021) 20:36
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Mineralocorticoid Receptor Activation and Mineralocorticoid Receptor Antagonist Treatment in Cardiac and Renal Diseases. Hypertension. 2015;65(2):257-63.

The direct deleterious effects of aldosterone/MR activation in the heart and kidneys



https://doi.org/10.1161/CIRCULATIONAHA.121.057983Circulation. 2022;145:437–44

https://doi.org/10.1161/CIRCULATIONAHA.120.051898Circulation. 2021;143:540–552

https://doi.org/10.1161/CIRCULATIONAHA.121.057983
https://doi.org/10.1161/CIRCULATIONAHA.120.051898


https://doi.org/10.1161/CIRCULATIONAHA.121.057983Circulation. 2022;145:437–44

https://doi.org/10.1161/CIRCULATIONAHA.120.051898Circulation. 2021;143:540–552

https://doi.org/10.1161/CIRCULATIONAHA.121.057983
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https://doi.org/10.1161/CIRCULATIONAHA.121.057983Circulation. 2022;145:437–44

https://doi.org/10.1161/CIRCULATIONAHA.120.051898Circulation. 2021;143:540–552

https://doi.org/10.1161/CIRCULATIONAHA.121.057983
https://doi.org/10.1161/CIRCULATIONAHA.120.051898


FIDELITY examined finerenone use and kidney outcomes in patients with chronic kidney 
disease and type 2 diabetes



A pillared approach with targeted therapies 

Diabetic Nephropathy: Update on Pillars of Therapy Slowing Progression. Diabetes Care 1 September 2023;. https://doi.org/10.2337/dci23-003043

https://doi.org/10.2337/dci23-0030


Holistic approach for improving outcomes in patients 
with diabetes and CKD 

Life style Physical 
activity

Healthy diet Smoking cessation Weight management

Targeted 
therapy

First-line 
drug 

therapy

SGLT2i
(Initiate eGFR ≥20; 

continue until 
dialysis or transplant)

Metformin
(If eGFR ≥30)

GLP1-RA if needed to 
achieve individualized 

glycemic target or 
persistent albuminuria

Other glucose-lowering 
drugs if needed to 

achieve individualized 
glycemic target

ns-MRA if persistent 
albuminuria and 

normal K+

RAS inhibitor at max 
tolerated dose (if HTN)

DHP-CCB and/or diuretic 
if needed to achieve 

individualized BP target

Mod-high 
intensity statin

Antiplatelet agent 
for clinical ASCVD

Ezetimibe, PCSK9i, or 
icosapentethyl if 

indicated based on 
ASCVD risk and lipids

Steroidal MRA if needed 
to for resistance HTN if 

eGFR ≥45

UACR BP
ASCVD risk, 

Lipids
A1c, CGM

T2D

T2D+T1D

Regular risk 
factor 

reassessment 
(3-6 months)

de Boer IH, et al. Diabetes Care 2022; 45(12):3075-3090. doi: 10.2337/dci22-0027. 44



Take Home Messages

• NADKD has been increasingly recognized, especially in DM2 (30% of DKD cases )

• Higher UACR levels and lower eGFR levels associated with an increased risk for CVD

• Either an ACEi Or ARB recommended for those with urinary Alb/Cr≥30 or eGFR<60

• Recommendation use of a SGLT2 Inhibitors in people with type 2 DM and DKD (an eGFR ≥20 )

• Nonsteroidal MRA, finerenone slows CKD progression/CVD risk, with lower risks of hyperkalemia
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Thank You!
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