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Clinical Features & Natural History
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Diabetes-Associated Kidney Disease
• Diabetes – most common primary cause of 

ESRD in the US

• CKD prevalence ↑~4X in Diabetes
• ↑ in non-white & older cohorts

CKD Markers in DM, HTN, CVDz, & Obesity

NHANES, 2007-2012
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Diabetes-Associated Kidney Disease

Terminology
Diabetic Nephropathy (DN)

Diabetic glomerulopathy
Histopathological diagnosis

Diabetic Kidney Disease (DKD)
Presumptive clinical diagnosis

CKD
Albuminuria
Late manifestation of disease

Association with other diabetic end-
organ complications

Steadily progressive course

DN

DKD

Diabetes-Associated Pathology
• 2642 consecutive native kidney Bxs – Columbia 

Renal Pathology Laboratory
• 23.5% in pts w/ DM

37%
27%

36%DN alone

DN + Non-DN dz

Non-DN dz alone

Duration of DM – best predictor of DN alone.
Data from Sharma, CJASN, 2013
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General Albuminuria-Associated Risks
• Increased risk for all-cause & CV mortality
• Increased risk for ESRD, AKI, & CKD progression
• Risks additive to those associated w/ reduced 

GFR alone
• Unlike GFR, risks associated with albuminuria 

demonstrate no threshold effect
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Natural History –
Proteinuria & CKD in DKD

Cumulative “Microalbuminuria”& Progression to 
“Macroalbuminuria” in T1DM, 1979-1984

Hovind, BMJ, 2004
Ritz, NEJM, 1999

Cumulative Proteinuria in DM

Cumulative CKD (SCr >1.4 mg/dL)
in Proteinuric DM
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Natural History of Diabetic Nephropathy –Classic Clinical 
Stages

Pugliese, Acta Diabetol, 2014
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HTN Amplification of
CKD Onset/Progression

Bakris, AJKD, 2000

CKD in Proteinuric T1DM

Hasslacher, Hypertension, 1985

Intermittent
HTN

Persistent
HTN

Renal Functional Decline
in Hypertensive DM
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Heterogeneity of DKD Progression

Oshima, Nat Rev Nephrol, 2021



2026 Diabetes ECHO

Diabetes is a Systemic Disease!
Diabetic Kidney Disease is typically associated with other end-organ sequelae of DM.

Ritz, NEJM, 1999
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Non-Diabetic Kidney Disease in T2DM
T2DM in 538/5485 Kidney Bxs 2005-2022 

Prasad, J Clin Med, 2023
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Diabetic vs. Non-Diabetic Kidney Disease? 

Tuttle, AJKD, 2014
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Screening & Management
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DKD Screening
• Low CKD awareness in both patients & 

health care providers
• New renoprotective therapies available 

to alter the course of disease if 
implemented in a timely manner

• Screening
• T1DM – Annually, starting 5 y s/p Dx

• T2DM – Annually, starting at Dx

• Screening Tests
• Albuminuria (UACR)

• SCr & eGFR

UACR Testing in CKD
Medicare 2006-2017

Nicholas, ASN NephSAP, 2022

Follow-Up Testing at 1 y

Xu, Ann Int Med, 2024
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Four Pillars of Cardiorenal Protection
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Georgianos, Drugs, 2024
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DKD Pathogenic Targets for Renoprotection

Van Raalte, Nat Rev Nephrol, 2024
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2022
ADA-EASD
Consensus

Davies, Diabetes Care, 2022
(2022 ADA-EASD Consensus)
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2022
ADA-EASD
Consensus

Davies, Diabetes Care, 2022
(2022 ADA-EASD Consensus)
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KDIGO 2022 Clinical Practice Guidelines –
Diabetes Management in CKD

Navaneethan, Ann Int Med, 2023

Navaneethan, Ann Int Med, 2023
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From: Perspectives on Chronic Kidney Disease With Type 2 Diabetes and 
Risk Management: Practical Viewpoints and a Paradigm Shift Using a Pillar 
Approach 

Clin Diabetes. 2023;41(4):553-566. doi:10.2337/cd22-0110
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Gaddy, Disease-a-Month, 2025
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Take Home Points
• Not every subject with DM gets DKD, 

but albuminuria largely identifies & 
prognosticates those that do. –
Screen!

• DKD is a relatively late systemic 
complication of systemic disease. –
Look for other end-organ 
complications of DM!

• Higher albuminuria levels are 
associated with faster eGFR decline & 
worse CV outcomes!

• DKD is typically diagnosed clinically –
Refer subjects with atypical clincal
features to Nephrology for evaluation 
& possible biopsy!

• BP & Glc control remain mainstays of 
management!

• Renoprotective interventions offer the 
opportunity to alter the course of 
disease!

• ACEi/ARB
• + SGLT2i
• + GLP1R Agonists
• + Nonsteroidal MRA

• Dietary protein restriction may offer 
additional benefits.

• Consider interactive comorbidities 
when managing patients with DKD 
(e.g. HTN & ApoL1 risk allele status).
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KIDNEY FAILURE RISK EQUATION (KFRE)
https://kidneyfailurerisk.com/

Tangri, JAMA, 2011 Tangri, JAMA, 2016
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