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Molecular mechanisms of diabetic kidney disease (DKD) onset and progression





Local mechanisms underlying glomerular hypertension















Non-Albuminuric DKD

• (NHANES) from 1988 to 1994: 
• 20% of subjects with diabetes had advanced kidney disease (eGFR < 30 

mL/min/1.72 m2) without the presence of albuminuria

• 30% of participants 40 years and older with type 2 diabetes and low eGFR had 
no albuminuria or retinopathy.

• (NEFRON) survey of primary care patients with type 2 diabetes:
• 55% of those with low eGFR were persistently non-albuminuric



Differences between albuminuric and non-albuminuric phenotypes: diagnosis, clinical presentation, risk factors , and pathogenesis





Diabetic Nephropathy: Update on Pillars of Therapy Slowing Progression
Sandra C. Naaman and George L. Bakris



































KDIGO 2024- SGLT2i

• SGLT2i in all

• Strongest recommendation for:
• CKD (eGFR>20) and T2D (1A)

• CKD (eGFR>20) and ACR>20mg/mmol (1A)

• CKD (eGFR>20) and HF(regardless of UACR) (1A)

• Still recommended for:
• CKD (eGFR 20-45) and UACR<20mg/mmol (2B)











































Obesity reduces the production of adiponectin in favor of leptin. Gene transcription of 
inflammatory mediators such as IL-1, IL-6, IL-7, I-8, and TNF-a is increased, which 

creates a proinflammatory state and oxidative stress















Metabolic, hemodynamic, and inflammatory pathways implicated in the underlying 
pathophysiology of DKD, underscoring the need for multitargeted therapies to halt disease 

progression
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11. Chronic Kidney Disease and Risk Management

Chronic Kidney Disease and Risk Management: 
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Atrasentan and renal events in patients with type 2 diabetes and chronic kidney 
disease (SONAR): 
a double-blind, randomised, placebo-controlled trial

Endothelin-1 (ET-1) is a potent vasoconstrictor and profibrotic
peptide elevated in DN.
Selective endothelin-A (ET_A) receptor blockade has been tested
(atrasentan) in DN.
SONAR trial: diabetic CKD patients (eGFR 25–75, albuminuria ≥300)
underwent an enrichment period to exclude fluid-sensitive patients,
then were randomized to atrasentan 0.75 mg vs placebo.
Among responders, atrasentan significantly reduced the primary renal
outcome (HR ≈0.65) and slowed eGFR loss by ~0.7 mL/min/year (vs
placebo).
SONAR noted more fluid retention (38% vs 33%) and a non-significant
trend toward higher heart failure hospitalizations with atrasentan.
Earlier trials with a dual ET_A/ET_B antagonist (avosentan) were
halted due to excess heart failure.

Newer trials are exploring highly selective ET_A agents (e.g.
zibotentan) and combination with SGLT2i to mitigate fluid overload.



Anti-inflammatory and Antifibrotic Agents

• Baricitinib (a JAK1/2 inhibitor) showed in Phase 2 trials a
significant reduction in proteinuria and plasma TNF-α in DN
patients.

• Pentoxifylline, an anti-TNF drug, modestly lowers albuminuria in
small studies.

• Pirfenidone (an oral TGF-β antagonist) (Targeting fibrosis) improved
GFR in a small trial, though results on hard outcomes are pending.

• Selonsertib (ASK1 inhibitor) slowed eGFR decline by ~18% in a
Phase 2 trial.

• Bardoxolone, anti-oxidative agents, have been tested but faced
safety issues.



Cellular and Gene-based Therapies

• Mesenchymal stem cell (MSC) therapy has shown anti-
inflammatory and reparative effects in animal models of DN.
• A recent review notes that systemic MSC infusion may positively impact
DKD progression in preclinical studies, but clinical trials are few and
small.

• Biomarkers (e.g. KIM-1, NAG) are being used to gauge tubular injury
improvement in these studies.

• Gene therapies (e.g. siRNA, CRISPR) or microRNA modulators
are being explored in labs; for instance, modulating miR-21 or
miR-192 has shown to affect fibrosis in models.
• These remain investigational, with potential high promise but requiring
proof of safety and efficacy in humans.







Thank you for your attention


