
The REMODEL Trial: 
Mechanistic Effects of Semaglutide on Chronic Kidney Disease in Type 2 Diabetes

[bookmark: _Hlk207110068]Background: Semaglutide reduces the risk of kidney function decline and kidney failure in patients with type 2 diabetes (T2D) with chronic kidney disease (CKD), but the pathways responsible for this benefit are not yet fully understood. The study aimed to discover the basis of this kidney protection using an integrative approach that combined functional magnetic resonance imaging with tissue-based analytics.

Methods: Adults with T2D, estimated glomerular filtration rate (eGFR) of 30-75 mL/min/1.73 m2 and urine albumin-creatinine ratio (UACR) 20-<5000 mg/g were randomised 2:1 to once-weekly subcutaneous semaglutide 1.0 mg or placebo for 52 weeks. A subset underwent paired kidney biopsy for histology, single-nuclear transcriptomics, and spatial transcriptomics. 
Results: At baseline, participants (N=106) had a mean age of 65±10 years, 24% (n=25) were female, mean eGFR was 51±10 mL/min/1.73m2 and median UACR was 187mg/g (interquartile range 60-546mg/g). At 52 weeks, semaglutide was associated with an estimated 40% reduction in UACR and a 12 mL/min increase in creatinine clearance vs placebo (Figure 1A). Perirenal and sinus fat volumes decreased by 25% and 13%, respectively, while the cortical apparent diffusion coefficient increased (ETR 1.05; 95% CI: 1.01-1.09) (Figure 1B). Semaglutide also reduced the renal arterial resistive index (ETR 0.96; CI: 0.93-0.99), while cortical oxygenation (ETR 0.98; CI: 0.96-1.01) and perfusion (ETR 1.10; CI: 0.98-1.24) showed directional increases (Figure 1C). In the biopsy subset (n=33), the arteriolar intimal area of the most diseased vessel decreased by 10%, and glomerular endothelial-cell transcriptomes showed downregulation of genes in metabolic, inflammatory, and fibrotic pathways by semaglutide (figure 1D). 

Conclusions: Semaglutide reduced intrarenal fat, improved renal haemodynamics and enhanced glomerular endothelial function through metabolic reprogramming and mitigation of inflammation and fibrosis in participants with T2D and CKD.
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Figure 1. Integrated summary of outcomes in REMODEL. Data presented as change from baseline to week 52. Error bars denote +standard error.





