Mechanistic kidney effects of semaglutide by baseline SGLT2i use in type 2 diabetes: A post-hoc analysis of the REMODEL trial (NCT04865770)

Introduction:
Semaglutide, a GLP-1RA, and SGLT2is confer kidney protection in people with T2D and CKD. Although both lower blood glucose levels, their kidney-protective mechanisms appear largely independent and potentially additive. This study evaluated kidney-protective effects of semaglutide 1.0mg stratified by SGLT2i use.

Methods:
Adults with T2D, eGFR 30–75mL/min/1.73m2, and UACR 20–<5000mg/g were randomized 2:1 to once-weekly semaglutide 1.0mg (n=71) or placebo (n=35) for 52 weeks and stratified by SGLT2i use. Kidney oxygenation (R2*) was assessed using blood-oxygenation-level-dependent MRI. Phase-contrast MRI measured mean GKP, RARI, and cortical and medullary fibrosis estimates (diffusion-weighted imaging for apparent diffusion coefficient [ADC]). 

Results:
Baseline eGFRcreatinine was similar between SGLT2i users and non-users, while UACR was higher among SGLT2i users (Table 1). Semaglutide reduced RARI regardless of SGLT2i use (pinteraction [pint]=0.29). SGLT2i use did not impact semaglutide-associated increase in cortical or delta ADC vs placebo (pint=0.73 and pint=0.53, respectively). Cortical and medullary R2* ratio from baseline to Week 52 did not differ significantly between SGLT2i users vs non-users (pint=0.88 and pint=0.84, respectively). Higher GKP was observed with semaglutide vs placebo, with similar effects in SGLT2i users and non-users (pint=0.42).

Conclusion:
Semaglutide reduced RARI and mitigated fibrosis irrespective of background SGLT2i, suggesting combined treatment may confer additional kidney benefits.






Table:
	
	SGLT2i use
	Non-SGLT2i use
	

	
	Semaglutide (n=28)
	Placebo (n=14)
	Total (n=42)
	Semaglutide (n=43)
	Placebo (n=21)
	Total (n=64)
	

	Baseline Characteristics, mean (SD)
	
	
	
	
	
	
	

	
	Age, years
	61.9 (11.1)
	68.1 (8.2)
	64.0 (10.5)
	67.6 (7.0)
	63.1 (12.7)
	66.2 (9.4)
	

	
	Creatinine-based eGFR, mL/min/1.73 m2
	54.2 (10.1)
	49.6 (9.6)
	52.6 (10.1)
	47.9 (9.6)
	54.4 (11.5)
	50.0 (10.6)
	

	
	UACR, median (IQR) mg/g
	242.7 
(79.0; 478.2)
	550.1 
(263.1; 2299)
	419.0 
(105.6; 802.7)
	109.1 
(48.1; 374.2)
	163.5 
(68.2; 577.2)
	109.9
(50.9; 471.3)
	

	
	Body weight, kg
	88.1 (19.0)
	80.6 (13.3)
	85.6 (17.5)
	89.8 (16.7)
	97.4 (24.3)
	92.2 (19.5)
	

	
	BMI, kg/m2
	30.2 (5.9)
	28.0 (2.9)
	29.5 (5.2)
	31.3 (5.7)
	32.7 (6.4)
	31.7 (5.9)
	

	
	HbA1c, %
	7.0 (0.9)
	7.1 (0.8)
	7.0 (0.9)
	7.1 (0.9)
	7.0 (1.0)
	7.1 (0.9)
	

	
	HbA1c, mmol/mol
	53.1 (10.3)
	54.3 (9.1)
	53.5 (9.8)
	53.8 (9.6)
	53.5 (10.6)
	53.7 (9.9)
	

	MRI Analyses at Week 52
	Semaglutide (n=28)
	Placebo (n=14)
	ETRa or ETDb (95% CI) 
	Semaglutide (n=43)
	Placebo (n=21)
	ETRa or ETDb (95% CI)
	pinteraction value

	Oxygenation, s-1
	
	
	
	
	
	
	

	
	Cortex
	15.29
	15.55
	0.98a (0.95; 1.02)
	15.22
	15.54
	0.98a (0.95; 1.01)
	0.88

	
	Medulla
	22.15
	22.32
	0.99a (0.93; 1.06)
	21.36
	21.72
	0.98a (0.93; 1.04)
	0.84

	GKP, mL/100 g/min
	473.5
	454.7
	1.04a (0.88; 1.23)
	479.7
	418.9
	1.15a (0.98; 1.34)
	0.42

	RARI
	0.76
	0.81
	0.94a (0.90; 0.99)
	0.77
	0.80
	0.97a (0.94; 1.01)
	0.29

	[bookmark: OLE_LINK1]ADC, µm2/sec
	
	
	
	
	
	
	

	
	Cortex
	2419
	2321
	1.04a (0.99; 1.10)
	2417
	2291
	1.05a (1.01; 1.10)
	0.73

	
	Medulla
	2182
	2194
	0.99a (0.93; 1.06)
	2219
	2169 
	1.02a (0.97; 1.08)
	0.51

	
	Delta
	239.1
	158.6
	80.41b (4.77; 156.0)
	189.6
	140.9
	48.63b (-17.7; 114.9)
	0.53


aEstimated treatment ratio (ETR) at Week 52 for semaglutide 1.0mg/placebo, adjusted for baseline values. 
bEstimated treatment difference (ETD) at Week 52 for semaglutide 1.0mg/placebo, adjusted for baseline values.
Abbreviations: ADC, apparent diffusion coefficient; BMI, body mass index; CI, confidence interval; eGFR, estimated glomerular filtration rate; ETD, estimated treatment difference; ETR, estimated treatment ratio; GKP, global kidney perfusion; HbA1c, glycated hemoglobin; IQR, interquartile range; MRI, magnetic resonance imaging; RARI, renal artery resistive index; SD, standard deviation; SGLT2i, sodium-glucose cotransporter-2 inhibitor; UACR, urine albumin-creatinine ratio.  
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