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Sodium glucose co-transporter 2 (SGLT2) inhibitors slow progressive loss of kidney function in 

patients with type 2 diabetes across a wide range of estimated glomerular filtration rate (eGFR) 

and albuminuria. In the DApagliflozin and Prevention of Adverse Outcomes in CKD (DAPA-

CKD) trial, dapagliflozin reduced the risk of kidney failure by approximately 40% in participants 

with chronic kidney disease (CKD), with consistent effects in those with and without type 2 

diabetes.1 The majority of participants in the DAPA-CKD trial had severely increased (KDIGO 

stage A3) albuminuria at baseline, with a median of 949 mg/g. Whether the kidney protective 

benefits of dapagliflozin, as demonstrated in the DAPA-CKD trial, extend to participants without 

type 2 diabetes and with lower levels of albuminuria, is unknown. 

The DAPA-CKD trial was a double-blind, randomized trial of dapagliflozin 10 mg versus 

placebo, and recruited 4304 adult participants with CKD. As previously reported, participants 

were eligible if they had an eGFR of 25 to 75 mL/min/1.73m2 of body-surface area and urinary 

albumin:creatinine ratio (UACR) between 200 to 5000 mg/g at the screening visit.2 In 1398 

participants without type 2 diabetes, dapagliflozin reduced the risk of the composite kidney 

outcome (sustained ≥50% eGFR decline, end-stage kidney disease [ESKD]kidney failure, 

kidney or cardiovascular death) by 50%, attenuated eGFR decline during chronic treatment by 

1.29 (95%CI 0.73, 1.85) mL/min/1.73m2 per year, and reduced UACR by 14.8% (95%CI 5.9, 

22.9) relative to placebo.3, 4 In this post-hoc analysis, we assessed the annual rate of eGFR 

decline and UACR changes in participants without type 2 diabetes by baseline UACR, and 

report results without adjustment for multiplicity. 

Of all participants without type 2 diabetes, at baseline 136 had KDIGO stage A2 

albuminuria (microalbuminuria;UACR 30 - < 300 mg/g, of whom 24 had UACR 30 - <200 mg/g 

at baseline) and 1262 had KDIGO stage A3 albuminuria (macroalbuminuria; UACR ≥300 mg/g). 

Baseline characteristics of participants with stage A2 and A3 albuminuria showed a mean (SD) 

age of 61.0 (14.8) and 56.0 (14.5) years; 49/136 (36.0%) and 411/1262 (32.6%) participants 

were female; mean (SD) eGFR 42.0 (11.2) and 41.7 (11.8) mL/min/1.73 m2 and median UACR 
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245 [25th–75th percentile 207–266] and 955 [25th–75th percentile 557–1639] mg/g, respectively 

(Supplementary Table 1). 

Dapagliflozin compared to placebo changed eGFR from baseline to week 2 with similar 

effects in participants without diabetes with UACR <300 mg/g (-2.4 mL/min/1.73m2 [95%CI -4.5, 

-0.4]) or ≥300 mg/g (-2.0 mL/min/1.73m2 [95%CI -2.7, -1.3]; p for interaction 0.46). Thereafter, 

dapagliflozin compared to placebo led to a slower decline in the chronic eGFR slope in 

participants without diabetes with UACR <300 mg/g (between-group difference 1.8 

mL/min/1.73m2 per year [95%CI 0.4, 3.1]; Figure 1A) and in participants without diabetes with 

UACR ≥300 mg/g (between-group difference 1.2 mL/min/1.73m2 per year [95%CI 0.6, 1.8]; 

Figure 1B; p for interaction 0.62). Corresponding percent reductions in UACR were 16.0% 

[95%CI -21.2, 41.8] and 14.6% [95%CI 5.3, 22.9]; Figure 1C; p for interaction 0.36). Across the 

two UACR subgroups there were no differences in the risk of adverse events leading to drug 

discontinuation (UACR <300 mg/g: dapagliflozin 2/72 and placebo 1/64; UACR ≥300 mg/g 

dapagliflozin 34/624 and placebo 28/635) or serious adverse events (UACR <300 mg/g: 

dapagliflozin 18/72 and placebo 14/64; UACR ≥300 mg/g dapagliflozin 132/624 and placebo 

153/635). Incidence of the kidney composite end point among participants without type 2 

diabetes and with UACR <300 mg/g, defined as sustained ≥50% eGFR decline, end-stage 

kidney diseasekidney failure, or death due to kidney failure, were infrequent during follow-up 

(one in the dapagliflozin group and three in the placebo group; Supplementary table 2). To 

assess the robustness of our findings we repeated the analysis and stratified the participants 

without type 2 diabetes by baseline UACR <500 mg/g or ≥500 mg/g. In thise subgroup of 

…..participants with baseline UACR <500 mg/g dapagliflozin compared to placebo led to a 

slower decline in the chronic eGFR slope (between-group difference … mL/min/1.73m2 per yea 

[95%CI …, ….] and in participants without diabetes with UACR ≥500 mg/g (between-group 

difference ….mL/min/1.73m2 per year [95%CI …, ….]; p for interaction …..).  
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Dapagliflozin attenuated the decline in kidney function (week 2 to end of study) in 

participants without diabetes whether there was stage A2 or stage A3 albuminuria at baseline. 

These data suggest that the kidney protective effects of dapagliflozin may extend to patients 

with CKD without type 2 diabetes and lower levels of albuminuria, as has reported in patients 

with CKD with type 2 diabetes. Further data on the efficacy and safety of SGLT2 inhibition in 

patients without diabetes with stages A1 and A2 albuminuria will be provided by the EMPA-

Kidney trial which finished in 2022, and has enrolled 3570 participants without diabetes, of 

whom 1604 had UACR <300 mg/g.5 

While the number of patients without diabetes and with stage A2 albuminuria enrolled in 

DAPA-CKD was relatively small, these data suggest that benefits of dapagliflozin are extended 

to patients with CKD with and without diabetes and with lower levels of albuminuria. The safety 

and efficacy of dapagliflozin in patients with CKD due to conditions excluded from the DAPA-

CKD trial (autosomal dominant polycystic kidney disease, type 1 diabetes, ANCA-associated 

vasculitis, and lupus nephritis) remain to be established.  
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Figure 1: Effects of dapagliflozin compared to placebo on the rate of change in eGFR and 

albuminuria in patients without type 2 diabetes and with stage A2 albuminuria. Panel A shows 

the effects of dapagliflozin in reducing eGFR decline in patients without type 2 diabetes with 

stage A2 albuminuria. Panel B shows the effects of dapagliflozin in reducing eGFR decline in 

patients without type 2 diabetes with stage A3 albuminuria. Panel C shows the effects on 

albuminuria. 
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Supplement Table 
 
Table 1: Baseline characteristics 

 UACR <300 mg/g UACR ≥300 mg/g 

Characteristic Dapagliflozin 

(n=xxx) 

Placebo 

(n=xxx) 

Dapagliflozin 

(n=xxx) 

Placebo 

Age (years), mean (SD)     

Female sex, n (%)      

Race, n (%) 

Asian 

Black  

White  

Other  

    

CKD etiology, n (%) 

Diabetic Nephropathy 

Glomerulonephrites 

Ischemic or Hypertensive CKD 

Other/Unknown 

    

Weight (kg), mean (SD)      

Blood pressure (mmHg), mean (SD) 

Systolic 

Diastolic 

    

HbA1c (%), mean (SD)     

eGFR (mL/min/1.73m2), mean (SD)     

Urinary albumin-to-creatinine ratio, 

median (Q1–Q3) 
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History of heart failure, n (%)     

Baseline medication, n (%) 

ACE inhibitor 

ARB 

Diuretic 

Statin 

    

ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; eGFR, estimated 

glomerular filtration rate  
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Supplementary Table 2: Number of primary and secondary endpoints among participants 
without diabetes and with microalbuminuria 
 

 Dapagliflozin Placebo 

Primary composite endpoint, n (%)   

Secondary endpoint, n (%)   

Composite kidney endpoint   

Composite cardiovascular endpoint   

All-cause mortality   
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