Effect of dapagliflozin on cardiovascular outcomes in patients with type 2 diabetes according to baseline kidney function and albuminuria status: A Prespecified Secondary Analysis of a Randomized Clinical Trial
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Key Points
Question: 
What is the relative cardiovascular (CV) efficacy and safety of dapagliflozin according to baseline estimated glomerular filtration rate (eGFR) and urinary albumin to creatinine ratio (UACR) in patients with type 2 diabetes?
Findings:
In this secondary analysis from the DECLARE-TIMI 58 trial, the effect of dapagliflozin (versus placebo) on the relative risk of the two primary endpoints CV death and hospitalization for heart failure (HHF) and major adverse cardiovascular events was similar (p-interaction >0.24). However, the absolute risk reduction of CV death and HHF was significantly larger in dapagliflozin-treated patients who had more markers of chronic kidney disease (i.e., -0.5%, -1.0%, and -8.3% in patients who had both eGFR >60 ml/min/1.73m2 and UACR <30 mg/g, who had either ≤60 ml/min/1.73m2 or UACR ≥30 mg/g, and those who had both ≤60 ml/min/1.73m2 and UACR ≥30 mg/g, respectively; p-interaction 0.023).
Meaning: 
[bookmark: _Hlk61871917]The effect of dapagliflozin on the relative risk for CV events was consistent across kidney function and albuminuria status, with the greatest absolute benefit for CV death/HHF observed in patients with both reduced eGFR and increased albuminuria.


Abstract
Importance: 
Sodium-glucose co-transporter 2 inhibitors (SGLT2i), which promote renal glucose excretion, reduce cardiovascular (CV) death and hospitalizations for heart failure (HHF) in patients with type 2 diabetes mellitus (T2DM). 
Objective: 
The relative CV efficacy and safety of dapagliflozin according to baseline kidney function and albuminuria status is not known. 
[bookmark: _Hlk61886656]Design, Setting, and Participants: 
DECLARE-TIMI 58 compared dapagliflozin vs. placebo in 17,160 patients with T2DM and a baseline creatinine clearance >60 ml/min. Patients were categorized according to baseline eGFR [<60 vs. ≥60 ml/min/1.73m2] and urinary albumin:creatinine ratio (UACR) [<30 vs. ≥30 mg/g] and categorically ranked by the number of markers (0, 1, or 2). 
Main Outcome(s) and Measure(s): 
The dual primary endpoints were CV death/HHF and MACE (MI, stroke, CV death).
Results: 
At baseline, 1,265 (7.4%) patients had an eGFR <60 ml/min/1.73m2 and 5,198 (30.3%) had albuminuria (UACR 30-300: n=4,029; UACR>300: n=1,169). Accordingly, among patients with both readings 10,958 (65.1%) patients had an eGFR >60 ml/min/1.73m2 and UACR <30 mg/g, 5,336 (31.7%) had either an eGFR <60 ml/min/1.73m2 or albuminuria, and 548 (3.3%) patients had both. In the placebo arm, patients with more abnormal markers had higher event rates for CV death/HHF (KM event rates at 4 years: 3.9%, 8.3%, 17.4%) and MACE (7.5%, 11.6%, and 18.9%) for 0, 1, or 2 markers of CKD, respectively. The estimates for relative risk reductions for CV death/HHF and MACE were generally consistent across the subgroups (both P-interaction >0.24), though greater absolute risk reductions with more markers of CKD. The absolute risk difference for CV death/HHF was greater in patients with more markers of CKD (-0.5%, -1.0%, and -8.3%, respectively; p-interaction 0.023). The number of amputations, diabetic ketoacidosis, fractures, and major hypoglycemic events were balanced or numerically even lower with dapagliflozin as compared with placebo in patients with eGFR <60 and UACR ≥30 mg/g.
Conclusions: 
The effect of dapagliflozin on relative risk for CV events was consistent across eGFR/UACR groups, with the greatest absolute benefit for CVD/HHF observed in patients with both reduced eGFR and albuminuria.
Word Count: 319 words

Background
Kidney dysfunction, including both reduced glomerular filtration rate (GFR) and albuminuria, is associated with increased risk for cardiovascular outcomes.1, 2 Patients with type 2 diabetes mellitus (T2DM) and kidney dysfunction, a frequent comorbidity in these patients, therefore represent a particularly vulnerable patient population. 
Sodium glucose co-transporter 2 inhibitors (SGLT2i), which promote urinary glucose excretion, reduce the risk for cardiovascular death and hospitalizations for heart failure (HHF) in patients with T2DM.3 The extent of increased glucosuria and therefore the glucose-lowering efficacy of SGLT2i is attenuated in patients with worse kidney function as reflected by declining estimated GFR (eGFR).4 However, a meta-analysis of 3 SGLT2i cardiovascular outcomes trials published to date indicates that the benefit on HHF is greatest in patients with lower baseline kidney function.3 These observations support the hypothesis that glucose control per se is not the driving factor in preventing cardiovascular events with SGLT2i and underpin the paradigm shift from a glucocentric focus to broader cardiovascular risk mitigation considerations in the management of patients with T2DM. Although the exact mechanisms of CV benefits are incompletely understood, SGLT2i exert multiple favorable cardio-renal and metabolic effects including weight loss, improvement in ventricular loading by reducing pre- and afterload, reduction in  inflammation and oxidative stress, increased oxygen supply by expansion of red cell mass, and lowering of intraglomerular pressure.5-9 In light of the well-known relationship between chronic kidney disease (CKD) and the risks of volume overload, mineral and bone disorders, and peripheral artery disease among others,10, 11 the safety profile of dapagliflozin is not known in this particularly susceptible and thus challenging patient cohort. The present study is a prespecified analysis from the Dapagliflozin Effect on Cardiovascular Events (DECLARE) – Thrombolysis in Myocardial Infarction (TIMI) 58 trial to examine the cardiovascular efficacy and safety of dapagliflozin according to baseline kidney function and albuminuria status.12-14 The dual primary endpoints of DECLARE-TIMI 58 were the composite of cardiovascular death and hospitalization for heart failure (HHF) and major adverse cardiovascular events (MACE), the composite of myocardial infarction, ischemic stroke, and cardiovascular death. Dapagliflozin significantly reduced the risk of cardiovascular death and HHF, driven by a reduction in HHF, and was non-inferior with respect to MACE.14  

Materials and Methods
Study population
The design and the primary results of the DECLARE-TIMI 58 trial (NCT01730534) have been previously published.12-14 In brief, the DECLARE-TIMI 58 trial randomized 17,160 patients with T2DM and multiple risk factors (MRF) for or established atherosclerotic cardiovascular disease (ASCVD) after a 4 week run-in phase to either dapagliflozin or placebo on top of standard-of-care medical therapy. Eligible patients with established ASCVD had to be ≥40 years old and have either a history of ischemic heart disease, cerebrovascular disease, or peripheral arterial disease. Patients with MRF were men ≥55 years old and women ≥60 years old who had at least one of the following cardiovascular risk factors: dyslipidemia, hypertension or current tobacco use. Patients with a creatinine clearance below 60 ml/min at screening before entering the run-in period were excluded from the trial. The trial was approved by institutional review boards, and written consent was obtained from all participating patients.
Outcomes of interest
The goal of the present analyses was to examine the efficacy and safety of dapagliflozin according to baseline eGFR and albuminuria status. The composites of CV death/HHF and MACE were used as the primary efficacy outcomes of interest. Additional outcomes were the individual components of the composite outcomes as well as all-cause death. Safety outcomes of interest included major hypoglycemia, amputations, diabetic ketoacidosis, and fractures. 
[bookmark: _Hlk61940549][bookmark: _Hlk61941625]Patients were categorized according to their baseline eGFR (<60 vs. ≥60 ml/min/1.73m2 using the CKD‑EPI formula) and baseline urinary albumin-to-creatinine ratio (UACR: <30 versus ≥30 mg/g) and categorically ranked by the number of markers (i.e., 0, 1, or 2 markers). These strata were selected based on diabetes guidelines including the recommended initiation of angiotensin-converting enzyme inhibitors or angiotensin receptor blockers in patients with T2DM and either eGFR <60 ml/min/1.73m2 and/or UACR >30 mg/g.15 Patients with eGFR ≥60 ml/min/1.73m2 and UACR <30 mg/g were therefore considered to have zero markers of CKD. A sensitivity analysis was done using the eGFR and albuminuria risk categories of progression of CKD from the Kidney Disease: Improving Global Outcomes (KDIGO) 2012 Clinical Practice Guideline (Supplemental Table 1).16 Further analyses were performed using strata of eGFR (<60, 60-<90, ≥90 ml/min/1.73 m2) and UACR (<30, 30-300, >300 mg/g). 
Statistical analysis
The baseline characteristics stratified by markers of kidney dysfunction are reported as means and standard deviations or medians and IQR for continuous variables and counts and proportions for categorical variables. To assess the trend across the levels of kidney dysfunction, the Jonckheere-Terpstra trend test was used for continuous and the Cochran–Armitage trend test for categorical variables.
[bookmark: _Hlk61944742]To assess the risk of patients with CKD compared with those without within the placebo arm, Cox regression models were adjusted for age (≥ versus <65 years), sex, race (white vs non-white), median weight (≥ versus <89 kg), history of heart failure, dyslipidemia, hypertension, ischemic stroke, peripheral artery disease, duration of diabetes (≤ versus >10 years), insulin use at baseline, and smoking status. The average change in eGFR, blood pressure, and HbA1c over time and the differences between dapagliflozin and placebo during the trial were assessed using least square means and tested for interaction between subgroups at 6 months. Cox regression models with interaction testing were used to test heterogeneity of the relative treatment effect across the subgroups. All Cox models testing the treatment effect of dapagliflozin versus placebo were stratified according to presence or absence of known ASCVD and hematuria at baseline and analyzed using an intention-to-treat approach. The proportional hazards assumption was confirmed using statistical tests.17 P-values for heterogeneity are reported for the difference in magnitude of the absolute risk difference across subgroups.18 
Statistical significance was assessed at a nominal alpha level of 0.05. All reported p values are two-sided with no adjustments for multiple testing. Statistical analyses were carried out using R (version 3.6.0) and SAS software, Version 9.4.
The data, analytic methods, and study materials will not be made available to other researchers for purposes of reproducing the results or replicating the procedure. However, we encourage parties interested in collaboration and data sharing to contact the corresponding author directly for further discussions.


Results
Study population 
[bookmark: _Hlk61885147][bookmark: _Hlk61944056]The number of participants randomized and constituting follow-up have been published previously14 and are shown in Supplemental Figure 1. The mean eGFR was 85 (±17) ml/min/1.73m2 and the median UACR was 15 mg/g (interquartile range 6 - 55) g/mg in the overall population. Overall, 1,265 (7.4%) patients had an eGFR <60 ml/min/1.73m2 and 5,198 (30.3%) had albuminuria (UACR 30-300: n=4,029; UACR>300: n=1,169). Among patients who had both eGFR and UACR readings, 1,234 (7.3%) had an eGFR <60 ml/min/1.73m2 and 5,199 (31.9%) patients had albuminuria (UACR 30-300: n=4030; UACR >300: n=1169) at randomization. Accordingly, 10,958 (65.1%) patients had no markers of >stage 2 CKD, while 5,336 (31.7%) had 1 marker of CKD (either an eGFR <60 ml/min/1.73m2 [n=686] or albuminuria ≥30 mg/g [n=4,650]), and 548 (3.3%) patients had both (Table 1). These categories are similar to the KDIGO low, mild, and moderate or high risk of CKD progression categories (Supplemental Tables 1 and 2). Patients with more markers of CKD were more likely to be older, male and have ASCVD and HF, and were well-treated with angiotensin-converting enzyme inhibitors or angiotensin receptor blockers (87.6%) and statins (81.4%) (Table 1).
Cardiovascular outcomes by markers of chronic kidney disease in the placebo arm
Within the placebo arm, patients with more markers of kidney disease had higher risk for CV death/HHF (KM event incidence at 4 years: 3.9%, 8.3%, 17.4% for 0, 1, or 2 markers of CKD, respectively) and MACE (KM event incidence at 4 years: 7.5%, 11.6%, and 18.9% for 0, 1, or 2 markers of CKD, respectively; Figure 1, Panel A). Patients with only 1 marker of CKD had comparably increased event rates irrespective whether it was eGFR <60 ml/min/1.73 m2 (4-year KM incidence: 7.2% for CV Death/HHF and 12.1% for MACE) or UACR ≥30 mg/g (4-year KM incidence: 8.5% for CV Death/HHF and 11.6% for MACE).
[bookmark: _Hlk61944676]This gradient, with a stepwise increase of risk for patients with more markers of CKD, remained apparent after multivariable adjustment for both CV death/HHF (Adjusted (Adj.) hazard ratio (HR) with no markers of CKD as reference: Adj. HR 1.84, 95% CI 1.52 to 2.97 for 1 marker; Adj. HR 2.97, 95% CI 2.17 to 4.07 for 2 markers of CKD; both P <0.001) as well as MACE (Adj. HR 1.38, 95% CI 1.19 to 1.61 for 1 marker of CKD; Adj. HR 2.00, 95% CI 1.51 to 2.65 for 2 markers of CKD; both P <0.001). 
Effects of dapagliflozin on cardiovascular risk factors according to baseline kidney function
[bookmark: _Hlk14000603][bookmark: _Hlk13908682]At 6 months, the extent of HbA1c reduction with dapagliflozin was significantly smaller in patients with lower baseline eGFR as compared with those with more preserved kidney function (least-squares mean absolute difference at 6 months: -0.39 [95% CI  -0.52 to -0.27], -0.47 [95% CI -0.51to -0. 42], and -0.70 [95% CI -0.75 to -0.65] for eGFR <60, 60-90, and ≥90 ml/min/1.73 m2, respectively; p for interaction <0.001; Supplemental Figure 2). Conversely, the magnitude of effect of dapagliflozin compared with placebo (average least-squares mean absolute difference at 6 months) across baseline kidney function (eGFR ≥90, 60-90, and <60 ml/min/1.73 m2) was similar for systolic blood pressure (-3.0, -3.2, and -3.6 mmHg, respectively; p for interaction 0.25), diastolic blood pressure (-1.2, -1.1, and -1.6 mmHg, respectively; p for interaction 0.50), and body mass index (-0.6, -0.6, and -0.5 kg/m2, respectively; p for interaction 0.063) (Supplemental Figure 1). 
Clinical efficacy and safety of dapagliflozin versus placebo according to baseline kidney function 
[bookmark: _Hlk61948474]The relative risk reduction for CV death/HHF for dapagliflozin versus placebo was consistent across the kidney function subgroups (P-interaction 0.24), though numerically greatest (42%) in patients with both reduced eGFR and albuminuria (No CKD: HR 0.87, 95% CI 0.72 to 1.06; 1 marker of CKD: HR 0.87, 95% CI 0.72 to 1.05; 2 markers of CKD: HR 0.58, 95% CI 0.36 to 0.94; Figure 2). Moreover, no effect modification for the magnitude of the relative risk reduction was observed when eGFR (p-interaction 0.54) and UACR (p-interaction 0.24) were fitted as continuous log-transformed variables using natural splines with 4 knots. However, given their higher baseline risk, the magnitude of the absolute risk difference was significantly larger in patients with more markers of CKD (-0.5%, -1.0%, and -8.3% for 0, 1, or 2 markers of CKD, respectively; p-interaction for absolute risk difference 0.023). These findings suggest that 13 patients with both eGFR <60 ml/min/1.73m2 and UACR ≥30mg/g need to be treated over a duration of 4 years to prevent 1 event of CV death/HHF. An  analogous pattern was seen for MACE,  with similar relative risk reductions across the subgroups (p-interaction 0.65), but with the absolute risk difference being numerically greatest in patients with more markers of CKD (-0.3%, -0.3%, -5.3% for 0, 1, or 2 markers of CKD, respectively; p-interaction for absolute risk difference 0.31). In patients with 1 marker of CKD, the results were consistent and qualitatively similar irrespective whether eGFR was below 60 ml/min or UACR ≥30 mg/g (Supplemental Figure 2). 
Examining the individual components of CVD/HHF, eGFR appeared to have a greater association with the magnitude of risk reduction with dapagliflozin on HHF whereas UACR appeared to have a greater association with the magnitude of risk reduction for CV death (Supplemental Figure 3A and Supplemental Figure 3B, respectively). Moreover, an interaction (p-interaction 0.036) was observed for effects of dapagliflozin versus placebo on all-cause mortality indicating a relative greater treatment benefit in patients with more markers of CKD (1 marker of CKD: HR 0.82, 95% CI 0.68 to 0.98; 2 marker: HR 0.75, 95% CI 0.47to 1.18), while no effect was seen for patients with 0 markers (HR 1.11, 95% CI 0.93 to 1.32). This effect modification appeared to be driven by UACR (p-interaction 0.007) and not by eGFR (p-interaction 0.61). In particular, patients with greater UACR tended to derive a greater reduction in all-cause mortality (UACR <30 mg/g HR 1.11, 95% CI 0.94 to 1.30; UACR 30-300 mg/g HR 0.77, 95% CI 0.62 to 0.95; UACR ≥300 mg/g HR 0.73, 95% 0.53 to 1.01; p-interaction 0.007). 
Similar results were found when examining patients categorized according to the KDIGO risk grouping (Supplemental Figure 5). Moreover, applying the inclusion criteria of the CREDENCE trial4 (i.e., eGFR between ≥30 to <90 ml/min/1.73 m2 and UACR >300 mg/g; 718 subjects) identified a subgroup that demonstrated a 32% relative risk reduction (HR 0.68, 95% CI  0.46 to 1.00) for CV death/HHF and a 17% relative risk reduction (HR 0.83, 95% CI 0.58 to 1.18) for MACE. The observed point estimates were thus similar to those observed in the CREDENCE trial (CV death/HHF HR 0.69, 95% CI 0.57 to 0.83, MACE HR 0.80, 95% CI 0.67 to 0.95).4
The safety profile of dapagliflozin was similar across all tested subgroups (Figure 3). Most notably, the number of amputations, diabetic ketoacidosis, fractures, and major hypoglycemic events were balanced or numerically even lower with dapagliflozin as compared with placebo in patients with eGFR <60 and UACR ≥30 mg/g.

Discussion
The results from the present analyses of the DECLARE-TIMI 58 trial showed largely consistent relative risk reductions with dapagliflozin in cardiovascular events irrespective of baseline eGFR and albuminuria status in a broad population of patients with T2DM who had or were at risk for ASCVD. However, patients with more markers of CKD derived significantly greater absolute risk reduction for the composite of CV death and HHF reflecting a consistent effect in the context of their higher baseline risk, and with a clear disconnect between CV efficacy and measures of glucose control. Consistent with the results in the overall patient population, these favorable effects were not counterbalanced by adverse events as there was no difference in major hypoglycemic events, amputations, or fractures by treatment group in patients with more markers of CKD. Baseline kidney function also did not modify the risk of diabetic ketoacidosis. 
Initial concerns about the glucose-lowering efficacy of dapagliflozin in patients with lower eGFR, led to requested modifications of the DECLARE-TIMI 58 study protocol by the US Food and Drug Administration to exclude patients with a creatinine clearance below 60 ml/min at screening. The timing (enrollment before entering the run-in period versus randomization) as well as the use of the CKD-EPI equation that tends to yield eGFR values lower than corresponding CrCl estimates explains why a small proportion of patients with an estimated creatinine clearance >60 ml/min at enrollment had eGFR levels below 60 ml/min/1.73 m2 at randomization. Treatment with dapagliflozin is not recommended by the US Food and Drug Administration for glycemic control in patients with an eGFR <45 ml/min/1.73 m2, and is contraindicated for glycemic control in patients with an eGFR <30 ml/min/1.73 m2 without established cardiovascular disease or cardiovascular risk factors. However, these regulations were established because of an attenuated urinary glucosuria and thus lower efficacy in HbA1c reductions in these patients and not because of safety concerns. In DECLARE-TIMI 58, we observed lower, albeit still significant, reductions in HbA1c in patients with lower baseline eGFR as compared with patients who had more preserved baseline kidney function, whereas the magnitude in blood pressure and body mass index reductions were consistent irrespective of baseline kidney function, suggesting that these effects are mediated through non-diuretic mechanisms. 
While no difference was appreciated in secondary analyses of the individual trials by baseline kidney function,19, 20 meta-analyses of the three completed SGLT2i cardiovascular outcomes trials indicated even greater protection from HHF in patients with worse baseline kidney function.3 In addition to the favorable cardiovascular outcomes across the different stages of chronic kidney disease, SGLT2i preserved the effect on risk reduction of renal events in patients with worse baseline kidney function. The prognostic importance of the cardiorenal interaction and its bidirectional nature has been well established.1, 21, 22 Both acute and chronic disorders of the heart and kidneys can cause acute or chronic disorders in the other.1, 21 SGLT2i have multiple favorable effects that may interrupt this vicious circle by reducing the risk of hospitalization for heart failure, prevention of deterioration of kidney function and reduction in progression of albuminuria.23-27 The exact mechanisms of action remain incompletely understood and are subject to current research are believed to include lowering of blood pressure, reduction in volume overload,  changes in myocardial energetics, reducing the intraglomerular pressure, inflammation, and oxidant stress.5, 9, 28   
The first dedicated SGLT2i kidney outcomes trial, the Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation (CREDENCE) trial lends further support for the use of SGLT2i in patients with kidney dysfunction. The CREDENCE trial, which included 4401 patients with diabetes and an eGFR between 30 and 90 ml/min/1.73 m2 and concomitant macroalbuminuria (UACR >300 mg/g to ≤5000 mg/g) was terminated early for overwhelming efficacy.4 As compared with placebo, canagliflozin reduced the risk of the primary endpoint, a composite of end-stage kidney disease, doubling of serum creatinine, or renal or cardiovascular death by 30%. In addition, significant reductions for cardiovascular outcomes including the composite of hospitalization for heart failure and cardiovascular death (31%) and the composite of myocardial infarction, stroke, or cardiovascular death (20%) were observed.4, 29 As compared with CREDENCE4 (and the 2 other SGLT2i cardiovascular outcomes trials30, 31), patients in DECLARE-TIMI 58 had more preserved baseline kidney function. Even though only a small proportion of the DECLARE-TIMI 58 patient population would have met the inclusion criteria of CREDENCE (and thus the confidence intervals are wide), it is noteworthy that the point estimates of cardiovascular efficacy from analyses of this small subset in the DECLARE-TIMI 58 trial yielded nearly identical relative risk reductions as observed in CREDENCE for CV death/HHF (32% vs 31%) and MACE (17% vs. 20%). 
Kidney outcomes in the DECLARE‑TIMI 58 trial according to baseline kidney function have been recently reported showing a consistent favorable effect supporting the use of SGLT2i in patients with CKD.32 Dedicated kidney outcome trials studying the role of SGLT2i in in patients with and without T2DM are currently ongoing. Recently, a press release has been issued stating that the Dapagliflozin And Prevention of Adverse outcomes in Chronic Kidney Disease (DAPA-CKD) trial, a kidney outcomes trial comparing dapagliflozin with placebo in 4,245 patients with chronic kidney irrespective of the presence of diabetes has been stopped early for overwhelming efficacy. 
These data with their favorable safety profile across the different subgroups of CKD support the use of dapagliflozin in this patient population and further investigation of patients with more severe stages of CKD despite its lower glucose lowering effectiveness in this condition. 
Limitations
These analyses are subject to the known limitations of subgroup analyses including their exploratory nature and limited statistical power. Also, no adjustment for multiple testing was done. Furthermore, as aforementioned, owing to the inclusion criteria of the DECLARE-TIMI 58 trial, the majority of the patients had an eGFR ≥60ml/min/1.73 m2 constraining the generalizability to patients with lower eGFR. 
Conclusions
Patients with more markers of kidney dysfunction had higher rates of adverse CV outcomes. Dapagliflozin had generally consistent relative risk reductions but greater absolute risk reductions of CVD/HHF in patients with more severe kidney disease (evidenced by both reduced eGFR and albuminuria), reflecting their increased baseline risk. 
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Table 1: Baseline characteristics according to baseline kidney function and urinary albumin status
	Characteristics:
	No markers of CKD
eGFR >60 ml/min/1.73 m2 and 
UACR <30 mg/g
(N = 10958)
	1 marker of CKD
eGFR <60 ml/min/1.73 m2 or 
UACR ≥30 mg/g
(N = 5336)
	2 markers of CKD
eGFR <60 ml/min/1.73 m2 and 
UACR ≥30 mg/g
(N = 548)
	P-trend

	Age, Mean (SD)
	63.7 (6.7)
	64.1 (7.1)
	66.8 (6.9)
	<0.001

	Female Sex, N (%)
	4392 (40.1)
	1738 (32.6)
	167 (30.5)
	<0.001

	Race (Black/African-American), N (%)
	371 (3.4)
	189 (3.5)
	28 (5.1)
	0.12

	BMI (kg/m2), Mean (SD)
	31.8 (5.9)
	32.3 (6.1)
	34.8 (6.1)
	<0.001

	HbA1c (%), Mean (SD)
	8.2 (1.2)
	8.5 (1.3)
	8.4 (1.2)
	<0.001

	LDL-C (mg/dL), Mean (SD)
	87.8 (34.7)
	87.3 (36.8)
	84.3 (36.7)
	0.007

	Diabetes duration, Median (IQR)
	10.0 (6.0, 15.0)
	12.0 (7.0, 18.0)
	15.0 (10.0, 20.0)
	<0.001

	ASCVD, N (%)
	4123 (37.6)
	2396 (44.9)
	297 (54.2)
	<0.001

	Ischemic Heart Disease, N (%)
	3367 (30.7)
	1921 (36.0)
	252 (46.0)
	<0.001

	Prior Ischemic Stroke, N (%)
	611 (5.6)
	399 (7.5)
	63 (11.5)
	<0.001

	PAD, N (%)
	508 (4.6)
	423 (7.9)
	62 (11.3)
	<0.001

	Prior HF, N (%)
	970 (8.9)
	615 (11.5)
	106 (19.3)
	<0.001

	Prior amputation, N (%)
	30 (0.3)
	62 (1.2)
	11 (2.0)
	<0.001

	Smoker, N (%)
	1548 (14.1)
	833 (15.6)
	54 (9.9)
	0.66

	Insulin, N (%)
	3972 (36.2)
	2559 (48.0)
	343 (62.6)
	<0.001

	Metformin, N (%)
	9121 (83.2)
	4359 (81.7)
	347 (63.3)
	<0.001

	Sulfonylurea, N (%)
	4782 (43.6)
	2236 (41.9)
	183 (33.4)
	<0.001

	ACE-I/ARB, N (%)
	8782 (80.1)
	4425 (82.9)
	480 (87.6)
	<0.001

	Any diuretic, N (%)
	4204 (38.4)
	2291 (42.9)
	342 (62.4)
	<0.001

	Antiplatelet Therapy, N (%)
	6526 (59.6)
	3370 (63.2)
	389 (71.0)
	<0.001

	Statin, N (%)
	8090 (73.8)
	3988 (74.7)
	446 (81.4)
	0.0018

	eGFR (ml/min/1.73 m2 CKD-EPI), Mean (SD)
	88.1 (12.7)
	83.0 (17.7)
	50.7 (7.2)
	n/a

	UACR (mg/g), Median (IQR)
	7.9 (4.7, 13.8)
	73.6 (38.7, 205.8)
	118.9 (58.5, 422.3)
	m/a

	UACR <30 mg/g, N (%)
	10958 (100.0)
	686 (12.9)
	0 (0.0)
	n/a

	UACR 30-300 mg/g, N (%)
	0 (0.0)
	3648 (68.4)
	381 (69.5)
	n/a

	UACR ≥300 mg/g, N (%)
	0 (0.0)
	1002 (18.8)
	167 (30.5)
	n/a


Legend: ACE-I = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker, ASCVD = atherosclerotic cardiovascular disease, BMI =  body mass index, eGFR = estimated glomerular filtration rate, HbA1c = glycated  hemoglobin A1c, HF = heart failure, LDL-C = low-density lipoprotein cholesterol, n/a = not applicable, PAD = peripheral artery disease, UACR = urinary albumin to creatinine ratio
Figures:
[bookmark: _Ref9611876][bookmark: _Ref5806168][bookmark: _Ref14528259]Figure 1: 
Panel A: Kaplan Meier curves for the composite of CV death and hospitalization for heart failure (HHF) stratified by treatment and the number of markers of chronic kidney disease . 
Panel B: Kaplan Meier curves the composite of CV death and hospitalization for heart failure (HHF) [top panel] and for major adverse cardiovascular events (MACE), the composite of myocardial infarction, ischemic stroke, and cardiovascular (CV) death [bottom panel] according to the number of markers of chronic kidney disease within the dapagliflozin arm.
Panel B: Kaplan Meier curves for major adverse cardiovascular events (MACE), the composite of myocardial infarction, ischemic stroke, and cardiovascular death stratified by treatment and the number of markers of chronic kidney disease . The solid and dashed lines indicate treatment with placebo and dapagliflozin, respectively. 
Figure 2: Relative effect and absolute risk difference of dapagliflozin versus placebo on cardiovascular events by number of markers of chronic kidney disease.
Legend: ACM = all-cause mortality, Adj. = adjusted, CI = confidence interval, CKD = chronic kidney disease, CV = cardiovascular, eGFR = estimated glomerular filtration rate, HHF = hospitalization for heart failure, HR = hazard ratio, MACE = major adverse cardiovascular events, MI = myocardial infarction, UACR = urinary albumin to creatinine ratio

[bookmark: _Ref5806334][bookmark: _Ref5806320]Figure 3: Safety outcomes of dapagliflozin versus placebo by number of markers of chronic kidney disease.




Figure 1, Panel A: CV death/HHF
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Figure 1, Panel B: MACE
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Figure 3 
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