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ABSTRACT 
Background: Dapagliflozin improved heart failure and kidney outcomes in patients with type 2 diabetes mellitus (T2DM) with or at high risk for cardiovascular disease in the DECLARE-TIMI 58 trial. Here, the aim was to analyze efficacy and safety of dapagliflozin stratified according to baseline systolic blood pressure (SBP).
Methods: The DECLARE-TIMI 58 trial randomized patients with T2DM and either prior atherosclerotic cardiovascular disease (ASCVD) or ASCVD risk factors to dapagliflozin or placebo. Patients were categorized by baseline SBP levels: < 120, 120-129, 130-139, 140-159 and ≥ 160 mmHg (respectively, normal, elevated, stage 1, stage 2 and severe hypertension). Efficacy outcomes of interest were hospitalization for heart failure (HHF) and a renal-specific composite outcome (sustained decrease in estimated glomerular filtration rate by 40%, progression to end-stage renal disease or renal death). Safety outcomes included symptoms of volume depletion, lower extremity amputations and acute kidney injury.   
Results: The trial comprised 17,160 patients; mean age of 64.0 ± 6.8 years ; 37.4% women; median duration of T2DM 11 years; 40.6% with prevalent CVD. Overall, dapagliflozin reduced SBP by 2.4 mmHg (95% CI 1.9-2.9; p < 0.0001) compared with placebo at 48 months. The beneficial effects of dapagliflozin on HHF and renal outcomes were consistent across all baseline SBP categories, with no evidence of modification of treatment effect (p-interactions = 0.28 and 0.52, respectively). Among normotensive patients,  the HR´s were 0.66 (95% CI 0.42-1.05) and 0.39 (95% CI 0.19-0.78), respectively for HHF and the renal specific outcome. Events of volume depletion, amputation and acute kidney injury did not differ with dapagliflozin overall or within any baseline SBP group. 
Conclusions:  In patients with T2DM with or at high ASCVD risk, dapagliflozin reduced risk for HHF and renal outcomes regardless of baseline systolic blood pressure, with no difference in adverse events of interest at any level of baseline SBP. These results indicate that dapagliflozin provides important cardiorenal benefit in patients with T2DM at high ASCVD risk, independent of baseline blood pressure.
Funding: AstraZeneca http://www.clinicaltrials.gov NCT01730534
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Clinical Perspective 

What is new?  
· The present results suggest that efficacy of dapagliflozin for reducing cardiorenal events in patients with type 2 diabetes is not dependent on baseline blood pressure, with no difference in benefit for reduction in HHF and renal outcomes among patients with blood pressure from the normal range to severe hypertension; 
· Moreover, there appeared to be no difference in adverse events of volume depletion, acute kidney injury or amputations across the levels of baseline blood pressure.  
What are the clinical implications? 
· Among patients with type 2 diabetes mellitus at high ASCVD risk, the cardiorenal benefits of dapagliflozin are evident across the spectrum of baseline blood pressure, from the normal range to the most severely hypertensive;
· Blood pressure should not influence prescription of dapagliflozin for patients with type 2 diabetes mellitus who have an indication for an  SGLT2 inhibitor. 






INTRODUCTION 
Hypertension and type 2 diabetes mellitus (T2DM) are two diseases that often co-exist, and the risks of micro and macrovascular complications from T2DM are magnified in the presence of high blood pressure (BP). In the United Kingdom Prospective Diabetes Study (UKPDS), every 10 mmHg higher systolic blood pressure (SBP) was associated with a 12% higher risk of T2DM-related complications, including incident heart failure (HF) and all-cause death (1). On the other hand, even those patients with T2DM and normal BP may experience a substantial residual risk of cardiovascular and renal events, that is not completely mitigated by intensive SBP management (2).  
Sodium glucose co-transporter 2 inhibitors (SGLT2i) are glucose-lowering  agents that confer substantial reduction in hospitalization for HF and progression of diabetic nephropathy in patients with T2DM, regardless of the presence of prior cardiovascular (CV) or renal disease (3,4). Among other actions, these medications have salutary effects on weight, uric acid, blood pressure, intravascular volume, and attenuation of renin-angiotensin-aldosterone system and sympathetic nervous system activation-all of which may contribute to the clinical benefits observed for cardio-renal outcomes (5,6,7). However, on average, SGLT2i decrease SBP and diastolic blood pressure (DBP) by only 3.8 and 1.4 mmHg, respectively (8). Furthermore, concerns remain about the safety of SGLT2i in patients with low to normal SBP. In theory, some adverse events could be potentially worsened by BP lowering, such as acute kidney injury, symptoms of volume depletion/dehydration, falls/fractures and lower limb amputations (9,10). 
For all those reasons, using data from the DECLARETIMI 58 (Dapagliflozin Effect on Cardiovascular Events – Thrombolysis in Myocardial Infarction 58) trial, it was investigated whether the benefit of the SGLT2i dapagliflozin for cardio-renal protection among patients with T2DM is seen across all levels of baseline SBP (including those patients with baseline blood pressure in the normal range), as well as to whether it is safe to treat patients with normal to near normal blood pressure with dapagliflozin.

METHODS 
	Population and outcomes selection 
The DECLARE-TIMI 58 trial design and overall results have been published previously (11,12).  In brief, 17,160 patients aged ≥ 40 years with diagnosis of T2DM, a glycated hemoglobin between 6.5% and 12%, and established atherosclerotic cardiovascular disease (ASCVD) or multiple ASCVD risk factors were randomly assigned to dapagliflozin 10 mg once daily versus matching placebo. Median follow-up time was 48 months, and patients were to be seen at scheduled in person study visits at randomization and every 6 months thereafter (with phone calls in between regular visits), up to the end of follow-up. Use of BP lowering medications during the trial was left to the discretion of the treating provider. Patients with screening SBP > 180 mmHg or DBP > 100 mmHg were not eligible to participate, with no minimum threshold of SBP or DBP for enrolment.  
All patients had BP routinely measured using standardized methods at baseline and at every study visit, as described in the study protocol (11). SBP in mmHg was reported as the average of three measures. Baseline medications, including BP lowering ones, were also collected at each study visit. 
For the present analyses, categories of baseline SBP were defined as follows: < 120, 120-129, 130-139, 140-159 and ≥160 mmHg (respectively, normal, elevated, stage 1, stage 2, and severe hypertension). Those levels were chosen according to the most recent hypertension guidelines (13). 
[bookmark: _Hlk94260331]In the main trial, the two primary efficacy outcomes were: major adverse cardiovascular events (MACE), which was the composite of CV death, myocardial infarction (MI) or ischemic stroke,  and the composite of CV death or HHF. The present sub-analyses focused on HHF and the kidney specific outcomes, since those two outcomes were significantly reduced with dapagliflozin in the overall trial population (12).  The renal specific outcome was the composite of sustained decrease in estimated glomerular filtration rate (eGFR) by at least 40%, progression to end-stage renal disease (ESRD) (meaning sustained eGFR <15 ml/min/1.73 m2, need for renal replacement therapy for more than 90 days, or renal transplantation), or renal death. Other prespecified outcomes in the trial included the individual components of the aforementioned outcomes; and the cardiorenal outcome, which included all components of the renal-specific outcome plus CV death; and all-cause mortality.  CV efficacy outcomes were reviewed by a central adjudication committee blinded to randomized arm, whereas renal outcomes were based on central laboratory measurements and adverse events reports.
Safety outcomes included overall serious adverse events, volume depletion events, acute kidney injury, and lower extremity non-traumatic amputations. All those safety events have been defined previously and were collected throughout the trial with specific adverse event data reporting.  Lower limb amputations were collected in dedicated forms from study CRF and blindly reviewed by a vascular specialist, as described previously (14). 

Statistical analysis 
[bookmark: _Hlk95488116]We encourage parties interested in collaboration and data sharing to contact the corresponding author directly. Baseline characteristics are reported stratified by categories of baseline SBP (i.e., normal: SBP < 120 mmHg; elevated: SBP 120-129; stage 1:  SBP 130-139; stage 2: SBP 140-159; and severe hypertension: SBP ≥160 mmHg), per the 2017 American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines (13).  Categorical variables across categories of baseline SBP were compared with the χ2 test.  Continuous variables were compared with the Kruskal-Wallis test. 
Comparison of serial SBP across time between placebo and dapagliflozin was done with a mixed linear effects model, which includes baseline SBP, randomized treatment group, visit and the interaction of treatment and visit. The least-squares mean and the difference between the two randomized groups was reported, with corresponding 95% confidence intervals (CI). Furthermore, those differences were explored stratified according to the following subgroups: prior atherosclerotic disease versus not; age ≥ 65 years versus < 65 years; males versus females; race (white, black/African), use of angiotensin converting enzyme (ACE) inhibitor, angiotensin receptor blocker (ARB) or Angiotensin Receptor-Neprilysin Inhibitor (ARNI) at baseline versus not; use of diuretic at baseline versus not.  
In the placebo arm, the association between each category of baseline SBP and study CV and renal outcomes was explored. Models were adjusted for the following co-variates: DBP, history of CAD, history of ischemic stroke, history of PAD, history of dyslipidemia, history of hypertension, history of HF, eGFR < 60 ml/min/1.73 m2, urinary albumin:creatinine ratio >300 mg/g, age white race, BMI, DM duration >10 years, region, and smoking. Multivariable Cox proportional hazards models were developed and hazard ratios (HR) and 95% CI generated. The reference group was assumed as that one with the lowest cumulative incidence rate at 4 years for the outcome of interest. Those co-variates were selected because they had imbalances (p < 0.05 or standardized mean difference > 0.10) among the groups of interest of baseline BP. 
[bookmark: _Hlk94249984]Proportional hazards models using restricted cubic splines were developed to explore the association between probability of each efficacy outcome of interest and SBP as continuous variable and depicted graphically. Models were selected with 3, 4 and 5 knots, with final model chosen as the one with the lowest AIC (Akaike information criterion).
Efficacy and safety of dapagliflozin versus placebo for each outcome and adverse events of interest were assessed by a Cox Proportional-Hazards models for subgroups of SBP.  Prior ASCVD and baseline hematuria status were used as stratification factors within these models. Treatment by subgroup interaction were tested with interactions terms in each model. In a sensitivity analysis, a model was done analyzing efficacy of dapagliflozin versus placebo including changes in SBP from baseline as a time-varying co-variate. 
All tests are two sided and a p-value < 0.05 was considered as statistically significant. No adjustment for multiplicity was performed. The statistical program used for the analysis was SAS version 9.4 (SAS Institute Inc., Cary, North Carolina). 
Compliance with ethical standards 
[bookmark: _Hlk94210167]This trial conformed to the recommendations of the Declaration of Helsinki and International Council on Harmonization norms on medical research in humans. The trial protocol was approved by all institutional review boards of participating sites before starting enrollment. All patients provided written informed consent before participation.   
RESULTS 
Descriptive statistics 
From the overall trial population, 2557, 3686, 4385, 5501 and 1031 patients were categorized by baseline SBP as normal, elevated, stage 1, stage 2 and severe hypertension, respectively. Patients with severe hypertension were older, less likely to have established ASCVD and had higher BMI. They also had higher UACR and longer diabetes duration. Use of diuretics, ACE inhibitors/ARBs and beta blockers was also more commonly observed among patients with severe hypertension (Table 1). 
BP effect lowering of dapagliflozin 
Overall, compared with placebo, effects of dapagliflozin on SBP were apparent as early as at the first 6 months trial assessment (least means square difference -3.1 mmHg; 95% CI -3.5 to -2.7; p < 0.0001).  Reductions in SBP with dapagliflozin remained sustained at 48 months follow-up (least means square difference -2.4 mmHg; 95% CI -2.9 to -1.9; p < 0.0001). SBP lowering effects of dapagliflozin were observed regardless of baseline SBP (although absolute change appears to be higher in categories of higher baseline SBP), and regardless of concomitant use of ACE inhibitors/ARBs/ARNIs or diuretics. (Supplemental Tables 1-2). 
Cardiovascular and renal outcomes according to categories of baseline blood pressure in the placebo arm
In the placebo arm, unadjusted incidence of HHF and renal outcomes were higher among patients with severe hypertension and reached a nadir in patients with elevated blood pressure (SBP 120-129 mmHg). Those findings are presented in Table 2. 
After adjustment for baseline differences, patients with severe hypertension experienced 3-fold higher frequency of HHF (adjusted HR 3.01; 95% CI 1.88-4.82; p < 0.0001) and more than 4-fold higher frequency of the renal-specific composite outcome (adjusted HR 4.23; 95% CI 2.52-7.12; < 0.0001). Those results are summarized in Table 3. Figure 1 shows association between HHF and kidney-specific outcomes with continuous levels of a restricted cubic spline of SBP in the placebo and dapagliflozin arms. Supplement Figure 1 shows similar analyses for MACE, CV death or HHF and CV death. 
Efficacy of dapagliflozin stratified according to baseline blood pressure 
Dapagliflozin consistently reduced the risk of HHF regardless of baseline SBP (p-interaction = 0.28), when SBP at baseline was modeled as a continuous variable (Figure 2A). Similarly, dapagliflozin reduced the risk of the renal specific composite outcome with no evidence of heterogeneity across levels of baseline SBP (p for interaction = 0.52; Figure 2B). Of note, patients with SBP in the optimal range (<120 mmHg) experienced consistent benefit with dapagliflozin with HR of 0.66 (95% CI 0.42-1.05) and 0.39 (95% CI 0.19-0.78), respectively for HHF and the renal specific outcome (Figures 2C and 2D).  

Effects of dapagliflozin in heart failure and renal endpoints according to change in SBP from baseline 
Effects of dapagliflozin versus placebo in the overall population over HHF and renal endpoints did not materially change in a sensitivity analysis including SBP change from baseline to follow-up as a time-varying co-variate in the model (HR 0.72; 95% CI 0.61-0.87; p =0.0004 for HHF and HR 0.53; 95% CI 0.43-0.66; p <0.0001 for the renal specific endpoint; Supplement Table 3). Supplemental Figure 2 shows association between probabilities of event in the dapagliflozin arm versus change in SBP from baseline to 6 months.  Safety of dapagliflozin stratified according to baseline blood pressure
Overall, there was no difference in adverse events of lower limb amputation, symptoms of volume depletion or acute kidney injury at any level of SBP with dapagliflozin. Of note, patients with baseline SBP < 120 mmHg experienced no significant harm from dapagliflozin regarding those events, with HR = 1.18 (95% CI 0.62-2.22) for amputation; HR = 0.29 (95% CI 0.14-0.61) for acute kidney injury, and HR = 0.96 (95% CI 0.61-1.51) for symptoms of volume depletion (Figure 3). 

DISCUSSION 
SGLT2 inhibitors are cornerstone therapies in the treatment of patients with T2DM due to their positive impact on CV and renal outcomes in, in addition to their salutary effects on blood glucose (without hypoglycemia), body weight, BP, and favorable safety profile. Results from the present sub-analyses from the DECLARE-TIMI 58 trial suggest that benefits of dapagliflozin at reducing HF and renal events are observed across all ranges of baseline SBP. Moreover, dapagliflozin did not increase acute kidney injury, amputations, or volume depletion events within any category of baseline SBP. 
To put the present findings into context, results from a sub-analysis from the DAPA-HF  (Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure trial), which evaluated the effect of dapagliflozin versus placebo in patients with heart failure with reduced ejection fraction (HFrEF) independent of diabetes status (15), suggested that dapagliflozin reduced CV death or worsening HF regardless of baseline SBP, and regardless of a BP lowering effect (16). Results from another similar sub-analysis were published from the CREDENCE  (Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation) trial (which randomized patients with T2DM and chronic albuminuric kidney disease), suggesting that reductions in renal events (the composite of decrease in GFR of 40% or more, ESRD or renal death) with canagliflozin was observed regardless of baseline SBP (17). In the EMPEROR REDUCED (Empagliflozin Outcome Trial in Patients with Chronic Heart Failure and a Reduced Ejection Fraction) trial, patients with HFrEF also experienced a reduction in CV death or worsening HF, as well as renal outcomes, regardless of baseline SBP (18). Observations from the present study expand those findings, since DECLARE – TIMI 58 enrolled a broader range of patients with T2DM, with nearly two thirds having no history of ASCVD and less than a tenth having history of prior HF or chronic kidney disease. Of note, in DECLARE-TIMI 58, nearly 2,600 patients had T2DM with SBP in the optimal range, where consistent reductions in HHF and renal events were observed, thus reinforcing that SGLT2i might be considered even among patients with well controlled hypertension. Moreover, in the present study, due to the larger sample size and longer term follow-up compared with the aforementioned studies, data for many patient-years could be more rigorously assessed (19), thus providing reassurance of  the safety of dapagliflozin, regardless of baseline BP, among patients with T2DM . 
There has been much discussion about the mechanisms of action that may explain the cardio-renal effects from SGLT2i. BP lowering has been hypothesized as one possible explanation. This hypothesis is reinforced by findings from studies suggesting decrease in LV mass with SGLT2i among patients with T2DM, assessed by cardiac magnetic resonance imaging, although it remains uncertain whether mechanisms other than BP lowering (e.g., reduction of volume overload) could have affected those findings. (20,21). However, the present results demonstrate consistency of benefits, in terms of HF and renal events, among patients with SBP in the optimal range (< 120 mmHg) in whom there were only small decreases in SBP (<2 mmHg). This finding contrasts with a meta-analysis of BP lowering therapies in patients with T2DM suggesting that other anti-hypertensive medications have lesser impact in cardio-renal outcomes among those patients with SBP < 140 mmHg (22). 
In some previous studies, SGLT2i have been associated with potential increase in amputations, acute kidney injury or volume depletion adverse events (9,10), although later data have not confirmed those increased risks  (and have actually shown a decreased risk for acute kidney injury) ( 14,23,24). Since BP lowering could be a potential mechanism for those adverse events, the present findings are reassuring, thus reinforcing the safety of SGLT2i among patients with SBP < 120 mmHg. 
Some limitations of the current study merit consideration. First of all, despite the sub-analysis being pre-specified, the SBP levels categories were not. However, those levels are in accordance with those ones established by current hypertension guidelines (13,25, 26). Second, DECLARE-TIMI 58 trial was not designed and powered to assess events within specific subgroups, especially small ones such as SBP categories. Third, despite the findings of benefit in patients with normal BP, this study was not designed specifically to test the hypothesis of whether SGLT2i exert their CV and renal protective effects by a BP lowering mechanism.  It is possible that a combination of, rather than a single isolated mechanism, is responsible for explaining CV and renal outcomes reductions observed with SGLT2i. 
Conclusion 
Among patients with type 2 diabetes, clinical efficacy of dapagliflozin for reducing the risk of HF and renal outcomes was not affected by baseline systolic blood pressure. Moreover, dapagliflozin appeared to be safe, with no increase in acute renal injury, symptoms of volume depletion, or lower limb amputation, in any level of baseline systolic blood pressure. 
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Table 1 – Baseline characteristics according to systolic blood pressure (SBP) categories 
	Characteristics
	SBP < 120
(N=2557)
	SBP 120-129
(N=3686)
	SBP 130-139
(N=4385)
	SBP 140-159
(N= 5501)
	SBP ≥ 160 
(N= 1031)
	P-value 

	Age in years, Median (IQR)
	63 (59, 68)
	63 (59, 68)
	64 (60., 68)
	64 (60, 69)
	65 (61, 70)
	<0.0001

	Male sex, N (%)
	1588 (62.1)
	2313 (62.8)
	2777 (63.3)
	3426 (62.3)
	634 (61.5)
	0.72

	White race, N (%) 
	1830 (71.6)
	2869 (77.8)
	3579 (81.6)
	4531 (82.4)
	844 (81.9)
	<0.0001

	Region  

	North America
	1194 (46.7)
	1451 (39.4)
	1334 (30.4)
	1256 (22.8)
	233 (22.6)
	<0.0001

	Latin America
	341 (13.3)
	368 (10.0)
	488 (11.1)
	570 (10.4)
	110 (10.7)
	0.0004

	Europe 
	620 (24.2)
	1383 (37.5)
	2051 (46.8)
	2978 (54.1)
	597 (57.9)
	<0.0001

	Asia/Pacific
	402 (15.7)
	484 (13.1)
	512 (11.7)
	697 (12.7)
	91 (8.8)
	<0.0001

	Duration of diabetes  > 10 years, N (%)
	1298 (50.8)
	1774  (48.1)
	2141 (48.8)
	2816 (51.2)
	562 (54.5)
	0.0006

	Current smoker, N(%)
	445 (17.4)
	576 (15.6)
	648 (14.8)
	733 (13.3)
	96 (9.3)
	<0.0001

	Dyslipidemia, N(%)
	2189 (85.6)
	3033 (82.3)
	3481 (79.4)
	4308 (78.3)
	785 (76.1)
	<0.0001

	Established ASCVD, N (%)
	1186 (46.4)
	1541 (41.8)
	1731 (39.5)
	2121 (38.6)
	395 (38.3)
	<0.0001

	Prior MI, N(%) 
	645 (25.2)
	791 (21.5)
	920 (21.0)
	1031 (18.7)
	197 (19.1)
	<0.0001

	Prior ischemic stroke, N(%)
	162 (6.3)
	224 (6.1)
	274 (6.2)
	373 (6.8)
	80 (7.8)
	0.28

	Prior PAD, N(%) 
	162 (6.3)
	205 (5.6)
	241 (5.5)
	349 (6.3)
	68 (6.6)
	0.24

	Prior HF, N(%) 
	273 (10.7)
	353 (9.6)
	475 (10.8)
	536 (9.7)
	87 (8.4)
	0.074

	BMI in kg/m2, Median (IQR)
	30.3 (26.7, 34.6)
	30.9 (27.5,
35.1)
	31.4 (27.9,
35.4)
	31.8  (28.4,
35.7)
	32.2 (28.4,
36.3)
	<0.0001

	DBP in mmHg, Median (IQR)
	70.0 (64.5, 74.5)
	75.5 (70.0, 80.0)
	79.5 (73.0, 83.5)
	82.5 (77.0, 88.0)
	86.5 (80.0, 92.0)
	<0.0001

	Pulse pressure in mmHg, Median (IQR)
	42.0 (37.5, 47.0)
	49.0 (44.0, 54.0)
	55.5 (50.0, 61.0)
	64.5 (59.0, 71.0)
	80.0 (73.0, 87.5)
	<0.0001

	HR in bpm, Median (IQR)
	72.0 (66.0, 79.5)
	72.0 (66.0, 79.0)
	72.0 (66.0, 79.0)
	72.5 (66.0, 80.0)
	73.0 (64.5, 81.5)
	0.15

	eGFR in ml/min/1.73 m2, median (IQR) 
	88.0 (73.0, 97.0)
	89.0 (75.0,
97.0)
	89.0 (75.0, 97.0)
	89.0 (76.0, 96.0)
	87.0 (74.0, 96.0)
	0.0128

	UACR in mg/g, median (IQR)
	9.9  (4.8,
26.6)
	10.5 (5.4,
30.3)
	12.2 (5.9,
37.2)
	16.5 (7.0,
62.9)
	29.6  (9.6,
141.9)
	<0.0001

	HbA1c in %, median (IQR) 
	8.1  (7.3, 9.1)
	8.0  (7.3, 9.0)
	8.0  (7.3, 8.9)
	8.0  (7.4, 9.0)
	8.1 (7.4, 9.1)
	0.17

	Concomitant medications

	Metformin
	2037 (79.7)
	3050 (82.7)
	3588 (81.8)
	4568 (83.0)
	825 (80.0)
	0.0014

	ACE inhibitors/ARBs
	1911 (74.7)
	2928 (79.4)
	3589 (81.8)
	4640 (84.3)
	882 (85.5)
	<0.0001

	Beta blockers
	1304 (51.0)
	1868 (50.7)
	2260 (51.5)
	2973 (54.0)
	625 (60.6)
	<0.0001

	Thiazides 
	477 (18.7)
	744 (20.2)
	973 (22.2)
	1313 (23.9)
	266 (25.8)
	<0.0001

	Calcium channel blockers
	592 (23.2)
	1052 (28.5)
	1495 (34.1)
	2338 (42.5)
	516 (50.0)
	<0.0001
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Table 2 – Cardiovascular and renal outcomes in the placebo arm by categories of baseline systolic blood pressure (SBP), with SBP 120-129 as reference group for the comparisons. 

	Outcome
	SBP < 120
(N=1312)
	SBP 120-129
(N=1843)
	SBP 130-139
(N=2165)
	SBP 140-159
(N= 2758 )
	SBP ≥ 160 
(N= 500)

	
	n (%)
	P-value
	n (%)
	n (%)
	P-value
	n (%)
	P-value
	n (%)
	P-value

	HHF
	46 (3.5%)
	0.0308
	42 (2.3%)
	67 (3.1%)
	0.1106
	92 (3.3%)
	0.0340
	39 (7.8%)
	<0.0001

	Renal-specific outcome*
	29 (2.2%)
	0.19
	30 (1.6%)
	62 (2.9%)
	0.0096
	76 (2.8%)
	0.0127
	41 (8.2%)
	<0.0001

	CV death/HHF
	84 (6.4%)
	0.0167
	84 (4.6%)
	116 (5.4%)
	0.24
	156 (5.7%)
	0.0896
	56 (11.2%)
	<0.0001

	Cardiorenal outcome** 
	72 (5.5%)
	0.1067 
	80 (4.3%)
	113 (5.2%)
	0.19
	152 (5.5%)
	0.0700
	63 (12.6%)
	<0.0001

	MACE*** 
	129 (9.8%)
	0.0427
	146 (7.9%)
	187 (8.6%)
	0.39
	266 (9.6%) 
	0.0382
	75 (15.0%) 
	<0.0001

	CV death 
	44 (3.4%)
	0.31
	51 (2.8%)
	53 (2.4%)
	0.54
	79 (2.9%)
	0.79
	22 (4.4%)
	0.0480

	MI 
	71 (5.4%)
	0.0267
	71 (3.9%)
	106 (4.9%)
	0.1051  
	150 (5.4%)
	0.0125
	43 (8.6%)
	<0.0001

	Ischemic stroke 
	31 (2.4%)
	0.67
	49 (2.7%)
	50 (2.3%)
	0.50
	76 (2.8%)
	0.79
	25 (5.0%)
	0.0048

	All cause death  
	94 (7.2%)
	0.16
	110 (6.0%)
	123 (5.7%)
	0.75
	183 (6.6%)
	0.29
	60 (12.0%)
	<0.0001


*Renal-specific outcome is the composite of sustained decrease in eGFR of 40% or more, end-stage renal disease, or renal death
** Cardio-renal outcome  is the composite of sustained decrease in eGFR of 40% or more, end-stage renal disease, CV death or renal death; 
*** MACE is the composite of CV death, MI, or ischemic stroke 
HHF = hospitalization for heart failure; HR = hazard ratio; MACE = major adverse cardiovascular events (denotes the composite of CV death, MI or ischemic stroke); MI = myocardial infarction; 







Table 3 – Adjusted risk of cardiovascular and renal outcomes in the placebo arm by categories of baseline systolic blood pressure (SBP), with SBP 120-129 as reference group. 

	Outcome
	SBP < 120
(N=1312)
	SBP 130-139
(N=2165)
	SBP 140-159
(N= 2758 )
	SBP ≥ 160 
(N= 500)

	
	Adjusted HR (95% CI)
	P-value
	Adjusted 
HR (95% CI)
	P-value
	Adjusted 
HR (95% CI)
	P-value
	Adjusted 
HR (95% CI)
	P-value

	HHF
	1.39 (0.90-2.13)
	0.14
	1.45 (0.97-2.16) 
	0.0672
	1.48 (1.00-2.18)
	0.0479
	3.01 (1.88-4.82)
	<0.0001

	Renal-specific outcome*
	1.40 (0.83-2.35)
	0.21
	1.73 (1.11-2.71)
	0.0162
	1.45 (0.92-2.26)
	0.1076
	4.23 (2.52-7.12)
	<0.0001

	CV death/HHF
	1.31 (0.96-1.78)
	0.0921
	1.18 (0.88-1.57)
	0.26
	1.18 (0.89-1.57)
	0.24
	2.23 (1.55-3.21)
	<0.0001

	Cardiorenal outcome** 
	1.28 (0.92-1.77)
	0.14
	1.17 (0.87-1.57)
	0.29
	1.12 (0.84-1.50)
	0.44
	2.59 (1.80-3.72)
	<0.0001

	MACE*** 
	1.18 (0.93-1.51)
	0.18
	1.09 (0.88-1.37)
	0.42
	1.17 (0.94-1.45)
	0.16
	1.81 (1.34-2.44)
	0.0001

	CV death 
	1.18 (0.78-1.79)
	0.43
	0.83 (0.56-1.24)
	0.37
	0.94 (0.65-1.37)
	0.75
	1.45 (0.85-2.48)
	0.17

	MI 
	1.25 (0.89-1.75)
	0.19
	1.30 (0.96-1.77)
	0.0901
	1.41 (1.04-1.91)
	0.0251
	2.19 (1.45-3.30)
	0.0002

	Ischemic stroke 
	0.97 (0.61-1.55)
	0.91
	0.89 (0.59-1.33)
	0.56
	0.97 (0.66-1.44)
	0.90
	1.73 (1.02-2.92)
	0.0412

	All-cause death  
	1.12 (0.84-1.48)
	0.45
	0.91 (0.70-1.19)
	0.49
	1.00 (0.78-1.29)
	0.99
	1.72 (1.22-2.41)
	0.0019


Model adjusted for: DBP,  history of CAD, history of ischemic stroke, history of PAD, history of  dyslipidemia, history of hypertension, history of HF, eGFR < 60 ml/min/1.73 m2, urinary albumin:creatinine ratio >300 mg/g, age white race, BMI, DM duration >10 years, region, and smoking. 
*Renal-specific outcome = composite of sustained decrease in eGFR of 40% or more, end-stage renal disease, or renal death
** Cardio-renal outcome  = composite of sustained decrease in eGFR of 40% or more, end-stage renal disease, CV death or renal death; 
*** MACE is the composite of CV death, MI, or ischemic stroke 
HHF = hospitalization for heart failure; HR = hazard ratio; MACE = major adverse cardiovascular events (denotes the composite of CV death, MI or ischemic stroke); MI = myocardial infarction; 

Figure 1– Effects of dapagliflozin over systolic blood pressure (SBP). The least-squares mean and the difference between the two randomized groups was reported, with corresponding 95% confidence intervals (CI). 
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Figure 2 – Spline models showing the association between probability of event across the continuum of baseline SBP in the placebo and dapagliflozin arms. A. Hospitalization for heart failure (HHF). B. Renal specific composite of sustained decrease in eGFR of 40% or more, end-stage renal disease (ESRD) or renal death. 
*Adjusted hazard ratios (HR) with 95% confidence intervals (CI) represent comparisons within the placebo arm. Model adjusted for: DBP, history of CAD, history of ischemic stroke, history of PAD, history of  dyslipidemia, history of hypertension, history of HF, eGFR < 60 ml/min/1.73 m2, urinary albumin:creatinine ratio >300 mg/g, age white race, BMI, DM duration >10 years, region, and smoking. 

[image: Diagrama

Descrição gerada automaticamente]


[image: Tabela

Descrição gerada automaticamente]













Figure 3 - Hazard ratio for dapagliflozin, compared with placebo across baseline systolic blood pressure (SBP) A. Hospitalization for heart failure (HHF) across baseline SBP modelled as a continuous spline variable. B. Renal-specific (the composite of sustained decrease in eGFR of 40% or more, end-stage renal disease or renal death) across baseline SBP modelled as a continuous spline variable.  C. HHF across baseline SBP modelled as a categorical variable. D. Renal-specific across baseline SBP modelled as a categorical variable. 
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Figure 4 – Safety of dapagliflozin stratified according to baseline systolic blood pressure (SBP). A. Symptoms of volume depletion. B. Lower extremity amputation. C. Acute kidney injury. 
[image: ]
[image: ]


[image: ]
















ONLINE SUPPLEMENT 
Supplement Table 1  – Effects of dapagliflozin over systolic blood pressure (SBP) according to SBP at baseline in mmHg. LSM = least square   mean 
	
	
	6 months
	48 months

	Overall 
	Placebo
	135.3
	134.9

	
	Dapagliflozin 
	132.2
	132.5

	
	LSM (95% CI) 
	- 3.1 (-3.5 to -2.7)
	-2.4 (-2.9 to -1.9)

	
	p-value 
	< 0.0001
	< 0.0001

	< 120 
	Placebo 
	121.3
	124.0

	
	Dapagliflozin
	119.3
	122.6

	
	LSM (95% CI) 
	- 1.9 (-2.9 to -0.9)
	- 1.5 (-2.7 to -0.2)

	
	p-value 
	0.0002
	0.0262 

	120 – 129 
	Placebo 
	129.2 
	130.4

	
	Dapagliflozin
	125.7
	128.1

	
	LSM (95% CI) 
	- 3.5 (-4.3 to -2.7)
	-2.3 (-3.3 to -1.3)

	
	p-value 
	< 0.0001
	< 0.0001

	130 – 139 
	Placebo 
	135.2
	134.9

	
	Dapagliflozin
	132.1
	132.1

	
	LSM (95% CI) 
	- 3.1 (- 3.8 to -2.3)
	-2.8 (-3.7 to -1.9)

	
	p-value 
	< 0.0001
	< 0.0001

	140 – 159 
	Placebo 
	142.4
	140.2 

	
	Dapagliflozin
	139.6
	137.8 

	
	LSM (95% CI) 
	-2.9 (-3.6 to -2.2) 
	-2.5 (-3.3 to -1.6)

	
	p-value 
	< 0.0001
	< 0.0001

	≥160 
	Placebo 
	154.4 
	148.2

	
	Dapagliflozin
	148.4
	145.7

	
	LSM (95% CI) 
	- 6.0 (-8.1 to -4.0) 
	-2.5 (-4.9 to -0.1)

	
	p-value 
	< 0.0001
	0.0456



Supplement Table 2  – Effects of dapagliflozin over systolic blood pressure (SBP) according to subgroups. ACEI = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; ASCVD = atherosclerotic cardiovascular disease;  LSM = least square   mean

	
	
	6 months
	48 months

	Overall 
	Placebo
	135.3
	134.9

	
	Dapagliflozin 
	132.2
	132.5

	
	LSM (95% CI) 
	- 3.1 (-3.5 to – 2.7)
	-2.4 (-2.9 to -1.9)

	
	p-value 
	< 0.0001
	< 0.0001

	ASCVD
	Placebo 
	135.2
	134.7

	
	Dapagliflozin
	132.0
	132.4

	
	LSM (95% CI) 
	-3.2 (-3.9 to -2.6)
	-2.4 (-3.2 to -1.5)

	
	p-value 
	< 0.0001
	< 0.0001

	MRF
	Placebo 
	135.9
	135.3

	
	Dapagliflozin
	132.8
	133.0

	
	LSM (95% CI) 
	-3.0 (-3.5 to -2.5)
	-2.4 (-2.9 to -1.8)

	
	p-value 
	< 0.0001
	< 0.0001

	Age ≥ 65 years
	Placebo 
	136.7
	136.1

	
	Dapagliflozin
	133.3
	133.1

	
	LSM (95% CI) 
	-3.4 (-4.0 to -2.8)
	-3.0 (-3.7 to -2.3)

	
	p-value 
	< 0.0001
	< 0.0001

	Age < 65 years
	Placebo 
	134.2
	133.8

	
	Dapagliflozin
	131.3
	131.9

	
	LSM (95% CI) 
	-2.8 (-3.3 to -2.3)
	-1.9 (-2.5 to -1.2)

	
	p-value 
	< 0.0001
	< 0.0001

	Male 
	Placebo 
	135.4
	134.7

	
	Dapagliflozin
	132.2
	132.5

	
	LSM (95% CI) 
	-3.2 (-3.7 to -2.7)
	-2.2 (-2.8 to -1.6)

	
	p-value 
	< 0.0001
	< 0.0001

	Female 
	Placebo 
	135.3
	135.2

	
	Dapagliflozin
	132.4
	132.5

	
	LSM (95% CI) 
	-2.9 (-3.6 to -2.3)
	-2.7 (-3.5 to -1.9)

	
	p-value 
	< 0.0001
	< 0.0001

	White race
	Placebo 
	135.9
	135.4

	
	Dapagliflozin
	132.7
	133.2

	
	LSM (95% CI) 
	-3.1 (-3.6 to -2.7)
	-2.2 (-2.8 to -1.7)

	
	p-value 
	< 0.0001
	< 0.0001

	Black  race
	Placebo 
	136.3
	135.8

	
	Dapagliflozin
	131.6
	132.6

	
	LSM (95% CI) 
	-4.7 (-7.1 to -2.3)
	-3.2 (-6.6 to 0.25)

	
	p-value 
	0.0002
	0.0695

	ACEI/ARB/ARNI 
	Placebo 
	135.9
	135.5

	
	Dapagliflozin
	132.9
	133.0

	
	LSM (95% CI) 
	-3.0 (-3.5 to -2.6)
	-2.4 (-3.0 to -1.9)

	
	p-value 
	< 0.0001
	< 0.0001

	No ACEI/ARB/ARNI
	Placebo 
	132.8
	132.1

	
	Dapagliflozin
	129.5
	130.0

	
	LSM (95% CI) 
	-3.3 (-4.2 to -2.5)
	-2.1 (-3.2 to -1.0)

	
	p-value 
	< 0.0001
	0.0002

	Diuretics 
	Placebo 
	136.6
	135.9

	
	Dapagliflozin
	133.5
	133.6

	
	LSM (95% CI) 
	-3.2 (-3.8 to -2.5)
	-2.3 (-3.1 to -1.5)

	
	p-value 
	< 0.0001
	< 0.0001

	No diuretics
	Placebo 
	134.5
	134.1

	
	Dapagliflozin
	131.4
	131.7

	
	LSM (95% CI) 
	-3.1 (-3.6 to -2.6)
	-2.4 (-3.1 to -1.8)

	
	p-value 
	< 0.0001
	< 0.0001


ASCVD = atherosclerotic cardiovascular disease; ACEI = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; ARNI = angiotensin receptor blocker-neprylisin inhibitor; LSM = least mean square; MRF = multiple risk factors  























[bookmark: _Hlk95485928]Supplement Table 3 – Events event reduction with dapagliflozin versus placebo considering systolic blood pressure (SBP) lowering after baseline as a time-varying co-variate.  Placebo group is used as reference. Models include treatment arm, baseline SBP, and SBP change as time-varying covariate and were stratified according to baseline atherosclerotic cardiovascular disease category (established atherosclerotic cardiovascular disease or multiple risk factors for atherosclerotic cardiovascular disease) and the presence or absence of hematuria at baseline.  Renal specific outcome is the composite of sustained decrease in eGFR of 40% or more, end-stage renal disease or renal death.   CI = confidence interval; HHF = hospitalization for heart failure; HR = hazard ratio.  
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	HR (95% CI)
	P-Value

	HHF
	0.72 (0.61-0.87)
	0.0004

	Renal Specific outcome
	0.53 (0.43-0.66)
	<0.0001





















Supplement Figure 1 – Spline models showing the association between probability of event across the continuum of baseline SBP in the placebo arm. A. Major adverse cardiovascular events (MACE), the composite of CV death, MI or ischemic stroke.  B. Cardiovascular (CV)  death or hospitalization for heart failure. C. CV death.  
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Supplement Figure 2. Spline models showing the association between probability of event in the dapagliflozin arm versus change in systolic blood pressure (SBP) from baseline to 6 months.  A. Hospitalization for heart failure (HHF) B. Renal specific outcome (the composite of sustained decrease in estimated glomerular filtration rate of 40% or more, end-stage renal disease or renal death).   CI = confidence interval. 
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