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Abstract
Aims: In EMPA-REG MET, in patients with type 2 diabetes mellitus (T2DM) on stable background metformin (≥1500 mg/day), empagliflozin versus placebo significantly improved glycated haemoglobin (HbA1c), body weight (BW), and systolic blood pressure (SBP) over 24 and ≤76 weeks. This analysis investigated empagliflozin treatment effects by baseline cardio-metabolic factors. 
Materials and Methods: Patients aged ≥18 years with HbA1c ≥7.0 to ≤10.0% were included. Analysis of covariance compared change from baseline to weeks 24 and 76 in HbA1c, BW, and SBP by respective baseline categories (HbA1c <8.5/≥8.5%; BW <80/80–90/>90 kg, SBP <130/130–140/>140 mmHg). Analyses were also conducted with a model using continuous covariates of cardio-metabolic factors.  
Results: In total, 637 patients (56.7% males; mean [SD] age 55.7 [9.9] years, HbA1c 7.9 [0.9] %, BW 81.2 [18.8] kg, SBP 129.4 [14.6] mmHg) received ≥1 dose of either empagliflozin 10 mg (n=217), or 25 mg (n=213), or placebo (n=207). At both time points, empagliflozin 10/25 mg versus placebo significantly (P<0.0001) reduced HbA1c and BW, with greater reductions in HbA1c at higher baseline HbA1c (P interaction week 24/76 categorical and continuous models: 0.0290/0.1431 and 0.0004/0.0042, respectively) and in BW (P interaction 0.1340/0.0012 and 0.0202/<0.0001, respectively). Both empagliflozin doses also significantly lowered SBP versus placebo at both time points, with similar efficacy by subgroups of baseline SBP. Adverse events were consistent with established empagliflozin safety profile across treatment groups.
Conclusions: Empagliflozin, as add-on to metformin, is effective in decreasesing HbA1c and BW, particularly in patients with higher HbA1c and BW baseline values, and effectively lowers SBP.
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1 | INTRODUCTION
Cardiovascular (CV) outcome trials in individuals with type 2 diabetes mellitus (T2DM) have shown that sodium-glucose co-transporter-2 (SGLT2) inhibitors improve CV and heart failure (HF) outcomes and progression of kidney disease in those with established CV disease as well as those at high CV or renal risk.1-3 Given that glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have also been demonstrated to improve CV outcomes, there are now two classes of glucose-lowering drugs for T2DM with clear benefits in improving clinical CV outcomes in T2DM.4, 5 As a result, both GLP-1 RAs and SGLT2 inhibitors are now recommended as preferred therapies by the American Diabetes Association and the European Association for the Study of Diabetes for patients with T2DM and co-existing CV disease and/or chronic kidney disease (CKD).6, 7
	Despite advances in our understanding and evidence-based effects of various medications, in particular on CV and HF outcomes,8 a significant proportion of patients with T2DM remain poorly controlled, (e.g. glycaemic, body weight, and blood pressure targets), with large proportions not meeting treatment targets as recommended from professional societies.9-11 Individualization of therapy is now a widely recommended strategy in the management of patients with T2DM. A better understanding of the clinical efficacy of specific glucose-lowering drugs across phenotypical characteristics of key cardio-metabolic factors will help clinicians better tailor therapy, while potentially helping patients achieve their treatment goals. This is particularly important when discussing the efficacy of different glucose-lowering drugs as second-line therapy to metformin, also in the context of the need to take patient preferences into account when selecting therapy12, 13 and the treatment inertia that often occurs during T2DM management.14
	Empagliflozin is a potent and selective inhibitor of SGLT2.15 Its mechanism of action causes a reduction in renal glucose reabsorption, resulting in increased urinary glucose excretion with a corresponding decrease in plasma glucose.16 In clinical trials, treatment with empagliflozin as monotherapy or as add-on to metformin resulted in reductions in glycated haemoglobin (HbA1c), body weight, and systolic blood pressure (SBP) after 12 weeks,17, 18 with the effects sustained for up to 90 weeks.19 Continued effects on these parameters were also observed over a median of 3.1 years in the EMPA-REG OUTCOME trial.1
[bookmark: _Hlk51598689]	The 24-week EMPA-REG MET trial, and its 52-week extension study, previously reported that, compared with placebo, empagliflozin, as an add-on to metformin therapy, significantly improved glycaemic control, body weight, and SBP from baseline to week 24 and week 76 in patients with inadequately controlled T2DM.20, 21 The aim of this study was to investigate the association of different categories of baseline cardio-metabolic risk factors on treatment effects of empagliflozin 10 and 25 mg when added as second-line therapy to metformin, the most commonly-used medication to manage T2DM. Our hypothesis was that empagliflozin, like other diabetes drugs,22 would be associated with greater absolute treatment benefits with higher baseline risk factor.

2 | MATERIALS AND METHODS
2.1 | Study design and patients
The design and methods of the EMPA-REG MET trial have been described previously.20, 21 Briefly, adults with T2DM and insufficient glycaemic control (HbA1c ≥7.0% to ≤10.0%) despite a recommended diet and exercise program, and on stable (unchanged for ≥12 weeks before randomization) immediate-release metformin (≥1500 mg/day), were randomized (1:1:1) to receive either empagliflozin 10 mg, empagliflozin 25 mg, or placebo once daily. Patients who completed 24 weeks of treatment in the initial trial and did not meet any of the exclusion criteria nor develop any contraindications to metformin (according to the local label), could choose to continue the same treatment double-blind for an additional ≥52 weeks (total 76 weeks) in the extension trial.

2.2 | Endpoints and safety analysis
The primary efficacy endpoint for the EMPA-REG MET study was the change from baseline in HbA1c level after 24 weeks. Secondary efficacy endpoints in EMPA-REG MET and the extension trial were the change from baseline in HbA1c after 76 weeks, and the change from baseline to weeks 24 and 76 in body weight and SBP.
	Safety, including hypoglycaemia, was assessed via the reporting of all adverse events (AEs; preferred terms were coded according to the Medical Dictionary for Drug Regulatory Activities [MedDRA] version 14.1), with an onset after the first dose of study medication up to a period of 7 days after the last dose. AEs are presented for the treated set, which comprised all patients who were treated with ≥1 dose of study medication. AEs of special interest were events consistent with urinary tract infection (UTI) and genital infection (identified using prospectively defined search categories based on 67 and 87 MedDRA preferred terms, respectively).
	Confirmed hypoglycaemic AEs were defined as hypoglycaemic AEs with plasma glucose ≤3.9 mmol/L and/or requiring assistance.
 
2.3 | Statistical analysis
Efficacy analyses were performed on the full analysis set (FAS), which comprised all randomized patients treated with ≥1 dose of study medication who had a baseline HbA1c measurement. Missing data were imputed using the last observation carried forward (LOCF) approach.
	The magnitude of the effects of empagliflozin 10 mg and 25 mg by baseline characteristics was explored for the following baseline subgroup categories: HbA1c: <8.5 and ≥8.5%; body weight: <80, 80–90, and >90 kg; body mass index (BMI): <25, 25 to <30, 30 to <35, and ≥35 kg/m2; and SBP: <130, 130–140, and >140 mmHg.
	An analysis of covariance (ANCOVA) was used to analyse the change from baseline to weeks 24 and 76 in HbA1c, body weight, and SBP by subgroups of the four baseline metabolic efficacy parameters (SBP, HbA1c, body weight and BMI) for the empagliflozin 10 mg, empagliflozin 25 mg, and placebo groups. The ANCOVA model was performed with baseline HbA1c as a linear covariate, and fixed effects for baseline estimated glomerular filtration rate (eGFR), geographical region, treatment, the baseline of the efficacy parameter of interest, and interaction of treatment with the baseline of the efficacy parameter of interest. For the analysis of change from baseline in HbA1c, the linear covariate of baseline HbA1c was excluded from the model due to the addition of the categorical variable of HbA1c at baseline. The change from baseline in body weight by BMI at baseline was analysed using baseline BMI as a fixed effect instead of baseline body weight. Analyses of the efficacy parameters of interest were repeated using the baseline of each efficacy parameter as a continuous covariate in the model instead of as a categorical covariate.

3 | Results
3.1 | Participant characteristics
A total of 637 patients were randomized and received ≥1 dose of either empagliflozin 10 mg (n = 217), empagliflozin 25 mg (n = 213), or placebo (n = 207). The demographics and clinical characteristics within subgroups of categories of baseline HbA1c, body weight, and SBP were comparable across treatment groups (Tables S1–S3).

3.2 | Efficacy parameters as categorical variables
3.2.1 | Effects on glycaemia
Compared with placebo, empagliflozin significantly reduced HbA1c, body weight, and SBP in the overall population, both in the short (24 weeks) and longer term (76 weeks) (Table S4, Figures S1–S2).
	At week 24, the adjusted mean [SE] difference from baseline in HbA1c with empagliflozin 10 mg and 25 mg versus placebo was greater in those with baseline HbA1c ≥8.5% (empagliflozin 10 vs. placebo: −0.73 [0.14] %, empagliflozin 25 vs. placebo: −0.97 [0.15] %, respectively) than with baseline HbA1c <8.5% (empagliflozin 10 vs. placebo: −0.51 [0.08] %, empagliflozin 25 vs. placebo: −0.52 [0.08] %, respectively) (interaction P value = 0.0290; Figure 1A). Similarly, at week 76, the corresponding difference from baseline with empagliflozin 10 mg and 25 mg versus placebo was greater with baseline HbA1c ≥8.5% (empagliflozin 10 vs. placebo: −0.78 [0.15] %, empagliflozin 25 vs. placebo: −0.99 [0.16] %, respectively) than for baseline HbA1c <8.5% (empagliflozin 10 vs. placebo: −0.55 [0.09] %, empagliflozin 25 vs. placebo: −0.64 [0.09] %, respectively) (interaction P value = 0.1431; Figure 2A).

3.2.2 | Effects on body weight and SBP
Reduction in body weight with empagliflozin versus placebo was also greater in patients with higher baseline body weight. At week 24, the adjusted mean [SE] difference from baseline was greatest with baseline body weight >90 kg (empagliflozin 10 vs. placebo: −2.11 [0.46] kg, empagliflozin 25 vs. placebo: −2.93 [0.47] kg, respectively), less with baseline body weight 80–90 kg (empagliflozin 10 vs. placebo: −1.81 [0.59] kg, empagliflozin 25 vs. placebo: −2.54 [0.54] kg, respectively), and least at baseline body weight <80 kg (empagliflozin 10 vs. placebo: −1.37 [0.33] kg, empagliflozin 25 vs. placebo: −1.41 [0.34] kg, respectively) (interaction P value = 0.1340; Figure 1B). At week 76, the corresponding difference in body weight was greatest at baseline body weight >90 kg (empagliflozin 10 vs. placebo: −3.35 [0.57] kg, empagliflozin 25 vs. placebo: −4.23 [0.58] kg, respectively), less at baseline body weight 80–90 kg (empagliflozin 10 vs. placebo: −1.88 [0.72] kg, empagliflozin 25 vs. placebo: −1.83 [0.66] kg, respectively) and least at baseline body weight <80 kg (empagliflozin 10 vs. placebo: −1.29 [0.40] kg, empagliflozin 25 vs. placebo: −1.27 [0.42] kg, respectively) (interaction P value = 0.0012; Figure 2B).
The same pattern was also observed for body weight reduction by baseline BMI, with empagliflozin causing a greater placebo-corrected reduction in body weight in patients with higher BMI at baseline (≥35 vs. 30 to <35 vs. 25 to < 30 vs. < 25 kg/m2), although a significant interaction was only observed at week 76 (interaction P value, week 24 = 0.3099; interaction P value, week 76 = 0.0031; Figures S3A and B, respectively). 
Empagliflozin also significantly lowered SBP versus placebo at weeks 24 and 76 (P < 0.05; Figures 1C and 2C, respectively), but in contrast to HbA1c and body weight, without significant differences across SBP subgroups at baseline (interaction P value > 0.66).

3.3 | Efficacy parameters as continuous variables
3.3.1 | Effects on glycaemia 
Analysing change from baseline in HbA1c by HbA1c as a continuous variable demonstrated a significant greater reduction with higher baseline HbA1c both at week 24 and week 76 (treatment by baseline HbA1c [linear] interaction: P value = 0.0004 and P value = 0.0042, respectively; Figures 3A and 4A). 

3.3.2 | Effects on body weight and SBP
The same was true for body weight change at both time points: Change from baseline in weight was higher with higher baseline weight both at week 24 and 76 (treatment by baseline weight [linear] interaction P value = 0.0202 and P value < 0.0001, respectively; Figures 3B and 4B), though not for SBP at either time point: P value = 0.7792 and P value = 0.5750, respectively).

3.4 | Safety
AE profiles were consistent with the overall AE profile for empagliflozin,23 regardless of baseline values for HbA1c, body weight, or SBP (Tables S5–S7). This includes events consistent with UTI (within each baseline category of each efficacy parameter, UTI events were reported with a similar frequency in the empagliflozin vs. placebo arms) and events consistent with genital infection (within each baseline category of each efficacy parameter, genital infections were reported with a higher frequency in the empagliflozin 10 mg and 25 mg groups vs placebo arms). There were no cases of ketoacidosis in either group. Rates of hypoglycaemia were not increased with empagliflozin versus placebo overall, and there were too few events to analyse hypoglycaemia by categories of baseline parameters (overall, 8 confirmed hypoglycaemic events and 0 severe hypoglycaemic events [defined as episode requiring assistance] by week 24, and 25 confirmed hypoglycaemic events (1 of them severe) by week 76, respectively).  
	
4 | DISCUSSION
We observed significant reductions for all parameters with empagliflozin versus placebo when given as second-line therapy after metformin, with significantly greater reductions in HbA1c and body weight, but not SBP, in those patients with higher baseline values of these respective parameters. For both HbA1c and body weight, these greater reductions with empagliflozin versus placebo at higher baseline values were seen when analysed as a categorical variable and also as a continuous variable, at weeks 24 and 76. For example, placebo-corrected HbA1c reductions with higher dose empagliflozin approached 1% when baseline HbA1c was around 9%, whereas it was 0.5% when baseline HbA1c values were around 7.5%. 
Although previous reports from the EMPA-REG OUTCOME trial have reported consistent CV and HF benefits, regardless of the magnitude of reduction in HbA1c with empagliflozin,24 a better understanding of the clinical efficacy of glucose-lowering drugs across the spectrum of cardio-metabolic characteristics may help to better individualize therapy.12, 13 These are therefore important data to consider when choosing add-on therapy to metformin for patients with specific glycaemic or weight considerations. 
The results for weight reduction are in line with previous reports on the effects of empagliflozin on weight and indices of fat mass by baseline levels.25 Weight considerations concerning medications to treat T2DM are important to consider.26 In contrast to the findings reported in this study, certain widely used glucose-lowering medications, particularly insulin, insulin secretagogues, and the less frequently used class of thiazolidinediones, are often associated with weight gain.27-29 Whether this iatrogenic increased weight carries a potential long-term deleterious effect27, 30, 31 is unknown. However, weight gain is an important patient-centred aspect of care, since the majority of patients with T2DM are overweight or obese. For example, in the US more than 85% of patients with T2DM have a BMI >25 kg/m2, with more than 50% of patients having a BMI >30 kg/m2.32 Furthermore, studies have also shown that even modest weight reductions (e.g. 2–3 kg) can improve a person’s treatment satisfaction and weight-related quality of life.33 In the current study, in the highest BMI category of ≥35 kg/m2, the adjusted mean change from baseline in body weight at 76 weeks was −4.77 kg in the empagliflozin 25 mg group, meaning that even in the heaviest group of patients, a reduction in weight of around 4–5 kg is achievable over time.   
	The observation of similar reductions in SBP by categories of baseline SBP in this study is in contrast to a previous analysis of the effects of empagliflozin on blood pressure.34 In the previous pooled analysis, involving four 24-week phase III trials and 2477 patients (empagliflozin: n = 1652; placebo: n = 825), significantly greater reductions were observed for SBP in those with SBP >140 mmHg at baseline (−6.3 [−8.4, −4.2] mmHg) versus SBP 130–140 mmHg (−4.0 [−5.9, −2.1] mmHg) versus SBP < 130 mmHg (−2.6 [−3.9, −1.3] mmHg), with a P value for interaction of 0.013. The discrepancy between the findings in the previous and current studies could be related to differences in the populations, in background antihypertensive or glucose-lowering therapy used, or in the technical aspects of measuring SBP. The population size in the previous pooled analysis was approximately 4-fold greater than in the current study, meaning a lower power to demonstrate differences in SBP reduction in the current study. In addition, a majority of patients in the current study had well-controlled SBP at baseline (over 50% of patients had SBP <130 mmHg at baseline), which may have affected the ability to detect significant reductions in SBP with empagliflozin versus placebo across SBP categories. 
[bookmark: _Hlk51075258]	Observations of greater improvements in metabolic parameters by higher baseline values could also be relevant for other organ-systems than those discussed in this paper where SGLT2 inhibitors could have an effect, e.g. for changes in liver fat35, relevant for non-alcoholic steatohepatitis (NASH) or non-alcoholic fatty liver disease (NAFLD),36 or uric acid levels.1, 35, 37 Recently an analysis of the effect of empagliflozin on alanine aminotransferase (ALT), a surrogate marker used in algorithms for NAFLD, over time demonstrated similar findings, with the greatest reductions in ALT with empagliflozin versus placebo seen in the highest baseline tertile of ALT,38 but thus far this does not appear to be the case for uric acid.37 Further studies are needed to understand these aspects and consequences better.22 	Comment by Bellinger, Charlie: Journal: References 35–38 to be removed from EndNote list
	Our study is subject to limitations of subgroup analyses; most importantly, the reduction in statistical power from lower patient numbers compared with the overall trial population, including a low number of participants from Asia within the higher BMI and weight categories. 
	In conclusion, taken together, the results of this study suggest that empagliflozin, when used as second-line therapy after metformin, is effective across all subgroups, but with higher efficacy in decreasing HbA1c and reducing body weight in those with higher baseline values of these parameters. Importantly, the AE profiles were consistent with the overall AE profile for empagliflozin, regardless of the baseline values for HbA1c, body weight, or SBP. In addition to empagliflozin being a glucose-lowering agent recommended in patients with co-existing CV disease and/or CKD, these data may help to tailor therapy as regards to important metabolic efficacy considerations.
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Figure legends
FIGURE 1 The change from baseline at Week 24 in subgroups of A) HbA1c, B) body weight, and C) SBP by baseline categories (FAS [LOCF]) from ANCOVA model

FIGURE 2 The change from baseline at Week 76 in subgroups of A) HbA1c, B) body weight, and C) SBP by baseline categories (FAS [LOCF]) from ANCOVA model

FIGURE 3 Placebo-adjusted ANCOVA regression lines for the change from baseline to Week 24 by A) HbA1c and B) body weight at baseline considering treatment by baseline factor interactions (FAS [LOCF])

FIGURE 4 Placebo-adjusted ANCOVA regression lines for the change from baseline to Week 76 by A) HbA1c and B) body weight at baseline considering treatment by baseline factor interactions (FAS [LOCF]) 

FIGURES
FIGURE 1
[image: ]
Treatment by baseline HbA1c (categorical) interaction: P = 0.0290.
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Treatment by baseline body weight (categorical) interaction: P = 0.1340.
[image: ]
Treatment by baseline SBP (categorical) interaction: P = 0.6585.
Abbreviations: CI, confidence interval; Diff., difference; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward; SBP, systolic blood pressure; SE, standard error.




FIGURE 2
[image: ]
Treatment by baseline HbA1c (categorical) interaction: P = 0.1431.
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Treatment by baseline body weight (categorical) interaction: P = 0.0012.

[image: ]
Treatment by baseline SBP (categorical) interaction: P = 0.8491.
Abbreviations: CI, confidence interval; Diff., difference; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward; SBP, systolic blood pressure; SE, standard error.



FIGURE 3
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 [image: ]
The ANCOVA model included baseline eGFR, geographical region, and treatment as fixed effects, and the baseline efficacy parameter of interest by treatment interaction and A) baseline HbA1c as a linear covariate or B) baseline weight and baseline HbA1c as linear covariates.
Abbreviations: ANCOVA, analysis of covariance; eGFR, estimated glomerular filtration rate; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward; LS, least squares.



FIGURE 4
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The ANCOVA model included baseline eGFR, geographical region, and treatment as fixed effects, and the baseline efficacy parameter of interest by treatment interaction and A) baseline HbA1c as a linear covariate or B) baseline weight and baseline HbA1c as linear covariates.
Abbreviations: ANCOVA, analysis of covariance; eGFR, estimated glomerular filtration rate; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward; LS, least squares.
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Supplementary Material
TABLE S1 Patient demographics and baseline characteristics by subgroups of baseline HbA1c
	Variables
	<8.5%
	≥8.5%

	
	Placebo 
(n = 157)
	EMPA 10 mg (n = 160)
	EMPA 25 mg (n = 165)
	Placebo 
(n = 50)
	EMPA 10 mg (n = 57)
	EMPA 25 mg (n = 48)

	Male
	85 (54.1)
	87 (54.4)
	89 (53.9)
	31 (62.0)
	38 (66.7)
	31 (64.6)

	Age (years)
	57.0 ± 9.7
	55.6 ± 9.6
	56.2 ± 10.3
	53.0 ± 9.2
	55.0 ± 10.9
	53.6 ± 9.6

	Race
	

	White
	89 (56.7)
	81 (50.6)
	91 (55.2)
	24 (48.0)
	31 (54.4)
	22 (45.8)

	Black or African American
	1 (0.6)
	3 (1.9)
	0
	1 (2.0)
	1 (1.8)
	0

	Asian
	67 (42.7)
	75 (46.9)
	72 (43.6)
	25 (50.0)
	24 (42.1)
	26 (54.2)

	American Indian or Alaska Native
	0
	1 (0.6)
	2 (1.2)
	0
	1 (1.8)
	0

	Time since T2DM diagnosis (years)
	

	≤1
	17 (10.8)
	15 (9.4)
	16 (9.7)
	2 (4.0)
	5 (8.8)
	3 (6.3)

	>1–5
	61 (38.9)
	61 (38.1)
	53 (32.1)
	22 (44.0)
	17 (29.8)
	16 (33.3)

	>5–10
	48 (30.6)
	51 (31.9)
	60 (36.4)
	17 (34.0)
	17 (29.8)
	14 (29.2)

	>10
	31 (19.7)
	33 (20.6)
	36 (21.8)
	9 (18.0)
	18 (31.6)
	15 (31.3)

	HbA1c (%)
	7.51 ± 0.51
	7.56 ± 0.48
	7.49 ± 0.50
	9.15 ± 0.61
	9.01 ± 0.41
	9.11 ± 0.68

	Fasting plasma glucose (mg/dL)
	147.8 ± 28.4
	144.4 ± 30.5
	143.6 ± 27.1
	181.8 ± 31.2
	182.9 ± 32.9
	169.4 ± 34.2

	SBP (mmHg)
	129.5 ± 14.4
	129.4 ± 14.7
	129.8 ± 15.1
	125.6 ± 15.2
	129.9 ± 12.5
	130.7 ± 15.5

	DBP (mmHg)
	77.5 ± 8.3
	79.0 ± 7.9
	78.2 ± 8.4
	80.0 ± 6.3
	81.0 ± 8.2
	79.1 ± 8.6

	Triglycerides (mg/dL)
	166.3 ± 122.9
	175.2 ± 110.6
	157.7 ± 97.4
	192.8 ± 106.9
	166.2 ± 110.8
	183.6 ± 138.0

	HDL cholesterol (mg/dL)
	48.3 ± 12.9
	49.4 ± 11.4
	49.9 ± 12.5
	44.7 ± 9.5
	49.1 ± 13.2
	47.1 ± 14.5

	Weight (kg)
	80.0 ± 18.2
	80.5 ± 17.4
	83.2 ± 18.8
	79.0 ± 20.0
	84.5 ± 21.2
	78.8 ± 20.8

	Body mass index (kg/m2)
	28.7 ± 5.1
	28.9 ± 5.3
	30.2 ± 5.6
	28.8 ± 5.7
	29.6 ± 5.9
	28.2 ± 6.0

	Waist circumference (cm)
	99.4 ± 12.3
	98.1 ± 12.8
	101.0 ± 14.3
	99.0 ± 14.2
	101.9 ± 16.0
	96.8 ± 15.0

	eGFR (ml/min/1.73 m2)
	88.6 ± 20.4
	89.1 ± 19.1
	86.4 ± 18.3
	93.1 ± 24.1
	90.5 ± 21.3
	92.3 ± 22.0


Data are n (%) or mean ± SD.
Abbreviations: DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; EMPA, empagliflozin; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; SBP, systolic blood pressure; SD, standard deviation; T2DM, type 2 diabetes mellitus.

TABLE S2 Patient demographics and baseline characteristics by subgroups of baseline body weight
	Variables
	<80 kg
	80–90 kg
	>90 kg

	
	Placebo 
(n = 115)
	EMPA 10 mg (n = 116)
	EMPA 25 mg (n = 101)
	Placebo 
(n = 40)
	EMPA 10 mg (n = 34)
	EMPA 25 mg (n = 48)
	Placebo 
(n = 52)
	EMPA 10 mg (n = 67)
	EMPA 25 mg (n = 64)

	Male
	48 (41.7)
	53 (45.7)
	38 (37.6)
	25 (62.5)
	24 (70.6)
	37 (77.1)
	43 (82.7)
	48 (71.6)
	45 (70.3)

	Age (years)
	55.8 ± 9.4
	55.2 ± 9.8
	56.6 ± 10.1
	59.4 ± 9.2
	54.9 ± 11.3
	54.2 ± 10.5
	54.1 ± 10.2
	56.1 ± 9.3
	55.0 ± 10.2

	Race
	

	White
	38 (33.0)
	33 (28.4)
	34 (33.7)
	28 (70.0)
	23 (67.6)
	22 (45.8)
	47 (90.4)
	56 (83.6)
	57 (89.1)

	Black or African American
	0
	2 (1.7)
	0
	0
	0
	0
	2 (3.8)
	2 (3.0)
	0

	Asian
	77 (67.0)
	80 (69.0)
	66 (65.3)
	12 (30.0)
	11 (32.4)
	26 (54.2)
	3 (5.8)
	8 (11.9)
	6 (9.4)

	American Indian or Alaska Native
	0
	1 (0.9)
	1 (1.0)
	0
	0
	0
	0
	1 (1.5)
	1 (1.6)

	Time since T2DM diagnosis (years)
	

	≤1
	12 (10.4)
	14 (12.1)
	10 (9.9)
	3 (7.5)
	2 (5.9)
	3 (6.3)
	4 (7.7)
	4 (6.0)
	6 (9.4)

	>1–5
	48 (41.7)
	38 (32.8)
	29 (28.7)
	12 (30.0)
	15 (44.1)
	20 (41.7)
	23 (44.2)
	25 (37.3)
	20 (31.3)

	>5–10
	34 (29.6)
	30 (25.9)
	36 (35.6)
	14 (35.0)
	10 (29.4)
	16 (33.3)
	17 (32.7)
	28 (41.8)
	22 (34.4)

	>10
	21 (18.3)
	34 (29.3)
	26 (25.7)
	11 (27.5)
	7 (20.6)
	9 (18.8)
	8 (15.4)
	10 (14.9)
	16 (25.0)

	HbA1c (%)
	7.90 ± 0.85
	7.95 ± 0.78
	7.92 ± 0.92
	7.73 ± 0.77
	7.84 ± 0.71
	7.89 ± 0.88
	8.04 ± 1.02
	7.98 ± 0.84
	7.73 ± 0.78

	Fasting plasma glucose (mg/dL)
	154.0 ± 34.6
	148.1 ± 34.6
	145.4 ± 30.7
	149.5 ± 27.9
	159.2 ± 41.3
	148.5 ± 28.6
	165.4 ± 29.1
	163.3 ± 31.7
	156.5 ± 31.4

	SBP (mmHg)
	125.9 ± 14.3
	128.0 ± 14.2
	126.9 ± 15.4
	132.9 ± 14.9
	131.6 ± 16.9
	130.4 ± 13.4
	131.0 ± 14.3
	131.3 ± 12.2
	134.5 ± 15.0

	DBP (mmHg)
	77.5 ± 8.2
	78.2 ± 8.1
	76.2 ± 7.2
	78.4 ± 6.7
	81.0 ± 8.5
	79.4 ± 10.2
	79.4 ± 8.1
	81.2 ± 7.1
	81.1 ± 8.0

	Triglycerides (mg/dL)
	163.3 ± 116.2
	152.6 ± 89.5
	144.3 ± 90.2
	166.2 ± 94.7
	219.3 ± 163.8
	167.0 ± 115.3
	199.7 ± 140.5
	184.5 ± 103.1
	191.8 ± 122.9

	HDL cholesterol (mg/dL)
	49.7 ± 12.5
	52.1 ± 11.7
	52.4 ± 14.6
	46.0 ± 10.7
	45.6 ± 11.7
	47.5 ± 11.3
	43.1 ± 11.4
	46.4 ± 11.1
	45.8 ± 10.1

	Weight (kg)
	66.4 ± 8.2
	67.4 ± 7.5
	66.9 ± 8.5
	84.4 ± 3.4
	85.4 ± 3.2
	83.6 ± 2.8
	105.7 ± 11.2
	104.2 ± 11.7
	105.4 ± 14.3

	Body mass index (kg/m2)
	25.6 ± 2.9
	25.6 ± 3.0
	26.1 ± 4.0
	29.7 ± 3.5
	30.0 ± 3.0
	29.3 ± 3.0
	34.9 ± 4.5
	34.7 ± 5.0
	35.8 ± 4.4

	Waist circumference (cm)
	91.2 ± 7.2
	90.1 ± 8.3
	89.7 ± 8.3
	101.8 ± 8.1
	101.3 ± 5.8
	101.3 ± 10.0
	115.3 ± 8.9
	113.6 ± 11.1
	115.3 ± 10.9

	eGFR (ml/min/1.73 m2)
	93.6 ± 21.6
	92.3 ± 19.0
	91.6 ± 20.3
	84.9 ± 19.1
	85.3 ± 21.2
	85.9 ± 17.1
	84.8 ± 21.3
	86.7 ± 19.5
	82.9 ± 18.1


Data are n (%) or mean ± SD.
Abbreviations: DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; EMPA, empagliflozin; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; SBP, systolic blood pressure; SD, standard deviation; T2DM, type 2 diabetes mellitus.



TABLE S3 Patient demographics and baseline characteristics by subgroups of baseline SBP
	Variables
	 <130 mmHg
	130–140 mmHg
	>140 mmHg

	
	Placebo 
(n = 111)
	EMPA 10 mg (n = 119)
	EMPA 25 mg (n = 108)
	Placebo 
(n = 58)
	EMPA 10 mg (n = 55)
	EMPA 25 mg (n = 62)
	Placebo 
(n = 38)
	EMPA 10 mg (n = 43)
	EMPA 25 mg (n = 43)

	Male
	62 (55.9)
	76 (63.9)
	54 (50.0)
	29 (50.0)
	24 (43.6)
	37 (59.7)
	25 (65.8)
	25 (58.1)
	29 (67.4)

	Age (years)
	53.2 ± 9.5
	52.7 ± 9.6
	52.8 ± 10.2
	57.4 ± 9.6
	58.5 ± 9.0
	57.5 ± 9.4
	62.3 ± 6.7
	59.3 ± 9.5
	59.8 ± 9.3

	Race
	

	White
	57 (51.4)
	48 (40.3)
	46 (42.6)
	30 (51.7)
	36 (65.5)
	33 (53.2)
	26 (68.4)
	28 (65.1)
	34 (79.1)

	Black or African American
	1 (0.9)
	1 (0.8)
	0
	1 (1.7)
	0
	0
	0
	3 (7.0)
	0

	Asian
	53 (47.7)
	68 (57.1)
	61 (56.5)
	27 (46.6)
	19 (34.5)
	29 (46.8)
	12 (31.6)
	12 (27.9)
	8 (18.6)

	American Indian or Alaska Native
	0
	2 (1.7)
	1 (0.9)
	0
	0
	0
	0
	0
	1 (2.3)

	Time since T2DM diagnosis (years)
	

	≤1
	12 (10.8)
	13 (10.9)
	13 (12.0)
	5 (8.6)
	5 (9.1)
	4 (6.5)
	2 (5.3)
	2 (4.7)
	2 (4.7)

	>1–5
	48 (43.2)
	49 (41.2)
	40 (37.0)
	21 (36.2)
	17 (30.9)
	17 (27.4)
	14 (36.8)
	12 (27.9)
	12 (27.9)

	>5–10
	33 (29.7)
	33 (27.7)
	35 (32.4)
	17 (29.3)
	20 (36.4)
	25 (40.3)
	15 (39.5)
	15 (34.9)
	14 (32.6)

	>10
	18 (16.2)
	24 (20.2)
	20 (18.5)
	15 (25.9)
	13 (23.6)
	16 (25.8)
	7 (18.4)
	14 (32.6)
	15 (34.9)

	HbA1c (%)
	7.99 ± 0.98
	7.98 ± 0.78
	7.83 ± 0.83
	7.82 ± 0.77
	7.88 ± 0.78
	7.85 ± 0.92
	7.79 ± 0.73
	7.92 ± 0.83
	7.92 ± 0.93

	Fasting plasma glucose (mg/dL)
	155.9 ± 35.9
	153.6 ± 38.4
	143.3 ± 27.4
	157.2 ± 27.2
	155.0 ± 29.2
	151.6 ± 31.5
	154.6 ± 30.0
	156.8 ± 34.4
	161.6 ± 34.0

	SBP (mmHg)
	118.1 ± 8.6
	119.4 ± 6.7
	118.4 ± 7.9
	134.2 ± 3.1
	134.8 ± 3.3
	134.7 ± 3.4
	150.5 ± 9.4
	150.9 ± 9.5
	152.1 ± 10.1

	DBP (mmHg)
	75.5 ± 7.2
	76.8 ± 7.2
	75.0 ± 7.4
	80.9 ± 7.0
	80.8 ± 6.2
	80.4 ± 7.5
	81.7 ± 8.5
	85.5 ± 8.6
	84.3 ± 8.3

	Triglycerides (mg/dL)
	173.1 ± 136.9
	173.0 ± 116.2
	152.6 ± 99.1
	179.3 ± 107.1
	185.2 ± 116.6
	160.0 ± 79.9
	162.0 ± 75.7
	155.2 ± 80.7
	196.2 ± 152.1

	HDL cholesterol (mg/dL)
	47.4 ± 12.1
	49.3 ± 11.5
	50.3 ± 13.5
	47.0 ± 12.7
	48.5 ± 12.6
	49.4 ± 13.3
	48.1 ± 12.0
	50.4 ± 12.0
	46.7 ± 10.7

	Weight (kg)
	77.5 ± 18.9
	79.3 ± 17.7
	78.4 ± 17.8
	80.2 ± 17.1
	83.7 ± 21.0
	81.5 ± 18.8
	85.7 ± 19.0
	85.1 ± 17.0
	93.0 ± 20.0

	Body mass index (kg/m2)
	28.2 ± 5.6
	28.0 ± 5.1
	28.9 ± 5.6
	28.8 ± 4.8
	30.4 ± 5.9
	29.0 ± 5.3
	30.0 ± 4.7
	30.5 ± 5.4
	32.7 ± 5.7

	Waist circumference (cm)
	96.8 ± 12.6
	96.6 ± 13.4
	96.6 ± 14.2
	101.2 ± 12.4
	102.3 ± 14.7
	99.0 ± 12.4
	103.7 ± 12.5
	102.3 ± 12.2
	109.9 ± 14.1

	eGFR (ml/min/1.73 m2)
	91.0 ± 19.6
	91.7 ± 18.7
	90.4 ± 20.6
	90.9 ± 24.2
	87.4 ± 21.0
	86.3 ± 19.9
	84.1 ± 21.6
	86.2 ± 20.2
	83.1 ± 13.2


Data are n (%) or mean ± SD.
Abbreviations: DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; EMPA, empagliflozin; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; SBP, systolic blood pressure; SD, standard deviation; T2DM, type 2 diabetes mellitus.

TABLE S4 Summary of efficacy results in the overall population and the occurrence of hypoglycaemia at Weeks 2420 and 7621 (FAS [LOCF])
	Variables
	Week 24
	Week 76

	
	Placebo 
(n = 207)
	EMPA 10 mg (n = 217)
	EMPA 25 mg (n = 213)
	Placebo 
(n = 207)
	EMPA 10 mg (n = 217)
	EMPA 25 mg (n = 213)

	HbA1c at study end, %
	7.77 ± 0.05
	7.20 ± 0.05
	7.13 ± 0.05
	7.89 ± 0.05
	7.28 ± 0.05
	7.16 ± 0.05

	Change from baseline
	−0.13 ± 0.05
	−0.70 ± 0.05
	−0.77 ± 0.05
	−0.01 ± 0.05
	−0.62 ± 0.05
	−0.74 ± 0.05

	Difference vs placebo 
(95% CI)
	
	−0.57 ± 0.07
(−0.70, -0.43)
	−0.64 ± 0.07
(−0.77, -0.50)
	
	−0.61 ± 0.07
(−0.75, −0.46)
	−0.73 ± 0.07
(−0.88, −0.58)

	P value
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001

	Body weight at study end, kg
	80.74 ± 0.17
	79.11 ± 0.17
	78.73 ± 0.17
	80.73 ± 0.22
	78.80 ± 0.21
	78.54 ± 0.21

	Change from baseline
	−0.45 ± 0.17
	−2.08 ± 0.17
	−2.46 ± 0.17
	-0.46 ± 0.22
	−2.39 ± 0.21
	−2.65 ± 0.21

	Difference vs placebo 
(95% CI)
	
	−1.63 ± 0.24
(-2.11, -1.15)
	−2.01 ± 0.24
(−2.49, -1.53)
	
	−1.93 ± 0.30
(-2.52, -1.34)
	−2.19 ± 0.30
(−2.79, -1.60)

	P value
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001

	SBP at study end, mmHg
	129.0 ± 0.7
	124.9 ± 0.7
	124.2 ± 0.7
	128.6 ± 0.8
	124.1 ± 0.8
	124.8 ± 0.8

	Change from baseline
	−0.4 ± 0.7
	−4.5 ± 0.7
	−5.2 ± 0.7
	−0.8 ± 0.8
	−5.2 ± 0.8
	−4.5 ± 0.8

	Difference vs placebo 
(95% CI)
	
	−4.1 ± 1.0
(−6.2, -2.1)
	−4.8 ± 1.0
(−6.9, -2.7)
	
	−4.4 ± 1.1
(−6.6, -2.3)
	−3.7 ± 1.1
(−5.9, -1.5)

	P value
	
	<0.0001
	<0.0001
	
	<0.0001
	0.0008

	Hypoglycaemia
	

	Confirmed hypoglycaemic AEs†
	1 (0.5)
	4 (1.8)
	3 (1.4)
	7 (3.4)
	9 (4.1)
	9 (4.2)

	Severe hypoglycaemic AEs‡
	0
	0
	0
	0
	1 (0.5)
	0


Data are n (%) or adjusted mean ± SE.
[bookmark: _Hlk42594258]†Plasma glucose ≤3.9 mmol/L and/or requiring assistance. ‡requiring assistance.
An ANCOVA model was used to analyse the change from baseline to weeks 24 and 76 in HbA1c, body weight, and SBP by treatment groups (further details in Section 2.3 Statistical analysis).
Abbreviations: ANCOVA, analysis of covariance; AE, adverse event; BMI, body mass index; CI, confidence interval; EMPA, empagliflozin; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward; SBP, systolic blood pressure; SE, standard error.  



TABLE S5 Summary of patients with adverse events by subgroups of baseline HbA1c up to Week 24† and Week 76†
	Variables
	<8.5%
	≥8.5%

	
	Placebo 
(n = 156)
	EMPA 10 mg (n = 160)
	EMPA 25 mg (n = 166)
	Placebo 
(n = 50)
	EMPA 10 mg (n = 57)
	EMPA 25 mg (n = 48)

	Week 24

	One or more AE
	91 (58.3)
	89 (55.6)
	84 (50.6)
	30 (60.0)
	35 (61.4)
	22 (45.8)

	One or more drug-related‡ AEs
	17 (10.9)
	24 (15.0)
	25 (15.1)
	8 (16.0)
	11 (19.3)
	2 (4.2)

	AEs leading to discontinuation
	6 (3.8)
	2 (1.3)
	4 (2.4)
	1 (2.0)
	0
	1 (2.1)

	One or more severe AEs
	6 (3.8)
	3 (1.9)
	6 (3.6)
	1 (2.0)
	2 (3.5)
	0

	One or more serious AEs
	7 (4.5)
	6 (3.8)
	5 (3.0)
	0
	1 (1.8)
	0

	Special interest categories
	

	UTIs (BIcMQ)
	9 (5.8)
	8 (5.0)
	11 (6.6)
	1 (2.0)
	3 (5.3)
	1 (2.1)

	Genital infections (BIcMQ)
	0
	6 (3.8)
	7 (4.2)
	0
	2 (3.5)
	3 (6.3)

	Week 76

	One or more AE
	121 (77.6)
	128 (80.0)
	118 (71.1)
	39 (78.0)
	46 (80.7)
	36 (75.0)

	One or more drug-related‡ AEs
	33 (21.2)
	46 (28.8)
	35 (21.1)
	13 (26.0)
	20 (35.1)
	8 (16.7)

	AEs leading to discontinuation
	8 (5.1)
	7 (4.4)
	8 (4.8)
	2 (4.0)
	0
	4 (8.3)

	One or more severe AEs
	13 (8.3)
	10 (6.3)
	14 (8.4)
	4 (8.0)
	5 (8.8)
	3 (6.3)

	One or more serious AEs
	19 (12.2)
	14 (8.8)
	14 (8.4)
	5 (10.0)
	5 (8.8)
	3 (6.3)

	Special interest categories
	
	
	
	
	
	

	UTIs (BIcMQ)
	22 (14.1)
	27 (16.9)
	18 (10.8)
	6 (12.0)
	4 (7.0)
	4 (8.3)

	Genital infections (BIcMQ)
	1 (0.6)
	15 (9.4)
	15 (9.0)
	0
	3 (5.3)
	5 (10.4)


Data are n (%). MedDRA version used for reporting: 14.1.
†From first to last intake of any study drug + 7 days.
‡As assessed by the investigator.
Abbreviations: AE, adverse event; BIcMQ, Boehringer Ingelheim customised MedDRA query; EMPA, empagliflozin; HbA1c, glycated haemoglobin; 
MedDRA, Medical Dictionary for Regulatory Activities; UTI, urinary tract infection.



TABLE S6 Summary of patients with adverse events by subgroups of baseline body weight up to Week 24† and Week 76†
	Variables
	<80 kg
	80–90 kg
	>90 kg

	
	Placebo 
(n = 114)
	EMPA 10 mg (n = 116)
	EMPA 25 mg (n = 102)
	Placebo 
(n = 40)
	EMPA 10 mg (n = 34)
	EMPA 25 mg (n = 48)
	Placebo 
(n = 52)
	EMPA 10 mg (n = 67)
	EMPA 25 mg (n = 64)

	Week 24

	One or more AE
	66 (57.9)
	66 (56.9)
	49 (48.0)
	25 (62.5)
	22 (64.7)
	21 (43.8)
	30 (57.7)
	36 (53.7)
	36 (56.3)

	One or more drug-related‡ AEs
	13 (11.4)
	17 (14.7)
	14 (13.7)
	6 (15.0)
	9 (26.5)
	6 (12.5)
	6 (11.5)
	9 (13.4)
	7 (10.9)

	AEs leading to discontinuation
	4 (3.5)
	2 (1.7)
	4 (3.9)
	3 (7.5)
	0
	1 (2.1)
	0
	0
	0

	One or more severe AEs
	3 (2.6)
	4 (3.4)
	2 (2.0)
	2 (5.0)
	0
	0
	2 (3.8)
	1 (1.5)
	4 (6.3)

	One or more serious AEs
	4 (3.5)
	5 (4.3)
	2 (2.0)
	2 (5.0)
	1 (2.9)
	0
	1 (1.9)
	1 (1.5)
	3 (4.7)

	Special interest categories
	

	UTIs (BIcMQ)
	5 (4.4)
	2 (1.7)
	9 (8.8)
	3 (7.5)
	3 (8.8)
	1 (2.1)
	2 (3.8)
	6 (9.0)
	2 (3.1)

	Genital infections (BIcMQ)
	0
	3 (2.6)
	6 (5.9)
	0
	2 (5.9)
	2 (4.2)
	0
	3 (4.5)
	2 (3.1)

	Week 76

	One or more AE
	86 (75.4)
	87 (75.0)
	70 (68.6)
	31 (77.5)
	33 (97.1)
	34 (70.8)
	43 (82.7)
	54 (80.6)
	50 (78.1)

	One or more drug-related‡ AEs
	27 (23.7)
	37 (31.9)
	24 (23.5)
	8 (20.0)
	16 (47.1)
	10 (20.8)
	11 (21.2)
	13 (19.4)
	9 (14.1)

	AEs leading to discontinuation
	5 (4.4)
	5 (4.3)
	6 (5.9)
	3 (7.5)
	1 (2.9)
	2 (4.2)
	2 (3.8)
	1 (1.5)
	4 (6.3)

	One or more severe AEs
	7 (6.1)
	7 (6.0)
	6 (5.9)
	2 (5.0)
	4 (11.8)
	1 (2.1)
	8 (15.4)
	4 (6.0)
	10 (15.6)

	One or more serious AEs
	10 (8.8)
	10 (8.6)
	7 (6.9)
	3 (7.5)
	4 (11.8)
	2 (4.2)
	11 (21.2)
	5 (7.5)
	8 (12.5)

	Special interest categories
	

	UTIs (BIcMQ)
	17 (14.9)
	14 (12.1)
	13 (12.7)
	5 (12.5)
	5 (14.7)
	4 (8.3)
	6 (11.5)
	12 (17.9)
	5 (7.8)

	Genital infections (BIcMQ)
	0
	7 (6.0)
	7 (6.9)
	0
	5 (14.7)
	7 (14.6)
	1 (1.9)
	6 (9.0)
	6 (9.4)


Data are n (%). MedDRA version used for reporting: 14.1.
†From first to last intake of any study drug +7 days.
‡As assessed by the investigator.
Abbreviations: AE, adverse event; BIcMQ, Boehringer Ingelheim customised MedDRA query; EMPA, empagliflozin; MedDRA, Medical Dictionary for Regulatory Activities; 
UTI, urinary tract infection.



TABLE S7 Summary of patients with adverse events by subgroups of baseline SBP up to Week 24 and Week 76†
	Variables
	 <130 mmHg
	130–140 mmHg
	>140 mmHg

	
	Placebo 
(n = 110)
	EMPA 10 mg (n = 119)
	EMPA 25 mg (n = 109)
	Placebo 
(n = 58)
	EMPA 10 mg (n = 55)
	EMPA 25 mg (n = 62)
	Placebo 
(n = 38)
	EMPA 10 mg (n = 43)
	EMPA 25 mg (n = 43)

	Week 24

	One or more AE
	72 (65.5)
	70 (58.8)
	58 (53.2)
	28 (48.3)
	32 (58.2)
	29 (46.8)
	21 (55.3)
	22 (51.2)
	19 (44.2)

	One or more drug-related‡ AEs
	14 (12.7)
	20 (16.8)
	17 (15.6)
	7 (12.1)
	7 (12.7)
	6 (9.7)
	4 (10.5)
	8 (18.6)
	4 (9.3)

	AEs leading to discontinuation
	3 (2.7)
	2 (1.7)
	4 (3.7)
	3 (5.2)
	0
	0
	1 (2.6)
	0
	1 (2.3)

	One or more severe AEs
	4 (3.6)
	4 (3.4)
	3 (2.8)
	2 (3.4)
	0
	1 (1.6)
	1 (2.6)
	1 (2.3)
	2 (4.7)

	One or more serious AEs
	2 (1.8)
	4 (3.4)
	3 (2.8)
	4 (6.9)
	1 (1.8)
	1 (1.6)
	1 (2.6)
	2 (4.7)
	1 (2.3)

	Special interest categories
	

	UTIs (BIcMQ)
	4 (3.6)
	6 (5.0)
	7 (6.4)
	3 (5.2)
	4 (7.3)
	3 (4.8)
	3 (7.9)
	1 (2.3)
	2 (4.7)

	Genital infections (BIcMQ)
	0
	5 (4.2)
	4 (3.7)
	0
	1 (1.8)
	5 (8.1)
	0
	2 (4.7)
	1 (2.3)

	Week 76
	
	
	
	
	
	
	
	
	

	One or more AE
	86 (78.2)
	94 (79.0)
	79 (72.5)
	44 (75.9)
	43 (78.2)
	44 (71.0)
	30 (78.9)
	37 (86.0)
	31 (72.1)

	One or more drug-related‡ AEs
	25 (22.7)
	37 (31.1)
	24 (22.0)
	14 (24.1)
	15 (27.3)
	12 (19.4)
	7 (18.4)
	14 (32.6)
	7 (16.3)

	AEs leading to discontinuation
	4 (3.6)
	2 (1.7)
	6 (5.5)
	4 (6.9)
	2 (3.6)
	1 (1.6)
	2 (5.3)
	3 (7.0)
	5 (11.6)

	One or more severe AEs
	7 (6.4)
	9 (7.6)
	10 (9.2)
	5 (8.6)
	4 (7.3)
	4 (6.5)
	5 (13.2)
	2 (4.7)
	3 (7.0)

	One or more serious AEs
	6 (5.5)
	10 (8.4)
	9 (8.3)
	9 (15.5)
	5 (9.1)
	7 (11.3)
	9 (23.7)
	4 (9.3)
	1 (2.3)

	Special interest categories
	

	UTIs (BIcMQ)
	13 (11.8)
	12 (10.1)
	10 (9.2)
	9 (15.5)
	13 (23.6)
	6 (9.7)
	6 (15.8)
	6 (14.0)
	6 (14.0)

	Genital infections (BIcMQ)
	1 (0.9)
	8 (6.7)
	10 (9.2)
	0
	5 (9.1)
	6 (9.7)
	0
	5 (11.6)
	4 (9.3)


Data are n (%). MedDRA version used for reporting: 14.1.
†From first to last intake of any study drug + 7 days.
‡As assessed by the investigator.
Abbreviations: AE, adverse event; BIcMQ, Boehringer Ingelheim customised MedDRA query; EMPA, empagliflozin; MedDRA, Medical Dictionary for Regulatory Activities; SBP, systolic blood pressure; UTI, urinary tract infection.


FIGURE S1 ANCOVA regression lines for the change from baseline to Week 24 by baseline values of A) HbA1c and B) body weight (FAS [LOCF])
[image: ]
[image: ]
The ANCOVA model included HbA1c at baseline (for B this also included the addition to the efficacy variable parameter weight at baseline) as linear covariate(s), and fixed effects for eGFR, region, treatment, and treatment by the baseline efficacy parameter interaction.
Abbreviations: ANCOVA, analysis of covariance; eGFR, estimated glomerular filtration rate; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward.
FIGURE S2 ANCOVA regression lines for the change from baseline to Week 76 by baseline values of A) HbA1c and B) body weight (FAS [LOCF])
[image: ]
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The ANCOVA model included HbA1c at baseline (for B this also included the addition to the efficacy variable parameter weight at baseline) as linear covariate(s), and fixed effects for eGFR, region, treatment, and treatment by the baseline efficacy parameter interaction.
Abbreviations: ANCOVA, analysis of covariance; eGFR, estimated glomerular filtration rate; FAS, full analysis set; HbA1c, glycated haemoglobin; LOCF, last observation carried forward.


FIGURE S3 The change from baseline to A) Week 24 and B) Week 76 in body weight by BMI at baseline (FAS [LOCF]) from ANCOVA
[image: ]
Treatment by baseline BMI (categorical) interaction: P = 0.3099.

[image: ]
Treatment by baseline BMI (categorical) interaction: P = 0.0031.
Abbreviations: BMI, body mass index; Diff., difference; FAS, full analysis set; LOCF, last observation carried forward; SE, standard error.
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