SUPPLEMENTARY DATA
Supplementary Table 1. Baseline characteristics of patients in placebo-controlled trials

Parameter Empagliflozin Empagliflozin Placebo
10 mg 25 mg (n=4203)
(n=4221) (n=4196)
Male 2731 (64.7) 2745 (65.4) 2700 (64.2)
Age, years 60.7 (9.5) 60.6 (9.7) 60.6 (9.7)
Race
White 2811 (66.6) 2787 (66.4) 2765 (65.8)
Asian 1209 (28.6) 1198 (28.6) 1219 (29.0)
Black/African-American 171 (4.1) 174 (4.1) 183 (4.4)
Other/Missing 30 (0.7) 37(0.9) 36 (0.9)
Region
Europe 1662 (39.4) 1652 (39.4) 1656 (39.4)
Asia 1122 (26.6) 1111 (26.5) 1124 (26.7)
North America 868 (20.6) 859 (20.5) 857 (20.4)
Latin America 452 (10.7) 456 (10.9) 450 (10.7)
Africa/Middle East 117 (2.8) 118 (2.8) 116 (2.8)
Time since diagnosis of type
2 diabetes, years
<1 252 (6.0) 256 (6.1) 227 (5.4)
>1t05 858 (20.3) 860 (20.5) 922 (21.9)
>5 3096 (73.3) 3064 (73.0) 3039 (72.3)
Missing 15 (0.4) 16 (0.4) 15 (0.4)
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Glucose-lowering therapy

Monotherapy 1221 (28.9) 1175 (28.0) 1212 (28.8)
Metformin 638 (15.1) 602 (14.3) 596 (14.2)
Insulin 410 (9.7) 396 (9.4) 433 (10.3)
SU 113 (2.7) 118 (2.8) 121 (2.9)
Thiazolidinedione 44 (1.0) 42 (1.0) 44 (1.0)
DPP-4 inhibitor 8(0.2) 5(0.1) 10 (0.2)
Other 8(0.2) 12 (0.3) 8(0.2)

Dual therapy 1862 (44.1) 1900 (45.3) 1880 (44.7)
Metformin plus SU 739 (17.5) 764 (18.2) 750 (17.8)
Metformin plus insulin 716 (17.0) 736 (17.5) 750 (17.8)
Metformin plus 140 (3.3) 139 (3.3) 143 (3.4)
thiazolidinedione
Metformin plus DPP-4 99 (2.3) 76 (1.8) 89 (2.1)
inhibitor
SU plus insulin 53 (1.3) 56 (1.3) 48 (1.1)
Metformin plus GLP-1 13 (0.3) 15 (0.4) 17 (0.4)
agonist
Metformin plus glinide 13 (0.3) 19 (0.5) 8(0.2)
SU plus DPP-4 15 (0.4) 12 (0.3) 9(0.2)
inhibitor
SU plus alpha- 10 (0.2) 14 (0.3) 10 (0.2)
glucosidase inhibitor
DPP-4 inhibitor plus 11 (0.3) 10 (0.2) 10 (0.2)
insulin
Insulin plus GLP-1 10 (0.2) 7(0.2) 10 (0.2)

agonist
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Insulin plus glinide 9(0.2) 11 (0.3) 3(0.1)
Metformin plus other 5(0.1) 9(0.2) 6 (0.1)
agents
Other 29 (0.7) 32(0.8) 27 (0.6)
Others 703 (16.7) 703 (16.8) 665 (15.8)
None 523 (12.4) 524 (12.5) 525 (12.5)
Anti-hypertensive therapy 3442 (81.5) 3387 (80.7) 3407 (81.1)
Beta-blocker 1871 (44.3) 1874 (44.7) 1830 (43.6)
Diuretic 1452 (34.4) 1428 (34.0) 1419 (33.8)
ACE inhibitors/ARB 2906 (68.8) 2858 (68.1) 2862 (68.1)
Calcium channel blockers 1153 (27.3) 1084 (25.8) 1120 (26.7)
Vitamin or mineral
supplements
Vitamin D 158 (3.7) 192 (4.6) 186 (4.4)
Calcium 154 (3.6) 131 (3.1) 134 (3.2)
Therapy for
treatment/prevention of bone
diseases
Alendronate sodium 14 (0.3) 13 (0.3) 11 (0.3)
Risedronate sodium 13 (0.3) 9(0.2) 8(0.2)
Ibandronate sodium 0 2 (<0.1) 4(0.1)
Raloxifene hydrochloride 1(<0.1) 2 (<0.1) 2 (<0.1)
Alendronic acid 2 (<0.1) 2 (<0.1) 0
Zolendronic acid 2 (<0.1) 2 (<0.1) 0

©2018 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc17-1525/-/DC1




SUPPLEMENTARY DATA

Raloxifene 0 1(<0.1) 1(<0.1)
Denosumab 0 1(<0.1) 0
Ibandronic acid 0 0 1(<0.2)
Body mass index, kg/m* 30.4 (5.5) 30.5 (5.5) 30.4 (5.4)
HbAlc, % 8.05 (0.84) 8.04 (0.83) 8.06 (0.83)
HbAlc, mmol/mol 64 (9.2) 64 (9.1) 65 (9.1)
eGFR (MDRD), 79.3 (21.5) 79.2 (21.6) 79.1 (21.0)
mL/min/1.73m*
>90 1204 (28.5) 1233 (29.4) 1172 (27.9)
60 to <90 2285 (54.1) 2216 (52.8) 2298 (54.7)
45 to <60 530 (12.6) 531 (12.7) 529 (12.6)
30 to <45 192 (4.5) 197 (4.7) 197 (4.7)
<30 9(0.2) 16 (0.4) 7(0.2)
Smoking status
Never smoked 2082 (49.3) 2046 (48.8) 2092 (49.8)
Ex-smoker 1545 (36.6) 1576 (37.6) 1526 (36.3)
Current smoker 594 (14.1) 574 (13.7) 585 (13.9)
Alcohol status
Does not drink alcohol 2486 (58.9) 2505 (59.7) 2510 (59.7)
Drinks alcohol 1735 (41.1) 1691 (40.3) 1693 (40.3)
Diabetic retinopathy 715 (16.9) 696 (16.6) 691 (16.4)
Diabetic neuropathy 1079 (25.6) 1059 (25.2) 1033 (24.6)
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Diabetic nephropathy 617 (14.6) 614 (14.6) 636 (15.1)

Data are n (%) or mean (SD) in patients treated with >1 dose of study drug.

#n=4201 for empagliflozin 10 mg, n=4177 for empagliflozin 25 mg, n=4182 for placebo.

®h=4220 for empagliflozin 10 mg, n= 4193 for empagliflozin 25 mg, n=4203 for placebo.

eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in Renal Disease formula.
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Supplementary Table 2. Baseline characteristics of patients in EMPA-REG HSH-SU®

Parameter Empagliflozin Glimepiride 1-4
(n=765) mg (n=780)
Male 432 (56.5) 421 (54.0)
Age, years 56.2 (10.3) 55.7 (10.4)
Race
White 498 (65.1) 519 (66.5)
Asian 254 (33.2) 253 (32.4)
Black/African-American 12 (1.6) 8 (1.0%)
Other/Missing 1(0.1) 0
Region
Europe/South Africa 317 (41.4) 322 (41.3)
Asia 215 (28.1) 219 (28.1)
Latin America 136 (17.8) 140 (17.9)
North America 97 (12.7) 99 (12.7)
Time since diagnosis of type 2 diabetes, years
<1 year 79 (10.3) 93 (11.9)
>1to 5 years 341 (44.6) 336 (43.1)
>5 to 10 years 214 (28.0) 211 (27.1)
>10 years 131 (17.1) 140 (17.9)
Anti-hypertensive therapy 470 (61.4) 472 (60.5)
Beta-blocker 144 (18.8) 137 (17.6)
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Diuretic 107 (14.0) 94 (12.1)
ACE inhibitors/ARB 385 (50.3) 388 (49.7)
Calcium channel blockers 134 (17.5) 116 (14.9)
Vitamin or mineral supplements
Vitamin D 18 (2.4) 18 (2.3)
Calcium 33(4.3) 30 (3.8)
Therapy for treatment/prevention of bone diseases
Alendronate sodium 0 3(0.4)
Risedronate sodium 2(0.3) 1(0.1)
Raloxifene hydrochloride 1(0.1) 0
Alendronic acid 1(0.1) 0
Risendronic acid 1(0.1) 0
Teriparatide 1(0.1) 0
Body mass index, kg/m”™ 30.0(5.3) 30.3(5.3)
HbAlc, % 7.92 (0.81) 7.92 (0.86)
HbAlc, mmol/mol 63.04 (8.89) 63.03 (9.41)
eGFR (MDRD), mL/min/1.73m? 88.22 (18.9) 88.2 (17.8)
>90 313 (40.9) 322 (41.3)
60 to <90 440 (57.5) 437 (56.0)
30 to <60 12 (1.6) 21 (2.7)

Smoking status
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Never smoked 453 (59.2) 482 (61.8)
Ex-smoker 196 (25.6) 187 (24.0)
Current smoker 116 (15.2) 111 (14.2)

Alcohol status

Does not drink alcohol 458 (59.9) 450 (57.7)

Drinks alcohol 307 (40.1) 330 (42.3)
Diabetic retinopathy 39 (5.1) 34 (4.4)
Diabetic neuropathy 71 (9.3) 55 (7.1)
Diabetic nephropathy 29 (3.8) 22 (2.8)

Data are n (%) or mean (SD) in patients treated with >1 dose of study drug. eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease formula. Some of these data have been published (Ridderstrale M, Andersen KR, Zeller C, et al. Comparison of empagliflozin and
glimepiride as add-on to metformin in patients with type 2 diabetes: a 104-week randomised, active-controlled, double-blind, phase 3 trial. Lancet
Diabetes Endocrinol. 2014;2:691-700).
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Supplementary Table 3. Baseline characteristics of patients in the EMPA-REG H2H-SU® body composition sub-study analysed at week 208

Parameter Empagliflozin 25 mg (n=51) Glimepiride 1-4 mg
(n=40)
Male 24 (47.1) 16 (40.0)
Age, years 57.6 (8.6) 53.2 (12.0)
Race
White 43 (84.3) 31 (77.5)
Asian 8 (15.7) 7 (17.5)
Black/African-American 0 2(5.0)
Region
Latin America 20 (39.2) 16 (40.0)
North America 9 (17.6) 11 (27.5)
Europe/South Africa 14 (27.5) 6 (15.0)
Asia 8 (15.7) 7 (17.5)
Time since diagnosis of type 2 diabetes,
years
<1 5(9.8) 5(12.5)
>1t05 15 (29.4) 20 (50.0)
>510 10 17 (33.3) 9 (22.5)
>10 14 (27.5) 6 (15.0)
Body mass index, kg/m® 31.5 (4.6) 32.3(5.3)
HbAlc, % 8.12 (1.02) 8.07 (0.92)
HbA1c, mmol/mol 65 (11.1) 65 (10.1)
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eGFR (MDRD), mL/min/1.73m’ 88.1 (16.0) 88.0 (19.4)
>90 22 (43.1) 16 (40.0)
60 to <90 28 (54.9) 22 (55.0)
30 to <60 1(2.0) 2 (5.0)

Smoking status

Never smoked 30 (58.8) 31(77.5)
Ex-smoker 15 (29.4) 5(12.5)
Current smoker 6 (11.8) 4 (10.0)

Alcohol status

Does not drink alcohol 32 (62.7) 27 (67.5)

Drinks alcohol 19 (37.3) 13 (32.5)

Data are n (%) or mean (SD) in in patients treated with >1 dose of study drug. eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease formula
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Supplementary Table 4. Changes in bone markers in placebo-controlled trials

Empagliflozin 10 mg Empagliflozin 25 mg Placebo
n Baseline |Change from n Baseline | Change from n Baseline |Change from
baseline® baseline® baseline®
Urine N-telopeptide/ creatinine 295 37 3 290 37 6 280 37 -2
ratio (hM/mM Cre) " (26, 49) (-6, 12) (25, 51) (-6, 16) (25, 51) (-10, 5)
/Alkaline phosphatase (U/L) 4136 60 0 4099 60 0 4104 60 1
(45, 80) (-7, 8) (45, 80) (-8,9) (45, 80) (-6,9)
Total protein (plasma) (g/L) 4095 66.5 0.0 4042 66.5 0.0 4047 67.0 0.0
(63.7,70.2) | (-2.2,3.1) (63.7,70.2) | (-2.2,3.1) (63.7,70.2) | (-3.1,2.2)
Albumin (plasma) (g/L) 4079 47.2 0.0 4026 47.2 0.0 4032 47.2 0.0
(45.0,50.6) | (-1.4,2.5) (45.0,50.6) | (-1.4,2.9) (45.0,50.6) | (-2.2,2.0)
Intact parathyroid hormone 308 3.9 0.1 307 3.9 0.0 285 3.9 -0.1
(pmol/L)" (3.0,5.0) | (-0.8,0.7) (3.1,5.0) | (-0.9,0.8) (3.0,5.1) | (-1.0,0.5)
25-OH Vitamin D (nmol/L)" 307 74.7 4.3 307 74.7 5.0 291 71.7 0.0
(54.7,99.7) | (-15.0, 25.5) (54.7,99.7) | (-15.0, 29.8) (50.4,94.7) | (-20, 25)
Electrolytes
Calcium (mmol/L) 4095 2.4 0.0 4042 2.4 0.0 4047 2.4 0.0
(2.4,25) | (-0.1,0.1) (24,25) | (-0.1,0.1) (24,25) | (-0.1,0.1)
Phosphate (mmol/L) 4079 1.2 0.0 4026 1.2 0.0 4030 1.2 0.0
(1.1,1.2) | (-0.0,0.1) (1.1,1.2) | (-0.0,0.1) (1.1,1.2) | (-0.0,0.1)

Baseline and change from baseline data are median (Q1, Q3) in patients treated with >1 dose of study drug with a baseline and on-treatment measurement.
Data are normalised to a standard reference range.
%Change from baseline to last value on treatment.

°N-telopeptide/creatinine ratio, 25-OH Vitamin D and parathyroid hormone levels were only recorded in two monotherapy trials
numbers are comparatively low

©2018 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc17-1525/-/DC1

10, 20

, SO the patient




SUPPLEMENTARY DATA

Supplementary Table 5. Changes in bone markers in EMPA-REG H2H-SU®

Empagliflozin 25 mg

Glimepiride 1-4 mg

n Baseline Change from n Baseline Change from
baseline® baseline *
Urine N-telopeptide/ creatinine ratio 661 26 (18, 38) 2(-8,12) 672 26 (19, 38) -3(-12,7)
(nM/mM Cre)
Alkaline phosphatase (U/L) 741 62 (46, 83) 1(-8, 10) 758 62 (45, 86) 0(-9,9
Total protein (g/L) 741 67.5 0.0(-2.2,3.1) 758 67.5 0.0(-3.1,2.1)
(64.4, 70.6) (64.4, 70.6)
Albumin (g/L) 741 47.2 0.0(-1.4,2.2) 758 47.2 0.0(-2.2,1.4)
(45.0,49.4) (45.0,49.4)
Intact parathyroid hormone (pmol/L) 690 3.0(2.2,4.2) -0.1 (-0.9, 0.6) 701 29(2.1,4.2) -0.2 (-1.0, 0.6)
25-OH Vitamin D (nmol/L) 698 84.7 0.0 (-15.0, 24.8) 703 84.7 0.0 (-20.0, 20.0)
(59.7, 114.7) (59.7, 114.7)
Electrolytes
Calcium (mmol/L) 741 2.4 (2.4,2.5) 0.0(-0.1,0.1) 758 2.5(2.4,2.5) 0.0 (-0.1, 0.0)
Phosphate (mmol/L) 741 1.2(1.1,1.2) 0.0 (-0.0,0.1) 758 1.2(1.1,1.2) 0.0 (-0.0,0.1)

Baseline and change from baseline data are median (Q1, Q3) in patients treated with >1 dose of study drug with a baseline and on-treatment measurement.
Data are normalised to a standard reference range.

%Change from baseline to last value on treatment
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Supplementary Figure 1. Kaplan-Meier estimate of time to first bone fracture adverse event in all patients from placebo-controlled trials.
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Supplementary Figure 2. Kaplan-Meier estimate of time to first bone fracture adverse event in EMPA-REG H2H-SU®.
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Supplementary Figure 3. Bone mineral density (T-score) in EMPA-REG H2H-SU®. Femoral neck bone mineral density (T-score) (a) and lumbar spine
bone mineral density (T-score) (b) over 208 weeks. Data are adjusted mean (SE) from mixed model repeated measures (MMRM) analyses using observed
cases including values after initiation of rescue medication, except for baseline data which are descriptive mean (SE) for each treatment group. Data from
patients treated with >1 dose of study drug
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Supplementary Figure 4. Total bone mineral content in EMPA-REG H2H-SU®. Data are adjusted mean (SE) from mixed model repeated measures

(MMRM) analyses using observed cases including values after initiation of rescue medication, except for baseline data which are descriptive mean (SE) in
each treatment group. Data from patients treated with >1 dose of study drug
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