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AE adverse event
ALT alanine aminotransferase
ANCOVA analysis of covariance
AST aspartate aminotransferase

AUC area under the curve
BI Boehringer Ingelheim
BIcMQ BI-customised MedDRA query BI

MedDRA
BMI body mass index
CCDS Company Core Data Sheet
CI confidence interval
CKD Chronic kidney disease
DPP-4 dipeptidyl-peptidase 4 4
eGFR estimated glomerular filtration rate
EMA European Medicines Agency
Empa empagliflozin
FAS full analysis set
FDA Food and Drug Administration
FPG fasting plasma glucose
GCP Good Clinical Practice
HbA1c glycosylated haemoglobin
HDL high-density lipoprotein
HOMA-IR Homeostasis model assessment index to assess 

insulin resistance
HOMA-IS Homeostasis model assessment index to assess 

insulin secretion
ICH International Conference on Harmonisation of 

Technical Requirements for Registration of 
Pharmaceuticals for Human Use

EU

iPTH Intact parathyroid hormone
LDL low-density lipoprotein
LOCF last observation carried forward
MACE major adverse cardiovascular events
MedDRA Medical dictionary for drug regulatory 

activities
ICH

Met metformin
MMRM mixed model repeated measures
NGSP National Glycohemoglobin Standardization 

Program
NTx crosslinked N-telopeptide of typeIcollagen I N-
OC observed cases
OLS Open-label Set
Pio pioglitazone
SAF safety trial pooling
SD standard deviation
SE standard error
SGLT sodium-dependent glucose co-transporter -
SMQ standardised MedDRA query MedDRA
SU sulphonylurea
TF trial formulation
TS Treated Set
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1.
1.1
1.1.1

BI 10773 BI

- -2 SGLT2

SGLT2

1.1.2 2
2

1

1.1.3 2

HbA1c

126 mg/dL

75 g OGTT 2 200 mg/dL

200 mg/dL

HbA1c National Glycohemoglobin Standardization Program NGSP 6.5%

HbA1c
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2 2

HbA1c

2 3

CTD 5.4-46_R13-3739

DPP-4 -

2

DPP-4

-

2 Research Group of Diabetic Nephropathy

2 4328 25%

22% CTD 5.4-59_R13-5102

2
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2

1.1.6 SGLT2
SGLT2

90% CTD 5.4-42_R05-0938 CTD 

5.4-43_R05-0939 SGLT2

SGLT2

CTD 5.4-50_P09-04075 CTD 5.4-51_P12-00692 CTD 5.4-52_R12-3769

1.1.7
CTD 5.4-46_R13-3739

GLP-1

1

2

1 2

PK PD 4.5

2

2
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CTD 5.4-46_R13-3739 2

1

1 1

14500

2 2
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2 III 24 1245.20 20

20 1245.20

2

III 1245.19 1245.23 1245.19

1245.20 1245.23 III 1245.31

1245.28 2 III

1245.36 2 III 1245.48

2 1245.25

3 1245.5 1245.15 1245.38

2013 3 5 EU

1.2.2
I 1245.5

1 100 mg Cmax

AUC 1245.1

2 1245.2

1245.1

2 8 1245.2

2

20 20

1.2.2: 1
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1.2.2: 1

No
1

2

3

4
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1.2.2: 1

No
5

6

7

CTD 1.13.2-1 CTD 1.13.2-2

1245.5 II

2 4 1245.15 1245.15

2 4 1245.4 1245.15

PK PD

II 1245.38 2

III 24 1245.20 III

1245.31

20 2 1245.15

1245.4 24
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1245.15 10 mg

25 mg FPG 1245.4

II 1245.9 1245.10 10 mg 25 mg

4

2 2

20 20

1.2.2: 2

1.2.2: 2

No
1

2

3
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1.2.2: 2

No
4

5

6

7

8
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1.2.2: 2

No
9

10

11

12

13

14



Nippon Boehringer Ingelheim Co., Ltd. Page 22
2.5 

Proprietary confidential information © 2014 Boehringer Ingelheim International GmbH or one or more of its affiliated companies

1.2.2: 2

No
15

16

17

18

19

CTD 1.13.2-3 CTD 1.13.2-4

II 1245.38

20 20 2 III

24 1245.20 20 20 1245.20 24

52 III

1245.31 20 20 III

1245.52

20

1.2.2: 3
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1.2.2: 3

No
1

2

CTD 1.13.2-5

20 2 1245.53

20 CTD 1.13.2-6

1.2.2: 4

1.2.2: 4

No
1

20 III

1245.25 20

4
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1.3
2 1.3: 1

1.3: 2

EU ICH E1

7 5 24 592

22 7 9 0709 1

112 2 25 mg 1

1 1 52 6 24

2 296

25 mg 1 357

129 63

125 - 62 DPP-4 62 63
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1.3: 1
/

1245.51
CTD 5.3.1.2-1_1245 51

Trial formulation 2 TF2
20 -
20 / 25 mg

PK/PD
1245.1

CTD 5.3.3.1-1_1245 1
20
20

0.5 800 mg

1245.5
CTD 5.3.3.1-3_1245 5

20 -
20

1 100 mg

1245.8
CTD 5.3.3.1-2_1245.8 ADME 20 -

20
[14C] 

50 mg
1245.16

CTD 5.3.4.1-1_1245 16 QT/QTc 20 -
20 / 25 200 mg

Moxi 400 mg

1245.12
CTD 5.3.3.3-1_1245 12

20 -
20 / 50 mg

1245.13
CTD 5.3.3.3-2_1245 13

20 -
20 / 50 mg

1245.53
CTD 5.3.3.3-4_1245 53

2 20 -
20 / 25 mg

1245.79
CTD 5.3.1.1-2_1245.79

FF
20 -
20 / 10 mg 25 mg

1245.6
CTD 5.3.3.4-1_1245.6

20 -
20

50 mg Met:1000 mg 
bid

1245.7
CTD 5.3.3.4-2_1245.7

20 -
20

50 mg
Glim 1 mg

1245.17
CTD 5.3.3.4-3_1245 17

20 -
20

50 mg 
Pio 45 mg

1245.18
CTD 5.3.3.4-4_1245 18

20 -
20

25 mg
War 25 mg

1245.27
CTD 5.3.3.4-5_1245 27

20 -
20

50 mg
Sita 100 mg

1245.30
CTD 5.3.3.4-6_1245 30

20 -
20

50 mg
Lina 5 mg

1245.40
CTD 5.3.3.4-7_1245.40

20 -
20 / 25 mg

Dig 0.5 mg

1245.41
CTD 5.3.3.4-8_1245.41

20 -
20

25 mg
EE 30 g+Levo 150 g

1245.42
CTD 5.3.3.4-9_1245.42

20 -
20 2

25 mg 
HCT 25 mg
TOR 5 mg

1245.43
CTD 5.3.3.4-10_1245.43

20 -
20 /

25 mg 
120 mg

1245.45
CTD 5.3.3.4-11_1245.45

20 -
20 /

25 mg
5 mg

1245.50
CTD 5.3.3.4-12_1245.50

20 -
20

10 25 50 mg
Pio 45 mg
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1.3: 1
/

1245.58
CTD 5.3.3.4-13_1245.58

20 -
20 / 25 mg

Gemf 600 mg bid
1245.63

CTD 5.3.3.4-14_1245.63
20 -
20 /

25 mg
Simva 40 mg

1245.83
CTD 5.3.3.4-15_1245.83

20 -
20 /

10 mg
Rif 600 mg
Prob 500 mg bid

I II III

1245.4
CTD 5.3.4.2-1_1245.4

2
4 20 -

20 2 10 25 100 mg 
28

1245.15
CTD 5.3.4.2-2_1245 15

2
4 20 -

20 2 1 5 10 25 mg
28

1245.20
CTD 5.3.5.1-4_1245 20

2
III 24 20 -

20 2
10 25 mg
Sita 100 mg
24

(

)

1245.31
CTD 5.3.5.1-7_1245 31 III

20 -
20

2
10 25 mg
76

(

)

1245.36
CTD 5.3.5.1-9_1245 36

2

III

20 -
20 2 10 25 mg

52

1245.38
CTD 5.3.5.1-10_1245.38

II 20 -
20 2

5 10 25 50 mg
12 +40

1245.52
CTD 5.3.5.2-2_1245 52

III 20 -
20 2 10 25 mg 52

1.3: 2
/

I
1245.3

CTD 5.3.1.1-1_1245.3
Trial formulation 1 TF1 20 -

20 50 mg

1245.2
CTD 5.3.3.2-1_1245.2

2
8 20 -

20 2 2.5 100 mg 
8

1275.3
CTD 5.3.1.2-2_1275.3

20 -
20 /

25 mg/5 mg

1276.5
CTD 5.3.1.2-3_1276.5

20 -
20 /

12.5 mg/1000 mg

1276.9
CTD 5.3.1.2-4_1276.9

1
1 1 2 20 -

20 / 10 mg
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1.3: 2
/

1245.44
CTD 5.3.3.3-3_1245.44

2
7 20 -

20 2 10 mg 25 mg

II III
1245.9

CTD 5.3.5.1-1_1245.9 II 20 -
20 2 5 10 25 mg

12
1245.10

CTD 5.3.5.1-2_1245 10
II 20 -

20 2
1 5 10 25 50 mg 
12

1245.19
CTD 5.3.5.1-3_1245 19

± 20 -
20 2 10 25 mg

24

1245.23
CTD 5.3.5.1-5_1245 23

±
20 -
20 2

10 25 mg
24

1245.24
CTD 5.3.5.2-1_1245 24

1245.9 1245.10 20 -
20 2

10 25 mg

78

1245.25
CTD 5.3.5.1-6_1245 25

2 20 - 2 10 25 mg

1245.33
CTD 5.3.5.1-8_1245 33 2

II

20 -
20 2

10 25 mg
78

1245.48
CTD 5.3.5.1-11_1245.48

2

III

20 -
20 2

10 25 mg
12

1245.28
CTD 5.3.5.1-12_1245.28

20 -
20

( )
2

25 mg
104

SGLT2

2

1 1

1 10 mg

1 25 mg eGFR 45 mL/min/1.73 m2

85 85

1.4 GCP
ICH 

GCP
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2.

in vitro

Biopharmaceutics Classification System BCS CTD 5.4-54_R09-2921 3

TF 3

TF1 TF2 FF TF1 TF2 FF

3 TF1

TF2 I II FF I III

1245.33 CTD 

5.3.5.1-8_U -3817 TF2 in vitro TF2 FF

1245.51 CTD 5.3.1.2-1_U -1756 FF TF2

in vitro

2

TF1 1245.3 CTD 5.3.1.1-1_U -1977

2 1245.79

CTD 5.3.1.1-2_U -1744 FF

25 mg AUC 16%

Cmax 37% AUC0- 90% CI

80 125%

CTD 2.7.1
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3.

CTD 2.7.2

3.1
1 100 mg 1 25 mg 1 1

0.5 800 mg 2.5 100 mg 1 1

1.5

2 25 mg PK

76.5 L -

13.9 PK

11.0 L/h 5 22%

2

[14C]- 95%

41% 54%

10%

3 2-O- 3-O- 6-O-

3.1.1
2 1245.53 CTD 

5.3.3.3-4_U -1584 25 mg AUC

29% 44% 52% II III PK

CTD 5.3.3.5-5 1245.12 CTD 

5.3.3.3-1_U -2920 2

1245.1 CTD 5.3.3.1-1_U -1237 1245.2 CTD 5.3.3.2-1_U -1271

1245.4 CTD 5.3.4.2-1_U -1970 1245.5 CTD 5.3.3.1-3_U -3056 1245.16 CTD 

5.3.4.1-1_U -1908 1245.38 CTD 5.3.5.1-10_U -1523

25 mg
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Child-Pugh 1245.13

CTD 5.3.3.3-2_U -2121 50 mg AUC

23% 47% 75%

2

25 mg

PK CTD 5.3.3.5-5 BMI

BMI

AUC 7.15%

CTD 5.3.3.5-5

50 65 75

AUC 8.00% 12.5%

AUC

3.1.2
I

AUC 1.59 1245.58 CTD 5.3.3.4-13_U -2643

1.35 1245.83 CTD 5.3.3.4-15_U -2462

1.53 1245.83 CTD 5.3.3.4-15_U -2462
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3.2
2

1245.15 CTD 5.3.4.2-2_U -2326 2

1245.2 CTD 5.3.3.2-1_U -1271 1245.4 CTD 

5.3.4.2-1_U -1970

24 4 24

10 mg 25 mg 1 1 4

81 g/ 93 g/ Day 27 1245.15 CTD 

5.3.4.2-2_U -2326 1245.4 CTD 5.3.4.2-1_U -1970 1245.15

CTD 5.3.4.2-2_U -2326 1245.44 CTD 5.3.3.3-3_U -1836

10 mg

10 mg 2

FPG 1245.15 CTD 

5.3.4.2-2_U -2326 1245.15

CTD 5.3.4.2-2_U -2326

- FPG HbA1c 1245.2 1245.4 1245.9 1245.10

1245.15 1245.19 1245.20 1245.23 1245.33 1245.36 1245.38 1245.53

PK PD CTD 5.3.3.5-5

1 2 FPG 12

HbA1c CTD 2.7.2_1.4 FPG

HbA1c FPG HbA1c

FPG HbA1c eGFR HbA1c

8.0% HbA1c 25 mg

0.7% 24 FPG HbA1c

10 mg 80% 25 mg 90%

HbA1c 10 mg 1 1 25 mg

1 1 FPG HbA1c

HbA1c

3 -

CTD 2.7.2_2.30
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QT/QTc 25 mg

200 mg QT c

1245.16 CTD 5.3.4.1-1_U -1908
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4.
2 4: 1 6

II 1245.38

2 III 24 1245.20

III 1245.31 III 1245.52

2 III 1245.36

2

II 1245.33

4: 1

1 1 1
/

1245.38
CTD 5.3.5.1-10

II
5 10 25 50 mg

12 +
40

1245.20
CTD 5.3.5.1-4

2
III 24

10 25 mg 24

1245.31
CTD 5.3.5.1-7

III
1245.20 1245.19 1245.23 10 25 mg 52 1)

1245.52
CTD 5.3.5.2-2

III 10 25 mg 52

1245.36
CTD 5.3.5.1-9

2
III

10 25 mg 52

1245.33
CTD 5.3.5.1-8

2
II

10 25 mg 78

1) 24 52
+ 76

4.1
4.1.1
4.1.1.1 II 1245.38

2

5 mg 10 mg 25 mg 50 mg

1 1 12 1

10

1 10

6

HbA1c HbA1c 7% 10% NGSP

12 10 mg 25 mg
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52 5 mg 50 mg 

10 mg 25 mg 40 2

4.1.1.2 2 III 24 1245.20

2

HbA1c 7.0% 10% NGSP

2 10 mg

25 mg 1 1 24 HbA1c

10% 25 mg

100 mg 1 1

4.1.1.3 III 1245.31
2 III 24 1245.20

2

III 1245.19

2

III 1245.23

52

1245.31 1245.20

4.1.1.4 III 1245.52
-

DPP-4

2 HbA1c 7.0% 10% NGSP

2

10 mg 25 mg 1 1 52

eGFR 60 mL/min/1.73 m2
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4.1.1.5 2 III
1245.36

CKD 2013 CKD G2 CKD

G3a G3b CKD G4 2

HbA1c 7.0% 10% NGSP

10 mg 25 mg 1 1

52

10 mg PK PD CTD 

5.3.3.5-3_U -2525 A eGFR 45

<60 mL/min/1.73 m2 25 mg 10 mg HbA1c

1000 CTD 5.3.3.5-6

4.1.1.6 2 II
1245.33

2

10 mg 25 mg 1 1 18

II 18 60

78 18

4.1.2

HbA1c 8.5% 8.5% 1245.52 8.0%

8.0%

2 II 1245.33

intention-to-treat FAS

LOCF

LOCF

2 III 24 1245.20

LOCF

II 1245.38 12

HbA1c FAS LOCF eGFR

HbA1c ANCOVA

1245.20 24 HbA1c FAS LOCF
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eGFR HbA1c

ANCOVA III 1245.31 1245.20 1245.31

1245.20

III 1245.52 52 HbA1c

FAS LOCF eGFR HbA1c

ANCOVA 2

III 1245.36 24 HbA1c FAS LOCF

eGFR HbA1c

ANCOVA 2

II 1245.33 18 HbA1c FAS

LOCF-18 HbA1c ANCOVA

non-completers considered failure 

NCF

4.1.3
4.1.3.1 II 1245.38

5 mg 10 mg

25 mg 50 mg 547

75.0% 57.5 BMI 25.5 kg/m2 eGFR MDRD

33.6% 65.1%

1.3% 43.1%

5 48.6%

HbA1c

7.95%

156.2 mg/dL 69.15 kg 129.2 mmHg 78.7 mmHg

<130 mmHg <80 mmHg

41.1%

4.1.3.2 2 III 24 1245.20

9 123 12 1556

195 866 170 4

219 41 10 mg 216 43

25 mg 216 45 100 mg 215 41 81

10 25 mg
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10 mg 25 mg

61.9% 62.7% 34.9%

55.0 BMI 28.5 kg/m2 eGFR MDRD 

42.3% 53.2% 4.5%

51.5%

5 21.8%

HbA1c 7.89% FPG 152.2 mg/dL

78.99 kg 131.5 mmHg 79.1 mmHg

130 mmHg 80 mmHg 38.2%

25 mg HbA1c FPG

11.56% 234.3 mg/dL 81.36 kg

129.6 mmHg 81.3 mmHg

10 mg 25 mg

77.1% 56.7 BMI 25.7 kg/m2

eGFR MDRD 49.4% 50.0%

1

45.3% 5 38.2%

HbA1c 7.89%

152.2 mg/dL 70.49 kg 129.9 mmHg

79.1 mmHg 42.9%

III 1245.31 1245.20

1245.20 1245.31

4.1.3.3 III 1245.52
-

DPP-4

57.1 62.7 BMI 24.9 26.8 kg/m2

60.9 79.1% 51.4 64.7%
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5 48.9 71.1% MDRD

eGFR 83.4 88.1 mL/min/1.73 m2

HbA1c 7.67 8.01% FPG

139.6 161.6 mg/dL 66.3 73.4 kg

131.0 134.9 mmHg 77.4

79.5 mmHg

4.1.3.4 2 III 1245.36

CKD CKD G2

eGFR 58.9 62.9%

62.0 63.2 BMI 30.8 32.4 kg/m2 66.0 70.4%

eGFR MDRD 71.6 mL/min/1.73 m2

5

HbA1c

7.96 8.09% FPG 144.8 148.4 mg/dL

86.0 92.1 kg 133.7

137.4 mmHg 76.5 77.5 mmHg

CKD CKD G3a G3b

eGFR 56.7 57.2%

64.6 65.1 BMI 30.2 30.3 kg/m2

54.5 57.8% eGFR MDRD

44.9 mL/min/1.73 m2

5

HbA1c

8.03 8.04% FPG 142.8 143.8 mg/dL

82.5 83.2 kg 136.4

136.6 mmHg 74.6 75.2 mmHg

CKD CKD G4

eGFR 51.4 56.8%

62.9 65.4 BMI 29.0 31.8 kg/m2
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48.6 51.4% eGFR MDRD

23.2 mL/min/1.73 m2

5

HbA1c

8.06 8.16% FPG 147.3 157.1 mg/dL

77.9 84.1 kg 145.0

146.2 mmHg 77.2 77.9 mmHg

4.1.3.5 2 II
1245.33

10 mg 25 mg 54.4 59.0%

68.9 70.9% 58.7 59.3 BMI 31.3 32.5 kg/m2

eGFR MDRD 10 mg

25 mg 82.6 85.2 82.7 mL/min/1.73 m2 31.6

37.9% 48.5 50.4% 12.1 17.9%

10 mg 2 1.5%

HbA1c FPG

8.23% 143.0 mg/dL 91.8 kg 133.5 mmHg 78.4 mmHg

27.0%

4.2
2

HbA1c HbA1c

FPG

HbA1c FPG

III 1245.31 6.1.2.1.2

2.7.3 2.7.6

II 1245.38 12

1

2 III 24 1245.20

III 1245.52

2 III 1245.36
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2 II 1245.33

4.2.1 HbA1c

4.2.1.1 II 1245.38
5 mg 10 mg 25 mg 50 mg 12 HbA1c

LOCF 4.2.1.1: 1 12 HbA1c

5 mg -0.72%

95% CI -0.87 -0.57 10 mg -0.70% 95% CI -0.85 -0.55 25 mg -0.95% 95%

CI -1.10 -0.80 50 mg -0.91% 95% CI -1.06 -0.76

CTD 2.7.3_ 3.2.1.1.1: 1

HbA1c 7.0% 12 HbA1c 7.0%

FAS NCF 5 mg 10 mg 25 mg

50 mg 2.8% 26.2% 19.0% 32.1% 32.7%

CTD 2.7.3_ 3.2.1.1.2: 1
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Placebo Empa 5 mg Empa 10 mg Empa 25 mg Empa 50 mg
N 109 110 109 109 110
Baseline mean (SE) 7.94(0.07) 7.92(0.07) 7.93(0.07) 7.93(0.07) 8.02(0.06)
Change from baseline 

Adjusted 1 mean 
(SE)

0.30(0.09) -0.42(0.09) -0.40(0.09) -0.65(0.09) -0.61(0.09)

vs placebo
Adjusted 1 mean 

(SE)
-0.72 (0.08) -0.70 (0.08) -0.95 (0.08) -0.91 (0.08)

95.0% CI (-0.87,-0.57) (-0.85, -0.55) (-1.10, -0.80) (-1.06, -0.76)
p value <0.0001 <0.0001 <0.0001 <0.0001

SE
1) ANCOVA HbA1c eGFR

CTD 5.3.5.1-10_1245.38 _Table 11.4.1.1.1: 1

4.2.1.1: 1 1245.38 12 HbA1c %

– FAS LOCF

4.2.1.2 2 III 24 1245.20

10 mg 25 mg 24 HbA1c

LOCF 4.2.1.2: 1

4.6.3

24 HbA1c

10 mg -0.74% 97.5% CI -0.91 -0.57 25 mg -0.85% 97.5% CI -1.02

-0.68 HbA1c
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25 mg 24 HbA1c

-3.04% HbA1c

100 mg 10 mg -0.01% 95% CI -0.15 0.14

25 mg -0.12% 95% CI -0.26 0.03 CTD 2.7.3_3.2.1.2.1

      

  

Placebo Empa 10 mg Empa 25 mg Sita 100 mg
N 219 216 216 215
Baseline mean (SE) 7.92 (0.05) 7.89 (0.06) 7.86 (0.06) 7.87 (0.05)
Change from baseline

Adjusted 1 mean (SE) 0.08 (0.05) -0.65 (0.05) -0.76 (0.05) -0.65 (0.05)
vs placebo

Adjusted 1 mean (SE) -0.74 (0.07) -0.85 (0.07) -0.73 (0.07)
95.0% CI (-0.88,-0.59) (-0.99,-0.70) (-0.88,-0.58)
97.5% CI (-0.91,-0.57) (-1.02,-0.68)
p-value <0.0001 <0.0001 <0.0001

vs stagliptin
Adjusted 1 mean (SE) -0.01 (0.07) -0.12 (0.07)
95.0% CI (-0.15, 0.14) (-0.26, 0.03)
p-value 0.9133 0.1124

1) ANCOVA HbA1c eGFR
CTD 5.3.5.1-4_1245.20 _Table 15.2.1.1: 1

4.2.1.2: 1 1245.20 24 HbA1c %

– FAS LOCF
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HbA1c 7.0% 24 HbA1c 7.0%

FAS NCF 10 mg 25 mg

11.5% 34.2% 43.3%

25 mg 24

HbA1c 7.0% 24.7% CTD 2.7.3_3.2.1.2.2

4.2.1.3 III 1245.52
-

DPP-4 10 mg 25 mg

52 HbA1c LOCF 4.2.1.3: 

1

52 HbA1c

10 mg 25 mg -0.93%

-0.96% -0.97%

10 mg 25 mg -0.81% -0.98%

-0.90% -0.96% -

-0.87% -0.77% DPP-4 -1.00%

-0.83% -0.98% CTD 2.7.3_

3.2.1.3.1: 1

HbA1c 7.0% 52 HbA1c 7.0%

FAS NCF

10 mg 25 mg 43.1% 41.8% 51.7%

10 mg 25 mg

55.2% 78.0% 46.8%

47.7% - 54.1% 59.7%

DPP-4 54.0% 50.0%

47.7% 40.9% CTD 2.7.3_ 3.2.1.3.2: 1
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SU Biguanide TZD AGI DPP4i Glinide
E 10 E 25 Met E 10 E 25 E 10 E 25 E 10 E 25 E 10 E 25 E 10 E 25

N 136 137 63 68 65 137 136 69 70 68 71 70 70
Baseline

Mean 7.99 8.06 7.93 7.68 7.51 7.85 7.95 7.78 7.56 7.78 7.82 8.01 7.98
SE 0.06 0.07 0.10 0.09 0.09 0.06 0.07 0.10 0.07 0.08 0.09 0.10 0.10

Change from baseline
Adjusted1 mean -0.93 -0.96 -0.97 -0.81 -0.98 -0.90 -0.96 -0.87 -0.77 -1.00 -0.83 -0.98 -0.98
SE 0.05 0.05 0.08 0.06 0.06 0.05 0.05 0.06 0.06 0.06 0.06 0.08 0.08

SU Biguanide TZD AGI -
DPP4i DPP-4 Glinide Empa
1 ANCOVA HbA1c eGFR

CTD 5.3.5.2-2_1245.52 _Table 15.2.2.1.1: 1

4.2.1.3: 1 1245.52 52 HbA1c %

– FAS LOCF

4.2.1.4 2 III 1245.36

10 mg 25 mg 24 HbA1c

LOCF 4.2.1.4: 1

24 HbA1c

10 mg -0.52% 95% CI -0.72 -0.32

25 mg -0.68% 95% CI -0.88 -0.49

25 mg -0.42% 95% CI -0.56 -0.28
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HbA1c

25 mg HbA1c

CTD 2.7.3_3.2.1.4.1

A CKD G3a eGFR 45 <60 mL/min/1.73 m2 B CKD

G3b eGFR 30 <45 mL/min/1.73 m2

A 24 HbA1c

25 mg -0.46% 95% CI -0.66 -0.27

B 24

HbA1c 25 mg

-0.39% 95% CI -0.58 -0.19

HbA1c A CTD 2.7.3_3.2.1.4.1

4.2.1.4: 1 1245.36 24 HbA1c

– FAS LOCF

Trial/
treatment 
group N

Baseline 
HbA1c, 

mean (SE)

Change from baseline Difference from placebo

Mean (SE)
Adjusted 

mean (SE)
Adjusted 

mean (SE) 95% CI p-value
1245.36 mild renal 
impairment / 1 Endpoint assessed after 24 weeks

Placebo 95 8.09 (0.08) 0.04 (0.08) 0.06 (0.07)
Empa 10 mg 98 8.02 (0.09) -0.46 (0.07) -0.46 (0.07) -0.52 (0.10) (-0.72, -0.32) <0.0001
Empa 25 mg 97 7.96 (0.07) -0.61 (0.07) -0.63 (0.07) -0.68 (0.10) (-0.88, -0.49) <0.0001
1245.36 moderate renal 
impairment / 1 Endpoint assessed after 24 weeks

Placebo 187 8.04 (0.06) 0.05 (0.05) 0.05 (0.05)
Empa 25 mg 187 8.03 (0.06) -0.37 (0.05) -0.37 (0.05) -0.42 (0.07) (-0.56, -0.28) <0.0001
1245.36 moderate renal 
impairment  A/ 1 Endpoint assessed after 24 weeks

Placebo 89 8.08 (0.09) -0.09 (0.07) -0.08 (0.07)
Empa 25 mg 91 8.12 (0.08) -0.54 (0.07) -0.54 (0.07) -0.46 (0.10) (-0.66, -0.27) <0.0001
1245.36 moderate renal 
impairment  B/ 1 Endpoint assessed after 24 weeks

Placebo 98 8.01 (0.08) 0.17 (0.08) 0.17 (0.07)
Empa 25 mg 96 7.95 (0.08) -0.21 (0.07) -0.21 (0.07) -0.39 (0.10) (-0.58, -0.19) 0.0001
1) ANCOVA HbA1c

CTD 5.3.5.1-9_1245.36 _Table 15.2.1.1: 3 Table 15.2.1.2.1.2: 1

4.2.1.5 2 II
1245.33

18 HbA1c

FAS LOCF-18 10 mg -0.56% 95% CI
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-0.75 -0.36 25 mg -0.70% 95% CI -0.90 -0.50

HbA1c CTD 2.7.3_ 3.2.1.5.1:1

HbA1c 7.0% 18 HbA1c 7.0%

FAS NCF 10 mg 25 mg

5.5% 18.0% 19.5%

CTD 2.7.3_ 3.2.1.5.2: 1

4.2.2 FPG
4.2.2.1 II 1245.38

12 FPG FAS LOCF

5 mg -26.70 mg/dL 95% CI -31.61 -21.80 10 mg -29.34 mg/dL

95% CI -34.25 -24.42 25 mg -37.75 mg/dL 95% CI -42.66 -32.84 50 mg

-36.60 mg/dL 95% CI -41.51 -31.69

CTD 2.7.3_ 3.2.2.1.1: 1

4.2.2.2 2 III 24 1245.20

24 FPG FAS LOCF

10 mg -31.1 mg/dL 95% CI -36.7 -25.5 25 mg -36.0 mg/dL

95% CI -41.6 -30.4 FPG

25 mg 24 FPG

-78.6 mg/dL FPG

100 mg 10 mg -12.4 mg/dL 95% CI -18.0 -6.7

25 mg -17.3 mg/dL 95% CI -22.9 -11.6 CTD 2.7.3_3.2.2.2.1

4.2.2.3 III 1245.52
52 FPG FAS LOCF

10 mg 25 mg

-26.35 mg/dL -30.50 mg/dL -20.72 mg/dL

10 mg 25 mg

-16.43 mg/dL -23.61 mg/dL

-23.82 mg/dL -26.76 mg/dL -

-24.03 mg/dL -23.70 mg/dL DPP-4 -25.21 mg/dL

-20.32 mg/dL -31.00 mg/dL

-33.05 mg/dL CTD 2.7.3_ 3.2.2.3.1: 1
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4.2.2.4 2 III 1245.36

24 FPG

10 mg -19.6 mg/dL 95% CI -29.2 -9.9

25 mg -23.8 mg/dL 95% CI -33.5 -14.0

25 mg -19.4 mg/dL 95% CI -27.2 -11.6

FPG FPG

25 mg FPG

CTD 2.7.3_3.2.2.4.1

A CKD G3a eGFR 45

<60 mL/min/1.73 m2 B CKD G3b eGFR 30

<45 mL/min/1.73 m2 A 24

FPG 25 mg

-21.39 mg/dL 95% CI -31.94 -10.84

B 24 FPG

25 mg -18.15 

mg/dL 95% CI -29.89 -6.41

FPG A CTD 2.7.3_3.2.2.4.1

4.2.2.5 2 II
1245.33

18 FPG

FAS LOCF-18 10 mg -28.0 mg/dL 95%

CI -37.3 -18.8 25 mg -29.9 mg/dL 95% CI -39.4 -20.4

CTD 2.7.3_ 3.2.2.5.1: 1

4.2.3
4.2.3.1 II 1245.38

12 FAS LOCF

5 mg -1.60 kg 95% CI -1.98 -1.22 10 mg -1.70 kg 95% CI

-2.07 -1.32 25 mg -1.97 kg 95% CI -2.35 -1.60 50 mg -2.20 kg 95% CI

-2.58 -1.82

CTD 2.7.3_ 3.2.3.1.1: 1

12 5% FAS NCF

5 mg 10 mg 25 mg 50 mg 2.8%



Nippon Boehringer Ingelheim Co., Ltd. Page 48
2.5 

Proprietary confidential information © 2014 Boehringer Ingelheim International GmbH or one or more of its affiliated companies

14.5% 19.3% 31.2% 30.0%

CTD 2.7.3_ 3.2.3.1.2: 1

4.2.3.2 2 III 24 1245.20

24 FAS LOCF

10 mg -1.92 kg 97.5% CI -2.48 -1.36 25 mg -2.15 kg

97.5% CI -2.71 -1.59

25 mg 24

-1.78 kg

100 mg 10 mg -2.45 kg 95% CI -2.94 -1.96

25 mg -2.68 kg 95% CI -3.17 -2.19 CTD 2.7.3_3.2.3.2.1

24 5% FAS NCF

10 mg 25 mg 3.7% 21.8% 28.2%

CTD 2.7.3_ 3.2.3.2.2:

1

4.2.3.3 III 1245.52
52 FAS LOCF

10 mg 25 mg

-2.29 kg -2.79 kg -0.09 kg

10 mg 25 mg -3.89 kg -3.41 kg

-2.62 kg -2.77 kg -

-3.84 kg -3.39 kg DPP-4

-2.94 kg -2.84 kg

-2.63 kg -3.08 kg CTD 2.7.3_ 3.2.3.3.1: 1

52 5% FAS NCF

10 mg 25 mg

30.9% 35.8% 7.9%

10 mg 25 mg 42.6% 52.3%

30.7% 33.8% -

47.8% 50.0% DPP-4

36.8% 29.6% 31.4%

35.7% CTD 2.7.3_ 3.2.3.3.2: 1
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4.2.3.4 2 III 1245.36

24

10 mg -1.43 kg 95% CI -2.09 -0.77

25 mg -2.00 kg 95% CI -2.66 -1.34

25 mg -0.91 kg 95% CI -1.41 -0.41

25 mg

CTD 2.7.3_3.2.3.4.1

A CKD G3a eGFR 45

<60 mL/min/1.73 m2 B CKD G3b eGFR 30

<45 mL/min/1.73 m2 24

25 mg A

-0.74 kg 95% CI -1.50 0.03 B -1.12 kg 95% CI -1.79 -0.46

CTD 2.7.3_3.2.3.4.1

4.2.3.5 2 II
1245.33

18

FAS LOCF-18 10 mg -1.87 kg 95% CI

-2.48 -1.27 25 mg -1.79 kg 95% CI -2.41 -1.16

CTD 2.7.3_ 3.2.3.5.1: 1

4.2.4
4.2.4.1 II 1245.38

12 FAS LOCF

5 mg -1.47 mmHg 95% CI -4.01 1.08 10 mg

-4.20 mmHg 95% CI -6.75 -1.64 25 mg -3.22 mmHg 95% CI -5.78 -0.66

50 mg -3.83 mmHg 95% CI -6.38 -1.28 10 mg 25 mg

50 mg CTD 2.7.3_ 3.2.4.1.1: 1

12 FAS LOCF

-1.56 -0.20 mmHg

10 mg CTD 2.7.3_ 3.2.4.2.1: 1
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130 mmHg 80 mmHg

12 130 mmHg 80 mmHg

FAS NCF 5 mg 10 mg 25 mg

50 mg 24.6% 31.3% 37.3% 43.3% 37.3% 25 mg

CTD 2.7.3_ 3.2.4.3.1: 1

4.2.4.2 2 III 24 1245.20

24 FAS LOCF

10 mg -2.6 mmHg 97.5% CI -5.2 0.0 25 mg

-3.6 mmHg 97.5% CI -6.2 -1.0 25 mg

10 mg 10 mg p=0.0272 25 mg p=0.0018

25 mg 24

-3.2 mmHg 100 

mg 95% CI 10 mg -3.5 mmHg 95% CI -5.8 -1.2

25 mg -4.6 95% CI -6.9 -2.3 CTD 2.7.3_3.2.4.2.1

24 FAS LOCF

25 mg -1.7 mmHg 97.5% CI -3.2 -0.1

25 mg p=0.0142 10 mg

-0.6 mmHg 95% CI -1.9 0.8

25 mg

24 -1.4 mmHg

100 mg

10 mg -1.6 mmHg 95% CI -3.0 -0.3 25 mg -2.7 mmHg 95% CI -4.1 -1.4

CTD 2.7.3_3.2.4.2.2

130 mmHg 80 mmHg

24 130 mmHg 80 mmHg

FAS NCF 10 mg 25 mg

14.4% 27.9% 34.1%

CTD 2.7.3_ 3.2.4.3.2: 1

4.2.4.3 III 1245.52
52 FAS LOCF

10 mg 25 mg

-6.46 mmHg -7.43 mmHg -0.23 mmHg
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10 mg 25 mg

52

-6.05 mmHg -6.23 mmHg -4.97 mmHg -6.14 mmHg -

-5.72 mmHg -6.21 mmHg DPP-4 -5.28 mmHg -4.52 mmHg

-5.95 mmHg -5.21 mmHg CTD 2.7.3_ 3.2.4.1.3:1

52 FAS LOCF

10 mg 25 mg

-3.09 mmHg -3.48 mmHg 0.11 mmHg

10 mg 25 mg

52

-2.34 mmHg -3.57 mmHg -3.31 mmHg -2.87 mmHg -

-3.44 mmHg -3.33 mmHg DPP-4 -3.07 mmHg -2.34 mmHg

-2.43 mmHg -3.30 mmHg CTD 2.7.3_ 3.2.4.2.3: 1

130 mmHg

80 mmHg 52 130 mmHg

80 mmHg FAS NCF

10 mg 25 mg 37.9% 31.1% 17.1%

10 mg

25 mg 36.4% 43.8%

27.4% 25.0% - 33.3%

43.5% DPP-4 18.9% 27.1%

34.9% 28.6% CTD 2.7.3_ 3.2.4.3.3: 1

4.2.4.4 2 III 1245.36

24

10 mg -3.6 mmHg 95% CI -6.9 -0.3

25 mg -5.1 mmHg 95% CI -8.4 -1.8

25 mg -4.3 mmHg 95% CI -6.9 -1.7

24 25 mg

-7.4 mmHg 1.2 mmHg CTD 2.7.3_3.2.4.1.4

A CKD G3a eGFR 45

<60 mL/min/1.73 m2 B CKD G3b eGFR 30
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<45 mL/min/1.73 m2 A 24

25 mg

-6.07 mmHg 95% CI -9.79 -2.34

B 24

25 mg -2.72 mmHg 95% CI -6.43

0.99 CTD 2.7.3_3.2.4.1.4

24

10 mg -2.5 mmHg 95% CI -4.3 -0.7

25 mg -3.3 mmHg 95% CI -5.1 -1.5

25 mg -1.9 mmHg 95% CI -3.5 -0.3

24 25 mg

-2.4 mmHg 0.7 mmHg CTD 2.7.3_3.2.4.2.4

A B

A 24

25 mg -2.16 mmHg 95% CI -4.41

0.09 B 24

25 mg -1.46 mmHg 95% CI -3.72

0.81 CTD 2.7.3_3.2.4.2.4

4.2.4.5 1245.33
18

FAS LOCF-18 10 mg 25 mg

10 mg CTD 2.7.3_ 3.2.4.1.5: 1

18

FAS LOCF-18 10 mg 25 mg

10 mg CTD 2.7.3_ 3.2.4.2.5: 1

4.3

2 III 24 1245.20 III

1245.52 HbA1c

II 1245.38 1 12
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HbA1c 75

1245.20 1245.20

2

III 1245.19

2 III

1245.23 3

4.3.1 2 III 24 1245.20
HbA1c 24

BMI HbA1c

HbA1c HbA1c 8.0%

10 mg -0.45% 25 mg -0.60%

HbA1c 8.0% 10 mg -1.19%

25 mg -1.21% HbA1c p <0.0001

HbA1c HbA1c

CTD 2.7.3_3.3.1.4

1245.20 eGFR 90 mL/min/1.73 m2 

MDRD eGFR 60 mL/min/1.73 m2 MDRD

HbA1c

10 mg -0.83% -0.66%

-0.78% 25 mg -0.92% -0.80% -0.73%

p 0.1485

CTD 

2.7.3_3.3.1.6

65 65 BMI 25 kg/m2 25 kg/m2

1 1 5 5 10 10

CTD 

2.7.3_3.3.1

4.3.2 II 1245.38
HbA1c 12
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1245.38 eGFR

90 mL/min/1.73 m2 eGFR 60 mL/min/1.73 m2

90 mL/min/1.73 m2

5 mg 10 mg 25 mg 50 mg -0.80% -0.86% -1.06%

-1.10% p<0.0001

5 mg 10 mg 25 mg 50 mg -0.69%

-0.63% -0.90% -0.82% p<0.0001

p 0.4903

CTD 

2.7.3_3.3.1.6

4.3.3 III 1245.52
52 HbA1c

BMI HbA1c

CTD 2.7.3_3.3.2

65 65 BMI 25 kg/m2 25 kg/m2

1 1 5 5 10 10

10 mg 25 mg HbA1c

HbA1c 8% 8%

HbA1c 8.0% HbA1c 8.0%

4.3.4 1245.19 1245.20 1245.23
4 50 675 50 65 1324 65 75

387 75 66 24

HbA1c 10 mg

-0.75% -0.58% -0.61% -0.21% 25 mg -0.86% -0.63% -0.56%

-0.33% 75 75

75

75 -0.35% -0.12 -0.03% CTD 2.7.3_

3.3.1.1: 2
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4.4
HbA1c

II 1245.38 III

1245.31 1245.20 III

1245.52 2 III

1245.36 52

4.4.1 II 1245.38
MMRM II 1245.38

52 HbA1c FAS-OC

4.4.1: 1

10 mg HbA1c 12 -0.40%

HbA1c 36 52

-0.61% 25 mg HbA1c 12

-0.66% HbA1c 36 52

-0.79% CTD 2.7.3_5.1.1

4.4.1: 1 HbA1c % 1245.38 – FAS

OC-MMRM
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4.4.2 III 1245.31 1245.20
2 III 24 1245.20

III 1245.31 HbA1c

FAS-OC 52 4.4.2: 1

10 mg 25 mg HbA1c 12

-0.66% -0.75% 10 mg 52 25 mg

-0.69% -0.89% HbA1c 12

-0.61% 24 52

-0.47% 52 HbA1c

10 mg -0.75% 95% CI -0.96 -0.54 25 mg

-0.94% 95% CI -1.15 -0.74

10 mg -0.22% 95% CI -0.42 -0.02 25 mg -0.41% 95% 

CI -0.61 -0.22 CTD 2.7.3_5.1.2

4.4.2: 1 HbA1c % 1245.31

1245.20 – FAS OC-MMRM
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4.4.3 III 1245.52
-

DPP-4 10 mg 25 mg

52 10 mg 25 mg

HbA1c 12 10 mg -0.74 -0.54% 25 mg

-0.77 -0.58% 52 10 mg

-1.05 -0.85% 25 mg -1.00 -0.79% CTD 2.7.3_5.1.3

4.4.4 2 III 1245.36

10 mg 25 mg HbA1c

12 -0.67% -0.66% HbA1c 52

52 -0.65% -0.63%

25 mg HbA1c 12

-0.47% HbA1c 42 -0.41% 52

-0.28% -0.41%

95% CI -0.61 -0.22 CTD 2.7.3_5.1.4

4.5
4.5.1

2 25 mg

1245.53

AUC0-

29% 44% 52%

24

75.0 g

62.6 g 57.9 g 23.7 g

eGFR

AUC0- 2

2

10 mg 25 mg 1 1 52

1245.36
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24 HbA1c

10 mg 25 mg

24 HbA1c

25 mg 10 mg

A CKD G3a eGFR 45 <60 mL/min/1.73 m2 B

CKD G3b eGFR 30 <45 mL/min/1.73 m2

A 24 HbA1c

HbA1c

B 25 mg

HbA1c A 4.2.1.4: 1

2

1

A 24

25 mg

10 mg

4.2.4.4

A 25 mg

4.2.3.4

1245.36 10 mg

PK PD CTD 5.3.3.5-5

A eGFR 45 <60 mL/min/1.73 m2 25 mg 10 mg

HbA1c 1000 CTD 5.3.3.5-6 1245.36

PK

10 mg 25 mg HbA1c

24 HbA1c

1245.36 HbA1c

eGFR A

24 HbA1c

10 mg 25 mg -0.39% 95% CI -0.18 -0.60

-0.44% 95% CI -0.22 -0.65 A 25 mg HbA1c

1245.36

10 mg
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2 III 1245.36 25 mg

A

HbA1c 1245.36

10 mg PK PD

A 24

6.2

4.5.2
Child-Pugh

AUC 23% 47% 75% Cmax 4% 23%

48% PK AST

ALT AP

LDH

AST PK

6.65%

8.54% AUC

CTD5.3.3.3-2_U -2121

4.6 III

2 III 24

1245.20 III 1245.31

CTD 2.7.3_3.2.7

4.6.1
672 1998 

8 11

CTD 2.7.3_3.2.7.1

2

CTD 2.7.3_3.2.7.3 BMI

CTD 2.7.3_3.2.7.2



Nippon Boehringer Ingelheim Co., Ltd. Page 60
2.5 

Proprietary confidential information © 2014 Boehringer Ingelheim International GmbH or one or more of its affiliated companies

HbA1c HOMA-IR

HOMA-IS BMI CTD 2.7.3_3.2.7.5.2

4.6.2
2 4

1.2 1.7 2 1.3 1.6

PK BMI

PK

PK BMI

24.8 kg/m2 31.5 kg/m2 BMI 25 kg/m2

AUC ,ss 7.15% 95% CI 2.40 11.8%

CTD 2.7.3_3.2.7.4

100 mg 24

2

4 25 mg 24

PK PD

CTD 

2.7.3_3.2.7.4

4.6.3 2 III 24 1245.20
III 1245.31

2012 9 5

2. 6

2

III 24 1245.20

1245.20 III 1245.31

1245.20
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4.6.3.1 1245.20
1) HbA1c CTD 2.7.3_3.2.7.5.1

24 HbA1c

HbA1c

10 mg

n=216 vs n=43 -0.74% 95% CI -0.88 -0.59 vs. -0.58%

95% CI -0.82 -0.34 25 mg

n=216 vs. n=45 -0.85% 95% CI -0.99 -0.70 vs. -0.86% 95% CI -1.10

-0.63
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Placebo Empa 10 mg Empa 25 mg
All 1 Japanese 2 All 1 Japanese 2 All 1 Japanese 2

N 219 41 216 43 216 45

Baseline mean (SE) 7.92
(0.05)

7.97 
(0.11)

7.89
(0.06)

7.80 
(0.10)

7.86 
(0.06)

7.81 
(0.10)

Change from baseline

Adjusted mean (SE) 0.08 
(0.05)

0.03 
(0.09)

-0.65
(0.05)

-0.56 
(0.08)

-0.76
(0.05)

-0.84 
(0.08)

vs placebo

Adjusted mean (SE) -0.74 
(0.07)

-0.58 
(0.12)

-0.85 
(0.07)

-0.86 
(0.12)

95.0% CI (-0.88,
-0.59)

(-0.82,
-0.34)

(-0.99,
-0.70)

(-1.10,
-0.63)

p-value <0.0001 <0.0001 <0.0001 <0.0001
1) ANCOVA HbA1c eGFR
2) ANCOVA HbA1c eGFR

CTD 5.3.5.1-4_1245.20 _Table 15.2.1.1: 1 Appendix 16.1.9.2 Table 10.2.2.1.1

4.6.3.1: 1 1245.20 HbA1c

24

2) CTD 2.7.3_3.2.7.5.1

24

10 mg 25 mg
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3) CTD 2.7.3_3.2.7.5.1

24

10 mg

25 mg

4) CTD 2.7.3_3.2.7.5.1

24

10 mg 25 mg

4.6.3.2 HbA1c

2

HOMA-IR HOMA-IS

BMI

CTD 2.7.3_3.2.7.5.2

4.6.3.3 1245.31
III 1245.31

5.7.8

4.6.4
2

III

III
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5.
5.1

5 5.1: 

1

1245.38 II 1 12 2

40

1245.20 2 III 24 24

1245.31 III

1245.52 III 52

1245.36 2 III 52

2 1245.38

1 12 1245.20

1245.52 1245.38 2 40

1245.31

2 1245.36

1245.36 5.11.3.1.4.3

5J 2

5.1: 1 1245.15 1245.20 1245.31

1245.38 III 1245.20

1245.31

7 2

5J 1245.52

7 1245.15 1245.20 1245.31 1245.38 1245.52





Nippon Boehringer Ingelheim Co., Ltd. Page 66
2.5 

Proprietary confidential information © 2014 Boehringer Ingelheim International GmbH or one or more of its affiliated companies

592 22 7 9

0709 1 2

25 mg 1 52

112 6 24

2 296

25 mg 1 357

129 63

125 - 62 DPP-4 62 63

2

2 5J

III 1245.52

5.3
Treated Set 1

2

5 5J 7

2

CTD 

2.7.4_1.1.2.3

25 mg

Open-label Set HbA1c 10.0%

25 mg

5.4

12
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5.4.1
7

1245.38 1245.36 1245.31

ICH MedDRA Version 1245.20 MedDRA Version 

1245.52 MedDRA Version 

100

4

MedDRA SMQ

BI MedDRA BIcMQ SMQ

BIcMQ Integrated summary of safety

ISS CTD 5.3.5.3-3_Listing 5.18.1

2 1000 mg/kg/

50 3 50 2

Cox

4

MACE major adverse cardiovascular events

12
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5.4.2

III 1245.38 II 1245.38

3

5.4.3
12

1

5.5
5.5.1 II 1245.38 1

SD n=109 79.8 15.6

5 mg n=110 82.0 12.1 10 mg n=109 83.8 5.6 25 mg

n=109 82.6 8.8 50 mg n=110 83.0 4.8 CTD 2.7.4_2.1.1

5.5.2 2 III 24 1245.20

SD n=220 41 153.6 42.7

10 mg n=216 43 162.9 30.7 25 mg n=215

45 164.1 28.7 100 mg n=215 41 164.1 28.5

25 mg 81

164.3 30.0 25 mg

6 25 mg

1

1 25 mg 1

CTD 2.7.4_2.1.2

5.5.3 III 1245.52
10 mg 25 mg 136

137 68 65 137

136 - 69 70 DPP-4

68 71 70 70

63
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338.1 360.0

364 CTD 2.7.4_2.1.3

5.5.4 5J 2
1 1 50 mg 705 171

1 1 10 mg 25 mg 330 329

310.6 307.2

153.4 2 10 mg 25 mg

52 120 112 CTD 2.7.4_ 1.2.2: 2

5.5.5 7 2
1 1 50 mg 1802 171

1 1 10 mg 25 mg 878

334.9 332.7 153.4

2 10 mg 25 mg 52

509 500 CTD 2.7.4_ 1.2.2: 3

5.5.6 5 2
2 17 1 1 100 mg

8365 3498 1 1

10 mg 25 mg 3612 4585

328.0 353.4 286.4

10 mg 25 mg 52 1715

2536 76 601 880 CTD 2.7.4_

1.2.2: 1

5.6
5.6.1 II 1245.38 1

4.1.3.1

5.6.2 2 III 24 1245.20
4.1.3.2

5.6.3 III 1245.52
4.1.3.3
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5.6.4 5J 2
605 77.2% 65

26.1% BMI 25.30 kg/m2 2

1

CTD 2.7.4_ 1.3.1: 2

6 37.0%

22.6% CTD 2.7.4_ 1.3.2.2: 2 10 mg

25 mg

5.6.5 7 2
1702 73.7% 65

33.5% BMI 25.58 kg/m2 2

1

CTD 2.7.4_ 1.3.1: 3

6 50.3%

21.7% CTD 2.7.4_ 1.3.2.2: 3 10 mg

25 mg

5.6.6 5 2
8162 63.9% 59.7

62.1% 33.6%

37.0% 31.2% 19.5% BMI 29.99 kg/m2

2 1

30.8% 52.6%

1280 15.7%

63 0.8% CTD 2.7.4_ 1.3.1: 1

6 74.6%

37.3% CTD 2.7.4_ 1.3.2.2: 1 10 mg

25 mg

5.7
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5.7.1
5.7.1.1 II 1245.38 1

42.2% 5 mg

32.7% 10 mg 37.6% 25 mg 36.7% 50 mg 38.2%

1

7.3% 5 mg 9.1% 10 mg 7.3% 25 mg 11.0%

50 mg 11.8% 6

5.5% 5 mg 1 0.9% 10 mg 0 25 mg 3 2.8%

50 mg 4 3.6% 3 2.8%

5 mg 0 10 mg 0 25 mg 3 2.8% 50 mg 1

0.9%

25 mg 50 mg

5.7.1.1: 1

5.7.1.1: 1 1245.38 1 12 – TS

Placebo
N (%)

Empa 
5 mg

N (%)

Empa 
10 mg 
N (%)

Empa 
25 mg 
N (%)

Empa 
50 mg 
N (%)

Number of patients 109 (100.0) 110 (100.0) 109 (100.0) 109 (100.0) 110 (100.0)
Patients with any AE 46 (42.2) 36 (32.7) 41 (37.6) 40 (36.7) 42 (38.2)

Patients with severe AEs 1 (0.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Patients with investigator-defined 

drug-related AEs
8 (7.3) 10 (9.1) 8 (7.3) 12 (11.0) 13 (11.8)

Patients with significant AEs1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Patients with other significant AEs 

(according to ICH E3)
4 (3.7) 1 (0.9) 0 (0.0) 1 (0.9) 4 (3.6)

Patients with AEs leading to 
discontinuation of trial medication 

6 (5.5) 1 (0.9) 0 (0.0) 3 (2.8) 4 (3.6)

Patients with serious AEs 3 (2.8) 0 (0.0) 0 (0.0) 3 (2.8) 1 (0.9)
Empa
1 2 AST

ALT 3 2
CTD 2.7.4_ 2.1.1: 1

5.7.1.2 2 III 24 1245.20
59.5% 10 mg

53.2% 25 mg 59.5% 51.6%

1.8% 10 mg 3.7% 25 mg 3.3%

2.3%

6.4% 10 mg 10.2% 25 mg 17.7%

8.4% 8 3.6%

10 mg 2 0.9% 25 mg 4 1.9%
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5 2.3% 5 2.3%

10 mg 8 3.7% 25 mg 5 2.3% 5 2.3%

1

25 mg 24

61.7% 13.6%

3.7%

25 mg

5.7.1.2: 1

5.7.1.2: 1 1245.20 – TS OLS
Placebo

N (%)

Empa 
10 mg
N (%)

Empa 
25 mg 
N (%)

Sitagliptin
100 mg 
N (%)

OL Empa 
25 mg 
N (%)

Number of patients 220 (100.0) 216 (100.0) 215 (100.0) 215 (100.0) 81 (100.0)
Patients with any adverse 
event 131 (59.5) 115 (53.2) 128 (59.5) 111 (51.6) 50 (61.7)

Patients with severe 
adverse events 4 (1.8) 8 (3.7) 7 (3.3) 5 (2.3) 1 (1.2)

Patients with 
investigator-defined 

drug-related adverse 
events

14 (6.4) 22 (10.2) 38 (17.7) 18 (8.4) 11 (13.6)

Patients with significant 
adverse events1 0 (0.0) 1 (0.5) 1 (0.5) 0 (0.0) 0 (0.0)

Patients with other 
significant adverse events 
(according to ICH E3)

6 (2.7) 0 (0.0) 4 (1.9) 4 (1.9) 1 (1.2)

Patients with adverse 
events leading to 

discontinuation 
8 (3.6) 2 (0.9) 4 (1.9) 5 (2.3) 3 (3.7)

Patients with serious 
adverse events 5 (2.3) 8 (3.7) 5 (2.3) 5 (2.3) 3 (3.7)

Empa
1 2 AST

ALT 3 2
CTD 2.7.4_ 2.1.2: 1

5.7.1.3 III 1245.52
67.6 85.7% + 85.7%

+ 25 mg 84.6% DPP-4 +

10 mg 82.4% DPP-4 + 25 mg 80.3%
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0 4.4%

DPP-4 +

10 mg 7.4%

+ 10 mg 10.3% DPP-4 + 10 mg

10.3% + 25 mg 1 0.7%

5.7.1.3: 1
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5.7.1.3: 1 1245.52 – TS

Sulfonylurea Biguanide Thiazolidine-
dione

-glucosidase 
inhibitor

DPP-IV
inhibitor Glinide

Empa
10 mg

Empa
25 mg

Met-
formin

Empa
10 mg

Empa
25 mg

Empa
10 mg

Empa
25 mg

Empa
10 mg

Empa
25 mg

Empa
10 mg

Empa
25 mg

Empa
10 mg

Empa
25 mg

Number of patients  136 
(100.0)

137 
(100.0)

63
(100.0)

68
(100.0)

65
(100.0)

137
(100.0)

136 
(100.0)

69
(100.0)

70 
(100.0)

68
(100.0)

71
(100.0)

70 
(100.0)

70
(100.0)

Patients with any adverse event 105
(77.2)

106
(77.4)

54
(85.7)

46 
(67.6)

55 
(84.6)

106
(77.4)

101 
(74.3)

52
(75.4)

49 
(70.0)

56
(82.4)

57 
(80.3)

49
(70.0)

50 
(71.4)

Patients with severe adverse events 3 (2.2) 2 (1.5) 2 (3.2) 3 (4.4) 0 2 (1.5) 4 (2.9) 0 1 (1.4) 3 (4.4) 2 (2.8) 0 2 (2.9)
Patients with investigator-defined 
drug-related adverse events

19 
(14.0)

25
(18.2)

13
(20.6)

13
(19.1)

9
(13.8)

20
(14.6)

19
(14.0)

7 
(10.1)

5 
(7.1)

9
(13.2)

18
(25.4)

9
(12.9)

9
(12.9)

Patients with significant adverse events1 0 0 0 0 0 0 0 0 0 0 0 0 0
Patients with other significant adverse 
events (according to ICH E3)

0 3(2.2) 3 (4.8) 1 (1.5) 2 (3.1) 2 (1.5) 4 (2.9) 1 (1.4) 1 (1.4) 1 (1.5) 2 (2.8) 1 (1.4) 3 (4.3)

Patients with AEs leading to 
discontinuation of study medication

4 (2.9) 5 (3.6) 3 (4.8) 2 (2.9) 2 (3.1) 5 (3.6) 6 (4.4) 1 (1.4) 3 (4.3) 5 (7.4) 5 (7.0) 1 (1.4) 3 (4.3)

Patients with serious adverse events 10 
(7.4)

7 
(5.1)

3
(4.8)

7
(10.3)

2 
(3.1)

12 
(8.8)

12 
(8.8)

2 
(2.9)

5 
(7.1)

7 
(10.3)

5
(7.0)

1 
(1.4)

4 
(5.7)

Empa
1 2 AST ALT 3

2
CTD 2.7.4_ 2.1.3: 1
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5.7.1.4 5J 2

10 mg 69.7% 25 mg 65.7%

68.8% 46.2% 49.5%

3.6% 5.5% 4.4% 2.3% 1.9%

100

154.96 141.39 154.04 192.42 146.04

4.23 6.52 5.06 5.58 3.24

2.7% 3.6% 3.7% 4.7%

4.2% 5.7.1.4: 1 CTD 5.3.5.3-3_Table 

5.2.5.11 5.6.5.9

5.7.1.4: 1 5J – TS

Placebo Empa 10 Empa 25
All 

random. 
empa1

All 
compara-

tors2

Number of patients, N (%) 171
(100.0)

330
(100.0)

329
(100.0)

705
(100.0)

212
(100.0)

Exposure, mean (SD) [days] 153.4 
(172.3)

310.6 
(117.4)

307.2 
(117.6)

316.1 
(134.5)

212.4 
(207.2)

Patients with any adverse event, N (%) 79
(46.2)

230
(69.7)

216
(65.7)

485
(68.8)

105
(49.5)

Patients with AEs leading to discontinuation of study 
medication, N (%)

8
(4.7)

9
(2.7)

12
(3.6)

26
(3.7)

9
(4.2)

Patients with serious adverse events, N (%) 4
(2.3)

12
(3.6)

18
(5.5)

31
(4.4)

4
(1.9)

1 1 50 mg
2

CTD 2.7.4_ 2.2: 2

5.7.1.5 7 2

10 mg 73.3% 25 mg 72.2%

73.1% 46.2% 57.8%

5.8% 6.0% 5.8% 2.3% 2.5%

100

162.01 157.45 161.83 192.42 164.62

6.34 6.64 6.34 5.58 3.78

3.1% 4.1% 3.8% 4.7% 4.4%

5.7.1.5: 1 CTD 5.3.5.3-3_Table 5.2.8.2 5.6.8.1
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5.7.1.5: 1 7 – TS

Placebo
Empa 
10 mg

Empa 
25 mg

All 
random. 
Empa1

All 
comparators2

Number of patients, N (%) 171
(100.0)

878
(100.0)

878
(100.0)

1802
(100.0)

275
(100.0)

Exposure, mean (SD) [days] 153.4
(172.3)

334.9
(88.2)

332.7
(89.7)

336.0
(98.2)

244.9
(192.7)

Patients with any adverse event, N (%) 79
(46.2)

644
(73.3)

634
(72.2)

1317
(73.1)

159
(57.8)

Patients with AEs leading to discontinuation of study 
medication, N (%)

8
(4.7)

27
(3.1)

36
(4.1)

68
(3.8)

12
(4.4)

Patients with serious adverse events, N (%) 4
(2.3)

51
(5.8)

53
(6.0)

105
(5.8)

7
(2.5)

1 1 50 mg
2

CTD 2.7.4_ 2.2: 3

5.7.1.6 5 2
10 mg 68.1% 25 mg 69.6%

68.9% 68.6% 70.4%

4.8% 4.9% 4.9% 5.3% 4.7%

9.6% 10.3% 9.9% 12.6% 11.3%

5.7.1.6: 1

5.7.1.6: 1 5 – TS

Placebo Empa 10 Empa 25
All 

random. 
empa1

All 
compara-

tors2

Number of patients, N (%) 3498
(100.0)

3612
(100.0)

4585
(100.0)

8365
(100.0)

4644
(100.0)

Exposure, mean (SD) [days] 286.4
(170.0)

328.0
(173.9)

353.4
(176.1)

340.6
(181.3)

327.4
(183.5)

Patients with any adverse event, N (%) 2400
(68.6)

2459
(68.1)

3189
(69.6)

5762
(68.9)

3268
(70.4)

Patients with AEs leading to discontinuation of study 
medication, N (%)

186
(5.3)

173
(4.8)

226
(4.9)

411
(4.9)

220
(4.7)

Patients with serious adverse events, N (%) 442
(12.6)

346
(9.6)

472
(10.3)

827
(9.9)

524
(11.3)

1 1 100 mg
2

CTD 2.7.4_ 2.2: 1

5.7.2
5.7.2.1 II 1245.38 1

8.2 18.2%

9.2%
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5 mg 7.3% 10 mg 8.3% 25 mg 10.1% 50 mg 10.0%

0.9% 3.6% 0.9% 6.4% 5.5% 2.8% 1.8% 0.0% 3.7% 1.8%

0.9% 0.0% 3.7% 2.8% 1.8% 0.9% 1.8% 0.0% 2.8% 2.7%

5 mg

CTD 2.7.4_ 2.1.1: 3

5.7.2.2 2 III 24 1245.20
23.2%

10 mg 26.4% 25 mg 23.7% 20.9%

7.7% 7.4% 5.1% 7.0% 4.1% 5.6% 3.7% 5.1% 15.9% 2.3%

1.9% 6.0% 4.5% 5.1% 3.3% 1.9%

25 mg 25.9%

17.3%

25 mg

10 mg

CTD 2.7.4_ 2.1.2: 2

5.7.2.3 III 1245.52

+ 41.3%

+

10 mg 8.1% + 25 mg 8.8% +

9.5%

+ 10 mg 1.5% +

25 mg 4.6% +

10 mg 0.7% + 25 mg 2.2% CTD 2.7.4_

2.1.3: 2

5.7.2.4 5J 2

10 mg 35.5% 25 mg 34.7%



Nippon Boehringer Ingelheim Co., Ltd. Page 78
2.5 

Proprietary confidential information © 2014 Boehringer Ingelheim International GmbH or one or more of its affiliated companies

35.9% 20.5% 21.7%

100

10 mg 53.62 25 mg 50.66

53.12 62.94 45.92

10 mg 22.4%

25 mg 22.8% 23.7% 14.0%

14.6% 100

10 mg 30.08 25 mg

30.41 31.47 40.10 28.83

6.4% 7.1% 10 mg

1.5% 25 mg 1.5% 1.4%

100

CTD 2.7.4_ 2.2.1.1: 2 CTD 5.3.5.3-3_Table 5.2.5.11 5.6.5.9

5.7.2.5 7 2

10 mg 40.7% 25 mg 40.1%

40.6% 20.5% 29.8%

100

10 mg 59.16 25 mg

56.88 58.23 62.94 58.39

10 mg 26.9% 25 mg 25.7%

26.6% 14.0% 20.7%

100 10 mg

34.29 25 mg 32.57 33.80

40.10 36.99 6.4% 5.8%

10 mg 0.7% 25 mg 0.8%

0.7%

10 mg 2.7% 25 mg 3.1%

3.0% 2.9% 0.6%

100

1.38 10 mg 2.97 25 mg 3.38

3.26 4.41

100

CTD 2.7.4_ 2.2.1.1: 3 CTD 5.3.5.3-3_Table 5.2.8.1
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5.7.2.6 5 2

25 mg 34.4% 10 mg 32.0%

33.2% 30.4% 32.3%

10 mg 46.49

25 mg 47.25 47.04 50.11

47.61

10 mg 13.5% 25 mg 11.9%

12.4% 13.6% 14.3%

100

100 14.21 10 mg 4.89

25 mg 4.96 4.88 13.53

5%

CTD 2.7.4_ 2.2.1.1: 1 CTD 

5.3.5.3-3_Table 5.2.5.2

5.7.3
5.7.3.1 II 1245.38 1

8 7.3%

5 mg 4 3.6% 10 mg 4 3.7%

25 mg 4 3.7% 50 mg 9 8.2%

1 CTD 2.7.4_2.1.1

5.7.3.2 2 III 24 1245.20

1.8%

10 mg 3.7% 25 mg 3.3% 2.3%

25 mg 1.2% 1

1 CTD 2.7.4_ 2.1.2: 3

5.7.3.3 III 1245.52

5%
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1 1

CTD 2.7.4_ 2.1.3: 3

5.7.3.4 5J 2

10 mg 58.2% 25 mg

58.1% 58.4% 38.6% 39.2%

10 mg 11.2%

6.1 9.9% 25 mg

1.5% 10 mg 0.3%

0.9% 0.6% 0.5% CTD 

2.7.4_ 2.2.1.3: 2

5.7.3.5 7 2

10 mg 59.2% 25 mg

61.8% 60.6% 38.6% 47.6%

10 mg 12.8%

7.0 10.9%

10 mg 1.4% 25 mg 1.8%

1.6% 0.6% 1.1% CTD 2.7.4_ 2.2.1.3:

3

5.7.3.6 5 2

10 mg 37.3% 25 mg

38.0% 37.7% 34.4% 35.5%

27.0% 24.6

25.9% 8.3%

7.8% 10 mg 6.1%

25 mg 6.5% 6.2% CTD 2.7.4_ 2.2.1.3: 1

5.7.4
5.7.4.1 II 1245.38 1

5.5% 6 6

2

5 mg 0.9% 1 1 10 mg 25 mg 2.8% 3 3
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50 mg 3.6% 4 4

1 2 CTD 2.7.4_

2.1.1: 5

5.7.4.2 2 III 24 1245.20
3.6%

8 9

10 mg 0.9% 2 2

25 mg 1.9% 4 5 6

2.3% 5 6

25 mg 3.7% 3 3

1 CTD 2.7.4_ 2.1.2: 4

5.7.4.3 III 1245.52
DPP-4

DPP-4 + 10 mg 5 7.4% DPP-4 +

25 mg 5 7.0% + 3

4.8% 2

+ 2 3.2%

+ 25 mg 2 1.5%

1 1

CTD 2.7.4_ 2.1.3: 4

5.7.4.4 5J 2

4.7% 10 mg 2.7% 25 mg 3.6%

3.7% 4.2% 100

11.06 10 mg 3.15 25 mg

4.27 4.20 7.26 2

1

2 CTD 2.7.4_ 2.2.1.2: 2

5.7.4.5 7 2
4.7%

10 mg 3.1% 25 mg 4.1%
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3.8% 4.4% 100

11.06 10 mg 3.30 25 mg

4.43 4.04 6.48

0.2% 2

1 3 25 mg

3 0.3% CTD 2.7.4_ 2.2.1.2: 3

5.7.4.6 5 2
5.3%

10 mg 4.8% 25 mg 4.9%

4.9% 4.7% 100 6.80

10 mg 5.35 25 mg 5.11

5.28 5.29

100 CTD 

2.7.4_ 2.2.1.2: 1

5.7.5
5.7.5.1 II 1245.38 1

25 mg 50 mg 8 7.3% 9

2 1

5 mg 10 9.1% 15 4 2 2

2 2 1

10 mg 8 7.3% 9 2

1 25 mg 12 11.0% 19

6 3 2 2 2

1 50 mg 13 11.8% 19 6

3 2

1

CTD 2.7.4_ 2.1.1: 7
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5.7.5.2 2 III 24 1245.20

25 mg 6.8%

10 mg 10.1% 25 mg 17.6% 7.9%

10 mg 2.8% 25 mg 4.6% 1.4%

2.7% 1.8% 1.9% 3.3%

0.0% 0.9% 1.4% 1.4% 2.3% 0.9% 0.0% 1.9% 0.0%

1.4% 1.9% 0.0% 0.0% 1.4% 1.4% 0.5% 0.0% 1.4% 2.8% 0.0%

25 mg

4.9% 2.5%

CTD 2.7.4_ 2.1.2: 5

2

5.7.5.3 III 1245.52
DPP-4

+ 25 mg 18 25.4% +

13 20.6% + 10 mg 13 19.1%

+ 25 mg 25 18.2%

63 5.4%

43 3.7%

+ 10 mg 14 10.2%

DPP-4 + 25 mg 10 14.1%

+ 10 mg 9 6.6% +

25 mg 10 7.3% + 6 9.5%
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44 3.8%

DPP-4 + 25 mg 7 9.9%

37 3.2%

+ 10 mg

9 6.6% + 25 mg 10 7.3%

+ 6 9.5% CTD 2.7.4_ 2.1.3: 5

5.7.5.4 5J 2

10 mg 13.9% 25 mg 14.9%

16.2% 5.8% 6.6%

100 13.99 10 mg

17.77 25 mg 19.51 20.84 11.63

CTD 2.7.4_ 2.2.1.4: 2

10 mg 3.9%

25 mg 4.3% 5.5% 0.6%

0.5% 100

100

CTD 5.3.5.3-3_Table 5.4.5.3

BIcMQ

CTD 2.7.4_ 2.2.1.4: 2

5.7.5.5 7 2

10 mg 14.0% 25 mg 15.3%

15.3% 5.8% 9.8%

100 13.99 10 mg
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16.76 25 mg 18.54 18.47 15.54

CTD 2.7.4_ 2.2.1.4: 3

10 mg 5.0%

25 mg 5.1% 5.6% 0.6%

0.7% 100

100

CTD 5.3.5.3-3_Table 5.4.8.1

BIcMQ

CTD 2.7.4_ 2.2.1.4: 3

5.7.5.6 5 2

10 mg 20.5% 25 mg 19.9%

20.4% 15.2% 17.2%

100 21.86 10 mg

27.02 25 mg 24.19 25.93 22.15

CTD 2.7.4_ 2.2.1.4: 1

100 CTD 5.3.5.3-3_Table 5.4.5.1

BIcMQ

100
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CTD 

2.7.4_ 2.2.1.4: 1 CTD 5.3.5.3-3_Table 5.4.5.1

5.7.6
5.7.6.1

III 1245.52

25 mg 1 36

5 2

74 100

5.7.6.1: 1

5.7.6.1: 1 5 – Treated Set

Placebo Empa 10 Empa 25 All random. 
empa1

All compara-
tors2

Number of patients, N (%) 3498 (100.0) 3612 (100.0) 4585 (100.0) 8365 (100.0) 4644 (100.0)
Total exposure [years] 2743.3 3244.0 4435.7 7801.3 4162.6
Deaths, N (%) 29 (0.8) 18 (0.5) 23 (0.5) 41 (0.5) 33 (0.7)
Time at risk [years] 2766.89 3273.12 4469.10 7867.02 4192.29
Rate per 100 patient-years 1.05 0.55 0.51 0.52 0.79

7
1 1 100 mg
2

CTD 5.3.5.3-3_Table 4.5.1 5.8.5.1

25 mg CTD 

5.3.5.3-3_Table 5.8.3.1 9

14

3 10 mg 4 25 mg 7

5 3 10 mg 1 25 mg 1

CTD 5.3.5.3-3_Listing 5.8.5.10 5 I 1245.16

1 CTD 2.7.4_1.1.2.2
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較的よくみられたのは「一般・全身障害および投与部位の状態」，「心臓障害」および「良性，

悪性および詳細不明の新生物（嚢胞およびポリープを含む）」であった。「一般・全身障害およ

び投与部位の状態」の死亡に至った有害事象の発現割合（曝露量で調整した 100 人・年あたりの

発現率）は，プラセボ群 0.2%（0.25），エンパグリフロジン 10 mg群 0.2%（0.24），エンパグリ

フロジン 25 mg群 0.1%（0.13），エンパグリフロジン群全体 0.2%（0.18），対照群全体 0.2%（0.19）

であり，すべての投与群で同程度であった。「良性，悪性および詳細不明の新生物（嚢胞および

ポリープを含む）」の死亡に至った有害事象の発現割合（曝露量で調整した 100 人・年あたりの

発現率）も，プラセボ群 0.1%未満（0.04），エンパグリフロジン 10 mg群 0.1%（0.09），エンパ

グリフロジン 25 mg群 0.1%（0.09），エンパグリフロジン群全体 0.1%（0.09），対照群全体 0.1%

未満（0.05）と，すべての投与群で同程度であった。「心臓障害」の死亡に至った有害事象の発

現割合（曝露量で調整した 100 人・年あたりの発現率）は，エンパグリフロジン群（エンパグリ

フロジン 10 mg群 0.1%［0.09］，エンパグリフロジン 25 mg群 0.1%［0.13］，エンパグリフロジ

ン群全体 0.1%［0.11］）が対照群（プラセボ群 0.3%［0.36］，対照群全体 0.3%［0.29］）よりや

や低かった。基本語では，比較的よくみられた，死亡に至った有害事象は突然死，死亡および急

性心筋梗塞であった［CTD 5.3.5.3-3_Table 5.8.5.1］。

死亡に至った有害事象の解析に加えて，心血管メタアナリシスの三次エンドポイントとして，

あらゆる原因による死亡率を評価した。その結果は，上記の死亡に至った有害事象の解析結果と

一致しており，あらゆる原因による死亡に関してエンパグリフロジンはリスクとならないことが

示された［CTD 5.3.5.3-1］。

5.7.6.2 重篤な有害事象

5.7.6.2.1 国内第 II相用量検討および長期安全性試験（1245.38試験：第 1治療期）
重篤な有害事象は，プラセボ群 3名（2.8%），エンパグリフロジン 5 mg群 発現なし，エンパ

グリフロジン 10 mg群 発現なし，エンパグリフロジン 25 mg群 3名（2.8%）およびエンパグリフ

ロジン 50 mg群 1名（0.9%）に発現した。重篤な有害事象はいずれも発現割合が低く，投与群間

で大きな差はなかった。基本語では，いずれの重篤な有害事象も，1名ずつの発現であった［CTD 

2.7.4_表 2.1.1: 9］。

5.7.6.2.2 日本人 2型糖尿病患者を含む国際共同第 III相 24週単独投与試験（1245.20試験）
重篤な有害事象は，二重盲検パートでは，プラセボ群で 5名（2.3%），エンパグリフロジン 10 mg

群で 8名（3.7%），エンパグリフロジン 25 mg群で 5名（2.3%），シタグリプチン群で 5名（2.3%）

に発現した。重篤な有害事象（基本語）の各投与群間の発現割合は同程度であった。また，オー

プンラベルのエンパグリフロジン 25 mg群では 3名（3.7%）に重篤な有害事象が発現した。基本

語では，いずれの重篤な有害事象も，1投与群あたり 1名ずつの発現であった［CTD 2.7.4_表 2.1.2: 

1，2.1.2: 6］。
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5.7.6.2.3 III 1245.52
DPP-4 + 10 mg 7 10.3%

+ 10 mg 7 10.3%

2 +

25 mg 2 1.5% 1 1

CTD 2.7.4_ 2.1.3: 6

5.7.6.2.4 5J 2

10 mg 3.6% 25 mg 5.5% 4.4%

2.3% 1.9%

100 10 mg 4.23

25 mg 6.52 5.06 3.24

5.58

10 mg

1.2% 25 mg 1.5% 1.3%

10 mg 0.3% 25 mg

0.3% 1.2% 0.9%

2

2 0.3%

1 1 0.1%

CTD 2.7.4_ 2.2.3: 2

5.7.6.2.5 7 2

10 mg 5.8% 25 mg 6.0% 5.8%

2.3% 2.5% 100

10 mg 6.34

25 mg 6.64 6.34 3.78

5.58

10 mg 0.9%

25 mg 1.9% 1.4% 1.1%
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の発現割合は，プラセボ群（1.2%）が最も高かった。基本語では，いずれかの群で 2名以上にみ

られたのは，蜂巣炎，肺炎，前立腺癌，結腸癌，胃癌，肺の悪性新生物，脳梗塞，白内障，急性

心筋梗塞，狭心症，冠動脈狭窄，睡眠時無呼吸症候群，結腸ポリープ，足関節部骨折，腰部脊柱

管狭窄症，大腿部骨折，硬膜下血腫および骨盤骨折であった。なお，エンパグリフロジン群で，

基本語での発現割合が 0.5%を超える重篤な有害事象はなかった［CTD 2.7.4_表 2.2.3: 3，CTD 

5.3.5.3-3_ Table 5.6.8.1］。

5.7.6.2.6 試験分類 5（国内外の 2型糖尿病患者を対象とした全試験）
重篤な有害事象（死亡に至った事象を含む）の発現割合は，エンパグリフロジン群（エンパグ

リフロジン 10 mg群 9.6%，エンパグリフロジン 25 mg群 10.3%，エンパグリフロジン群全体 9.9%）

が対照群（プラセボ群 12.6%，対照群全体 11.3%）より低かった。曝露量で調整した 100人・年あ

たりの発現率も同様にエンパグリフロジン群が低かった（プラセボ群 17.40，エンパグリフロジン

10 mg群 11.17，エンパグリフロジン 25 mg群 11.20，エンパグリフロジン群全体 11.13，対照群全

体 13.39）。器官別大分類別にみると，重篤な有害事象で最も発現割合が高かったのは「心臓障害」

であったが，エンパグリフロジン群（エンパグリフロジン10 mg群2.2%，エンパグリフロジン25 mg

群 2.3%，エンパグリフロジン群全体 2.2%）が対照群（プラセボ群 4.1%，対照群全体 3.4%）より

低かった。基本語では，急性心筋梗塞，心不全，冠動脈疾患，心筋梗塞および虚血性脳卒中の発

現割合はエンパグリフロジン群が対照群より低かったが，脳血管発作の発現割合はエンパグリフ

ロジン群（3投与群共に 0.4%）が対照群（2投与群共に 0.2%）よりわずかに高かった。その他の

重篤な有害事象（急性腎不全を含む）の発現割合は，すべての投与群で同程度であった。なお，

エンパグリフロジン群で，基本語での発現割合が 0.6%を超える重篤な有害事象はなかった［CTD 

2.7.4_表 2.2.3: 1］。

5.7.7 特に注目すべき有害事象

5.7.7.1 低血糖事象

SGLT2阻害薬のインスリン非依存的な作用機序を考えると，エンパグリフロジンの投与が低血

糖リスクの上昇につながるとは予想されなかったが，すべての臨床試験で低血糖症を綿密にモニ

タリングした。低血糖有害事象（低血糖事象に関連する，または低血糖事象の結果である可能性

がある有害事象）について，治験担当医師等に対し症例報告書で追加情報を提供するよう求めた。

さらに，患者の血糖値が 54～70 mg/dLではあるものの，患者が低血糖事象の典型的な症状を呈し

ておらず，治験担当医師が有害事象ではないと判定した場合は，有害事象としてではなく無症候

性の低血糖事象として報告するものとした。治験担当医師が低血糖の有害事象と判定したものに

ついて，血糖値が≤70 mg/dL であるか，または患者が他者による介助を必要とする場合に，低血

糖事象が「confirmed（確認された）」とみなした。ここに示す解析は，confirmed hypoglycaemic AE

（確認された低血糖有害事象）に基づく。併合解析（試験分類 5J，試験分類 7および試験分類 5）

のすべての低血糖有害事象および無症候性事象の詳細は ISS［CTD 5.3.5.3-3_Section 2.5.14］に示

す。
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5.7.7.1.1
2

5.7.7.1.1: 1 confirmed hypoglycaemic AE

confirmed 

hypoglycaemic AE 1245.52

confirmed hypoglycaemic AE

2 III

1245.23

1245.23(met+SU)

1245.52

confirmed hypoglycaemic AE

2 1245.33

18 18

HbA1c

18 HbA1c

10 mg -0.56% 25 mg -0.70% 25 mg CTD 

5.3.5.3-2_1.4.1.4.3 confirmed hypoglycaemic AE 25 mg

10 mg 5.7.7.1.1: 1 18

60

78 confirmed hypoglycaemic AE

5.7.7.1.1: 1

CTD 5.3.5.1-8_1245.33 _Section 11.4.1.2.1

HbA1c CTD 5.3.5.1-8_1245.33 _Section 11.4.1.2.3
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2 1245.15 1245.38 1245.20 1245.31 1245.52

confirmed hypoglycaemic AE

confirmed hypoglycaemic AE

1245.33 ±

± 25 mg 2 1.3%

confirmed hypoglycaemic AE

5.7.7.1.1: 1 confirmed hypoglycaemic AE

– TS
Background 
antidiabetic 
medication

Trial no.
(Planned)
treatment
duration

Placebo
Empa
10 mg

Empa
25 mg

n/N (%) n/N (%) n/N (%)

Mono

1245.20 24 weeks 1/220 (0.5) 1/216 (0.5) 1/215 (0.5)

1245.311 287 to 335
days *

2/220 (0.9) 1/216 (0.5) 1/215 (0.5)

1245.38 (12weeks) 12 weeks 0/109 0/109 1/109 (0.9)
1245.382

(52weeks) 52 weeks - 0/109 1/109 (0.9)

Metformin

1245.52 (met) 52 weeks - 0/68 1/65 (1.5)
[1245.23 (met) ] 24 weeks 1/206 (0.5) 4/217 (1.8) 3/214 (1.4)

[1245.311
(met) ]

372.5 to 394
days *

3/206 (1.5) 6/217 (2.8) 4/214 (1.9)

SU
± metformin

1245.522
(SU) 52 weeks - 6/136 (4.4) 9/137 (6.6)

[1245.23 (met+SU) ] 24 weeks 19/225 (8.4) 36/224 (16.1) 25/217 (11.5)

[1245.311 
(met+SU) ]

384 to 426
days *

27/225 (12.0) 45/224 (20.1) 33/217 (15.2)

Pioglitazone ± 
metformin

1245.52 (pio) 52 weeks - 2/137 (1.5) 1/136 (0.7)
[1245.19 (pio±met) ] 24 weeks 3/165 (1.8) 2/165 (1.2) 4/168 (2.4)

[1245.311
(pio±met) ]

247to 274
days *

4/165 (2.4) 3/165 (1.8) 5/168 (3.0)

DPP4 inhibitor 1245.52 (DPP4 inhibitor) 52 weeks - 0/68 1/71 (1.4)
-GI 1245.52 ( -GI) 52 weeks - 0/69 0/70

Glinide 1245.52 (Glinide) 52 weeks - 0/70 2/70 (2.9)

Basal insulin ± 
metformin ± 
SU

[1245.33 (18 weeks) ] 18 weeks 35/170 (20.6) 33/169 (19.5) 44/155 (28.4)

[1245.33 (78 weeks) ] 78 weeks 60/170 (35.3) 61/169 (36.1) 56/155 (36.1)

Confirmed hypoglycaemic AE 70 mg/dL

n/N=
Trial No.
1245.52 confirmed
hypoglycaemic AE 5/63 (7.9%)
1 1245.31 1245.19 1245.20 1245.23(met) 1245.23 (met+SU)

1245.31 1245.31 (pio±met)

1245.31 1245.31 (met) 1245.31 (met+SU)

2 10 mg 25 mg
*

CTD 2.7.4_ 2.2.5.5: 1 2.2.5.5: 2 2.2.5.5: 3 CTD 5.3.5.1-8_1245.33 _Table 15.4.5: 6
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5.7.7.1.2
1) 5J 2

Confirmed hypoglycaemic AE 10 mg 0.3% 1 25 mg

0.6% 2 0.7% 5

1 0.5%

5

1

1 1245.38 50 mg

54 mg/dL 1 CTD 2.7.4_

2.2.5.5: 5

2) 7 2

Confirmed hypoglycaemic AE 10 mg 1.0% 9 25 mg

1.8% 16 2.2% 6

25 mg 1 0.1% 54 mg/dL

10 mg 1 0.1% 25 mg 1 0.1%

3 0.2% 3 10 mg

25 mg 1 50 mg 1 1 0.4%

CTD 2.7.4_ 2.2.5.5: 6

3) 5 2

Confirmed hypoglycaemic AE 10 mg 

12.6% 25 mg 10.9% 11.5%

13.2% 12.7% 10 mg 

0.1% 0.5%

0.1% 54 mg/dL

10 mg 6.9%

25 mg 6.2% 6.4% 7.6%

7.1% 28 Confirmed hypoglycaemic AE

10 3 1.3%

1.8% 1.6% CTD 2.7.4_ 2.2.5.5: 4
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Kaplan-Meier Cochran-Mantel-Haenszel CMH

1245.24 1245.38 1245.28

Kaplan-Meier confirmed hypoglycaemic AE

2 CTD 5.3.5.3-3_Figure 

5.14.5.1 confirmed hypoglycaemic AE 12.7%

10 mg 13.7% 25 mg 13.6%

Cochran-Mantel-Haenszel CMH 10 mg

1.166 95% CI 1.034 1.316 25 mg 

1.085 95% CI 0.966 1.218 CTD 5.3.5.3-3_Table 5.14.5.33

confirmed hypoglycaemic AE

confirmed hypoglycaemic AE 1

10 mg 0.877 95%

CI 0.722 1.067 25 mg 0.947 95% CI 0.785 1.143 CTD 5.3.5.3-3_Table 5.14.5.34

5.10.2

1)

5.7.7.2
SGLT2

SMQ BI

MedDRA BIcMQ

5.7.7.2.1
1245.20 1245.31 1245.38 12

BIcMQ 1245.52

BIcMQ

1245.38 1245.20 1245.31
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BIcMQ 1245.52

10 mg 1

BIcMQ

1245.20 1245.31 25 mg 1 1245.52 10 mg

1

5.7.7.2.1: 1 BIcMQ –

TS

Trial no.
(Planned)
treatment
duration

Placebo
Empa
10 mg

Empa
25 mg

Active 
Comparator3

n/N (%) n/N (%) n/N (%) n/N (%)

Mono

1245.20 24 weeks 12/220 (5.5) 13/216 (6.0) 12/215 (5.6) 11/215 (5.1)
1245.311 287 to 335 days * 18/220 (8.2) 18/216 (8.3) 16/215 (7.4) 16/215 (7.4)
1245.38 (12weeks) 12 weeks 1/109 (0.9) 1/109 (0.9) 1/109 (0.9) -
1245.382

(52weeks) 52 weeks - 5/109 (4.6) 3/109 (2.8) -

Add-on
(1245.52) 

Sulfonylurea 52 weeks - 6/136 (4.4) 6/137 (4.4) 2/63 (3.2)
Metformin 52 weeks - 4/68 (5.9) 3/65 (4.6) -
Thiazolizine 52 weeks - 6/137 (4.4) 6/136 (4.4) -

-glucosidase inhibitor 52 weeks - 3/96 (4.3) 3/70 (4.3) -
DPP-4 inhibitor 52 weeks - 5/68 (7.4) 1/71 (1.4) -
Glinide 52 weeks - 3/70 (4.3) 2/70 (2.9) -

1 1245.31 1245.20
2 10 mg 25 mg
3 1245.20 1245.31 1245.52

*
CTD 5.3.5.1-4_1245.20 _Table 12.3.3.3: 1 CTD 5.3.5.1-7_1245.31 _Table 12.A.3.3.3: 1 CTD 2.7.4_
2.1.1: 15 2.1.1: 16 1245.38 CTD 2.7.4_ 2.1.3: 11 1245.52

5.7.7.2.2
1) 5J 2

BIcMQ

1.2% 10 mg 2.1% 25 mg 1.5%

1.8% 1.9% 100

10 mg 2.48 25 mg 1.79

2.11 2.76 3.27

CTD 2.7.4_ 2.2.5.3: 5

BIcMQ

CTD 

5.3.5.3-3_Table 5.12.5.18 BIcMQ

7.3% 0.2% CTD 5.3.5.3-3_Table 5.12.5.19
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2) 7 2

BIcMQ

10 mg 3.9% 25 mg 3.0% 3.4%

1.2% 2.2% 100

2.76 10 mg

4.25 3.69 3.27 CTD 2.7.4_

2.2.5.3: 6

10 mg 25 mg 1 0.1%

CTD 5.3.5.3-3_Table 

5.4.8.2

BIcMQ

10 mg 1 0.1%

10 mg 1 0.1% 25 mg

1 0.1% 2 0.1% BIcMQ

10 mg 1 0.1% CTD 

5.3.5.3-3_Table 5.12.8.6 BIcMQ

10.3% 0.9% CTD 5.3.5.3-3_Table 5.12.8.3

3) 5 2

BIcMQ

8.1% 10 mg 8.9% 25 mg 8.9%

8.8% 8.2% 100

10.91 10 mg 10.48 25 mg

9.65 9.94 9.63

10 mg

0 1 0.03% 2 0.06% 25 mg 4

0.09% 2 0.04% 1 0.02% 3 0.09% 3 0.09%

2 0.06%

CTD 2.7.4_ 2.2.5.3: 1

BIcMQ

1 0.4%

BIcMQ

1 0.4% CTD 5.3.5.3-3_Table 5.12.5.10
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BIcMQ 17.5%

3.8% CTD 5.3.5.3-3_Table 5.12.5.11

5.10.2 2)

5.7.7.3
SGLT2

SMQ BI MedDRA BIcMQ

5.7.7.3.1
1245.38 1245.20 1245.31 BIcMQ

1245.52

BIcMQ

1245.38 1245.20 1245.31

BIcMQ

BIcMQ

BIcMQ
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5.7.7.3.1: 1 BIcMQ –

TS

Trial no.
(Planned)
treatment
duration

Placebo
Empa
10 mg

Empa
25 mg

Active 
Comparator3

n/N (%) n/N (%) n/N (%) n/N (%)

Mono

1245.20 24 weeks 0/220 7/216 (3.2) 9/215 (4.2) 2/215 (0.9)
1245.311 287 to 335 days * 2/220 (0.9) 10/216 (4.6) 11/215 (5.1) 2/215 (0.9)
1245.38 (12weeks) 12 weeks 0/109 1/109 (0.9) 0/109 -
1245.382

(52weeks) 52 weeks - 6/109 (5.5) 0/109 -

Add-on
(1245.52) 

Sulfonylurea 52 weeks - 2/136 (1.5) 0/137 1/63 (1.6)
Metformin 52 weeks - 4/68 (5.9) 2/65 (3.1) -
Thiazolizine 52 weeks - 2/137 (1.5) 1/136 (0.7) -

-glucosidase inhibitor 52 weeks - 2/69 (2.9) 4/70 (5.7) -
DPP-4 inhibitor 52 weeks - 1/68 (1.5) 1/71 (1.4) -
Glinide 52 weeks - 0/70 0/70 -

1 1245.31 1245.20
2 10 mg 25 mg
3 1245.20 1245.31 1245.52

*
CTD 5.3.5.1-4_1245.20 _Table 12.3.3.4: 1 CTD 5.3.5.1-7_1245.31 _Table 12.A.3.3.4: 1 CTD 2.7.4_

2.1.1: 17 2.1.1: 18 1245.38 CTD 2.7.4_ 2.1.3: 13 1245.52

5.7.7.3.2
1) 5J 2

BIcMQ 10 mg 2.7%

100 3.20 25 mg 0.9% 1.07

10 mg 2

4 1.2% 3 0.9%

25 mg 2 CTD 2.7.4_

2.2.5.4: 2

10 mg 1 0.3%

2 0.3% 2 10 mg 1 50 mg

1 CTD 5.3.5.3-3_Table 5.13.5.18 CTD 2.7.4_2.2.5.4 5J

BIcMQ

1.3% 4.2% CTD 5.3.5.3-3_Table 5.13.5.19

2) 7 2

BIcMQ

10 mg 2.3% 25 mg 1.3%

1.8% 0.4% 100
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0.3% CTD 2.7.4_ 2.2.5.4: 3

BIcMQ

BIcMQ

10 mg 1 0.1%

2 0.1% 2 10 mg 1

50 mg 1 CTD 5.3.5.3-3_Table 5.13.8.6 CTD 2.7.4_2.2.5.4 7

BIcMQ

0.9% 4.4% CTD 5.3.5.3-3_Table 5.13.8.3

3) 5 2

BIcMQ

10 mg 4.4% 25 mg 4.8% 4.6%

1.0% 1.1% 100

1.27 10 mg 5.01

25 mg 5.07 5.07 1.25

CTD 2.7.4_ 2.2.5.4: 1

BIcMQ

10 mg 1 25 mg 2

1 10 mg

4 25 mg 0 2 BIcMQ

10 mg 14 0.4%

25 mg 15 0.3% 1 <0.1% CTD 5.3.5.3-3_Table 5.13.5.10

BIcMQ

7.0% 3.3% 2 CTD 5.3.5.3-3_Table 5.13.5.11

5.10.1 1)

5.7.7.4
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SMQ BI MedDRA

BIcMQ

5.7.7.4.1
BIcMQ

1245.20 1245.31

1245.38 12 BIcMQ

1245.52

BIcMQ

1245.38 1245.20 1245.31

5.7.7.4.1: 1 BIcMQ – TS

Trial no.
(Planned)
treatment
duration

Placebo
Empa
10 mg

Empa
25 mg

Active 
Comparator3

n/N (%) n/N (%) n/N (%) n/N (%)

Mono

1245.20 24 weeks 1/220 (0.5) 1/216 (0.5) 0/215 1/215 (0.5)
1245.311 287 to 335 days * 1/220 (0.5) 5/216 (2.3) 1/215 (0.5) 1/215 (0.5)
1245.38 (12weeks) 12 weeks 1/109 (0.9) 1/109 (0.9) 1/109 (0.9) -
1245.382

(52weeks) 52 weeks - 2/109 (1.8) 2/109 (1.8) -

Add-on
(1245.52) 

Sulfonylurea 52 weeks - 4/136 (2.9) 2/137 (1.5) 0/63
Metformin 52 weeks - 3/68 (4.4) 0/65 -
Thiazolizine 52 weeks - 1/137 (0.7) 3/136 (2.2) -

-glucosidase inhibitor 52 weeks - 2/69 (2.9) 2/70 (2.9) -
DPP-4 inhibitor 52 weeks - 1/68 (1.5) 0/71 -
Glinide 52 weeks - 0/70 0/70 -

1 1245.31 1245.20
2 10 mg 25 mg
3 1245.20 1245.31 1245.52

*
CTD 2.7.4_2.1.2: 15 1245.20 CTD 5.3.5.1-7_1245.31 _Table 15.1.3.2.7: 1 CTD 2.7.4_ 2.1.1: 

21 2.1.1: 22 1245.38 CTD 2.7.4_ 2.1.3: 16 1245.52

5.7.7.4.2
1) 5J 2

BIcMQ 0.6% 10 mg

1.5% 25 mg 0.9% 1.1% 0.5%

100 1.38 1.76 1.07 1.29 0.81

10 mg 1.2%

25 mg 0.0% 0.6%

1 2
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CTD 2.7.4_ 2.2.5.7: 3

18 2.6%

CTD 5.3.5.3-3_Table 5.16.5.17

2) 7 2

BIcMQ 0.6% 10 mg

1.8% 25 mg 1.1% 1.4% 0.4%

100 1.38 1.97 1.23 1.55 0.54

BIcMQ

CTD 2.7.4_ 2.2.5.7: 4

1802 107 5.9%

CTD 5.3.5.3-3_Table 5.16.8.6

3) 5 2

BIcMQ 1.4% 10 mg

1.4% 25 mg 1.4% 1.4% 1.2%

100 1.79 1.60 1.49 1.52 1.37

0.3%

10 mg 0.4% 25 mg 0.5%

0.1% 10 mg 0.2% 25 mg

0.2% CTD 2.7.4_ 2.2.5.7: 1

BIcMQ 2 3

100

CTD 2.7.4_ 2.2.5.7: 2

5.10.2

3)
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5.7.7.5
5.7.7.5.1

SMQ

1) 5J 2

SMQ 10 mg

0.6% 25 mg 1.2% 0.9% 0.5%

100 25 mg

1.42 10 mg 0.70 0.97

0.81 SMQ

25 mg

3 0.9% CTD 2.7.4_ 2.2.5.2.1: 2

2) 7 2

SMQ 10 mg

1.1% 25 mg 0.9% 1.0% 0.7%

SMQ 100

10 mg

1.22 25 mg 0.98 1.07

1.07

10 mg 0.5%

25 mg 0.5% 0.4% 0.4% CTD 2.7.4_ 2.2.5.2.1: 

3

3) 5 2

SMQ 2%

1.5% 10 mg 1.2% 25 mg 1.4%

1.3% 1.9% 100

10 mg 1.32 25 mg

1.47 1.42 1.97 2.10

ALT AST
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25 mg 0.2%

0.1%

CTD 2.7.4_ 2.2.5.2.1: 1

5.7.7.5.2

FDA 2009 7 Guidance for Industry: Drug-Induced Liver Injury: 

Premarketing Clinical Evaluation CTD 5.4-45_P09-12413

1) 5J 2

Hy’s law case 25 mg 1

Hy’s law case

ALT AST 10

25 mg 1

CTD 2.7.4_ 2.2.5.2.2: 3

2) 7 2

2 Hy’s law case 1

5J 1 25 mg

40

40 CT

CTD 2.7.4_2.2.5.2.2

7

ALT AST 10

10 mg 25 mg 1 25 mg

1 5J 1 10 mg

37 1
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4

2

1

CTD 2.7.4_2.2.5.2.2 7

3) 5 2

7 Hy’s law case

10 mg 2 25 mg 3 25 mg 1

1

Hy’s law case

ALT AST 3

2 ALT AST 30

2 Hy’s law case

4 10 mg 1 25 mg 2 1

1

ALT AST 10

7 25 mg 4 100 mg

1 1

1

CTD 2.7.4_ 2.2.5.2.2: 1

7 2

1
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5.7.7.6
5.7.7.6.1

SGLT2

SMQ

1) 5J 2

SMQ

2) 7 2

SMQ

3) 5 2

SMQ 5 1.0%

10 mg 1.1% 25 mg 1.2%

1.1% 0.9% 100

1.31 10 mg 1.20 25 mg

1.28 1.23 0.96 CTD 2.7.4_ 2.2.5.1.1: 1

5.7.7.6.2
1) 5J 2

eGFR MDRD

CTD 2.7.4_ 2.2.5.1.2: 2 2.2.5.1.2: 7

UACR 30

<300 mg/g <30 mg/g 10 mg

43.2% 25 mg 41.2% 38.2% 19.0%

21.4% CTD 5.3.5.3-3_Table 6.5.5.39

CTD 5.3.5.3-3_Table 6.5.5.48

2) 7 2

eGFR MDRD

CTD 2.7.4_ 2.2.5.1.2: 3 2.2.5.1.2: 10
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UACR 30

<300 mg/g <30 mg/g 10 mg

41.6% 25 mg 34.9% 37.5% 19.0%

19.1%

1.1 2.9%

21.9 50.0% CTD 

5.3.5.3-3_Table 6.5.8.9

3) 5 2

CTD 2.7.4_ 2.2.5.1.2: 1 eGFR MDRD

CTD 2.7.4_ 2.2.5.1.2: 4

eGFR

2 II 1245.33

2 III 1245.36

2 III 1245.48

eGFR 1245.33 4 1245.36

3 1245.48 2

eGFR

CTD 5.3.5.1-8_1245.33

_Table 15.3.3.1: 6 CTD 5.3.5.1-9_1245.36 _Table 15.3.3.3.2: 4 CTD 5.3.5.1-11_1245.48 _Table 

15.3.3.3: 8 UACR 30

<300 mg/g 300 mg/g

10 mg 3.5% 25 mg 3.2% 3.3% 9.3%

8.3%

10 mg 35.5% 25 mg 36.8%

35.6% 23.5% 24.1%

10 mg 36.1% 25 mg 33.8%

34.7% 28.4% 30.0%

CTD 5.3.5.3-3_Table 6.5.5.9

5.7.7.7
SGLT2

SMQ BI
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MedDRA BIcMQ

1) 5J 2

BIcMQ 10 mg

25 mg 0.6% 2.1% 0.9%

1.4% 0.9% 100 1.39 2.46 1.07

1.62 1.62

10 mg 3 25 mg 1

1 1 CTD 

2.7.4_ 2.2.5.6: 3

25-OH D

iPTH I

N- NTx

CTD 2.7.4_ 2.2.5.6: 4

2) 7 2

BIcMQ 10 mg

25 mg 0.6% 3.0% 1.8%

2.3% 1.5% 100 1.39 3.22 1.98

2.51 2.17

0.3% CTD 2.7.4_ 2.2.5.6: 5

25-OH D iPTH

NTx

CTD 2.7.4_ 2.2.5.6: 6
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3) 5 2

BIcMQ 10 mg

25 mg 1.6% 1.6% 1.1% 1.3%

1.6% 100 2.01 1.82 1.13 1.40 1.74

0.6% 10 mg 0.6%

25 mg 0.3% 0.4% 0.5%

CTD 2.7.4_ 2.2.5.6: 1

25-OH D iPTH

NTx

CTD 2.7.4_ 2.2.5.6: 2

5.7.7.8

SGLT2

7 2 5

2 Acanthosis nigricans

SMQ Malignant or unspecified tumours

20000091 SMQ Malignancy related conditions 20000092

6

6

2 1000 mg/kg/

50 3 50 2 CTD 4.2.3.4.1-1_U -3581

2 2 Cox

5.7.7.8.1 BIcMQ
1) 7 2

BIcMQ 10 mg 25 mg

6 0.7% 16 1.8% 22

1.2% 0 3 1.1% 100
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0.73 1.97 1.30 0 1.61

153.4

336.0

CTD 2.7.4_ 1.2.2: 3 CTD 5.3.5.3-3_Table 5.17.8.1

6 6

BIcMQ 10 mg 25 mg

3 0.4% 8 1.0% 13 0.8% 0

2 1.6% 100 0.75 2.03 1.54 0

2.24 MedDRA

B

NEC

2 100 0.24

1 0.12 CTD 2.7.4_ 2.2.5.8.1: 7

2) 5 2

BIcMQ 10 mg 25 mg

37 1.0% 51 1.1%

89 1.1% 32 0.9% 42 0.9% 100

1.13 1.15 1.14 1.16 1.01

CTD 5.3.5.3-3_Table 5.17.5.1

6 6

BIcMQ 10 mg 25 mg

22 0.8% 25 0.7% 49 0.8% 16 0.7%

25 0.8% 100 1.31 1.04 1.17

1.22 1.14 CTD 2.7.4_ 2.2.5.8.1: 1

6

CTD 2.7.4_ 2.2.5.8.1: 2 6

CTD 2.7.4_ 2.2.5.8.1: 3

6

CTD 2.7.4_ 2.2.5.8.1: 4
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5.7.7.8.2 Cox
Cox

10 mg 25 mg

5.7.7.8.2.1 2
5 2

II

1245.38 2 40

1 12

1245.28 2 II 1245.9

1245.10 1245.24

1)

10 mg

1.05 95% CI 0.64 1.71 25 mg

1.21 95% CI 0.76 1.92 10 mg 25 mg

CTD 5.3.5.3-7_Table 

30.1.1 3 10 mg

25 mg

CTD 5.3.5.3-7_Figure 30.1.2

2)

10 mg 0.50 95% CI

0.04 5.46 25 mg 0.50 95% CI

0.05 5.48 10 mg 25 mg

CTD 5.3.5.3-7_Table 30.2.1

2/3498 10 mg 1/3293

25 mg 1/3503

CTD 5.3.5.3-7_Figure 30.2.2

5.7.7.8.2.2 2
5 1245.52 III

1245.38

2 1

2 1245.24 II
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II 1245.9 1245.10 1245.24

1245.24

1)

10 mg

0.92 95% CI 0.56 1.50 25 mg

1.33 95% CI 0.85 2.09 10 mg 25 mg

CTD 5.3.5.3-7_Table 

30.1.3

3 10 mg

25 mg

CTD 5.3.5.3-7_Figure 30.1.4

2)

10 mg 0.50 95% CI

0.04 5.46 25 mg 0.50 95% CI

0.05 5.48 10 mg 25 mg

CTD 5.3.5.3-7_Table 30.2.3

2/3498 10 mg 1/3841

25 mg 1/4817 CTD 

5.3.5.3-7_Figure 30.2.4

5.7.8
III 1245.31

10 mg

65.7% 81.4% 25 mg

69.3% 73.3%

10 mg 3.2% 7.0% 25 mg 3.3% 8.9%

1245.31

10 mg 334.2 474.7 25 mg 333.3 441.2
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1 2

CTD 2.7.4_2.1.5

5.8
5J 7 5

5.7.7.6.2

5.7.7.5.2 5.7.7.7

CTD 2.7.4_3 CTD 5.3.5.3-3

5.8.1

10 mg 2.8 4.3% 25 mg

2.4 3.9% CTD 2.7.4_ 3.1: 1 3.1: 3 3.1: 4 10 mg

6 8 g/L 25 mg 5 8 g/L CTD 5.3.5.3-3_Table 6.2.5.1 6.2.5.2 6.2.8.1

2 4

5 MedDRA

2 5 2

100

CTD 2.7.4_3.1

CTD 5.3.5.3-3_Table 6.1.5.1 6.2.5.1 6.3.5.1

5.8.2

10 mg -38 -31 mol/L
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25 mg群：-43～-35 μmol/L），プラセボ群または対照群全体ではこのような低下は認められなかっ

たか，認められたとしてもわずかであった。尿酸が基準値範囲（ベースライン値）から基準値下

限未満（治験薬投与期間最終値）に変動した患者の割合は，エンパグリフロジン群がプラセボ群

に比べてやや高く，基準値上限超（ベースライン値）から基準値範囲（治験薬投与期間最終値）

に変動した患者の割合も，エンパグリフロジン群がプラセボ群に比べて高かった。これらの変化

の臨床的にな意味は不明であるが，一部の疫学的研究では，尿酸は心血管リスクのマーカーとし

て報告されており，尿酸値が低いと心血管系イベントの罹患率および死亡率が低下するとされて

いる［CTD 5.4-57_R13-0029，CTD 5.4-58_R13-0033］。尿酸値の詳細は［CTD 2.7.4_3.4項］に記

載している。

5.8.3 血清脂質

試験分類 5（国内外の 2 型糖尿病患者を対象とした全試験）において，脂質パラメータのわず

かな上昇がエンパグリフロジン群に認められた。総コレステロール，高比重リポ蛋白（HDL）コ

レステロールおよび低比重リポ蛋白（LDL）コレステロールの上昇については，プラセボ群と比

べてより大きかった。エンパグリフロジン 24 週間投与後の各パラメータのプラセボ群との差は，

総コレステロールではエンパグリフロジン 10 mg群で 0.06，25 mg群で 0.12，HDLコレステロー

ルでは両群とも 0.05，LDLコレステロールでは 10 mgで 0.05，25 mg群で 0.10であった（単位は

いずれも mmol/L）。これらのパラメータでは，基準値範囲（ベースライン値）から基準値上限超

（治験薬投与期間最終値）に変動した患者の割合もプラセボ群および対照群全体と比較して高か

った。LDL／HDL比およびトリグリセリドには臨床的に意味のある差は認められなかった［CTD 

2.7.4_3.5項］。

試験分類 7（日本人 2 型糖尿病患者を対象とした単独・併用投与集団）における脂質パラメー

タの変動の傾向は，エンパグリフロジン群ではおおむね上述の試験分類 5 と大きな違いはなかっ

たが，試験分類 7ではトリグリセリドがやや低下する傾向にあった。試験分類 5J（日本人 2型糖

尿病患者を対象とした単独投与集団）では，試験分類 5および試験分類 7でみられたほどの明ら

かな傾向はなかったが，全体的に HDL コレステロール値は増加傾向，LDL／HDL 比およびトリ

グリセリドは低下傾向にあった［CTD 2.7.4_3.5項］。

5.9 心血管イベントに関するメタアナリシスの結果

エンパグリフロジン投与時の心血管に対する安全性を検討するため，事前に規定したメタアナ

リシスを行った。この解析の主要評価項目は，心血管死（致死的脳卒中および致死的心筋梗塞を

含む），非致死的心筋梗塞，非致死的脳卒中，および不安定狭心症による入院の 4 項目からなる

複合評価項目MACE（主要な心血管イベント）とした。投与期間が 12週間を超えるすべての二重

盲検試験と対照試験をこのメタアナリシスの対象とした（1245.19試験，1245.20試験，1245.23試

験，1245.25 試験，1245.28 試験，1245.31 試験，1245.33 試験および 1245.36 試験）。患者に割り

当てられた治験薬に対して盲検化された独立判定委員会がすべての事象を中央で判定した。解析
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方法（特に非劣性マージン）は，FDA および欧州医薬品審査庁（EMA）のガイドライン［CTD 

5.4-55_R09-2151，CTD 5.4-56_R12-3960］に基づいている。

メタアナリシスは投与を受けた患者合計 9971 名を対象とした（プラセボ群：2804 名；エンパ

グリフロジン 10 mg群：2601名；エンパグリフロジン 25 mg群：3571名；実薬対照群：995名）。

この総患者数のうち 4527名（45.4%）は，心血管リスクの高い 2型糖尿病患者での比較試験（1245.25

試験：現在進行中）に登録された患者からであった。中間解析の結果，ガイドラインの要求事項

が満たされていたことから，エンパグリフロジンの投与は心血管イベントリスクを上昇させない

ことが示された。本中間解析の結果はメタアナリシスの報告書［CTD 5.3.5.3-1］に示す。

5.10 特定された副作用の概要

副作用の特定には，試験期間が 18週から 24週までのプラセボ対照二重盲検試験を用いた最大

のデータセットを使用した（試験分類 30：企業中核データシート［CCDS］用の解析，試験分類

10：リスクマネージメントプラン用の解析）。この特別な併合解析は，添付文書に記載するため

の有害事象を特定するための精度を上げるために行われており，エンパグリフロジンに関する臨

床的に有用な副作用プロファイルを提示できると考えられる。この併合解析の対象となったのは，

1245.19試験（ピオグリタゾンまたはピオグリタゾンとメトホルミンの併用による基礎治療を受け

ている 2型糖尿病患者を対象とした第 III相プラセボ対照試験），1245.20試験（日本人 2型糖尿

病患者を含む国際共同第 III相 24週単独投与試験），1245.23試験（メトホルミンまたはメトホル

ミンとスルホニル尿素薬の併用による基礎治療を受けている 2 型糖尿病患者を対象とした第 III

相プラセボ対照試験）および 1245.33 試験（インスリンを基礎治療薬とする 2 型糖尿病患者を対

象とした国際共同第 II相試験：基礎インスリンの用量が一定である投与後 18週間までのデータ）

である。治験薬とプラセボの曝露期間を同一にするために，延長投与期間は除外した。この併合

解析には，プラセボの投与を受けた患者 986名と，エンパグリフロジン 25 mgの投与を受けた患

者 969名を組入れた［CTD 5.3.5.3-6_Table 5.1.1.1.1］。これらの全試験に対する横断的な解析，ま

たは基礎治療薬ごとの解析を行い，特定の有害事象を探索した。ここでは，最大予定臨床用量で

あるエンパグリフロジン 25 mgとプラセボを比較している。

以下の規定に従い，エンパグリフロジンの副作用（治験担当医師による因果関係の判定によら

ない）を特定した。

A. エンパグリフロジン 25 mgでの発現割合が 2%以上であり，プラセボ群での発現割合の 2倍

を超えるかプラセボ群では発現しなかった有害事象

B. 上記のアルゴリズムを満たさないが，医学的な妥当性に基づき，エンパグリフロジン 25 mg

との因果関係の可能性があると考えられる有害事象

C. 基礎治療薬ごとに一貫したパターン：基礎治療の種類（単独療法，メトホルミン ± スルホ

ニル尿素剤，ピオグリタゾン ± メトホルミン，インスリン ± 他の経口血糖降下薬）ごと
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25 mg 2%

2

5.10.1 A
A MedDRA

A

1)

“ ”

BIcMQ BI MedDRA

25 mg 36 3.7% 9 0.9% CTD 

5.3.5.3-6_Table 5.1.1.2.6.2 25 mg

7 1.5% 25 mg 27 6.5%

CTD 5.3.5.3-6_Table 5.1.1.2.6.7

2 0.4% 25 mg 9 1.6% CTD 5.3.5.3-6_Table

5.1.1.2.6.7 CTD 

5.3.5.3-6_Table 5.1.1.2.6.3 CTD 5.3.5.3-6_Table

5.1.1.2.6.4

25 mg

2)

MedDRA

CCDS CTD 5.3.5.3-6

25 mg

30 3.1% 8 0.8% CTD 5.3.5.3-6_Table

5.1.1.2.10.2 1

0 25 mg 1 0.1% CTD 5.3.5.3-6_Table

5.1.1.2.10.3 1% 4 0.4%

25 mg 7 0.7% CTD 5.3.5.3-6_Table 5.1.1.2.10.2

CTD 5.3.5.3-6_Table 5.1.1.2.10.4
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25 mg

5.10.2 B
B

1)

MedDRA NEC

BIcMQ BI MedDRA

BIcMQ

BIcMQ 2 0.9%

25 mg 1 0.5% CTD 5.3.5.3-6_Table 5.1.2.2.7.1.2 1245.20

BIcMQ

1 0.5% 25 mg 5 2.3%

22 9.8% 25 mg

28 12.9% ± 4 2.4%

25 mg 6 3.6% 25 mg

CTD 5.3.5.3-6_Table 5.1.2.2.7.1.2 1245.23 1245.19

BIcMQ ±

± 25 mg

32 18.8% 25 mg 41 26.5%

CTD 5.3.5.3-6_Table 5.1.2.2.7.1.2 1245.33

CTD 5.3.5.3-6_Table

5.1.1.2.7.1.3 5.1.1.2.7.1.4

54 70 mg/dL

1 0.5%

25 mg 1 0.5% CTD 5.3.5.1-4_1245.20 _Table 15.3.2.3: 2

0 25 mg 2 0.9% CTD 
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5.3.5.1-5_1245.23 _Table 15.1.3.2.3: 3 ±

2 1.2% 25 mg 3 1.8% CTD 5.3.5.1-3_1245.19

_Table 15.3.2.3: 3 25 mg

12 5.3%

25 mg 16 7.4% CTD 5.3.5.1-5_1245.23 _Table 15.2.3.2.3: 3

± ± 9 5.3%

25 mg 12 7.7% CTD 5.3.5.1-8_1245.33 _Table 15.4.5: 3

25 mg

54 mg/dL

25 mg 0 CTD 5.3.5.1-4_1245.20 _Table 15.3.2.3: 2

1 0.5% 25 mg 1 0.5%

CTD 5.3.5.1-5_1245.23 _Table 15.1.3.2.3: 3 ±

1 0.6% 25 mg 1 0.6% CTD 

5.3.5.1-3_1245.19 _Table 15.3.2.3: 3 25 mg

7

3.1% 25 mg 9 4.1% CTD 5.3.5.1-5_1245.23 _Table 15.2.3.2.3:

3 ± ±

26 15.3% 25 mg 31 20.0% CTD 5.3.5.1-8_1245.33 _Table

15.4.5: 3 25 mg

2)

25 mg BIcMQ

76 7.7% 25 mg 74 7.6%

CTD 5.3.5.3-6_Table 5.1.1.2.5.2

2 0.2% 25 mg 1 0.1% CTD 5.3.5.3-6_Table

5.1.1.2.5.3

1 0.1% 25 mg 1 0.1%
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CTD 5.3.5.3-6_Table 5.1.1.2.5.2

BIcMQ 25 mg 1 0.1%

2 0.2% CTD 5.3.5.3-6_Table 5.1.1.2.5.4

BIcMQ 25 mg

60

12.6% 25 mg 65 15.7% 16 3.1%

25 mg 9 1.6% CTD 5.3.5.3-6_Table 5.1.1.2.5.7

BIcMQ 50 65 65 75

1.5 40 7.1% 15 10.3% 25 mg

1.7 35 6.9% 20 11.5% CTD 5.3.5.3-6_Table 5.1.1.2.5.6

BIcMQ

25 mg

25 mg

3)

BIcMQ

3 0.3% 25 mg 2 0.2%

CTD 5.3.5.3-6_Table 5.1.1.2.4.2

25 mg 1 0.1% 1

CTD 5.3.5.3-6_Table 5.1.1.2.4.3 5.1.1.2.4.4

75 25 mg

25 mg 50

25 mg

50 65 0.2% 1

25 mg 0% 0 65 75

1.4% 2 25 mg 0% 0 CTD 5.3.5.3-6_Table

5.1.1.2.4.6 75 2.1% 5

25 mg 4.4% 12 CTD 5.3.5.3-5_Table 4.2.1.2.11

5

2378 24 1.0%

25 mg 3214 29 0.9% CTD 
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5.3.5.3-3_Table 5.16.5.15 1120

25 2.2% 25 mg 1371

37 2.7% CTD 5.3.5.3-3_Table 5.16.5.15

3158 39 1.2%

25 mg 4221 55 1.3%

CTD 5.3.5.3-3_Table 5.16.5.16

340 10 2.9% 25 mg

364 11 3.0% CTD 5.3.5.3-3_Table 5.16.5.16

25 mg 75

BIcMQ

BIcMQ 75

“5

” 75

5.10.3 C

5.10.4 2
2

5.11
5.11.1

CTD 2.7.4_4.1 5J 7

7

1 0.6% 5
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CTD 2.7.4_2.2.5.7

2 III

1245.19 2 III 24 1245.20

2 III 1245.23

130 mmHg

80 mmHg “ ” “

” CTD 2.7.4_4.1.1

5.11.2 QT
30

25 mg 200 mg 8 QT (c) 

1245.16 CTD 5.3.4.1-1 QT (c) 

CTD 2.7.2_2.4 CTD 2.7.4_4.2

5.11.3
5.11.3.1

2

7

5.11.3.1.1
4 50 50 65 65 75 75

7

confirmed hypoglycaemic AE

CTD

2.7.4_5.1.1
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5.11.3.1.2

BIcMQ

BIcMQ

0.9% vs. 10.3% 0.9% vs. 

4.4% CTD

2.7.4_5.1.2

5.11.3.1.3 BMI
BMI 4 25 kg/m2 25 kg/m2 30 kg/m2 30 kg/m2 35 kg/m2

35 kg/m2

35 kg/m2

BIcMQ

BIcMQ BMI

35 kg/m2

confirmed hypoglycaemic AE

BMI CTD 2.7.4_5.1.5

5.11.3.1.4
2

7 2 5

2 III 1245.36

5.11.3.1.4.1 2 7
eGFR 90 mL/min/1.73 m2 60

<90 mL/min/1.73 m2 30 <60 mL/min/1.73 m2

7

confirmed hypoglycaemic AE

CTD 2.7.4_5.1.6

5.11.3.1.4.2 2 5
5
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eGFR 90 mL/min/1.73 m2 4011

CKD G2 eGFR 60 <90 mL/min/1.73 m2 6836

A CKD G3a eGFR 45 <60 mL/min/1.73 m2 1429

B CKD G3b eGFR 30 <45 mL/min/1.73 m2 603

CKD G4 eGFR 15 <30 mL/min/1.73 m2 115

1)

SMQ

BIcMQ

SMQ BIcMQ

B

CTD

2.7.4_5.1.6

75 BIcMQ

BIcMQ 75

75

CTD 2.7.4_5.1.1

2)

eGFR

eGFR

2 III 1245.36

eGFR 2 4

eGFR

CTD 2.7.4_2.2.5.1.2 2 eGFR 5.1.6
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CTD 2.7.4_5.1.6

3)

5 A CKD G3a eGFR 45

<60 mL/min/1.73 m2 B CKD G3b eGFR 30

<45 mL/min/1.73 m2

A CKD G3a eGFR 45 <60 mL/min/1.73 m2

A SMQ BIcMQ

BIcMQ 10 mg 25 mg

confirmed hypoglycaemic AE

SMQ 25 mg

BIcMQ 10 mg

3 CTD 5.3.5.3-3_Table 5.12.5.20

BIcMQ 25 mg 10 mg

5.11.3.1.4.2: 1

A SMQ

25 mg BIcMQ 10 mg
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5.11.3.1.4.2: 1 A

5 – TS
Placebo Empa 10 Empa 25

N (%) Rate / 
100 p-y N (%) Rate / 

100 p-y N (%) Rate / 
100 p-y

Number of patients 471
(100.0)

406
(100.0)

514
(100.0)

Exposure, mean (SD) [days] 322.7 (153.8) 325.9 (165.1) 332.7 (167.1)
Patients with any adverse event 362 (76.9) 243.56 294 (72.4) 214.57 373 (72.6) 204.01
Patients with AEs leading to discontinuation 
of study medication

38 (8.1) 9.26 27 (6.7) 7.57 32 (6.2) 6.86

Patients with serious adverse events 87 (18.5) 23.51 56 (13.8) 16.89 66 (12.8) 15.05
Patients with decreased renal function (SMQ) 11 (2.3) 2.67 13 (3.2) 3.65 14 (2.7) 3.03
Patients with hepatic injury (SMQ) 2 (0.4) 0.48 2 (0.5) 0.55 8 (1.6) 1.71
Patients with urinary tract infection (BIcMQ) 42 (8.9) 10.71 57 (14.0) 17.39 44 (8.6) 9.95
Patients with genital infection (BIcMQ) 4 (0.8) 0.96 9 (2.2) 2.50 23 (4.5) 5.02
Patients with confirmed hypoglycaemic AEs1 101 (21.4) - 68 (16.7) - 87 (16.9) -
Patients with bone fracture (BIcMQ) 17 (3.6) 4.15 13 (3.2) 3.66 8 (1.6) 1.71
Patients with volume depletion (BIcMQ) 10 (2.1) 2.44 13 (3.2) 3.66 11 (2.1) 2.37

1 70 mg/dL 

CTD 5.3.5.3-3_Table 4.5.14, 5.2.5.16, 5.5.5.14, 5.6.5.14, 5.10.5.16, 5.11.5.14, 5.12.5.20, 5.13.5.20, 5.14.5.36, 
5.15.5.14, 5.16.5.14

A BIcMQ

10 mg 25 mg

25 mg 10 mg

1 0.2% 10 mg

25 mg CTD 5.3.5.3-9_Table 

7.3.2.8 25 mg 1 0.2%

10 mg CTD 

5.3.5.3-9_Table 7.2.2.8 A

5 CTD 2.7.4_2.2.5.4

A BIcMQ

10 mg 14.0% 8.9% 25 mg 8.6%

BIcMQ

7.4% 10 mg 11.8% 25 mg 7.8%

BIcMQ

3 0.6% 10 mg 3 0.7% 25 mg
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1 0.2% BIcMQ

1 0.2% 10 mg 2 0.5%

25 mg 1 0.2%

10 mg 1 0.2%

10 mg

CTD 5.3.5.3-3_Table 5.12.5.20 CTD 5.3.5.3-9_Table 7.2.2.13

7.3.2.13 BIcMQ

A SMQ 25 mg

10 mg 5.11.3.1.4.2: 2

SMQ

SMQ

ALT AST 3 5 10

20 ALT AST

3 2 0.4%

10 mg 1 0.2% 25 mg 2 0.4%

10 mg 1 5

25 mg 1 10 ALT AST

3 2 CTD 

5.3.5.3-9_Table 6.5 5

CTD 2.7.4_2.2.5.2.2

5.11.3.1.4.2: 2 A SMQ

5 – TS
Placebo Empa 10 Empa 25

MedDRA preferred term N (%) Rate / 
100 p-y N (%) Rate / 

100 p-y N (%) Rate / 
100 p-y

Number of patients with CKD stage 3A at baseline 471
(100.0)

406
(100.0)

514
(100.0)

Patients with hepatic injury (SMQ) 2 (0.4) 0.48 2 (0.5) 0.55 8 (1.6) 1.71
Hepatic steatosis 1 (0.2) 0.24 0 0 4 (0.8) 0.85
Hepatitis 0 0 0 0 1 (0.2) 0.21
Ischaemic hepatitis 1 (0.2) 0.24 0 0 0 0
Liver disorder 1 (0.2) 0.24 0 0 0 0
Liver injury 0 0 1 (0.2) 0.28 0 0
Hepatic enzyme increased 0 0 1 (0.2) 0.28 2 (0.4) 0.42
Gamma-glutamyltransferase increased 1 (0.2) 0.24 0 0 0 0
Transaminases increased 0 0 0 0 1 (0.2) 0.21

CTD 5.3.5.3-3_Table 5.11.5.14
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A SMQ

10 mg 25 mg 5.11.3.1.4.2: 1

A

eGFR

1 mL/min/1.73 m2

5.11.3.1.4.2: 3 1245.36 A

5.11.3.1.4.2: 1 eGFR

5.11.3.1.4.2: 3 A eGFR MDRD mL/min/1.73 m2

5 – TS
eGFR [mL/min/1.73 m2] Placebo Empa 10 Empa 25

Number of patients with CKD stage 3A 
at baseline

471 403 500

Baseline, median (Q1, Q3) 53.41 (49.76, 57.30) 54.09 (49.94, 57.17) 53.55 (49.55, 56.86)
Last value on treatment, median (Q1, Q3) 53.32 (47.94, 59.78) 52.02 (46.75, 58.89) 51.56 (46.10, 58.02)
Difference from baseline, median (Q1, Q3) 0.55 (-5.06, 5.54) -0.77 (-6.15, 4.03) -1.21 (-6.28, 3.93)

1245.24 1245.38

CTD 5.3.5.3-3_Table 6.5.5.25

1245.36 A FAS52 completers FAS 331

25 mg eGFR

5.11.3.1.4.2: 1 3 eGFR

A 55% eGFR

52 eGFR
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CTD 5.3.5.3-9_Figure 56.1

5.11.3.1.4.2: 1 1245.36 A

52 3 eGFR

MDRD mL/min/1.73 m2 – FAS 52 completers

A CKD

CKD

10 mg 25 mg

5.11.3.1.4.2: 4

5.11.3.1.4.2: 4 A

CKD MDRD 5 – TS
Last eGFR value on-treatment Placebo Empa 10 Empa 25

N (%) N (%) N (%)
Number of patients with CKD stage 3A at baseline 471 (100.0) 403 (100.0) 500 (100.0)
Normal ( 90 mL/min/1.73 m2) 2 (0.5) 2 (0.6) 5 (1.1)
CKD stage 2 (60 to <90 mL/min/1.73 m2) 102 (24.0) 80 (22.3) 84 (18.6)
CKD stage 3 (30 to <60 mL/min/1.73 m2) 318 (74.8) 274 (76.3) 362 (80.1)
CKD stage 4 (<30 mL/min/1.73 m2) 3 (0.7) 3 (0.8) 1 (0.2)
CKD

CTD 5.3.5.3-3_Table 6.5.5.25 6.5.5.26

A

UACR 30
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<300 mg/g 300 mg/g

UACR 5.11.3.1.4.2: 5

CTD 5.3.5.3-3_Table 6.5.5.30

5.11.3.1.4.2: 5 A

mg/g

5 – TS
Baseline UACR category Placebo Empa 10 Empa 25
Normal (<30 mg/g), N 233 193 243

Median (Q1, Q3) 0.9 (-1.8, 6.2) 0.9 (-2.0, 6.2) 0.0 (-3.5, 5.3)
Microalbuminuria (30 to <300 mg/g), N 124 107 143

Median (Q1, Q3) 0.9 (-28.3, 87.1) -23.9 (-57.5, 8.8) -26.5 (-62.8, -6.2)
Macroalbuminuria ( 300 mg/g), N 63 54 60

Median (Q1, Q3) -137.9
(-426.1, 229.8)

-274.9
(-591.4, -12.4)

-412.4
(-672.3, -39.8)

CTD 5.3.5.3-3_Table 6.5.5.29

B eGFR 30 <45 mL/min/1.73 m2

B SMQ

BIcMQ 10 mg

25 mg SMQ BIcMQ

confirmed hypoglycaemic AE 25 mg

5.11.3.1.4.2: 6

10 mg 25 mg
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5.11.3.1.4.2: 6 B

5 – TS
Placebo Empa 10 Empa 25

N (%) Rate / 
100 p-y N (%) Rate / 

100 p-y N (%) Rate / 
100 p-y

Number of patients 239 
(100.0)

138 
(100.0)

225
(100.0)

Exposure, mean (SD) [days] 333.4 (133.0) 308.0 (171.2) 326.7 (146.8)
Patients with any adverse event 190 (79.5) 243.54 98 (71.0) 238.92 178 (79.1) 271.63
Patients with AEs leading to discontinuation 
of study medication

17 (7.1) 7.82 17 (12.3) 15.22 24 (10.7) 12.01

Patients with serious adverse events 49 (20.5) 25.29 23 (16.7) 22.13 45 (20.0) 24.25
Patients with decreased renal function (SMQ) 8 (3.3) 3.70 9 (6.5) 8.21 19 (8.4) 9.81
Patients with hepatic injury (SMQ) 1 (0.4) 0.45 0 0 2 (0.9) 0.99
Patients with urinary tract infection (BIcMQ) 27 (11.3) 13.15 17 (12.3) 16.39 43 (19.1) 23.95
Patients with genital infection (BIcMQ) 1 (0.4) 0.45 3 (2.2) 2.62 7 (3.1) 3.49
Patients with confirmed hypoglycaemic AEs1 54 (22.6) - 28 (20.3) - 58 (25.8) -
Patients with bone fracture (BIcMQ) 6 (2.5) 2.76 1 (0.7) 0.86 5 (2.2) 2.48
Patients with volume depletion (BIcMQ) 8 (3.3) 3.69 1 (0.7) 0.86 6 (2.7) 3.00
1 70 mg/dL

CTD 5.3.5.3-3_Table 4.5.14, 5.2.5.16, 5.5.5.14, 5.6.5.14, 5.10.5.16, 5.11.5.14, 5.12.5.20, 5.13.5.20, 5.14.5.36, 
5.15.5.14, 5.16.5.14

5.11.3.1.4.3 2 III
1245.36

25 mg

10 mg 25 mg 10

mg 25 mg

10 mg 25 mg

25 mg CTD.2.7.4_2.1.4

5.11.3.2

5 2 2 1

2 CTD 2.7.4_5.4
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CTD 2.7.4_5.4

“6. ”

5.11.4
5.11.4.1

I 1245.1 CTD 5.3.3.1-1 800 mg

I

CTD 5.3.3.1-3_1245.5 100 mg

II 1245.38

50 mg 12

PK PD

QT/QTc 1245.16 CTD 5.3.4.1-1

200 mg QT(c)

CTD 2.7.4_5.5

5.11.4.2
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3

CTD 2.7.4_5.6 5.7

5.11.4.3

5 2

CTD 2.7.4_5.8

5.11.5
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6.
- -2 SGLT2

SGLT2

6.1
6.1.1

2 1 5 10 25 mg 1 1 4

Day 27 24 40.8

93.0 g 10 mg 80.9 g 25 mg 93.0 g 1245.15

24

10 mg 25 mg 24 1245.15

1 1

CTD 2.7.3_4.1.1

1245.79 AUC0-

16% Cmax 37% AUC0- 90% CI

80 125%

II III 1245.3

10 mg 25 mg 1245.52

4.2.1 4.2.2

CTD 2.7.3_4.1.2

6.1.2
6.1.2.1

II 1245.38

2 III 24 1245.20

III 1245.31 III
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1245.52 52

6.1.2.1.1 II 1245.38

1) HbA1c

2 5 10 25 50 mg 12

HbA1c 12

5 mg -0.72% 10 mg -0.70% 25 mg -0.95%

50 mg -0.91% p<0.0001 HbA1c

25 mg CTD 2.7.3_ 4.2.1.1: 1

HbA1c 7.0% 12 HbA1c 7.0%

FAS NCF 5 mg 10 mg 25 mg

50 mg 2.8% 26.2% 19.0% 32.1% 32.7% 4.2.1.1

10 mg 25 mg 12

1 40 2

52 12 10 mg 25 mg

HbA1c 52 CTD 2.7.3_ 4.2.1.1: 

1

2) FPG
12 FPG

5 mg -26.70 mg/dL 10 mg -29.34 mg/dL 25 mg -37.75 mg/dL 50 mg

-36.60 mg/dL p<0.0001 25 mg

HbA1c CTD 2.7.3_ 4.2.1.1: 2

12 10 mg 25 mg FPG

52 CTD 2.7.3_ 4.2.1.1: 2

6.1.2.1.2 2 III 24 1245.20
III 1245.31

1) HbA1c

2 10 25 mg 24

1245.20 HbA1c 24

10 mg -0.74% 25 mg

-0.85% p<0.0001 HbA1c
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24 25 mg 10 mg

HbA1c 24

10 mg -0.58% 25 mg -0.86%

p<0.0001 10 mg 25 mg

CTD 2.7.3_ 4.2.1.2: 1 HbA1c 7.0% 24

HbA1c 7.0% FAS NCF

10 mg 25 mg 11.5% 34.2% 43.3% 4.2.1.2

1245.20 24

III 1245.31

1245.20 52 HbA1c 24

10 mg 25 mg HbA1c 52

CTD 2.7.3_ 4.2.1.2: 1

CTD 5.3.5.1-7_1245.31 _Appendix 16.1.9.2 Table 1.10.2.2.1.2

2) FPG
24 FPG

10 mg -31.1 mg/dL 25 mg -36.0 mg/dL

FPG p<0.0001 24

25 mg 10 mg CTD 2.7.3_ 4.2.1.2: 

2 24 10 mg 25 mg FPG

52 CTD 2.7.3_ 4.2.1.2: 2

CTD 2.7.3_ 4.2.1.2: 2 CTD 

5.3.5.1-7_1245.31 _Appendix 16.1.9.2 Table 1.10.2.2.2.2

6.1.2.1.3 III 1245.52

1) HbA1c

-

DPP-4 10 mg 25 mg

52 10 mg

25 mg HbA1c 12 52

CTD 2.7.3_ 5.1.3: 1

2) FPG
10 mg 25 mg 52

10 mg 25 mg FPG
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12 52

CTD 2.7.3_ 5.2.3: 1

6.1.2.2 PK PD
PK PD 10 mg 1 1 FPG HbA1c

80% 25 mg 90% CTD 2.7.2 2.30

6.1.2.3
1245.38 HbA1c FPG 10 mg

25 mg 25 mg

2 III

24 1245.20 III 1245.31

10 mg 25 mg HbA1c FPG

HbA1c 7.0% 25 mg

10 mg PK PD

10 mg 1 1 HbA1c FPG 80%

25 mg 1 1 90%

1245.38 1245.20 1245.31

25 mg

10 mg III

1245.52 10 mg 25 mg

52

10 mg 25 mg

10 mg

10 mg

25 mg HbA1c FPG

10 mg

10 mg

25 mg

6.1.2.4
10 mg 25 mg

2
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SGLT2

10 mg

25 mg 5 2

1245.52 BIcMQ

BIcMQ

CTD 2.7.4_ 2.2.5.7: 1 5J

7 BIcMQ

CTD 2.7.4_ 2.2.5.7: 3 2.2.5.7: 4

2

6.1.2.5
10 mg 25 mg

HbA1c 10 mg 25 mg

10 mg 25 mg

SGLT2

10 mg HbA1c

10 mg

10 mg 10 mg 1 1

25 mg 1

1
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6.2
eGFR 45 mL/min/1.73 m2

eGFR

eGFR 45 mL/min/1.73 m2

2 Research Group of Diabetic Nephropathy

2 4328 25%

22% CTD 

5.4-59_R13-5102 2

2

2

2

III 1245.36 25 mg

A CKD G3a

HbA1c -0.46%

1245.36 10 mg

PK PD

A 24 10 mg

-0.39% 25 mg -0.44%

A 2

1245.52 5

SMQ BIcMQ

BIcMQ confirmed hypoglycaemic AE

A SMQ 25 mg

BIcMQ 10 mg

BIcMQ

BIcMQ BIcMQ

SMQ 25 mg

10 mg

SMQ
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A

A

A

6.3
CTD 

5.4-46_R13-3739 HbA1c

HbA1c NGSP 7.0%

HbA1c

1) HbA1c 7.0%

II 1245.38 HbA1c

7.0% 10 mg 25 mg

12 HbA1c 7.0% 19.0% 32.1%

2 III 24 1245.20

24 10 mg 25 mg 34.2% 43.3%

CTD 5.4-46_R13-3739

HbA1c 7.0% 10 mg

25 mg 2

2)

DPP-4 -

III

1245.52

10 mg 25 mg 12 HbA1c 52

DPP-4 -
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2

1 2

3)

II 1245.38 2

III 24 III 1245.20

1245.31 III 1245.52

10 mg 25 mg

52

52

2 2

CTD 5.4-46_R13-3739 2

4) 2

HbA1c 10% 11.56%

25 mg 2 1245.20

24 HbA1c -3.04%

FPG -78.6 mg/dL

-1.78 kg -3.2 mmHg

25 mg

HbA1c 7.86%

25 mg 2

5)

II 1245.38 2

III 24 III 1245.20

1245.31 III 1245.52
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10 mg 25 mg 52 12 HbA1c

52

6) 100 mg

2 III 24 1245.20

1 100 mg 100 mg 

1 1

HbA1c 10 mg 100 mg

25 mg 100 mg

50 mg 1 1

100 mg 1 1

1245.20 1 1 100 mg

50 mg 100 mg

10 mg 25 mg

1

7)

2 III 24 1245.20 24

10 mg 25 mg confirmed hypoglycaemic 

AE 70 mg/dL 0.5%

1245.20

III 1245.31 10 mg

25 mg confirmed hypoglycaemic AE 1245.20 24

0.5%

0.9% II 1245.38

12 10 mg confirmed hypoglycaemic AE

25 mg 109 1

40 52 confirmed hypoglycaemic AE

confirmed hypoglycaemic AE

1245.52

5 2 Kaplan-Meier

confirmed hypoglycaemic AE

2 confirmed hypoglycaemic 

AE 12.7% 10 mg 13.7%
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25 mg 13.6% Cochran-Mantel-Haenszel CMH

10 mg 1.166 95% CI 1.034

1.316 25 mg 1.085 95% CI 0.966 1.218

confirmed hypoglycaemic AE

confirmed hypoglycaemic AE 1

10 mg 0.877

95% CI 0.722 1.067 25 mg 0.947 95% CI 0.785 1.143

“

”

8)

Child-Pugh

AUC

2

9)

PK

AUC 1.59 1.35

1.53

2

PK
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6.4
5.10

1%

25 mg

“ ”

65 75

25 mg

2

75

“5 ”

75

6.5
2
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1 1 10 mg 25 mg HbA1c

2 2

2

10 mg 25 mg 1 1 2 CKD G3b

1 1

10 mg 1

1 25 mg 1 1

85

85

2

CKD G3a 2

1
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