
 

審議結果報告書 

 

平成 26 年 11 月 26 日 

医薬食品局審査管理課 

 

 

［販 売 名］  ①ジャディアンス錠25mg 

②同錠10mg 

［一 般 名］ エンパグリフロジン 

［申請者名］ 日本ベーリンガーインゲルハイム株式会社 

［申請年月日］ ①平成 25 年 10 月８日 

②平成 25 年 12 月 13 日 

 

［審 議 結 果］ 

平成 26 年 11 月 21 日に開催された医薬品第一部会において、本品目を承認し

て差し支えないとされ、薬事・食品衛生審議会薬事分科会に報告することとさ

れた。 

本品目の再審査期間は８年、原体及び製剤はいずれも毒薬及び劇薬に該当せ

ず、生物由来製品及び特定生物由来製品のいずれにも該当しないとされた。 

 

［承認条件］ 

医薬品リスク管理計画を策定の上、適切に実施すること。 
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II  

 

 

1  

10 mg 25 mg

Sodium glucose cotransporter SGLT 2  

SGLT2 90 %
2,3 SGLT2

 

2
1  

2014 8 37  

SGLT2  L- 2014 1

2014

3 2014 7  

 

                                                        
1 2013 3 FDA EMA 25 mg

10 mg 2013 12 10 mg 1
1 10 mg II 4. iii

6  
2 Wright EM, Am J Physiol Renal Physiol, 2001; 280 1 : F10-18 
3 Wright EM & Turk E, Pflügers Arch, 2004; 447 5 : 510-518 





＊：新薬承認情報提供時に置き換えた
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1  

1 In vitro  

 SGLT2 SGLT1 4.2.1.1-3 4.2.1.1-7  

Sodium-glucose co-transporter

SGLT 2 SGLT1 HEK293

SGLT2 SGLT1 9 SGLT2 SGLT1

IC50 ± 1.3±0.6 nM 6278±4221 

nM 1.7 nM 28000 nM  

SGLT2 CHO

SGLT2 9 SGLT2 IC50 1.7±1.4 

nM  

 SGLT 4.2.1.1-10 Grempler R, et al., Diabetes Obes Metab, 

2012; 14 1 : 83-90  

SGLT4 SGLT6 HEK293 SGLT5 T-REx293

SGLT 10 SGLT4 SGLT5

SGLT6 IC50 11000 1100 2000 nM  

 GLUT 4.2.1.1-3 4.2.1.1-9  

Glucose transporter GLUT 1

HEK293 10 μM B 10 μM 11

GLUT1 12 B

 

GLUT9a GLUT9b13 100 M

GLUT9a GLUT9b 14

 

 4.2.1.1-1 4.2.1.1-2  

98 10 μM 50 %

 

 SGLT2 4.2.1.1-6  

                                                        
8 hERG 4.2.1.3-1 4.2.1.2-3

4.2.1.2-4 4.2.1.2-5 GLP  
9 - - AMG 14C  
10 SGLT4 AMG 14C SGLT5 14C SGLT6 14C

 
11 dimethylsulfoxide DMSO  
12 14C  
13 GLUT9 So, et al., J Clin Invest, 2010; 120: 1791-1799  
14 14C  
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SGLT2 HEK293 2-O 3-O 6-O

SGLT2 9 2-O 3-O 6-

O SGLT2 IC50 1019 1213 1426 nM

 

 

2 In vivo  

 4.2.1.1-4  

db/db 10 14 5 0.03 0.1 0.3 1 3 10

30 mg/kg 15 24 16

24 17 0 7 3 

mg/kg 30 mg/kg 0 7

2.9 7 24 1.3

0 7 3 mg/kg

30 mg/kg 0 7 3.7

7 24 1.5

1 7 1 mg/kg 18

24 19 0 7 AUC

0.3 mg/kg  

db/db 10 14 6 0.1 0.3 1 3 10

30 mg/kg 15 30 2 g/kg

OGTT OGTT 120 AUC

3 mg/kg  

 4.2.1.1-4  

ZDF 12 15 3 5 0.03 0.1 0.3 1 3 10 30 mg/kg
15 24 16

7 20 0 7 7 24

0 7

10 mg/kg 0 7

0.3 mg/kg 0.3

30 mg/kg

0.5 7 0.3 mg/kg

24 1 10 30 mg/kg 0 7

AUC 0.3 mg/kg  

                                                        
15 0.015 % 80 0.5 w/v%  
16 0.5 1 2 3 4 5 7 24  
17 1 0 3 3 7 7 24  
18 30 mg/kg 0.5 7  
19 24 0.1 3 mg/kg  
20 1 0 3 3 7  
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ZDF 12 15 6 0.1 0.3 1 3 10

30 mg/kg 15 30 OGTT

OGTT 180 AUC 1 mg/kg

 

 4.2.1.1-4  

3 0.1 1 10 mg/kg 15

24 21

0 24 10 mg/kg

24

1 mg/kg  

 4.2.1.1-5  

ZDF 12 8 0.3 1 3 mg/kg 15 1 1 5

22 16 23

3 mg/kg 16

37 HbA1c

1 mg/kg HbA1c 3 mg/kg

16 2 16 37

OGTT 2 OGTT 180 AUC

37 OGTT 180 AUC 1 mg/kg

15 27 22

15 27

3 mg/kg 5 1 2

4 120
23 GIR 3 mg/kg

 

 

2  

1 4.2.1.2-7  

24 10 3 10 mg/kg

5 mg/kg 24 1 1 28

33

34

10 mg/kg 3 7 8 16 22 29

2 29

                                                        
21 1 0 7 7 24  
22 1 16 23 7  
23  48 mU/kg/min 5 4.8 mU/kg/min 5 mM

7.5 % D- 13C 10 mg/kg/min 1 
mg/kg/min  

24 0.5 w/v%  
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2 28

28

1 8 28

10 mg/kg 4 6 9 16 17 18

26 28 28

1

14 19 27 28

10 mg/kg

 

 

2 1 4.2.1.2-8  

8 9 6 7 60 mg/kg

10 mg/kg

2 25 1

1 2

2
24 1 2 28 28 12

AUC ± 295.6±11.3 mM h 186.6±16.0 mM h

1 178.3±24.6 mM h 2 69.6±6.1 mM h

1 + 93.2±8.0 mM h 

1 + 1

 

 

3  

1 4.2.1.3-2  

10 500 1000 2000 mg/kg 24

24 26 60

4 24

SGLT1  

 

2  

 hERG 4.2.1.3-1  

                                                        
25 40 2IU/24h/  
26 15 30 45 1 2 3 4 24  
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hERG HEK293 hERG 1 10 30 μM

hERG 27 ±

1 10 30 μM 1.02±0.03 0.99±0.04 0.87±0.06 %

0.1 0.3 1 3 10 μM 10 30 90 %

28

10 30 μM 2

1 25 mg 1 1 Cmax 142 nM 29

71 212  

 4.2.1.3-3  

4 500 1000 2000 mg/kg 24

6

1  

 4.2.1.3-4  

3 10 30 100 mg/kg 24 7

24

P PR QRS R QTc 30

100 mg/kg AUC0-24 h 929.5 M h 31

2 1 25 mg 1 1

AUC ,ss 6460 nM h 32 144  

 

3 4.2.1.2-3  

10 / 3 10 30 mg/kg 33

24 34 4 8

24

AST ALT -

GGT ALP

0 4

10 30 mg/kg 0

                                                        
27 n=31 run down 7 %  
28 90 % 30 %  
29 2 4 1245.15 25 mg 1 1 28

28 Cmax 869 nM 83.7 % 5.3.2.1-2  
30 Van der Water QT  
31 52 4.2.3.2-12 100 mg/kg AUC0-24 h 929.5 

M h  
32 2 4 1245.15 25 mg 1 1 28

AUC ,ss 6460 nM h  
33 0.0075 % 80 0.5 w/v%

0.015 % 80 0.5 w/v%  
34 1 0 4 4 8 8 24  
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4 30 mg/kg

0 4

4 8 8 24 10 30 mg/kg  

BUN TG

AST ALT ALP

GGT 4 8 30 mg/kg

LDH 24 10 30 mg/kg

GGT LDH

4 10 30 mg/kg
35

 

 

4 4.2.1.2-4 4.2.1.2-5  

24 8 3 10 30 mg/kg
15 4 pH

 

17 5 3 10 30 mg/kg 15

30 30

30 mg/kg

 

 

4  

 4.2.1.4-1 4.2.1.4-2 4.2.1.4-3 4.2.1.4-

5 4.2.1.4-6 4.2.1.4-7 4.2.1.4-8  

ZDF 7 14 5 8 3 mg/kg
36 37 OGTT

4 g/kg OGTT
38 AUC

 

ZDF 6 7 1 mg/kg 10 mg/kg
39 1 1 15 HbA1c

 

                                                        
35 BUN GFR 
36 300 mg/kg 0.01 mg/kg 0.5 U /kg 1 mg/kg

1 mg/kg 0.3 mg/kg  
37 0.015 % 80

5 w/v% 0.9 %  
38 120 180  
39 0.015 % 80 5 w/v%  
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SGLT2

2  

SGLT SGLT2  

SGLT

SGLT SGLT
40 SGLT SGLT1 SGLT2

SGLT1 5000 4.2.1.1-3

SGLT 354 SGLT2

4.2.1.1-10  

 

SGLT2 SGLT

SGLT2  

 

ii  

 
14C

/

LC-MS/MS

11.1 nM 41 2.2 22.2 nM 2.2 nM

100 111 111 222 nM 42

LSC LC-MS

/MS NMR  

 

1 4.2.2.2-1 4.2.2.2-2 4.2.2.2-4 4.2.3.2-1 4.2.3.2-4 4.2.3.2-9 4.2.3.5.2-3  

3  
 

  

                                                        
40 Hummel, et al., Am J Physiol Cell Physiol, 2012; 302: C373–382 
41 4.2.2.2-2 2.2 nM 4.2.3.2-3 22.2 nM  
42 nM ng/mL 0.45091 450.91  
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3  

    
 

mg/kg  
Cmax 

ng/mL  
tmax

 

h  
AUC0-  

ng h/mL
t1/2

 

h  
CL 

mL/min/kg  
Vss 

L/kg  
BA
%

 

i.v. 
 4 5   4610b) 1.26 40.1 1.17  
 4 5   5600b) 0.654 33.0 0.868  

p.o. 
 4 250 97700a) 0.67 207000b) 5.59 44.6  89.8 
 4 250 91500a) 0.33 273000b) 4.31 33.8  96.7 

 

i.v.  4 0.5   595±160 3.64±1.57c) 14.8±3.9 0.82±0.71  

p.o.  4 5 326±54 1 
1, 2  1798±293 6.32±2.29c) 47.2±7.4  31.0±5.

1 

 

i.v.  4 0.5   4764±586 6.27±2.07c) 1.77±0.20 0.57±0.12  

p.o.  4 5 7780±702 1 
0.67, 1 42186±4195 6.25±1.01c) 1.98±0.19  89.0±3.

9 
± 4 / tmax ,  

Cmax tmax AUC0- - t1/2

CL CL/F Vss BA  
a) nM 
b) nM h 
c)  

 

13 4

4  
 

4  

    
mg/kg/  Cmax ng/mL  AUC0-24 h ng h/mL  

 

   1 91 1 91  

 
9a) 500 32400b) 130000c) 
9 a) 750 45300 b) 225000 c) 
8 a) 1000 44200 b) 294000 c) 

 
9 a) 500 37200 b) 364000 c) 
9 a) 750 47400 b) 320000 c) 
9 a) 1000 70600 b) 468000 c) 

 

   1 28 1 28  

 
3 30 666 650 5370 3737 
3 100 3034 2192 19016 16528 
3 1000 14949 20265 129542 214967 

 
3 30 913 960 6078 4027 
3 100 3627 2906 28736 18364 
3 1000 19180 21581 262651 326587 

 

   1 28 1 28  

 
3 10 6966 4156 41894 34231 
3 30 7666 11646 76567 63554 
3 100 13729 34009 130843 345868 

 
3 10 4905 4687 35942 27786 
3 30 12433 8280 105591 62560 
3 100 21919 26610 258937 325240 

 
Cmax AUC0-24 h 24 -  
a) 2 4 /  
b) nM 
c) nM h 
 

3 / 7 30 100 300 700 mg/kg/

300 mg/kg/ Cmax AUC0-24 h 700 

mg/kg/ Cmax 0.89 1.29 AUC0-24 h 0.84

1.12  

 

2 4.2.2.2-6 4.2.2.3-1 3 4.2.2.4-1 5.3.2.1-1 5.3.2.1-2  

10 2 / 14C 5 mg/kg
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1 1

/ 29.9

9.19 6.66 5.78 4.64 3.64 2.25 1.76

1.12 30.5 72

 

13 18 5 1 / 14C 5 mg/kg

4 8 /

1.73 27.0

13

18 4 / 0.197

 
14C 0.1 40 g/mL

88.0 88.5 % 89.9 91.2 % 88.2

89.3 % 14C 200 20000 nM

90.8 91.3 %  
14C 1 10 g/mL 50 g/mL

0.296 0.360 0.243 0.343  

4 / 14C 250 mg/kg

1 0.262 0.280 6 0.250 0.266

5 / 4 14C 15 mg/kg

1 0.21 0.23 8 0.40 0.26  

 

3 4.2.2.4-2 4.2.2.4-4 4.2.2.4-7 4.2.2.4-8  

M498/1 M482/1 M466/1

M468/1 M380/1 M556/1

M380/1 M626/2 6-O- M626/3 3-O-

M464/1 M464/2 / M556/1 M380/1

M498/1 M482/1 M482/2 M468/1

M380/1 M416/1 M464/1

/ M626/3 3-O- M556/1 M380/1

M482/1 M482/2 M478/1 -

M468/1 M380/1 M464/1

M464/2 / M464/3 M626/1 2-O-

M626/2 6-O- M626/3 3-O-  

9 43 14C 250 mg/kg

1 6 24

47.5 66.8 % 22.5 26.5 % 10.8 29.6 % M482/1 30.3

24.6 % 57.0 52.0 % 65.3 47.8 % M556/1 2.8 % 4.5 7.5 % 14.2

                                                        
43 9 1 6 8 5 24 4 2  
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13.0 % 10 % 168

2.2 16.2 % M482/1 17.5

15.6 % 168 9.5 10.5 % M482/1 23.6

19.0 %  

9 44 14C 1000 mg/kg

1 4 8 63.2 87.3 %

51.5 57.7 % 36.4 47.9 % M482/1 19.2 9.5 % 24.3 17.7 % 31.1

30.5 % M464/1 6.0 0.9 % 12.0 22.8 % 14.6 13.8 %

10 % 168 0.3

5.3 % M482/1 8.0 10.1 % 168 63.6 67.7 %

M482/1 13.8 9.0 %  

5 4 14C 15 mg/kg

1 8 50.8 56.1 %

38.2 56.8 % M482/1 M482/2 28.9 17.3 % 10.7 6.7 % M468/1+M380/1

8.7 10.5 % 4.0 4.0 % 10 %

4 14C 5 mg/kg 168

6.9 10.0 % M482/1 M482/2 9.8 5.9 %

168 18.0 21.3 % M482/1 21.4 16.3 %  

4 14C 700 mg/kg

0.5 4 62.8 80.0 % 64.6

86.0 % M482/1 20.4 6.3 % 17.7 9.8 % M626/3+M464/1 10.9

3.1 % 14.0 % 10 %

168 1.2 3.7 % M482/1 1.3 1.4 %

68.9 48.6 % M482/1 7.7 11.1 %  

3 14C 5 mg/kg

1 4 8 88.7 86.0 % 63.6

74.2 % 73.2 66.8 % M482/1 2.1 3.0 % 16.9 9.1 % 8.7 10.2 %

10 % 168

9.6 7.1 % M482/1 11.3 6.8 %

19.5 16.3 % M482/1 21.0 25.5 %  

 

4 4.2.2.3-3 4.2.2.4-2 4.2.2.5-1 5  

9 14C 250 mg/kg 168

36.4 44.6 %

48.0 40.7 %  

9 14C 1000 mg/kg 96

15.4 19.9 % 81.7

79.4 %  

                                                        
44 9 4 /  
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4 14C 5 mg/kg 168

27.4 28.6 % 62.9

63.1 % 14C 0.5 mg/kg

 

4 14C 700 mg/kg 168

3.5 7.2 % 79.7

69.4 %  

3 14C 5 mg/kg 168

29.6 19.6 % 61.4

69.8 % 14C 0.5 mg/kg

 

4 14C 5 mg/kg

48

33.3 % M482/1 M482/2 28.4 %  

3 / 11 12 14C 5 mg/kg

± 2 459±199 647±179 ng Eq/g

24 4.51±0.57 4.82±2.34 ng Eq/g /

1 0.63 8 5.00  

 

5 4.2.2.3-4 6 4.2.2.4-

9 4.2.2.4-10  

1 / 14C 1000 mg/kg 12

/ 2 9 / AUC0-12 h 3

4 3  

8 / 14C 1000 mg/kg

1 /

0.5 M556/1 1.2 M482/1 1.8 M380/1 3.3 M468/1 5.7 M464/1

3.5 4 1.1 M556/1 1.2 M482/1 1.7 M630/1 11.7

M380/1 2.9 M468/1 6.8 M626/3 4.2 M464/1 3.8  

SLC RNA

SLC 45 oat3 Oat3 oatp1a1 Oatp1a1

 

0.1 1000 M

100 M 10 M

 

                                                        
45 oat1 oat3 oct1 oct2 oatp1a1 Oat1 Oat3 Oct1 Oct2 Oatp1a1 
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10 M NADPH

M466/246 M380/1 M464/1

M466/2

M466/2 73 15

Vmax M466/2

CLint

31 29 20  

10 M UDPGA

 

 

 

  

in vitro

M466/2

M466/2

M466/2 M380/1

4- 4-OH CTA

13 104

Ki67

4-OH CTA iii

1  

M380/1 M466/2

4-OH CTA  

M380/1 2

M466/2 M380/1 4-OH CTA 1

THF M380/1 3-

3-oxo THF 2

4-OH CTA

M380/1  

1245.1

0.5 50 mg M380/1 100 800 mg

M380/1 800 

mg M380/1 AUC0- Cmax

0.12 % 10 mg 2.5 

mg 1 M380/1 25 800 mg

                                                        
46 5
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M380/1 M380/1

25 mg 72

M380/1 0.02 %  

1245.1 M380/1

4-OH CTA 3-oxo THF 4-OH CTA

3-oxo THF M380/1

M466/2 4-OH 

CTA M466/2 2

M468/1 M482/1 M466/2 M468/1 M482/1

M380/1 4-OH CTA

eGFR

 

 

 

iii  

 

GLP

 

 

1 4.2.3.1-1 4.2.3.1-2 4.2.3.1-4 4.2.3.1-5  

ICR 2000 mg/kg

2000 mg/kg  

ICR 300 mg/kg

2000 mg/kg 3/3

300 mg/kg 2000 mg/kg  

Wistar 2000 mg/kg

2000 mg/kg  

Wistar 300 2000 mg/kg

2000 mg/kg  

2 4.2.3.2-7

500 mg/kg/ 7

 

 

2  

1 13 4.2.3.2-1  
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ICR 0 24 500 750 1000 mg/kg/ 13

1000 mg/kg/ 1 14

 

500 mg/kg/

750 

mg/kg Ki67  

104 4.2.3.4.1-1

500 mg/kg/

 

 

2 4 4.2.3.2-4  

Wistar 0 24 30 100 1000 mg/kg/ 4 0

1000 mg/kg/ 4

1000 mg/kg/ 1 21

 

30 mg/kg/ ALT ALP 100 mg/kg/

AST BUN 1000 mg/kg/ TG

ALP SGLT1

ALP AST ALT TG

BUN

SGLT1

 

4  

1000 mg/kg/

100 mg/kg/  

 

3 13 4.2.3.2-5  

Wistar 0 24 30 100 700 mg/kg/ 13 0

700 mg/kg/ 4

700 mg/kg/ 1 11

 

30 mg/kg/ AST ALT

100 mg/kg/ ALP BUN
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700 mg/kg/ TG

 

4  

30 mg/kg/

100 mg/kg/

700 mg/kg/

100 mg/kg/  

 

4 26 4.2.3.2-6  

Wistar 0 24 30 100 700 mg/kg/ 26 0

700 mg/kg/ 13

700 mg/kg/ 1 8

1 38

 

30 mg/kg/ BUN

100 mg/kg/ AST

pH 700 

mg/kg/ ALT ALP TG

 

13  

700 mg/kg/

100 mg/kg/ AUC0-24 h 47400 nM h

87800 nM h 2 1 25 mg 1 1

AUC ,ss 6460 nM h 32 7 14  

 

5 2 4.2.3.2-7  

0 24 30 100 300 500 mg/kg/ 2

500 mg/kg/ 8 200 mg/kg/

500/200 mg/kg/  

30 mg/kg/ 100 mg/kg/

300 mg/kg/ BUN

500/200 mg/kg/

 

100 mg/kg/

30 mg/kg/  

 

6 4 4.2.3.2-9  
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0 24 10 30 100 mg/kg/ 4 0

100 mg/kg/ 8

 

10 mg/kg/ 30 mg/kg/

100 mg/kg/

 

8  

30 mg/kg/ 10 mg/kg/

 

 

7 13 4.2.3.2-10  

0 24 10 30 100 mg/kg/ 13 0

100 mg/kg/ 13

 

10 mg/kg/ 30 mg/kg/

30 mg/kg/ 1/3

100 mg/kg/  

13  

10 mg/kg/

30 mg/kg/ 10 

mg/kg/  

 

8 26  4.2.3.2-11  

0 24 10 30 100 mg/kg/ 26 0

100 mg/kg/ 13

 

10 mg/kg/ 30 mg/kg/

100 mg/kg/

 

13  

10 mg/kg/

30 mg/kg/

10 mg/kg/  

 

9 52  4.2.3.2-12  

0 24 10 30 100 mg/kg/ 52 0

100 mg/kg/ 13
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10 mg/kg/ 30 mg/kg/ 100 

mg/kg/ AST ALP

 

13  

10 mg/kg/

30 mg/kg/

10 mg/kg/ AUC0-24 h 88900 

nM h 82800 nM h 2 1 25 mg 1 1

AUC ,ss 6460 nM h 32 14 13  

 

3 4.2.3.3.1-1 4.2.3.3.1-3 4.2.3.3.2-1 4.2.3.3.2-2  

1 L5178Y tk+/-

2 2

 

 

4  

1 104 4.2.3.4.1-1  

ICR 0 24 1 0 24 2 100 300 1000 mg/kg/

104 1000 mg/kg/

97 18/50 22/50 24/50

19/50 16/50 25/50 15/50 15/50 22/50 17/50  

1000 mg/kg/ 5/50

300 mg/kg/ 1/50

 

100 mg/kg/

300 mg/kg/ 1000 mg/kg/

 

300 mg/kg/ AUC0-24 h

51700 nM h 135000 nM h 2 1 25 mg 1 1

AUC ,ss 6460 nM h 32 8 21

 

 

2 104 4.2.3.4.1-2  

Wistar 0 24 1 0 24 2 100 300 700 

mg/kg/ 104 31/50 33/50

35/50 39/50 32/50 31/50 26/50 32/50 33/50 31/50  
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300 mg/kg/ 700 mg/kg/

 

100 mg/kg/

300 

mg/kg/ 700 mg/kg/

 

100 mg/kg/ AUC0-24 h

79800 nM h 100000 nM h 2 1 25 mg 1 1

AUC ,ss 6460 nM h 32 12 15

 

 

5  

1 4.2.3.5.1-1  

Wistar 0 24 100 300 700 mg/kg/ 58 60

28 22 35 14 7

 

100 mg/kg/

 

100 mg/kg/ 700 mg/kg/ 0

7

 

700 mg/kg/

300 mg/kg/ 700 mg/kg/

 

 

2 4.2.3.5.2-1 4.2.3.5.2-2  

Wistar 0 24 100 300 700 mg/kg/ 6 17

20  

300 mg/kg/ 6 9

700 mg/kg/  

700 mg/kg/  

300 mg/kg/

100 mg/kg/ 300 mg/kg/

300 mg/kg/ AUC0-24 h 228000 nM h 2

1 25 mg 1 1 AUC ,ss 6460 nM h 32

35  
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3 4.2.3.5.2-3 4.2.3.5.2-4  

NZW 0 24 100 300 700 mg/kg/ 7 20

29  

100 mg/kg/ 7 10 700 mg/kg/

3/17 7 13

 

700 mg/kg/

 

300 mg/kg/

300 mg/kg/ AUC0-24 h 608000 nM h 2

1 25 mg 1 1 AUC ,ss 6460 nM

h 32 94  

 

4 4.2.3.5.3-1 4.2.3.5.3-2  

Wistar 0 24 100 300 700 mg/kg/ 6 20

 

700 mg/kg/ 6 20

6 9  

F1 100 mg/kg/ 700 mg/kg/ 4 21

 

100 mg/kg/ F1

 

Wistar 0 24 10 30 100 mg/kg/ 6 20

 

 

F1 30 mg/kg/ 100 mg/kg/ 22

62

F1

F2  

100 mg/kg/ F1 10 

mg/kg/  

 

6  

1 4.2.3.6-1  

NZW 500 mg 4

 
 

2 4.2.3.6-2  
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NZW 10 mg

 
 

3 4.2.3.6-3  

CBA/J 11 5 10 25 % w/v 35 %

w/v 3

 

 

7  

1  

 7 4.2.3.7.3-2  

ICR 0 24 100 1000 mg/kg/ 7

 

Neutrophil galatinase-associated lipocalin NGAL C Kidney injury molecule 

1 KIM-1

 

 13 4.2.3.7.3-3  

ICR 0 24 100 300 1000 mg/kg/ 13

 

NGAL C KIM-1

1000 mg/kg/ Ki67

GSH

 

 7 4.2.3.7.3-4  

Wistar 0 24 700 mg/kg/ 7

 

700 mg/kg/ BUN

C

KIM-1 pH

 

 in vitro 4.2.3.7.3-5  

0.1 100 M

Luminescent ATP-based cell viability assay
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 M466/2 4.2.3.7.3-9 4.2.3.7.3-11  

37 48

M466/2 37 48

M466/2 M380/1 M466/2 M380/1

M380/1 79.0 91.5 %  

 M466/2 CHO in vitro 4.2.3.7.3-10  

M466/2 CHO in vitro  

4 51 %

 

4 50 %

51 %

 

24 62 %

41 66 %

 

M466/2

 

 M466/2 in vitro 4.2.3.7.3-12

 

0.1 270.8 M M466/2 24

Luminescent ATP-based cell viability assay LDH-leakage assay

 

M466/2 ATP LDH

M466/2 24

M466/2 M380/1 M380/1 90.5 %  

 

 in vitro 4.2.3.7.3-13  

M466/2 GSH 3H

M466/2 M380/1 4-OH CTA 24

M380/1 24 M466/2 M380/1

M380/1 93 96 % 14 40 M466/2

17.5 % 4-OH CTA GSH  

 

2  

224 nm 277 nm 290 nm

135.5 mol-1cm-1 26 52

 

 

3  
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14

12 16  1216001 ICH Q3A

 

4 4.2.3.2-4

13 4.2.3.2-5

1 25 mg 5

 

4.2.3.7.6-5 7 CHO in vitro 4.2.3.7.6-8 10

 

 

4 4.2.3.2-13 4.2.3.2-14  

Wistar / 0/0 24 100/200 300/600 500/1000

500/0 0/1000 mg/kg/ 2 500/1000 mg/kg/ 8 11

 

500/0 mg/kg/ AST

ALT BUN 500/0 mg/kg/ 300/600 mg/kg/

0/1000 mg/kg/ TG 500/0 mg/kg/ 300/600 mg/kg/

300/600 mg/kg/

500/1000 mg/kg/

 

300/600 mg/kg/

100/200 mg/kg/  

Wistar / 0/0 24 50/100 100/200 200/400

200/0 0/400 mg/kg/ 13 0/0 200/400 200/0 0/400 mg/kg/

4  

200/0 mg/kg/

200/0 mg/kg/ 0/400 mg/kg/ 100/200 

mg/kg/ 200/0 mg/kg/ 100/200 mg/kg/

ALT AST ALP BUN TG 200/0 mg/kg/ 200/400 mg/kg/

200/400 mg/kg/

 

4

 

100/200 mg/kg/
47

                                                        
47 85 mEq/L  

不純物C*

不純物C*

不純物C*

不純物D*

不純物D*

不純物D* 不純物E*

不純物E*

不純物E*

＊：新薬承認情報提供時に置き換えた
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50/100 mg/kg/  

 

2

 

 

5 4.2.3.2-15 4.2.3.2-16  

Wistar / 0/0 24 30/15 100/50 500/250 500/0 

mg/kg/ 2  

BUN 500/0 mg/kg/ 500/0

500/250 mg/kg/ AST ALT

500/250 mg/kg/

 

500 mg/kg/

100/50 mg/kg/  

Wistar / 0/0 24 30/6 30/15 100/20 300/60

300/0 0/60 mg/kg/ 13 0/0 300/60 300/0 0/60 mg/kg/

6 30/6 mg/kg/

/ 1 300/60 mg/kg/ 1

 

300/0 mg/kg/ BUN

100/20 mg/kg/ 100/20 mg/kg/

300/0 mg/kg/ ALP 300/60

300/0 mg/kg/ ALT AST

 

6  

300/60 mg/kg/

100/20 mg/kg/  

 

2

 

 

 

1 4

4. iii

4 6 8 10 7

1  
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1  

104

 

in vitro

M466/2 ii

5

in vitro

M466/2 M466/2 M380/1

4-OH CTA M466/2 4-OH 

CTA In vivo 13

104

Ki67 4-OH CTA

4-OH CTA

ICR

SGLT2

M466/2

 

O- 4-OH 

CTA

ii

 

 

2  

104

 

104

48

SGLT1

                                                        
48 Cohen SM, et al., Toxicol Sci, 2009; 111: 4-18 Radi ZA, et al., Regul Toxicol Pharmacol, 2012; 64: 435-441 
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49

 

104

50

LH
51 LH

LH LH
52

LH

LH LH

LH
53

 

 

3  

 

SGLT2
54

SGLT1 4

 

52

4.2.3.2-12 100 mg/kg/

AUC0-24 h

1040000 nM h 1240000 nM h 2 1 25 mg 1

1 AUC ,ss 6460 nM h 32 161 192

 

                                                        
49 Elgoweini M, et al., Arch Pathol Lab Med, 2012; 136: 110-112 
50 Roe FJC, et al., Food Chem Toxicol, 1995; 33 Suppl 1: 1S-100S 
51 Zipf WB, et al., Biol Reprod, 1981; 24: 306-310 
52 Cook JC, et al., Crit Rev Toxicol. 1999; 29: 169-261 Pretice DE, et al., Hum Exp Toxicol, 1995; 14 : 562-572 
53 Cook JC, et al., Crit Rev Toxicol. 1999; 29: 169-261 Clegg ED, et al., Reprod Toxicol, 1997; 11: 107-121 Holland F.J., Metabolism Clin. N. 

Amer., 1991; 20: 191-210 Wahlstrom T, et al., J Clin Endocrinol Metab, 1983; 57: 825-830 
54 Vallon V, et al., J Am Soc Nephrol. 1999; 10: 2569-2576 
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4  

104

 

55

SGLT1

pH

56 SGLT2 SGLT1 2677

63 SGLT2 4.2.1.1-10

D ALP N- /

SGLT1

 

 

4.  

i  

 

2 TF1 TF2 1 FF

5  
 

5  

 
  

TF1 0.5 5 25 100 mg   1245.1 1245.4
TF2 1 5 25 mg  1245.5 1245.15 1245.6 1245.7 1245.12 1245.13 1245.17 1245.27 1245.30 1245.51
FF 2.5 5 10a) 25a) mg 1245.38 1245.52

1245.53 
1245.16 1245.18 1245.20 1245.31 1245.36 1245.40 1245.41
1245.42 1245.43 1245.45 1245.50 1245.51 1245.58 1245.63
1245.79 1245.83 

 
a)  

 

                                                        
55 Roe FJC, et al., Swed Dent J, 1984; 8: 99-111 Okazaki S, et al., J Toxicol Sci, 1994; 19 Suppl 3: 377-404 Fukahori M, et al., J Pharm Pharmacol, 

1998; 50: 1227-1232 
56 Tirmenstein M, et al., Int J Toxicol, 2013; 32: 336-350 
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/

LC-MS/MS 1.11 nM 4.44 nM
57 7.50 nM 45.0 nM 42

 

1245.79 TF2 1245.51

3 1245.3 1275.3 1276.5

 

 

1 FF 5.3.1.1-2 1245.79 20

 

18 FF 25 mg

FF 10 mg 25 mg

3  

10 mg 25 mg 10 25 mg
58 7  

18 59  

10 mg 25 mg 25 mg

Cmax 377 867 542 nM AUC0- 2360 5550

4650 nM h tmax 1 1 2.5 25 mg

Cmax AUC0- / 90 % 63.22

56.74, 70.44 % 84.04 80.86, 87.34 % 10 mg

25 mg Cmax AUC0- 25 mg/ 10 mg 90 %

2.30 2.08, 2.53 2.36 2.28, 2.44  

10 mg 4/18 5 25 mg

2/18 2 25 mg 2/18 6

10 mg 1/18 1

25 mg 1/18 4 / / /

 

 

2 5.3.1.2-1 1245.51 20  

24 TF2 25 mg

FF 25 mg 2

 

25 mg 2 10

7  

                                                        
57 2-O- 3-O- 6-O-  
58 30 30  
59 25 mg 1  
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24 1 60 23

 

TF2 FF Cmax AUC0-

FF/TF2 90 % 99.46 90.18, 109.68 % 101.67 98.10, 105.37 %

 

FF 1/22 1 TF2

7/23 13

TF2 1

TF2 2 /

/  

 

ii  

 

5 1245.5 1245.15 1245.20 1245.38 1245.53

21 1245.1 1245.4 1245.6 1245.7 1245.8 1245.12 1245.13 1245.16 1245.17

1245.18 1245.27 1245.30 1245.40 1245.41 1245.42 1245.43 1245.45 1245.50 1245.58 1245.63

1245.83 3 1245.2 1245.44 1276.9

 

 

1 5.3.2.1-1 5.3.2.1-2 5.3.2.2-2 5.3.2.2-3 5.3.2.2-6 5.3.2.2-9 5.3.2.2-

10 5.3.2.2-11 5.3.2.2-12 5.3.2.3-3  
14C 0.01 1.0 g/mL

82.0 84.5 % 4 % 1- 0.07 % 14C

0.01 1.0 g/mL 80.3 83.6 10.6 16.6 %  
14C 0.3 1 g/mL 0.323

0.301  

1 MDCK-MDR1
14C 1 50 M B A /A

B 10 14C 1 50 

M P- P-gp LY335979

MDCK-MDR1 14C 1 200 M P-gp

Caco-2
14C 1 M P-gp

LY335979 23 % BCRP

50 % P-gp BCRP

84 %  

OAT 161 OAT3

                                                        
60 FF TF2  
61  
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OATP 1B1 OATP1B3 OCT

2 RNA
14C 10 M OAT3 OATP1B1 OATP1B3

OAT3 OATP1B1

OAT3 OATP1B1 OATP1B3 14C 1 1000 M

300 M  

OAT1 OAT3 OATP1B1 OATP1B3 OATP2B1 OCT2 HEK293

BCRP MRP 2 14C

0.1 1000 M OAT3 OATP1B1

OATP1B3 OATP2B1 BCRP MRP2 IC50 295 71.8 58.6 45.2 114 1399 

M OAT1 OCT2 1000 M  

UGT UGT1A1

1A3 1A4 1A6 1A7 1A8 1A9 1A10 2B4 2B7 2B15 2B17 687 nM

10 M M626/2 6-O-

10 M rUGT2B7 M626/1 2-O-

687 nM rUGT1A3 rUGT1A8 rUGT1A9

10 M rUGT1A3 rUGT1A8 rUGT1A9 rUGT2B7 M626/3 3-O-

 

0 50 M UGT1A1 -

IC50 50 M  

CYP CYP1A2 CYP2A9

CYP2C19 (S)- CYP2D6 CYP3A4

CYP CYP2C9

IC50 IC50 150 M CYP IC50

CYP1A2 100 M CYP2C19 CYP2D6 CYP3A4 150 M  

CYP CYP2C9 2D6 3A4 NADPH

0 100 M

CYP

 

CYP CYP2C8 CYP3A462

NADPH 0 100 M

M626/2 M626/1 M626/3 0 100 M

CYP CYP2B6

CYP2C8 CYP3A463

64  

                                                        
62  
63  
64 CYP2B6 CYP2C8 IC50 50 100 M M262/2 CYP2C8 3A4 IC50 100 M

M262/1 CYP2C8 3A4 IC50 20 100 M M262/3 CYP2C8 3A4 IC50 20 95 M
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CYP CYP1A2 CYP2B6

CYP2C19 (S)- NADPH 0 100 M

CYP  

n=3 0.1 30 M CYP1A2 2B6 3A4

3-

mRNA 5 %  

 

2  

1 5.3.3.1-3 1245.5 20  

48

 

1 5 10 25 100 mg 10

10 mg 1 75 g

OGTT 8

2 6  

48 65

36  

6

 
 

6  

 
Cmax 
nM  

tmax
 

h  
AUC0-  

nM h
t1/2 
h  

CL/F
mL/min

VZ/F
L  

fe0-72 h 
%  

CLR, 0-72 h 
mL/min

1 mg 36.6 
23.9  

1.25 
1.00, 2.00  

266 
23.1  

7.76 
13.9

145
21.6  

96.5 
21.6

23.3 
13.0 a) 

32.4
20.2 a) 

5 mg 166 
26.6  

2.00 
0.75, 2.00  

1140 
10.2  

9.60 
19.9

163
10.2  

137 
27.6

22.4 
9.97  

36.5
9.57  

10 mg 379 
19.4  

1.50 
1.00, 3.00  

2670 
10.6  

9.88 
29.7

140
9.87  

119 
30.3

21.3 
14.7  

29.9
16.2  

25 mg 661 
10.4  

2.00 
1.00, 4.00  

6180 
13.4  

11.7 
30.1

152
14.0  

151 
26.4

22.9 
16.7  

34.8
16.8  

100 mg 2980 
31.2  

2.50 
0.75, 4.00  

22800 
25.5  

11.6 
31.9

172
28.7  

171 
40.9

22.9 
17.7  

38.7
19.0  

10 mg 
+OGTT 

449 
28.9  

1.75 
0.75, 4.00  

3000 
14.1  

7.78 
12.7

125
14.3  

85.2 
24.8

29.4 
4.48 a) 

35.3
10.2 a) 

n=6 % tmax ,  
Cmax tmax AUC0- - t1/2

CL/F VZ/F fe0-72 h 72  
CLR, 0-72 h 72 OGTT  
a) n=5 

 

1 5 10 25 100 mg 24

0.0443 19.6 43.2 50.6 62.0 74.3 g

10 mg+OGTT 5 10 

mg 10 mg 15.9 g  

1/12 1 1 mg 1/6

1 5 mg 1/6 1 10 mg 2/12 3 100 mg 3/6 3

                                                        
65 10 mg+OGTT 1  
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1 mg 1/6 1 100 mg 2/6 2

1

 

 

2 5.3.3.1-1 1245.1 20  

72

 

0.5 2.5 10 25 50 100 200 400 800 mg 10

50 mg 1 75 g

OGTT 7

8 2 6

 

70

52  

7

 
 

7  

 
Cmax 
nM  

tmax
 

h  
AUC0-  

nM h
t1/2 
h  

CL/F
mL/min

VZ/F
L  

fe0-72 h 
%  

CLR, 0-72 h 
mL/min

0.5 mg 9.33 
40.0  

1.51 
0.98, 3.02  

61.2 
28.1  

5.57 
12.4

317 
20.8  

153 
25.7

15.2 
28.9  

51.3
22.4  

2.5 mg 53.2 
11.7  

1.75 
0.98, 2.98  

396 
11.0  

8.57 
6.86

236
11.2  

174 
8.29

17.4 
14.8  

41.3
22.2  

10 mg 226 
20.4  

1.50 
0.98, 2.03  

1730 
21.8  

13.1 
30.9

224
24.3  

241 
17.4

18.6 
13.2  

41.1
10.1  

25 mg 505 
25.9  

2.05 
1.00, 3.02  

3830 
21.5  

10.2 
20.9

252
23.7  

218 
24.4

15.0 
16.0  

37.7
24.9  

50 mg a) 1110 
24.6  

1.50 
0.75, 3.00  

8580 
19.6  

10.3 
18.0

221 
16.5  

199 
31.2

14.4 
3.99  

32.1
22.7  

100 mg a) 2500 
26.7  

1.00 
0.75, 3.00  

16500 
14.5  

10.6 
23.5

228
16.7  

209 
30.4

18.0 
23.5  

40.7
22.3  

200 mg 3490 
23.4  

1.76 
1.00, 2.98  

31200 
20.1  

11.1 
23.7

245
20.1  

229 
23.4

18.7 
18.5  

45.6
20.0  

400 mg 6060 
28.4  

2.03 
0.75, 4.00  

46600 
21.8  

11.2 
32.4

332
26.0  

308 
24.0

15.1 
15.2  

49.5
19.8  

800 mg 7950 
22.8  

1.52 
0.73, 2.02  

70200 
13.6  

11.2 
14.5

429
15.6  

421 
27.3

11.0 
21.8  

47.3
21.2  

50 mg a) 
+OGTT 

951 
31.5  

1.50 
1.47, 5.98  

8090 
15.3  

8.83 
20.9

233 
15.9  

175 
14.3

13.3 
20.1  

35.5
25.1  

n=6 % tmax ,  
Cmax tmax AUC0- - t1/2

CL/F VZ/F fe0-72 h 72  
CLR, 0-72 h 72 OGTT  
a) n=5 

 

0.5 2.5 10 25 50 100 200 400 800 mg

24 0.058 3.12 30.6

47.9 56.5 63.6 78.6 69.1 90.8 61.6 g 50 mg OGTT

4 50 mg 0.044 g

50 mg 12.2 g  
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4/18 5 0.5 mg 1/6 1

10 mg 1/6 1 25 mg 1/6 1 50 mg 3/5 4 200 

mg 2/6 3 400 mg 4/6 6 800 mg 1/6 1 50 mg

OGTT 1/5 4 2/18 2

2 10 mg 1/6 1 25 mg 1/6 1 50 

mg 1/5 1 200 mg 2/6 3 1

400 mg 4/6 5 3 1 800 mg 1/6

1

 

 

3 5.3.3.1-2 1245.8 20  

8 14C

 
14C 50 mg 10  

8  
14C 8

 
 

8 14C  

 Cmax 
nM  

tmax 
h  

AUC0-  

nM h  
t1/2 
h  

CL/F 
mL/min  

VZ/F
L  

 
 1470 

21.3  
1.00

0.750, 1.50
11000 
19.5  

8.68
12.8

175 
19.4  

131
21.3  

 2200 
21.4  

1.00
0.750, 1.00

16100 
20.9  

9.15
6.94

120 
20.5  

94.4
21.4  

  2260 
20.9  

0.875
0.750, 1.00

15600 
19.5  

15.9
46.3

123 
19.0  

167
48.0  

% tmax ,  
Cmax tmax AUC0- - t1/2

CL/F VZ/F  
 

168 95.6 %

54.4 41.2 % 168

28.6%  

5/8 9 3/8 4

2

 

 

3  

1 2 4 5.3.4.2-2 1245.15 20

 

2 80

 

1 5 10 25 mg 1 1 28

1 28 1 200 kcal

MTT  
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100

79  

9

 
 

9  
 

 
 
 

Cmax 

nM
tmax 

h  
AUC 
nM h

t1/2 

h  
CL/F

mL/min
VZ/F

L  
fe 

%  
CLR

mL/min

1 mg 
n=19  

1  
39.9 
27.9

1.50 
0.75, 1.50  

220 
18.1  

9.66 
15.3

150 
15.4  

127 
26.4  

15.6a) 
22.8  

26.3a) 
20.9  

28  
43.3 
28.1

1.50 
0.97, 2.50  

281 
16.4  

13.3 
41.1

135 
17.1  

150 
36.8  

22.3 
25.7  

29.6 
23.7  

5 mg 
n=21  

1  
179b) 
31.2

1.50b) 
1.00, 2.00  

995b) 
25.9  

9.18 
14.6

196b) 
79.6  

158b) 
87.4  

16.2b) 
33.2  

29.7c) 
28.6  

28  
190b) 
27.3

1.50b) 
0.75, 3.00  

1280b) 
14.6  

13.2b) 
45.3

148b) 
15.3  

168b) 
52.4  

21.6b) 
28.2  

31.5b) 
32.6  

10 mg 
n=20  

1  
372 
28.8

1.50 
1.00, 1.50  

2080 
20.3  

9.22 
13.6

162 
17.4  

130 
24.7  

15.8 
17.3  

29.0 
24.6  

28  
407a) 
25.8

1.50a) 
0.97, 4.00  

2610a) 
16.2  

14.3a) 
38.3

145a) 
18.1  

181a) 
43.8  

21.9a) 
19.2  

32.0a) 
27.2  

25 mg 
n=19  

1  
854 
15.6

2.00 
1.50, 3.00  

5270 
17.2  

9.37 
16.2

159 
19.9  

129 
25.5  

15.6 
17.4  

28.2 
24.6  

28  
869d) 
30.2

1.50d) 
0.97, 6.00  

6460d) 
21.1  

18.0d) 
40.7

149d) 
19.2  

230d) 
44.8  

21.4d) 
24.7  

31.4d) 
27.7  

% tmax ,  
Cmax tmax AUC 1 AUC0-24 h 28 AUC ,ss -  
t1/2 CL/F VZ/F fe 1 fe 0-24 h 28 fe0-24 h,ss  
CLR 1 CLR 0-24 h 28 CLR, ,ss  
a) n=18 b) n=20 c) n=19 d) n=17 
 

24 10

 
 

10 24  
 2  1 MTT 1 27 28 MTT

n=21  9.07 149  5.83 149 9.70 125 6.32 155 a) 4.90 147 a)

1 mg n=19  17.9 85.7 b) 12.6 94.9 58.0 32.2 58.3 35.0 57.2 30.7
5 mg n=21  8.37 95.2  7.59 153 88.8 35.5 a) 85.4 40.2 a) 88.7 43.4 a)

10 mg n=20  15.6 80.9 c) 10.5 118 102 23.9 97.4 18.6 b) 102 21.8 b)

25 mg n=19  7.65 113 b) 9.21 159 104 32.4 102 28.8 d) 96.6 33.6 d)

% g 
a) n=20 b) n=18 c) n=19 d) n=17 

 

FPG 1 8

2 11  
 

11 8  

 FPG 28  8 a)  
1  27  

n=21  -15.4±2.9b) -9.6±2.8 -17.4±3.9b) 
1 mg n=19  -28.1±3.0 -19.5±3.1 -35.3±4.1 
5 mg n=21  -35.4±2.9b) -24.3±2.9 -39.9±3.9b) 

10 mg n=20  -41.6±3.0c) -27.9±2.9 -43.6±4.1c) 
25 mg n=19  -42.7±3.1d) -29.0±3.0 -45.7±4.2d) 

± mg/dL 
a) 8 - AUC 24  
b) n=20 c) n=18 d) n=17 

 

2/21 3 1 mg 6/19 11 5 mg

4/21 4 10 mg 6/20 9 25 mg 7/19 8

1/21 1 1 mg 2/19 3 -1
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-2 1 10 mg 4/20 5 2

1 25 mg 3/19 3 1

1 mg 1

1

 

 

2 2 4 5.3.4.2-1 1245.4 20

 

2 80

 

10 25 100 mg 1 1 28

1 28 1 75 g OGTT

 

78

62  

12

 
 

12  
 

 
 
 

Cmax 

nM
tmax 

h  
AUC 
nM h

t1/2 

h  
CL/F

mL/min
Vz/F

L  
fe 

%  
CLR

mL/min

10 mg 
n=16  

1  
309 
45.2

1.50 
1.00, 2.50  

1550 
16.2  

8.76
13.0

218 
15.3  

165 
20.1  

12.5a) 
24.0  

30.1a)

25.1  
28  

259 
24.8

1.50 
0.98, 4.00  

1870 
15.9  

13.2
44.7

202 
15.9  

225
41.3  

18.3b)

25.0  
37.0b)

31.1  

25 mg 
n=16  

1  
722 
20.0

1.50 
0.75, 2.00  

3930
22.9  

8.24
14.9

223
21.2  

158 
22.2  

13.3 
24.5  

32.4
28.1  

28  
687 
18.4

1.50 
0.75, 3.02  

4740 
21.2  

13.3
32.6

203 
21.4  

237
40.7  

17.8
17.8  

36.2 
26.3  

100 mg 
n=30  

1  
2630 
25.8

1.50 
0.75, 3.00  

15900
21.2  

8.67
18.7

215
20.8  

159 
22.8  

13.7 
34.1  

33.0
39.3  

28  
2390
28.1

1.50 
0.75, 6.00  

18700 
25.2  

16.5
47.9

208 
22  

293
51.1  

17.5
28.3  

36.5 
35.2  

% tmax ,  
Cmax tmax, AUC 1 AUC0-24 h 28 AUC ,ss -  
t1/2 CL/F VZ/F fe 1 fe 0-24 h 28 fe0-24 h,ss  
CLR 1 CLR 0-24 h 28 CLR, ,ss  
a) n=14 b) n=15 

 

24 13

 
 

13 24  
 2  1 OGTT 1 27  28 OGTT

n=16  4.27 185 a) 6.49 136 b) 3.97 197 a) 3.79 296 c) 6.31 230 b)

10 mg n=16  7.76 161  8.45 114 a) 81.5 35.7 a) 78.0 44.1 b) 75.4 44.6 b)

25 mg n=16  5.34 123 a) 8.15 91.0 95.7 30.4 82.9 32.9 c) 83.4 26.4 e)

100 mg n=30  6.05 190 d) 6.19 134 f) 87.0 36.9 g) 81.3 50.1 h) 73.9 61.6 i)

% g 
a) n=15 b) n=13 c) n=14 d) n=26 e) n=11 f) n=25 g) n=29 h) n=27 i) n=23 

 

FPG 1 8

2 14  
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14 8  

 FPG 28  8 a)  
1  27  

n=16  -9.1±5.8b) 0.9±3.5 -6.4±4.8 
10 mg n=16  -26.0±5.9b) -12.5±3.5 -16.4±4.8 
25 mg n=16  -30.7±5.6 -21.0±3.5 -22.7±4.8 

100 mg n=30  -37.5±4.3c) -24.9±2.5 -26.6±3.5 
± mg/dL 

a) 8 - AUC 24  
b) n=15 c) n=28 

 

10/16 15 10 mg 8/16 17 25 mg

9/16 18 100 mg 20/30 37 7/16

10 2 1

10 mg 3/16 5 2

1 25 mg 4/16 8

1 100 mg 14/30 21 4 3

2

1

 

 

4  

1 2 5.3.3.3-4 1245.53 20

 

2 32
66  

25 mg 10  

32 eGFR 90 mL/min/1.73 m2 8

60 eGFR<90 mL/min/1.73 m2 8 30 eGFR<60 mL/min/1.73 m2 8

15 eGFR<30 mL/min/1.73 m2 8

3 29

 

25 mg

15

Cmax % 90 % 93.5 72.2, 121.0 92.2 71.2, 

119.3 94.0 72.6, 121.7 AUC0- % 90 % 128.8 106.0, 

156.6 143.8 118.3, 174.9 152.3 125.3, 185.2 1.5

84.7 85.5 85.1

81.4 %  
 

  

                                                        
66 MDRD eGFR mL/min/1.73 m2 =194× 1.094×

0.287× 0.739  
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15 25 mg  

 Cmax 

nM  
tmax

 

h  
AUC0-  

nM h
t1/2 
h  

CL/F
mL/min

VZ/F
L  

fe0-96 h 
%  

CLR, 0-96 h 
mL/min

 
1070 
18.1  

2.50 
1.00, 2.50  

7560 
14.9  

19.1
56.7

125
17.5  

204
53.5

19.1a)

16.5  
24.1a)

25.3  

 
1030 
34.4  

2.50 
1.00, 4.00  

9730 
14.7  

18.4
33.7

97.0
17.2  

152
33.0

16.8a)

19.7  
16.4a)

23.8  

 
1000 
26.4  

2.50 
0.67, 6.00  

10800 
9.18  

24.3
39.2

86.3
9.86  

179
36.2

14.6
27.7  

13.2
33.3  

 
1070 
42.3  

3.25 
1.00, 6.00  

12200 
40.1  

19.4
44.7

86.4
36.0  

143
50.9

5.41b)

45.3  
4.45b)

47.4  
% tmax , n=8 

Cmax tmax AUC0- - t1/2

CL/F VZ/F fe0-96 h 96  
CLR, 0-96 h 96  
a) n=7 b) n=6 

 

24

16  
 

16 24  
 

 
n=8  n=6  n=8  n=7  

g  
UGE0-24 h,base 2.79±2.11 4.77±3.02 a) 1.59±0.77 0.95±0.57
UGE0-24 h 78.0±7.64 66.5±7.08 a) 58.7±4.61 21.7±4.09 b)

 75.0±4.84 62.6±5.75 57.9±4.86 23.7±5.24

mg/dL  
E0-24 h,base 146 24.9 145 22.5 134 11.5  128 7.93
E0-24 h 125 15.6 129 16.1 126 11.3  127 10.0

 -21.0 -98.8 -16.0 -125 -8.50 -150  -1.00 -1300
g ± mg/dL %  

UGE0-24 h,base 1 UGE0-24 h 24  
E0-24 h,base E0-24 h 24  
a) n=7 b) n=8 

 

2/8 2 1

 

 

2 5.3.3.3-2 1245.13 20  

36
67  

50 mg 10  

36 12 8

8 8  

50 mg

17

Cmax % 90 % 103.8 82.3, 131.0 123.3 97.7, 

155.6 148.4 117.7, 187.2 AUC0- % 90 % 123.2 98.9, 

153.4 147.0 118.0, 183.0 174.7 140.3, 217.6 1.5

                                                        
67 Child-Pugh 5 6 7 9 10

15  
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85.2 84.6 85.2

83.4 %  
 

17 50 mg  

 Cmax

nM  
tmax 

h  
AUC0-  

nM h  
t1/2 

h  
CL/F

mL/min
VZ/F

L  
fe0-96 h

%  
CLR, 0-24 h 
mL/min

 
 

1370 
33.9  

2.00 
1.00, 4.00  

10800
22.6  

19.9
43.1

179
23.9  

298
39.5  

16.6
26.5  

28.7
30.3  

 
1430 
36.8  

1.50 
0.67, 4.00  

13800
38.6  

18.1
25.9

150
34.4  

237
45.5  

15.2
20.6  

23.7
48.0  

 
1660 
26.4  

2.00 
0.67, 2.50  

16100
26.2  

17.1
45.9

124
30.7  

173
35.0  

16.7
35.0  

19.9
36.8  

 
1970 
22.1  

1.50 
0.67, 2.50  

19000
27.1  

17.7
67.4

103
23.0  

144
46.7  

20.3
23.5  

21.3
37.1  

% tmax , n=12 n=8  
Cmax tmax AUC0- - t1/2

CL/F VZ/F fe0-96 h 96  
CLR, 0-24 h 24  

 

24

42.6 36.2 38.4 40.2 g  

6/12 11 3/8 3

2/8 5

1  

 

5 5.3.3.4-1 1245.6 20 5.3.3.4-2 1245.7 20

5.3.3.4-4 1245.18 20 5.3.3.4-5 1245.27 20

5.3.3.4-6 1245.30 20 5.3.3.4-7 1245.40 20

5.3.3.4-8 1245.41 20 5.3.3.4-9 1245.42 20

5.3.3.4-10 1245.43 20 5.3.3.4-11 1245.45 20

5.3.3.4-12 1245.50 20 5.3.3.4-13 1245.58 20

5.3.3.4-14 1245.63 20 5.3.3.4-15 1245.83 20

 

18 2

1245.42  
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18  

  
 
 

 
  

Cmax, SS AUC , SS

1245.6 c) 50 mg 1000 mg 

 
n=16  

100.45
88.76, 113.70  

96.88 
92.29, 101.70  

 
n=16 q) 

103.59
96.52, 111.18  

100.67 
95.93, 105.64  

1245.7 d) 50 mg  
1 mg 

 
n=16  

95.55
88.24, 103.46  

95.23 
92.03, 98.54  

 
n=16  

104.18
89.47, 121.3 a) 

93.26 
86.08, 101.04 b)

1245.18 e) 25 mg 
 

 
25 mg 

 
n=18  

100.64
89.79, 112.80  

100.89 
96.86, 105.10  

R-  
n=18  

97.89
91.12, 105.15 a) 

98.49 
95.29, 101.80 b)

S-  
n=18  

98.88
91.84, 106.47 a) 

95.88 
93.40, 98.43 b) 

1245.27 f) 50 mg 
 

100 mg 

 
n=16  

107.61
97.01, 119.37  

110.39 
103.91, 117.27

 
n=16  

108.48
100.68, 116.88  

103.06 
98.95, 107.34  

1245.30 g) 50 mg  
5 mg 

 
n=16  

88.3
78.8, 98.9  

101.7 
96.5, 107.2  

 
n=16  

101.5
86.9, 118.5  

103.3 
96.1, 111.1  

1245.40 h) 25 mg  
0.5 mg 

 
n=20 r) 

114.70
99.44, 132.31 a) 

106.53 
96.74, 117.31 b)

1245.41 i) 25 mg 

 

30 g

150 g  

n=18
99.22

93.40, 105.39  
102.82 

97.58, 108.35  
 

n=18  
105.81 

99.47, 112.55  
101.94 

98.54, 105.47  

1245.42 j) 25 mg 

 
25 mg 

 
n=11 s) 

102.78
88.55, 119.29  

107.08 
97.11, 118.07  

n=11 s) 
101.77

88.63, 116.85  
96.27 

89.08, 104.05  

 
5 mg 

n=10  
107.50

97.90, 118.04  
107.83 

100.14, 116.11
 

n=10  
104.43

93.81, 116.25  
101.44 

99.06, 103.88  
-M1 

n=10  
102.67

94.13, 111.97  
104.42 

100.39, 108.62
-M3 

n=10  
102.42

97.65, 107.42  
103.19 

95.93, 111.01  

1245.43 k) 25 mg  
120 mg 

 
n=16  

92.39
85.38, 99.97 a) 

102.95 
98.87, 107.20 b)

1245.45 l) 25 mg 
 

5 mg 
 

 
n=23 t) 

104.47
97.65, 111.77  

96.55 
93.05, 100.18  

n=23 u) 
103.61

89.73, 119.64  
108.14 

100.51, 116.35
 

n=23 u) 
98.29

92.67, 104.25  
98.67 

96.00, 101.42  

1245.50 m) 

25 mg 
 

45 mg 

n=19 v) 
90.23

66.84, 121.82  
88.98 

72.69, 108.92  
M-III 

n=19 v) 
103.63

80.83, 132.86  
99.46 

89.11, 111.02  
M-IV 

n=19 v) 
112.46

90.82, 139.26  
100.57 

91.57, 110.46  

10 mg 
 

45 mg 

n=19 v) 
87.74

73.88, 104.21  
90.01 

77.91, 103.99  
M-III 

n=19 v) 
95.70

77.28, 118.50  
99.39 

87.37, 113.07  
M-IV 

n=19 v) 
92.57

77.28, 110.89  
94.98 

85.31, 105.74  
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18  

  
 
 

 
  

Cmax, SS AUC , SS

1245.58 n) 25 mg 
 

600 mg 
 

 
n=18  

115.00 
106.15, 124.59 a) 

158.50 
151.77, 165.53 b)

1245.63 o) 25 mg  
40 mg 

 
n=18  

109.49
96.91, 123.69 a) 

102.05 
98.90, 105.29 b)

n=18 w) 
97.18

76.30, 123.77 a) 
101.26 

80.06, 128.07 b)

n=18 w) 
97.27

84.90, 111.44 a) 
104.87 

90.09, 122.07 b)

1245.83 p) 10 mg 

 
600 mg  

 
n=18  

175.14
160.14, 191.56 a) 

135.20 
129.58, 141.06 b)

 
500 mg 

 
n=18 x) 

125.60
113.67, 138.78 a) 

153.47 
146.41, 160.88 b)

%  
90 %  

a) Cmax 
b) AUC0-  
c) A C 50 mg 1 1 5 50 mg 1 1

1 1000 mg 1 2 4 4 1 1 1 1000 mg 1 2 4
4 1 1 ABC CAB A B C 7

2  
d) A C 50 mg 1 1 5 50 mg 1 mg 1 mg

2  
e) A C 25 mg 1 1 5 25 mg 1 1 7 25 mg

1 25 mg 2 A
B C 14  

f) A C 50 mg 1 1 5 50 mg
100 mg 1 1 5 100 mg 1 1 5

2  
g) A C 50 mg 1 1 5 50 mg 5 mg 1 1 7

5 mg 1 1 7 2 A B C
35  

h) A B 0.5 mg 25 mg 1 1 8 0.5 mg 5
14 2  

i) 1 14 1 1 15 21 25 mg 1 1  
j) A C 25 mg 1 1 5 25 mg 1 1 4 25 mg

25 mg 1 1 5 5 mg 1 1 4 25 mg
5 mg 1 1 5 4 AB BA AC CA

7  
k) A B 25 mg 25 mg 120 mg

1 25 mg 7 2  
l) A C 25 mg 1 1 5 1 2.5 mg 2 5 5 mg 1 1

5 25 mg 1 1 1 2.5 mg 2 5 5 mg 1 1 5
7 3  

m) A D 45 mg 1 1 7 1 9
10 mg 1 7 45 mg 1 1 1 9 25 mg 1 7

45 mg 1 1 1 9 50 mg 1 7 45 mg 1 1
6 8 4  

n) A B 1 600 mg 1 2 5 25 mg 3
25 mg 7  

o) A C 25 mg 40 mg 25 mg 40 mg
7 3  

p) A C 10 mg 10 mg 600 mg -1 3
1 500 mg 1 2 1 10 mg 7

3  
q) 15  
r) 19  
s) 10  
t) 22  
u) 22  
v) 25 mg 17 10 mg 18  
w) 17  
x) 16  
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1245.6

24

67.8 62.0 g  

1245.7

24 68.7 72.7 g  

1245.18 PTmax PT AUEC0-168 h
INRmax INR AUEC0-168 h

0.87 0.91  

1245.27

24 73.4 62.6 g  

1245.30

24 67.2 g 54.8 g

-4 DPP-4

83.7 83.9 %  

2

1245.42 24

19  
 

19 24  

 HCT  TOR  
 HCT HCT  TOR +TOR 

24
g  

106.9±10.6 3.2±1.5 123.5±12.3 109.1±17.6 3.2±4.6 133.5±9.8 

mmol/L  -0.990±0.254 0.849±0.177 -0.033±0.168 -1.255±0.443 0.527±0.290 -0.526±0.389
± HCT TOR  

 

6  

 QTc 5.3.4.1-1 1245.16 20  

30 QTc

5  

25 mg 200 mg 400 mg

10 7
68  

30

3 2 1  

25 mg 200 mg AUC0-tz % 4920

16.5 37100 20.5 nM h Cmax 788 23.0 4970 21.7 nM tmax 1.50 48.3

2.37 51.5 h  

                                                        
68 1 2 2 25 mg 200 mg

400 mg  
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QTcN69

90 % 25 mg 24 2.16 -0.34,

 4.67 ms 200 mg 2.5 1.59 -0.35, 3.53 ms

1 4 QTcN 70

90 % 25 mg 0.59 -0.69, 1.87 ms 200 mg -0.22

-1.39, 0.94 ms 10 ms

QTcN

90 % 2.5 13.7 11.5, 15.8 ms

2 4 QTcN

90 % 12.4 10.7, 14.1 ms 90 % 0 ms

 

8/29 9 25 mg 3/28 3

200 mg 5/30 7 1/29 1

1

 

 

7  

 5.3.3.5-5  

12 71 3208 2 14223

2

NONMEM ver.7.2

PPK PPK 3208

1924 1284 1539 68 628 305

226 160 86 180

57.5 19.0 98.0 eGFR 84.4 15.3 234 mL/min/1.73 m2 BMI

29.0 16.8 50.3 kg/m2 72.5 49.0 159 g/L

AST 23.1 8.00 96.0 U/L

ALT 28.1 5.00 459 U/L ALP 96.9 14.0

804 U/L LDH 166 55.0 453 U/L  

CL/F BMI eGFR AST

ALT ALP LDH Vc/F BMI

Vp/F BMI  

ka

 

                                                        
69 QT  
70 1 4 QTcN

 
71 3 1245.15 1245.38 1245.53 1 1245.20 9 1245.2

1245.4 1245.9 1245.10 1245.19 1245.23 1245.33 1245.36  
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CL/F eGFR BMI AST

CL/F eGFR 15 90 

mL/min/1.73m2 100 mL/min/1.73m2 CL/F -48.2 -3.59 %

Vc/F

BMI Vc/F BMI 20 45 kg/m2

25 kg/m2 Vc/F -20.3 81.5 % 35 75 50

Vc/F -27.6 43.2 % Vc/F 38.3 %

95 % Vp/F

BMI Vp/F BMI 20

45 kg/m2 25 kg/m2 Vp/F -13.5 45.5 %

Vp/F -17.0 % ka

ka

ka 15.2 24.8 % ka 18.6 %  

AUC ,SS eGFR 15

90 mL/min/1.73m2 100 mL/min/1.73m2 AUC ,SS 93.1 3.73 %

 

 

 

1  

 

1245.5

1245.1 24

AUC0- 1.38

1.61 Cmax 1.19 1.68 24 1.06 1.10

2 4 1245.15 2

4 1245.4 10 25 mg

24

AUC ,SS 1.36 1.40 Cmax,SS 1.26 1.57 24 1.23

1.25 24

1245.1 81.0 kg 1245.4 93.1 

kg 1245.5 62.7 kg 1245.15 68.5 kg PPK

AUC ,SS 7.15 %
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PK/PD 72 PD

Gmax Imax

PD Gmax Imax 95 %

1.01 0.96, 1.03 1.00 0.95, 1.05

 

 

PPK ka 24 %

1

P-gp BCRP P-gp

P-gp

BCRP ABCG2 421C>A

11.7 % 35.7 % 73 BCRP

PPK AUC ,SS

7.15 %

Ka

PPK CL/F

7 % UGT2B7 1A3 1A8 1A9

OATP1B1/1B3 OAT3

PPK  

 

PPK

iii

2

 

 

2  

 

2

                                                        
72 2 1245.2 1245.4 2 1245.15 1245.53

255 PK/PD
RTG Imax 50 % IC50 inhibitory Emax function

mg/min =eGFR× FRAC × <RTG GFR×
- ReabsG >RTG RTG Gmax× 1-Imax×Cp/IC50+Cp

Gmax Km  
73 Ieiri I, Drug Metab Pharmacokinet, 2012; 27 1 : 85-105 
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1245.53

Cmax % 93.5 92.2 94.0

AUC0- % 128.8 143.8 152.3

24

75.0 62.6 57.9 23.7 g
74 PPK eGFR

 

2 III 1245.36
75 60 eGFR<90 mL/min/1.73 m2 10 25 mg 24

HbA1c -0.46 -0.63 %

eGFR 45 60 30 45

25 mg 24 HbA1c -0.54 -0.21 %

15 eGFR<30 mL/min/1.73 m2

25 mg HbA1c

10 mg PK/PD

eGFR 45 60 10 mg 24

HbA1c -0.39 %

 

25 mg 50 mg 2

12 II 1245.38

 

eGFR 45

 

1245.13

Cmax

% 103.8 123.3 148.4 AUC0- % 123.2 147.0 174.7

 

                                                        
74 / 50 mg

1245.12 /
Cmax AUC0- % 90 % 103.8 81.2, 132.6 148.3 119.9, 183.4

/ 24 0.8 g  
75 1245.36 eGFR 15 mL/min/1.73 m2 90 mL/min/1.73 m2 2

10 mg 25 mg 52 III
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II III ALT

AST ALP 3
76

1245.13

50 mg 2

50 mg 12 II 1245.38

PPK AST ALT

ALP LDH

AST

AST 6.65 % 8.54 % AUC

 

 

 

eGFR 45

iii

7  1 2  

 

iii  

 

II 1245.38 III

1245.20 III 1245.31

III 1245.52 2

III 1245.36

                                                        
76 AST ALT 3 5 5

10 mg 9 25 mg 5 25 mg 1
10 mg 1  
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9 1245.9 1245.10 1245.19 1245.23 1245.24 1245.25 1245.28 1245.33 1245.48

HbA1c NGSP  

 

1 II 5.3.5.1-10 1245.38 20 20

 

2 77 500 100

 

4 2 12

40 1  

5 10 25 50 mg 1 1 12

10 25 mg78 1 1 40

10 mg /

10 mg / 25 mg 5 mg/10 mg 5 mg/25 

mg 50 mg/10 mg 50 mg/25 mg

10 mg 25 mg 10 mg 25 mg

1 12 1 85 240 mg/dL

2 12 24 86 169

200 mg/dL 2 24 52 170 365

180 mg/dL 2
79  

547 109 5 mg 110 10 mg 109 25 mg

109 50 mg 110 Full Analysis 

Set FAS FAS

19 80 9 5 mg 3 10 mg 1 25 mg 3

50 mg 3 528 / 10 mg 50

/ 25 mg 50 5 mg/10 mg 54 5 mg/25 mg 53 10 mg

108 25 mg 106 50 mg/10 mg 54 50 mg/25 mg 53

28 81 / 10 mg 5

5 mg/10 mg 4 5 mg/25 mg 3 10 mg 4 25 mg 5

                                                        
77 20 80 BMI 18.0 40.0 kg/m2 HbA1c

7.0 10.0 % 2 10 1
GLP-1 4

eGFR MDRD 60 mL/min/1.73 m2  
78 10 mg 25mg 5 mg

50 mg 10 mg 25 mg  
79  
80 9 6 3 5 mg 3 2 1 10 mg 1

25 mg 3 2 1 50 mg 3 2 1  
81 / 10 mg 5 3 1 / 25 mg 0 5 mg/10 mg 4

3 1 5 mg/25 mg 3 2 1 10 mg 4 3 1 25 
mg 5 3 2 50 mg/10 mg 3 1 50 mg/25 mg

4 2  
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50 mg/10 mg 3 50 mg/25 mg 4
82 1.8 % 2/109 50 mg 0.9 % 1/110

/ 10 mg 9.1 % 5/55

5 mg/10 mg 3.6 % 2/55 5 mg/25 mg 7.3 % 4/55 10 mg 2.8 %

3/109 25 mg 1.8 % 2/109 50 mg/10 mg 5.5 % 3/55

50 mg/25 mg 3.6 % 2/55  

52 10 mg

25 mg  

FAS 12 HbA1c

20

p<0.0001 ANCOVA 5 %

 
 

20 12 HbA1c 1245.38 FAS  

 
n=109  

5 mg
n=110  

10 mg
n=109  

25 mg
n=109  

50 mg
n=110  

 7.94±0.74 7.92±0.70 7.93±0.71 7.93±0.78 8.02±0.65 
12 a) 8.19±1.00 7.44±0.78 7.47±0.80 7.22±0.61 7.32±0.81 

 0.24±0.68 -0.48±0.63 -0.46±0.57 -0.71±0.58 -0.70±0.63 
b), c)  

-0.72 
-0.87, -0.57

-0.70 
-0.85, -0.55

-0.95 
-1.10, -0.80  

-0.91 
-1.06, -0.76

p c), d)  <0.0001 <0.0001 <0.0001 <0.0001 
% ±  

a) Last Observation Carried Forward LOCF  
b) 95 %  
c) HbA1c
ANCOVA  
d) 5 %  

 

12 LOCF

± 3.77±23.41 mg/dL 5 mg -21.88±22.11 mg/dL 10 mg

-25.82±22.27 mg/dL 25 mg -33.86±25.11 mg/dL 50 mg -33.75±22.45 mg/dL

12 HbA1c<7.0 % 4.6 % 5/109 5 

mg 28.2 % 31/110 10 mg 22.0 % 24/109 25 mg 33.9 % 37/109

50 mg 34.5 % 38/110

12 LOCF ± -0.67±1.35 kg 5 mg

-2.33±1.64 kg 10 mg -2.36±1.34 kg 25 mg -2.63±1.38 kg 50 mg -2.84±1.48 kg

 

52 HbA1c LOCF ± 10 mg

-0.66±0.66 % 25 mg -0.83±0.72 %  

52 HbA1c 1  

 
 

                                                        
82 7
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1  
84 25 50 mg 1 1  

85 1 10 mg 1

25 mg 1 50 mg 1  
86 5 mg 1 10 mg 1

50 mg 1  

 

3 %
87 22 23  

 
22 3 % 1245.38  

  
12 52  

 
0 52  

 
/

10 mg  
n=50  

/
25 mg  
n=50  

5 
mg/10 mg

n=54  

5 
mg/25 mg

n=53  

50 mg/10 
mg  
n=54  

50 
mg/25 mg  

n=53  

10 mg 
 

n=109  

25 mg
 

n=109
 40 80.0  36 72.0  38 70.4 31 58.5 33 61.1 28 52.8  78 71.6  82 75.2

 9 18.0  13 26.0  13 24.1 11 20.8 10 18.5 6 11.3  30 27.5  33 30.3
 0 0.0  3 6.0  0 0.0  1 1.9  0 0.0  0 0.0  3 2.8  2 1.8  

 0 0.0  3 6.0  0 0.0  0 0.0  1 1.9  0 0.0  1 0.9  1 0.9  
 3 6.0  0 0.0  0 0.0  1 1.9  2 3.7  2 3.8  6 5.5  6 5.5  

 2 4.0  0 0.0  1 1.9  0 0.0  1 1.9  0 0.0  0 0.0  0 0.0  
 1 2.0  1 2.0  2 3.7  2 3.8  2 3.7  1 1.9  1 0.9  2 1.8  

 0 0.0  1 2.0  0 0.0  0 0.0  2 3.7  0 0.0  3 2.8  3 2.8  
 0 0.0  1 2.0  2 3.7  1 1.9  0 0.0  0 0.0  0 0.0  0 0.0  

 0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  4 3.7  3 2.8  
 0 0.0  0 0.0  0 0.0  0 0.0  2 3.7  0 0.0  0 0.0  0 0.0  
 1 2.0  0 0.0  1 1.9  3 5.7  1 1.9  1 1.9  1 0.9  1 0.9  

 1 2.0  0 0.0  2 3.7  0 0.0  1 1.9  0 0.0  2 1.8  3 2.8  
 2 4.0  1 2.0  0 0.0  1 1.9  0 0.0  0 0.0  0 0.0  1 0.9  

 1 2.0  2 4.0  0 0.0  0 0.0  0 0.0  1 1.9  1 0.9  3 2.8  
 0 0.0  2 4.0  0 0.0  0 0.0  0 0.0  0 0.0  3 2.8  1 0.9  

 0 0.0  2 4.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  
 0 0.0  2 4.0  1 1.9  0 0.0  1 1.9  0 0.0  2 1.8  4 3.7  

 1 2.0  0 0.0  0 0.0  0 0.0  0 0.0  2 3.8  1 0.9  7 6.4  
 2 4.0  1 2.0  0 0.0  1 1.9  0 0.0  2 3.8  1 0.9  6 5.5  
 0 0.0  0 0.0  0 0.0  1 1.9  1 1.9  1 1.9  0 0.0  5 4.6  

 2 4.0  1 2.0  0 0.0  0 0.0  0 0.0  0 0.0  1 0.9  0 0.0  
 1 2.0  0 0.0  2 3.7  1 1.9  0 0.0  1 1.9  0 0.0  1 0.9  

 0 0.0  2 4.0  0 0.0  1 1.9  1 1.9  0 0.0  3 2.8  3 2.8  

 0 0.0  0 0.0  0 0.0  2 3.8  0 0.0  0 0.0  0 0.0  0 0.0  

 1 2.0  1 2.0  0 0.0  2 3.8  0 0.0  0 0.0  2 1.8  1 0.9  
 3 6.0  1 2.0  5 9.3  4 7.5  2 3.7  1 1.9  4 3.7  4 3.7  

 0 0.0  3 6.0  1 1.9  1 1.9  0 0.0  0 0.0  1 0.9  1 0.9  
 0 0.0  0 0.0  0 0.0  0 0.0  1 1.9  3 5.7  1 0.9  0 0.0  
 1 2.0  1 2.0  2 3.7  0 0.0  1 1.9  0 0.0  3 2.8  0 0.0  

 1 2.0  1 2.0  2 3.7  0 0.0  1 1.9  0 0.0  2 1.8  0 0.0  

                                                        
84 70 mg/dL  
85 urin infect PT UTI SOC infections and inefstations

renal and urinary disorders PT
 

86 genit infect reprod infect PT genitourinary tract infections and inflamations 
NEC NEC SOC infections and infestations PT

 
87 7  
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22 3 % 1245.38  

  
12 52  

 
0 52  

 
/

10 mg  
n=50  

/
25 mg  
n=50  

5 
mg/10 mg

n=54  

5 
mg/25 mg

n=53  

50 mg/10 
mg  
n=54  

50 
mg/25 mg  

n=53  

10 mg 
 

n=109  

25 mg
 

n=109
 3 6.0  2 4.0  0 0.0  0 0.0  0 0.0  0 0.0  1 0.9  8 7.3  
 1 2.0  2 4.0  0 0.0  1 1.9  1 1.9  1 1.9  1 0.9  4 3.7  

 3 6.0  0 0.0  2 3.7  0 0.0  0 0.0  1 1.9  2 1.8  1 0.9  

ST
 2 4.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  

 0 0.0  0 0.0  2 3.7  1 1.9  1 1.9  1 1.9  3 2.8  4 3.7  
 1 2.0  1 2.0  1 1.9  0 0.0  2 3.7  0 0.0  2 1.8  3 2.8  
 1 2.0  0 0.0  2 3.7  1 1.9  2 3.7  1 1.9  4 3.7  2 1.8  

% MedDRA ver.  
 

23 3 % 1245.38  

  
12 52  

 
0 52  

 
/

10 mg
n=50  

/
25 mg  
n=50  

5 mg/10 
mg  
n=54  

5 mg/25 
mg  
n=53  

50 
mg/10 mg

n=54  

50 
mg/25 mg  

n=53  

10 mg 
 

n=109  

25 mg
 

n=109
 8 16.0  8 16.0  4 7.4  4 7.5  4 7.4  6 11.3  21 19.3  20 18.3

 0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  4 3.7  2 1.8  
 0 0.0  1 2.0  0 0.0  0 0.0  0 0.0  2 3.8  0 0.0  4 3.7  
 3 6.0  2 4.0  0 0.0  0 0.0  0 0.0  0 0.0  1 0.9  7 6.4  
 1 2.0  2 4.0  0 0.0  1 1.9  1 1.9  1 1.9  1 0.9  4 3.7  

 0 0.0  0 0.0  2 3.7  1 1.9  1 1.9  1 1.9  3 2.8  4 3.7  
% MedDRA ver.  

 

/ 10 mg 2 2 / 25 mg 2 2

5 mg/10 mg 1 3 / /

5 mg/25 mg 2 4 / /

50 mg/10 mg 2 2 50 mg/25 mg 3 3

10 mg 3 3

25 mg 8 9

B / 19-9

50 mg/25 mg 1 1 10 mg 1

1  

/ 10 mg 1 1

5 mg/10 mg 1 3 / / 5 mg/25 mg

2 2 50 mg/10 mg 1 1 50 mg/25 

mg 1 1 10 mg 3 3

25 mg 5 5

5 mg/25 mg 1 1 50 

mg/25 mg 1 1 10 mg 2 2

 
84 5 mg/10 mg 1 1

25 mg 1 1  
85 / 10 mg 1 5 
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mg/10 mg 1 10 mg 5 4

1 25 mg 3 3  
86 / 10 mg 2

/ / 25 mg 1 50 mg/25 mg

1 10 mg 6 3

/ 1  

 

 

2 III  

1 III 5.3.5.1-4 1245.20 20 20  
88 2 89 920 210

80
90

2 89

 

2 24 1  

10 mg 25 mg 100 mg

100 mg 1 1 24

25 mg 1 1 24

1 12 1 85 240 mg/dL 2

12 24 86 169 200 mg/dL

2 91

 

947 92 866 170 219

41 10 mg 216 43 25 mg 216 45

215 41 81 10

                                                        
88  
89 18 20 BMI 45.0 kg/m2 HbA1c

7.0 10.0 % 10.0 % 12 2
eGFR MDRD 50 mL/min/1.73 m2  

90 
 

91 DPP-4 GLP-1 SGLT2
 

92 986 899 228 10 mg 224 25 mg 224 223

III
2 GCP  
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FAS93 FAS

94 94 40 2 10 mg 18

25 mg 19 5 17 2

9 95 1
82 14.6 % 32/219 3

10 mg 1.4 % 3/216 25 mg 0.9 % 2/216 3.3 % 7/215

1 14.8 % 12/81  

24

HbA1c 24 10 25 mg

p<0.0001 ANCOVA 2.5 %

24 HbA1c 25

 
 

24 24 HbA1c 1245.20 FAS  

 
  

 
n=219  

10 mg  
n=216  

25 mg  
n=216  n=215  

25 mg  
n=81  

 7.92±0.76 7.89±0.88 7.86±0.85 7.87±0.79 11.56±1.41 
24 a) 7.99±1.07 7.23±0.85 7.11±0.87 7.23±0.97 8.52±2.24 

 0.07±0.77 -0.66±0.90 -0.75±0.82 -0.64±0.81 -3.04±2.11 
b), c)  

-0.74 
-0.91, -0.57  

-0.85 
-1.02, -0.68  

-0.73 
-0.88, -0.58 e)  

p c), d)  <0.0001 <0.0001   
% ±  

a) LOCF 
b) 97.5 %  
c) HbA1c ANCOVA  
d) 2.5 % 
e) 95 %  
 

25 24 HbA1c 1245.20 FAS  

 
 

 
n=41  

10 mg  
n=43  

25 mg  
n=45  n=41  

25 mg  
n=10  

 7.97±0.70 7.80±0.68 7.81±0.69 8.00±0.76 10.64±0.60 
24 a) 7.95±0.83 7.28±0.57 7.01±0.49 7.37±0.77 8.50±1.52 

 -0.01±0.61 -0.51±0.76 -0.80±0.66 -0.62±0.47 -2.14±1.58 
b), c)  

-0.58 
-0.82, -0.34  

-0.86 
-1.10, -0.63  

-0.60 
-0.84, -0.36   

% ±  
a) LOCF 
b) 95 %  
c) HbA1c ANCOVA  

 

                                                        
93 25 mg 1 6 25 mg

FAS 25 mg
25 mg 1  

2 10 mg
2

Treated set actual TSA  
94 40 2 12 1 11 1 8

3 1 5 10 mg 18 7 5 2 2
2 25 mg 19 5 6 2 5 4 3

2 2 17 2 6 2 5 3
3  

95 9 3 1 3 1 2  
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26 27  
 

26 24 1245.20 FAS  
  

n=219  
10 mg

n=216  
25 mg

n=216  

 

n=215  

25 mg
n=81  

kg  
 78.89±19.92 78.93±18.70 78.26±18.09 79.88±20.45 81.36±19.94 

24 a) 78.57±19.59 76.68±17.95 75.78±17.63 80.08±20.51 79.57±19.57 
24  -0.32±2.27 -2.24±2.93 -2.47±2.78 0.20±2.63 -1.78±4.04 

 
mg/dL  

 155.2±34.5 153.5±32.4 152.8±34.2 147.4±28.9 234.3±63.7 
24 a) 165.2±46.1 133.2±25.9 128.1±28.6 143.2±36.6 156.8±59.4 
24  10.2±35.3 -20.3±31.5 -24.6±31.0 -4.2±35.3 -78.6±54.2 

±  
a) LOCF 
 

27 24 1245.20 FAS  
  

 
n=41  

10 mg  
n=43  

25 mg  
n=45  

 

n=41  

25 mg  
n=10  

kg  
 69.85±12.12 70.35±13.55 70.46±14.30 71.31±15.83 71.84±13.70 

24 a) 69.41±12.33 68.07±13.85 67.00±14.08 71.76±15.58 70.23±13.23 
24  -0.45±1.95 -2.29±2.10 -3.46±3.14 0.45±1.44 -1.61±2.38 

 
mg/dL  

 157.6±28.1 150.0±22.2 147.7±25.1 153.9±23.0 206.1±28.4 
24 a) 154.2±29.0 130.4±21.1 119.4±16.0 143.6±22.7 136.4±33.4 
24  -3.4±27.1 -19.6±27.4 -28.3±23.6 -10.4±16.6 -69.7±42.5 

±  
a) LOCF 

 

3 % 2 %

28 29 3 %

2 30 31  
 

28 3 % 1245.20  
  

  
n=220  

10 mg
n=216  

25 mg
n=215  n=215  

25 mg
n=81  

 131 59.5  115 53.2  128 59.5  111 51.6  50 61.7  
 17 7.7) 16 7.4  11 5.1  15 7.0  1 1.2  
 9 4.1  12 5.6  8 3.7  11 5.1  3 3.7  

 8 3.6  10 4.6  8 3.7  10 4.7  3 3.7  
 35 15.9  5 2.3  4 1.9  13 6.0  14 17.3  

 10 4.5  11 5.1  7 3.3  4 1.9  4 4.9  
 6 2.7  4 1.9  2 0.9  7 3.3  1 1.2  

 3 1.4  4 1.9  3 1.4  1 0.5  4 4.9  
 4 1.8  2 0.9  3 1.4  7 3.3  1 1.2  

 0 0.0  0 0.0  0 0.0  0 0.0  3 3.7  
 3 1.4  1 0.5  2 0.9  6 2.8  3 3.7  

 0 0.0  3 1.4  7 3.3  0 0.0  1 1.2  
-N D

 2 0.9  2 0.9  7 3.3  2 0.9  0 0.0  

% MedDRA ver.  
 

  



 60 

29 2 % 1245.20 TSAa)  
   

  
n=221  

10 mg
n=217  

25 mg
n=216  n=215  

25 mg  
n=81  

 15 6.8  22 10.1  38 17.6  17 7.9  11 13.6  
 0 0.0  2 0.9  3 1.4  3 1.4  2 2.5  

 5 2.3  2 0.9  0 0.0  4 1.9  2 2.5  
 0 0.0  3 1.4  6 2.8  0 0.0  0 0.0  

% MedDRA ver.  
a) 2

93  
 

30 3 % 1245.20  
   

  
n=41  

10 mg
n=43  

25 mg
n=45  n=41  

25 mg  
n=10  

 22 53.7  23 53.5  20 44.4  14 34.1  4 40.0  
 12 29.3  9 20.9  5 11.1  5 12.2  1 10.0  
 0 0.0  2 4.7  0 0.0  0 0.0  0 0.0  

 0 0.0  0 0.0  1 2.2  1 2.4  1 10.0  
 3 7.3  0 0.0  0 0.0  1 2.4  0 0.0  
 2 4.9  0 0.0  0 0.0  1 2.4  0 0.0  

 0 0.0  3 7.0  2 4.4  0 0.0  1 10.0  
 0 0.0  0 0.0  0 0.0  0 0.0  1 10.0  

 0 0.0  2 4.7  4 8.9  0 0.0  1 10.0  

 2 4.9  0 0.0  0 0.0  0 0.0  0 0.0  

 0 0.0  2 4.7  0 0.0  0 0.0  0 0.0  
% MedDRA ver.  

 
31 2 1245.20 TSA  

   

  
n=41  

10 mg
n=43  

25 mg
n=45  n=41  

25 mg  
n=10  

 0 0.0  3 7.0  8 17.8  3 7.3  3 30.0  
 0 0.0  3 7.0  2 4.4  0 0.0  1 10.0  
 0 0.0  2 4.7  4 8.9  0 0.0  0 0.0  

% MedDRA ver.  
 

1

5 5

10 mg 8 9

/ 25 mg

5 6 /

5 8 /

/ / 3 3

10 mg 1 1 25 mg 1 1

 

8 9

/ 10 mg

2 2 25 mg 4 5 /

6 5 6

/

3 3
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4 5 /

10 mg 1 1 25 mg 1 2 /

2 2

2 2  
84 0.5 % 1/220 6 10 mg 0.5 %

1/216 1 25 mg 0.5 % 1/215 6 0.5 %

1/215 1  
85 5.5 % 12/220 9

/ 1 10 mg 6.0 % 13/216

12 1 25 mg 5.6 % 12/215 8

3 1 5.1 % 11/215 10 1

/ 1 25 mg 3.7 % 3/81

3  
86 0.0 % 0/220 10 mg

3.2 % 7/216 3 /

1 25 mg 4.2 % 9/215 3

1 2 1

0.9 % 2/215 1.2 % 1/81

 

 

 

2 III 5.3.5.1-7:1245.31 20 20

20  

2

III

1245.19 2

SU

III 1245.23

1245.20 3 1245.20

 

1245.20 2
96

 

1245.20 10 mg 25 mg

100 mg 1 1 52 1245.20

76 52

                                                        
96 1245.20  
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130 97

180 mg/dL HbA1c 8.0 % 2
98  

1245.20 866 92 170 219

41 10 mg 216 43 25 mg 216 45

215 41 FAS 93

FAS 1245.20 587 137

130 30 10 mg 157 38 25 

mg 153 35 147 34

215 99 55 12 10 mg 51 10

25 mg 51 7 58 7

1245.20 82 29.2 %

64/219 11 10 mg 7.4 % 16/216 4 25 mg

4.2 % 9/216 12.6 % 27/215 6  

1245.20

52 32 33

1245.20 52 HbA1c 2

 
 

32 1245.20 52 1245.31 FAS  
  

n=219  
10 mg  

n=216  
25 mg  

n=216  n=215  

HbA1c %  
 7.92±0.76 7.89±0.88 7.86±0.85 7.87±0.79 

52 a) 8.01±1.09 7.23±0.87 7.06±0.87 7.33±1.03 
52  0.09±0.85 -0.66±0.90 -0.80±0.79 -0.54±0.85 

mg/dL  

 155.2±34.49 153.5±32.45 152.8±34.24 147.4±28.89 
52 a) 165.5±45.42 134.4±26.07 128.6±29.25 146.0±37.65 
52  10.40±34.66 -19.06±29.35 -24.17±30.98 -1.37±37.24 

kg  
 78.89±19.92 78.93±18.70 78.26±18.09 79.88±20.45 

52 a) 78.60±19.66 77.00±18.96 75.78±17.50 80.22±20.66 
52  -0.29±2.41 -1.93±5.17 -2.48±3.08 0.34±2.87 

±  
a) LOCF 
 

  

                                                        
97 295.5 176.9 10 mg 322.5 197.7 25 mg 335.0 196.2

329.0 192.3 509.0 46.5 10 mg 522.0 55.9
25 mg 520.0 54.4 526.0 51.5  

98 DPP-4 GLP-1 1245.20
 

99 55 49 9 5 2 1 10 mg 51
41 5 10 5 25 mg 51 44 5

6 2 1 58 51 5 6
1 1  
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5 % 2

36 37  
 

36 5 % 1245.31  

  
n=41  

10 mg
n=43  

25 mg
n=45  n=41  

 31 75.6  35 81.4  33 73.3  26 63.4  
 14 34.1  12 27.9  11 24.4  7 17.1  

 3 7.3  0 0.0  1 2.2  1 2.4  
 8 19.5  1 2.3  0 0.0  4 9.8  

 1 2.4  2 4.7  3 6.7  1 2.4  
 2 4.9  0 0.0  1 2.2  4 9.8  

 0 0.0  3 7.0  2 4.4  0 0.0  
 0 0.0  2 4.7  4 8.9  0 0.0  

 3 7.3  2 4.7  0 0.0  2 4.9  
 0 0.0  3 7.0  0 0.0  0 0.0  

% MedDRA ver.  
 

37 2 1245.31 TSA  

  
n=41  

10 mg
n=43  

25 mg
n=45  n=41  

 1 2.4  5 11.6  8 17.8  4 9.8  
 0 0.0  3 7.0  2 4.4  0 0.0  
 0 0.0  2 4.7  4 8.9  0 0.0  

% MedDRA ver.  
 

1

10 12 101 1 2 10 mg 16

18 102 4 5 25 mg 12 15 103 3 3

8 12 104 0 1 1

10 mg 3 3

 

12 13 105 1 1 10 

mg 7 7 106 3 3 25 mg 7 8 107 4 4

5 6 108 1 1

6 7 /

10 mg 3 3

25 mg 1 2 / 2 2

                                                        
101 / /

 
102 2

/ /
1  

103 /
/ /  

104 / /
/ /  

105 /
 

106  
107 / 6

 
108 /  
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84 0.9 % 2/220 10 10 mg 0.5 % 1/216 1

25 mg 0.5 % 1/215 6 0.5 % 1/215 1

 
85 8.2 % 18/220 14 2 1

/ / 1 10 mg 8.3 % 18/216

17 / 1 25 mg 7.4 % 16/215

11 1 4 1 7.4 % 16/215

13 1 2 1 / 1

 
86 0.9 % 2/220 10 mg

4.6 % 10/216 3 2 /

/ 1

25 mg 5.1 % 11/215 3 1

2 1

0.9 % 2/215  

 

 

3 III 5.3.5.2-2 1245.52 20 20  

2 109 1071

2 SU

 

2 52 1  

10 mg 25 mg 1 1 52

SU 10 mg 25 mg 1 1 110 1

2 3 52

 

                                                        
109 10 18

1 - DPP-
4 20 BMI 45.0 kg/m2

HbA1c 7.0 10.0 % 2 eGFR MDRD 30 mL/min/1.73 m2

60 mL/min/1.73 m2  
110 1 500 mg/ 12 1000 mg/

2250 mg/ 52  
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1160 SU 111 10 mg 136 25 mg 137 63

BG 112 10 mg 68 25 mg 65

TZD 113 10 mg 137 25 mg 136 -

-GI 114 10 mg 69 25 mg 70 DPP-4 DPP-4
115 10 mg 68 25 mg 71
116 10 mg 70 25 mg 70 FAS FAS

96 117 SU 23 BG 7 TZD

22 -GI 15 DPP-4 19 10  

52 HbA1c 38 HbA1c 3  
 

38 52 HbA1c 1245.52 FAS  
  a) 52 a), b) 52 c), d)

SU  
10 mg  136 7.99±0.73 7.08±0.62 -0.93±0.05 
25 mg  137 8.06±0.76 7.08±0.75 -0.96±0.05 

 63 7.93±0.79 6.99±0.82 -0.97±0.08 

BG  
10 mg  68 7.68±0.74 6.83±0.67 -0.81±0.06 
25 mg  65 7.51±0.73 6.56±0.62 -0.98±0.06 

TZD  
10 mg  137 7.85±0.74 6.98±0.68 -0.90±0.05 
25 mg  136 7.95±0.84 6.96±0.64 -0.96±0.05 

-GI  
10 mg  69 7.78±0.80 6.87±0.68 -0.87±0.06 
25 mg  70 7.56±0.59 6.83±0.67 -0.77±0.06 

DPP-4  
10 mg  68 7.78±0.68 6.80±0.58 -1.00±0.06 
25 mg  71 7.82±0.74 6.97±0.62 -0.83±0.06 

 
10 mg  70 8.01±0.85 7.02±0.80 -0.98±0.08 
25 mg  70 7.98±0.84 7.02±0.75 -0.98±0.08 

%  
a) ± b) LOCF 
c) ±  
d) HbA1c ANCOVA  

                                                        
111 10 mg 116 0.5 mg 1 9 1 mg 50 1.5 mg 3 2 mg 35 3 mg 9 4 mg 3 4.5 

mg 1 5 mg 1 6 mg 5 13 20 mg 2 40 mg 6 60 mg 1 80 mg 2 120 mg 2
7 1.25 mg 1 2.5 mg 3 3.75 mg 1 5 mg 2 25 mg 120 0.5 mg 10 1 mg 54 1.5 mg 4

2 mg 27 3 mg 11 4 mg 6 4.5 mg 1 6 mg 7 10 10 mg 1 20 mg 1 40 mg 7 120 mg 1
7 1.25 mg 2 2.5 mg 2 5 mg 1 7.5 mg 2 56 0.5 mg 6 1 mg 

22 1.5 mg 3 2 mg 14 3 mg 7 4 mg 1 5 mg 1 6 mg 2 6 1.25 mg 1 2.5 mg 2 5 mg 2
10 mg 1 1 80 mg SU 1 10 mg 25 mg

 
112 10 mg 250 mg 1 500 mg 18 750 mg 32 1000 mg 6 1500 mg 8 2250 mg 3

25 mg 250 mg 3 500 mg 21 750 mg 27 1000 mg 3 1500 mg 11  
113 10 mg 15 mg 76 30 mg 61 25 mg 15 mg 77 30 mg 58

45 mg 1  
114 10 mg 41 0.6 mg 20 0.7 mg 1 0.9 mg 20 23 50 mg 1 75 mg 6 100 mg 1

150 mg 11 225 mg 4 5 150 mg 2 300 mg 3 25 mg 34 0.6 mg 19
0.9 mg 15 27 50 mg 1 75 mg 4 150 mg 20 225 mg 2 9 100 mg 1 150 mg 3
300 mg 5  

115 10 mg 57 25 mg 1 50 mg 51 100 mg 5
5 50 mg 1 100 mg 4 6 25 mg 25 mg

59 25 mg 2 50 mg 48 100 mg 9 9 50 mg 1 100 mg 8
3 12.5 mg 1 25 mg 2  

116 10 mg 35 90 mg 10 270 mg 25 30 15 mg 2 30 mg 27 45 
mg 1 5 1.5 mg 25 mg 29 90 mg 8 270 mg 21

38 15 mg 4 30 mg 32 60 mg 2 3 1.5 mg  
117 SU 23 11 9 1 2 BG 7 4 1 1

1 TZD 22 11 7 1 3 -GI 15
7 5 2 1 DPP-4 19 11 7 1

10 4 2 1 3  
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39 52 1245.52 FAS  

  
mg/dL  kg  

a) 52
b) 

a) 52
b) 

SU  
10 mg  136 150.64±27.25 25.41±24.94 65.77±12.21 2.24±2.27 
25 mg  137 155.69±33.96 32.18±24.08 67.01±13.72 2.79±2.60 

 63 149.10±27.13 19.08±26.46 68.19±12.19 0.19±1.96 

BG  
10 mg  68 142.57±27.67 17.91±22.12 70.67±15.58 3.82±4.07 
25 mg  65 136.55±28.70 22.06±20.84 70.35±11.39 3.48±3.53 

TZD  
10 mg  137 149.61±28.96 23.51±24.28 73.83±14.19 2.65±3.59 
25 mg  136 150.91±28.61 27.07±23.36 72.93±12.73 2.74±2.40 

-GI  
10 mg  69 148.35±26.12 24.35±24.50 63.93±10.93 3.73±3.39 
25 mg  70 146.90±22.37 23.39±21.50 68.63±13.12 3.50±2.11 

DPP-4  
10 mg  68 146.07±26.39 25.40±21.51 64.09±12.09 2.83±1.93 
25 mg  71 145.04±25.02 20.14±20.99 70.04±13.16 2.94±2.39 

 
10 mg  70 159.76±31.53 30.03±25.33 67.76±14.09 2.70±2.33 
25 mg  70 163.43±31.79 34.01±28.52 73.16±17.27 3.01±2.84 

a) ±  
b) ± LOCF  
 

5 % 87 3 % 40

41  
 

40 5 % 1245.52  

 

SU  BG  TZD  

10 mg  
n=136  

25 mg
n=137  

n=63  

10 mg
n=68  

25 mg
n=65  

10 mg  
n=137  

25 mg
n=136

 105 77.2  106 77.4 54 85.7 46 67.6 55 84.6 106 77.4  101 74.3
 41 30.1  38 27.7 26 41.3 12 17.6 23 35.4 44 32.1  37 27.2

 1 0.7  2 1.5  5 7.9  3 4.4  2 3.1  1 0.7  3 2.2  
 3 2.2  7 5.1  2 3.2  1 1.5  1 1.5  6 4.4  6 4.4  

 0 0.0  0 0.0  0 0.0  4 5.9  1 1.5  2 1.5  1 0.7  
 1 0.7  4 2.9  2 3.2  0 0.0  2 3.1  4 2.9  1 0.7  

 7 5.1  0 0.0  0 0.0  3 4.4  3 4.6  2 1.5  5 3.7  
 11 8.1  12 8.8 6 9.5  2 2.9  3 4.6  4 2.9  2 1.5  

 2 1.5  2 1.5  2 3.2  4 5.9  0 0.0  4 2.9  4 2.9  
 7 5.1  6 4.4  4 6.3  0 0.0  3 4.6  3 2.2  1 0.7  

 5 3.7  5 3.6  2 3.2  4 5.9  3 4.6  9 6.6  1 0.7  
 2 1.5  2 1.5  5 7.9  6 8.8  4 6.2  5 3.6  2 1.5  
 3 2.2  2 1.5  2 3.2  1 1.5  1 1.5  4 2.9  2 1.5  

 3 2.2  7 5.1  1 1.6  0 0.0  5 7.7  8 5.8  8 5.9  
 3 2.2  6 4.4  0 0.0  2 2.9  0 0.0  11 8.0  3 2.2  
 2 1.5  0 0.0  0 0.0  4 5.9  0 0.0  0 0.0  2 1.5  
 4 2.9  6 4.4  5 7.9  2 2.9  1 1.5  9 6.6  8 5.9  
 2 1.5  3 2.2  4 6.3  0 0.0  1 1.5  2 1.5  5 3.7  
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40 5 % 1245.52  

 
-GI  DPP-4   

10 mg  
n=69  

25 mg
n=70  

10 mg
n=68  

25 mg
n=71  

10 mg  
n=70  

25 mg
n=70  

 52 75.4  49 70.0  56 82.4  57 80.3  49 70.0  50 71.4  
 26 37.7  21 30.0  23 33.8  15 21.1  16 22.9  17 24.3  

 2 2.9  2 2.9  2 2.9  0 0.0  0 0.0  3 4.3  
 0 0.0  2 2.9  2 2.9  5 7.0  2 2.9  5 7.1  

 2 2.9  3 4.3  0 0.0  1 1.4  0 0.0  0 0.0  
 1 1.4  4 5.7  1 1.5  1 1.4  1 1.4  2 2.9  

 1 1.4  0 0.0  2 2.9  3 4.2  1 1.4  3 4.3  
 0 0.0  0 0.0  0 0.0  3 4.2  0 0.0  3 4.3  

 3 4.3  1 1.4  3 4.4  2 2.8  6 8.6  2 2.9  
 1 1.4  2 2.9  0 0.0  0 0.0  1 1.4  1 1.4  

 1 1.4  8 11.4  5 7.4  7 9.9  3 4.3  0 0.0  
 2 2.9  4 5.7  0 0.0  1 1.4  1 1.4  1 1.4  
 2 2.9  4 5.7  0 0.0  0 0.0  1 1.4  2 2.9  

 2 2.9  1 1.4  1 1.5  5 7.0  4 5.7  3 4.3  
 2 2.9  3 4.3  4 5.9  7 9.9  3 4.3  5 7.1  
 0 0.0  0 0.0  1 1.5  0 0.0  2 2.9  0 0.0  
 3 4.3  2 2.9  4 5.9  4 5.6  3 4.3  2 2.9  
 2 2.9  4 5.7  2 2.9  4 5.6  1 1.4  1 1.4  

% MedDRA ver.  
 

41 3 % 1245.52  

 

SU  BG  TZD  

10 mg  
n=136  

25 mg
n=137  

n=63  

10 mg
n=68  

25 mg
n=65  

10 mg  
n=137  

25 mg
n=136

 19 14.0  25 18.2 13 20.6 13 19.1 9 13.8  20 14.6  19 14.0  
 9 6.6  10 7.3 6 9.5  1 1.5  3 4.6  1 0.7  1 0.7  

 0 0.0  0 0.0  3 4.8  0 0.0  0 0.0  0 0.0  0 0.0  
 3 2.2  5 3.6  0 0.0  2 2.9  0 0.0  10 7.3  2 1.5  

 1 0.7  0 0.0  0 0.0  2 2.9  1 1.5  2 1.5  2 1.5  
 0 0.0  2 1.5  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  

 
-GI  DPP-4   

10 mg  
n=69  

25 mg
n=70  

10 mg
n=68  

25 mg
n=71  

10 mg  
n=70  

25 mg
n=70  

 7 10.1  5 7.1  9 13.2  18 25.4  9 12.9  9 12.9  
 0 0.0  0 0.0  0 0.0  3 4.2  0 0.0  3 4.3  

 0 0.0  1 1.4  0 0.0  0 0.0  0 0.0  0 0.0  
 2 2.9  2 2.9  3 4.4  7 9.9  3 4.3  5 7.1  

 0 0.0  0 0.0  1 1.5  3 4.2  0 0.0  0 0.0  
 0 0.0  0 0.0  1 1.5  0 0.0  3 4.3  0 0.0  

% MedDRA ver.  
 

TZD 25 mg 1

SU 10 mg 10 12 119 25 mg 7

10 120 3 3 121 BG 10 mg 7 8 122 25 mg

2 2 123 TZD 10 mg 12 15 124 25 mg 12 14 125 -GI
                                                        
119 / /

 
120 / / /  
121  
122 /  
123  
124 / / /

 
125 / 7

/  
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10 mg 2 2 126 25 mg 5 7 127 DPP-4 10 mg 7

7 128 25 mg 5 6 129 10 mg 1 1 130 25 mg 4

6 131 BG 10 mg 1 1 TZD 10 mg

3 4 / 25 mg 1 1

DPP-4 10 mg 1 1  

SU 10 mg 4 4 132 25 mg 5 5 133

SU 3 4 134 BG 10 mg 2 2 135 25 mg 2

2 136 TZD 10 mg 5 6 137 25 mg 6 9 138 -GI 10 mg

1 1 139 25 mg 3 4 140 DPP-4 10 mg 5 5 141 25 mg 5

5 142 10 mg 1 1 143 25 mg 3 3 144 SU

25 mg 2 2 2 2

BG 10 mg 2 2 25 mg 1 1

TZD 10 mg 1 1 25 mg 2 3

/ DPP-4 10 mg 1 1 25 mg 1 1

25 mg 2 2  
84 SU 10 mg 4.4 % 6/136 13 25 mg 6.6 % 9/137 36

7.9 % 5/63 24 BG 10 mg 0.0 % 0/68 0 25 

mg 1.5 % 1/65 1 TZD 10 mg 1.5 % 2/137 2 25 mg 0.7 % 1/136

1 -GI 10 mg 0.0 % 0/69 0 25 mg 0.0 % 0/70 0 DPP-

4 10 mg 0.0 % 0/68 0 25 mg 1.4 % 1/71 1 10 

mg 0.0 % 0/70 0 25 mg 2.9 % 2/70 3  
85 SU 10 mg 4.4 % 6/136 3 2

1 25 mg 4.4 % 6/137 3 /

1 SU 3.2 % 2/63 BG

10 mg 5.9 % 4/68 2 1 25 mg 4.6 % 3/65

/ TZD 10 mg 4.4 % 6/137

                                                        
126  
127 / /  
128  
129  
130  
131 / /  
132  
133  
134 2 1  
135  
136  
137 /  
138 / / 7 /  
139  
140 /  
141  
142  
143  
144  
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3 / 1 25 mg 4.4 % 6/136

2 / 1 -GI 10 mg

4.3 % 3/69 2 1 25 mg 4.3 % 3/70 2

1 DPP-4 10 mg 7.4 % 5/68 2

1 25 mg 1.4 % 1/71 10 mg 4.3 % 3/70

25 mg 2.9 % 2/70 2  
86 SU 10 mg 1.5 % 2/136

25 mg 0.0 % 0/137 1.6 % 1/63 BG 10 mg

5.9 % 4/68 4 25 mg 3.1 % 2/65

TZD 10 mg 1.5 % 2/137 2 25 mg 0.7 %

1/136 -GI 10 mg 2.9 % 2/69

2 25 mg 5.7 % 4/70 3 1 DPP-4

10 mg 1.5 % 1/68 25 mg 1.4 % 1/71

10 mg 0.0 % 0/70 25 mg 0.0 % 0/70  

 

 

 

1  

SGLT2

 

 

3 4 2

1  

 

2  

III 1245.20

19 9 28

0928010 10 8

11 739 ICH-E5  

 

1  
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2

III 1245.20

HOMA-IR HOMA-IS

42

BMI

2

3  
 

42 1245.20 FAS  

 

n=129  n=651  
 

 
n=41  

 
10 mg  

n=43  

 
25 mg  

n=45  

 
 

n=219  

 
10 mg  

n=216  

 
25 mg  

n=216  
HbA1c %  7.97±0.70 7.80±0.68 7.81±0.69 7.92±0.76 7.89±0.88 7.86±0.85 

mg/dL  157.6±28.1 150.0±22.2 147.7±25.1 155.2±34.5 153.5±32.4 152.8±34.2 
kg  69.85±12.12 70.35±13.55 70.46±14.30 78.89±19.92 78.93±18.70 78.26±18.09 

BMI kg/m2  25.67±4.17 25.48±3.74 25.55±4.22 28.90±6.20 28.46±5.49 28.28±5.58 

a) 
 32 78.0  34 79.1  35 77.8  118 53.9 137 63.4  142 65.7
 9 22.0  9 20.9  10 22.2  101 46.1 79 36.6  74 34.3  

 

±  56.9±8.8 58.8±9.7 55.1±11.0 54.7±10.9 56.2±11.7 53.9±11.6 
50 a) 7 17.1  9 20.9  17 37.8  66 30.1  64 29.6  82 38.0  

50 65 a) 27 65.9  22 51.2  18 40.0  121 55.3 97 44.9  90 41.7  
65 75 a) 6 14.6  10 23.3  9 20.0  25 11.4  46 21.3  40 18.5  

75 a) 1 2.4  2 4.7  1 2.2  7 3.2  9 4.2  4 1.9  

eGFR 
mL/min/1.73m2

±  90.7±15.8 92.2±16.1 90.1±17.6 87.0±18.2 88.0±19.3 87.9±18.4 
90 a) 19 46.3  21 48.8  21 46.7  88 40.2  91 42.1  91 42.1  

60 90 a) 21 51.2  22 51.2  24 53.3  118 53.9 112 51.9  115 53.2
30 60 a) 1 2.4  0 0.0  0 0.0  13 5.9  13 6.0  10 4.6  

 
a) 

1  7 17.1  7 16.3  7 15.6  67 30.6  79 36.6  84 38.9  
1 5  20 48.8  21 48.8  19 42.2  102 46.6 92 42.6  82 38.0  

5 10  10 24.4  7 16.3  12 26.7  32 14.6  29 13.4  37 17.1  
10  4 9.8  8 18.6  7 15.6  18 8.2  16 7.4  13 6.0  

±  
a) %  

 

2

 

 

2

ii

1

2 3

 

 

2  
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III 1245.20

24 HbA1c 95 %

10 mg -0.58 -0.82, -0.34 % -0.74 -0.88, -0.59 %

25 mg -0.86 -1.10, -0.63 % -0.85 -0.99, -0.70 % 10 

mg 25 mg 24

25 24

95 % 10 mg -20.3 -29.0, -11.6 mg/dL

-31.1 -36.7, -25.5 mg/dL 25 mg -30.4 -39.1, -21.8 mg/dL

-36.0 -41.6, -30.4 mg/dL 10 mg 25 mg

-3.4 mg/dL

10.2 mg/dL 10 25 mg

BMI

2

HOMA-IR HOMA-IS

43  
 

43 BMI HOMA-IR HOMA-IS HbA1c  
1245.20 FAS  

 

n=129  n=651  
 

 
n=41  

 
10 mg  

n=43  

 
25 mg  

n=45  

 
 

n=219  

 
10 mg  

n=216  

 
25 mg  

n=216  

 
 

0.02±0.68 
n=32  

-0.55±0.83 
n=34  

-0.92±0.66 
n=35  

0.08±0.79 
n=118  

-0.68±0.90 
n=137  

-0.83±0.85 
n=142  

 
-0.13±0.20 

n=9  
-0.38±0.39 

n=9  
-0.35±0.42 

n=10  
0.06±0.74 

n=101  
-0.63±0.90 

n=79  
-0.61±0.73 

n=74  

kg  

70  
0.12±0.51 

n=21  
-0.48±0.69

n=26  
-0.76±0.68

n=24  
0.18±0.64

n=81  
-0.66±0.92

n=80  
-0.73±0.74

n=79  

70 80  
-0.15±0.67

n=15  
-0.78±0.89

n=9  
-0.55±0.45

n=11  
0.01±0.72

n=51  
-0.71±0.96

n=46  
-0.70±0.93

n=48  

80 90  
-0.38±0.70

n=4  
-0.15±1.17

n=4  
-0.90±0.68

n=7  
-0.03±0.86

n=34  
-0.58±0.96

n=38  
-0.88±0.85

n=37  

90  
0.80 
n=1  

-0.53±0.48
n=4  

-1.70±0.46
n=3  

0.03±0.92
n=53  

-0.68±0.77
n=52  

-0.76±0.82
n=52  

BMI kg/m2  
25  

0.04±0.54 
n=22  

-0.53±0.81 
n=21  

-0.74±0.72 
n=22  

0.06±0.60 
n=69  

-0.75±0.84 
n=63  

-0.73±0.82 
n=69  

25  
-0.07±0.68 

n=19  
-0.50±0.73 

n=22  
-0.85±0.60 

n=23  
0.08±0.84 

n=150  
-0.62±0.92 

n=153  
-0.77±0.82 

n=147  

 
 

1  
-0.19±0.36 

n=7  
-0.43±1.25 

n=7  
-0.73±0.78 

n=7  
-0.20±0.67 

n=67  
-0.83±0.95 

n=79  
-0.77±0.92 

n=84  

1 5  
-0.16±0.68 

n=20  
-0.66±0.74 

n=21  
-0.68±0.67 

n=19  
0.18±0.85 

n=102  
-0.61±0.82 

n=92  
-0.78±0.76 

n=82  

5 10  
0.30±0.54 

n=10  
-0.26±0.24 

n=7  
-0.78±0.47 

n=12  
0.18±0.60 

n=32  
-0.54±1.00 

n=29  
-0.66±0.70 

n=37  

10     
0.32±0.62 

n=18  
-0.31±0.74 

n=16  
-0.77±0.88 

n=13  
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43 BMI HOMA-IR HOMA-IS HbA1c  
1245.20 FAS  

 

n=129  n=651  
 

 
n=41  

 
10 mg  

n=43  

 
25 mg  

n=45  

 
 

n=219  

 
10 mg  

n=216  

 
25 mg  

n=216  

HOMA-IR
mU/L×mmol/L  

4  
0.05±0.60 

n=30  
-0.40±0.64 

n=29  
-0.70±0.64 

n=33  
0.01±0.72 

n=92  
-0.56±0.82

n=99  
-0.76±0.77 

n=100  

4 5.5     
-0.01±0.95 

n=39  
-0.86±1.10 

n=43  
-0.56±0.76 

n=28  

5.5 8.5     
0.04±0.58 

n=37  
-0.67±0.72 

n=34  
-0.78±0.85 

n=46  

8.5     
0.34±0.86 

n=41  
-0.70±1.11 

n=30  
-0.92±0.93 

n=33  

HOMA-IS
mU/mmol  

25  
0.09±0.56 

n=17  
-0.56±0.60 

n=17  
-0.93±0.73 

n=18  
0.10±0.68 

n=44  
-0.82±1.10 

n=39  
-0.98±1.10 

n=46  

25 40  
-0.08±0.74 

n=13  
-0.43±0.98 

n=12  
-0.50±0.43 

n=6  
0.09±0.73 

n=41  
-0.69±0.94 

n=49  
-0.69±0.76 

n=35  

40 70  
-0.22±0.57 

n=6  
-0.58±0.99 

n=8  
-0.67±0.62 

n=14  
0.06±0.81 

n=47  
-0.66±0.79 

n=61  
-0.70±0.71 

n=60  

70     
0.06±0.84 

n=77  
-0.52±0.88 

n=57  
-0.71±0.68 

n=66  
±  

 

HbA1c

HbA1c

 

 

3  

 
 

44 1245.20  
 n=129  n=651  

 
n=41  

10 mg
n=43  

25 mg
n=45  

 
n=220  

10 mg  
n=216  

25 mg
n=215  

 22 53.7  23 53.5  20 44.4  131 59.5  115 53.2  128 59.5  
 0 0.0  3 7.0  8 17.8  14 6.4  22 10.2  38 17.7  
 0 0.0  2 4.7  0 0.0  5 2.3  8 3.7  5 2.3  

 0 0.0  0 0.0  3 6.7  8 3.6  2 0.9  4 1.9  

%  
 

5 %

45  
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45 5 % 1245.20  
 n=129  n=651  

 n=41  
10 mg

n=43  
25 mg

n=45  
 

n=220  
10 mg  

n=216  
25 mg

n=215  
 22 53.7  23 53.5  20 44.4  131 59.5  115 53.2  128 59.5  

 12 29.3  9 20.9  5 11.1  17 7.7  16 7.4  11 5.1  
 0 0.0  0 0.0  0 0.0  9 4.1  12 5.6  8 3.7  

 3 7.3  0 0.0  0 0.0  35 15.9  5 2.3  4 1.9  
 0 0.0  0 0.0  0 0.0  10 4.5  11 5.1  7 3.3  

 0 0.0  3 7.0  2 4.4  0 0.0  3 1.4  5 2.3  
 0 0.0  2 4.7  4 8.9  0 0.0  3 1.4  7 3.3  

% MedDRA ver.  
 

BMI

46

 
 

46 BMI HOMA-IR HOMA-IS  

1245.20  

 
n=129  n=651  

n=41  
10 mg

n=43  
25 mg
n=45  n=220  

10 mg  
n=216  

25 mg
n=215  

 
 17/32 53.1 17/34 50.0 14/35 40.0 65/119 54.6 61/137 44.5 78/141 55.3
 5/9 55.6 6/9 66.7 6/10 60.0 66/101 65.3 54/79 68.4  50/74 67.6

kg  

70  11/21 52.4 14/26 53.8 10/24 41.7 46/81 56.8  44/80 55.0 47/79 59.5
70 80  7/15 46.7 6/9 66.7 8/11 72.7 27/52 51.9  23/46 50.0 26/47 55.3
80 90  3/4 75.0 0/4 0.0  1/7 14.3 24/34 70.6  15/38 39.5 19/37 51.4

90  1/1 100.0 3/4 75.0 1/3 33.3 34/53 64.2  33/52 63.5 36/52 69.2

BMI kg/m2  
25  13/22 59.1 12/21 57.1 12/22 54.5 40/70 57.1  31/63 49.2 41/68 60.3
25  9/19 47.4 11/22 50.0 8/23 34.8 91/150 60.7 84/153 54.9 87/147 59.2
1  3/7 42.9 4/7 57.1 1/7 14.3 39/68 57.4  41/79 51.9  53/83 63.9

1 5  11/20 55.0 9/21 42.9 7/19 36.8 65/102 63.7  51/92 55.4 50/82 61.0
5 10  5/10 50.0 4/7 57.1 7/12 58.3 16/32 50.0  13/29 44.8 18/37 48.6

10  3/4 75.0 6/8 75.0 5/7 71.4 11/18 61.1  10/16 62.5 7/13 53.8

HOMA-IR
mU/L×mmol/L  

4  16/30 53.3 14/29 48.3 16/33 48.5 46/93 49.5  45/99 45.5  58/99 58.6
4 5.5  1/3 33.3 5/8 62.5 2/5 40.0 25/39 64.1  22/43 51.2 16/28 57.1

5.5 8.5  5/8 62.5 2/3 66.7 1/2 50.0 24/37 64.9  23/34 67.6 27/46 58.7
8.5   2/2 100.0 1/5 20.0 31/41 75.6  20/30 66.7 22/33 66.7

HOMA-IS
mU/mmol  

25  9/17 52.9 7/17 41.2 8/18 44.4 23/45 51.1  17/39 43.6 25/45 55.6
25 40  7/13 53.8 6/12 50.0 3/6 50.0 26/41 63.4  20/49 40.8 19/35 54.3
40 70  2/6 33.3 5/8 62.5 6/14 42.9 24/47 51.1  30/61 49.2 36/60 60.0

70  4/5 80.0 5/5 100.0 3/7 42.9 53/77 68.8  43/57 75.4 43/66 65.2
/ %  

 

 

 

 

 

4  

III 1245.20 III

1245.31 HbA1c

2
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1 4 III 1245.20

III 1245.31 2

 

 

3  

1  

eGFR mL/min/1.73 m2 50 2

III 1245.20

24 HbA1c 97.5 %

10 mg -0.74 -0.91, -0.57 % 25 mg -0.85 -1.02, -0.68 %

10 mg 25 mg 24

24 HbA1c HbA1c 10 mg 25 mg

95 % 7 % -0.25 -0.77, 

0.26 % n=17 -0.46 -0.94, 0.02 % n=22 7 % 8 % -0.48 -0.69, -0.27 % n=118

-0.62 -0.83, -0.41 % n=111 8 % -1.19 -1.42, -0.96 % n=81 -1.21 -1.44, 

-0.98 % n=83 HbA1c HbA1c

II 1245.38

12 HbA1c 95 %

10 mg -0.70 -0.85, -0.55 % 25 mg -0.95 -1.10, -0.80 %

20 52 HbA1c

± 10 mg -0.66±0.66 % n=109 25 mg -0.83±0.72 %

n=109 III 1245.20 III

1245.31 52 HbA1c

± 10 mg -0.66±0.90 % n=216 25 mg -0.80±0.79 %

n=216 52 HbA1c 10 mg

25 mg  

 

2  

III 1245.52

HbA1c 52 HbA1c

38 3  

 

4  

II 1245.38

III 1245.52
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47 2 145

48 2 146

49  
 

47 1245.38 1245.52  

 

1245.38  1245.52  
 SU  BG  

10 mg 
 

n=109  

25 mg
 

n=109

 
10 mg  
n=136

 
25 mg  
n=137

BG  
n=63  

 
10 mg  

n=68  

 
25 mg  

n=65
 78 71.6  82 75.2 105 77.2 106 77.4 54 85.7 46 67.6  55 84.6

 21 19.3  20 18.3 19 14.0 25 18.2 13 20.6 13 19.1  9 13.8
 3 2.8  8 7.3  10 7.4 7 5.1  3 4.8 7 10.3  2 3.1

 
 3 2.8  5 4.6  4 2.9  5 3.6  3 4.8 2 2.9  2 3.1

 1245.52  

 

TZD  -GI  DPP-4   
 

10 mg  
n=137  

 
25 mg  
n=136

 
10 mg

n=69

 
25 mg

n=70

 
10 mg

n=68

 
25 mg

n=71

 
10 mg  

n=70  

 
25 mg

n=70
 106 77.4 101 74.3 52 75.4 49 70.0 56 82.4 57 80.3 49 70.0  50 71.4

 20 14.6 19 14.0 7 10.1 5 7.1 9 13.2 18 25.4 9 12.9  9 12.9
 12 8.8  12 8.8 2 2.9 5 7.1 7 10.3 5 7.0 1 1.4  4 5.7

 
 5 3.6  6 4.4 1 1.4 3 4.3 5 7.4 5 7.0 1 1.4  3 4.3

%  
 

48 2  
 %  /100  

 
n=171  

10 mg
n=330  

25 mg
n=329  

 
n=171  

10 mg  
n=330  

25 mg
n=329  

 79 46.2  230 69.7  216 65.7  192.42 154.96 141.39 
 10 5.8  46 13.9  49 14.9  13.99 17.77 19.51 
 4 2.3  12 3.6  18 5.5  5.58 4.23 6.52 

 8 4.7  9 2.7  12 3.6  11.06 3.15 4.27 
 

49 2  
 %  /100  

 
n=3498  

10 mg
n=3612  

25 mg
n=4585  

 
n=3498

10 mg  
n=3612  

25 mg
n=4585  

 2400 68.6  2459 68.1  3189 69.6  211.36 174.24 168.73 
 532 15.2  739 20.5  912 19.9  21.86 27.02 24.19 
 442 12.6  346 9.6  472 10.3  17.40 11.17 11.20 

 186 5.3  173 4.8  226 4.9  6.80 5.35 5.11 
 

 

III 1245.52

10 mg 25 mg SU

77.6 % 90/116 75.0 % 90/120 76.9 % 10/13

90.0 % 9/10 71.4 % 5/7 100.0 % 7/7

SU 2 mg/ 76.3 %

74/97 74.7 % 71/95 2 mg/ 84.2 % 16/19 76.0 % 19/25

                                                        
145 2 4 1245.15 1245.20

1245.31 1245.38  
146 2 17 1245.2 1245.4 1245.9 1245.10 1245.15 1245.19 1245.20

25 mg 1245.23 25 mg 1245.24 1245.25 1245.28 1245.31 1245.33
1245.36 1245.38 1245.44 1245.48  
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BG 750 mg/ 74.5 % 38/51

92.2 % 47/51 750 mg/ 1000 mg/ 66.7 % 4/6 66.7 % 2/3

1000 mg/ 36.4 % 4/11 54.5 % 6/11

TZD 15 mg/ 78.9 % 60/76

76.6 % 59/77 15 mg/ 75.4 % 46/61 71.2 % 42/59

-GI 73.2 % 30/41

70.6 % 24/34 73.9 % 17/23 70.4 % 19/27

100.0 % 5/5 66.7 % 6/9 DPP-4

50 mg/ 82.7 % 43/52 82.0 % 41/50

50 mg/ 80.0 % 4/5 66.7 % 6/9

76.7 % 23/30 71.1 % 27/38

68.6 % 24/35 75.9 % 22/29

40.0 % 2/5 33.3 % 1/3

 

1245.33 147 78

87.1 % 148/170 10 mg 84.6 % 143/169 25 mg 87.1 % 135/155

16.5 % 28/170 10 mg 16.6 % 28/169

25 mg 18.1 % 28/155  

 

 
 

1  

II 1245.38

III 1245.20 III

1245.31 III 1245.52 84

50 III 1245.52

SU

2 mg/

10 mg 1.0 % 1/97 25 mg 3.2 % 3/95 2 mg/ 10 mg

10.5 % 2/19 25 mg 8.0 % 2/25  
 

  

                                                        
147 1245.33 2 NPH

SU 10 25 mg 1 1 78 IIb
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50  

 
12 24 a) 52  

  
10 mg  

 
25 mg    

10 mg  
 

25 mg  
 
II

1245.38  0/109 0.0  0/109 0.0 1/109 0.9  0/109 0.0  1/109 0.9

III  
1245.20  1/220 0.5  1/216 0.5 1/215 0.5 d)    

III
1245.31c)     2/220 0.9 1/216 0.5  1/215 0.5 d)

 

III

1245.52
 

 

SU     5/63 7.9 b) 6/136 4.4  9/137 6.6
BG      0/68 0.0  1/65 1.5
TZD      2/137 1.5  1/136 0.7

-GI      0/69 0.0  0/70 0.0
DPP-4      0/68 0.0  1/71 1.4

     0/70 0.0  2/70 2.9
/ %  

a) 1245.38 12 1245.20 24  
b) 1245.52 SU  
c) 295.5 10 mg 322.5 25 mg 335.0  
d) 1245.20 1245.31 25 mg 1  
 

2 145

100 /100 0.0 % 0/171

0.00 10 mg 0.3 % 1/330 0.35 25 mg 0.6 % 2/329 2.47

 

2 148

100 10 mg 1.0 % 9/878 1.95 25 mg

1.8 % 16/878 5.96  

2 146

100 12.7 % 443/3498 65.76 10 mg

12.6 % 455/3612 49.96 25 mg 10.9 % 499/4585 46.37

10.3 % 361/3498 10 mg 10.2 % 370/3612 25 mg

9.3 % 427/4585 0.4 % 14/3498

10 mg 0.3 % 12/3612 25 mg 0.3 % 16/4585 0.5 %

18/3498 10 mg 0.4 % 14/3612 25 mg 0.3 % 15/4585

0.1 % 3/3498 10 mg 0.1 % 4/3612

25 mg 0.1 % 5/4585  

1245.33 147 78

35.3 % 60/170 10 mg 36.1 % 61/169 25 mg 36.1 % 56/155

25 mg

1.3 % 2/155  

 

SU

                                                        
148 2 5 1245.15 1245.20 1245.31

1245.38 1245.52  
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2  

II 1245.38
85 0.9 % 1/109

10 mg 0.9 % 1/109 25 mg 0.9 % 1/109 50 mg 0.9 % 1/110

10 mg 4.6 % 5/109 25 mg

2.8 % 3/109 25 mg 1 1

III 1245.20

5.5 % 12/220 10 mg 6.0 % 13/216 25 mg 5.6 %

12/215 5.1 % 11/215 1

25 mg 3.7 % 3/81 10 mg 3 3 2

1 25 mg 6 6 3 2 1

3 3 3 III

1245.31 8.2 % 18/220 1 10 mg 8.3 %

18/216 25 mg 7.4 % 16/215 1 7.4 % 16/215

2 1 1

10 mg 5 6 4 / 1 25 mg 6 6

3 2 1 6 6 5

1 1 III

1245.52 SU 10 mg 25 mg 4.4 % 6/136

4.4 % 6/137 3.2 % 2/63 BG 5.9 % 4/68

4.6 % 3/65 TZD 4.4 % 6/137 4.4 % 6/136 -GI 4.3 % 3/69

4.3 % 3/70 DPP-4 7.4 % 5/68 1.4 % 1/71

4.3 % 3/70 2.9 % 2/70 SU 10 mg 3 3

2 1 25 mg 3 4 /

BG 10 mg 2 2 TZD 25 mg 2

2 2 -GI 10 mg 1 1 DPP-4 10 mg

1 1 25 mg 1 1 10 mg 2 2

BG 10 mg

1 TZD 25 mg 1  

2 145 85

100 1.2 % 2/171 2.76 10 mg

2.1 % 7/330 2.48 25 mg 1.5 % 5/329 1.79

1.2 % 2/171 10 mg 2.1 % 7/330 25 mg

0.9 % 3/329  

2 148 100

10 mg 3.9 % 34/878 4.25 25 mg 3.0 % 26/878
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3.25 10 mg 25 mg 1

 

2 146 100

8.1 % 284/3498 10.91 10 mg 8.9 % 321/3612

10.48 25 mg 8.9 % 406/4585 9.65

10 mg 25 mg 2.9 % 100/3498 3.1 %

112/3612 3.1 % 143/4585 0.4 % 14/3498

0.2 % 7/3612 0.3 % 12/4585 0.1 % 5/3498

0.4 % 13/3612 0.3 % 14/4585

0.3 % 10/3498 10 mg 0.1 % 5/3612

25 mg 0.2 % 9/4585 2

1.7 % 60/3498 10 mg 2.1 % 77/3612

25 mg 1.7 % 77/4585 3.2 % 71/2221

10 mg 3.6 % 83/2315 25 mg 4.1 % 118/2901 16.7 % 213/1277

10 mg 18.4 % 238/1297 25 mg 17.1 % 288/1684

 

6

6

25.0 % 36/144 10 mg 24.3 % 37/152 25 mg 28.6 % 59/206

6 7.7 % 229/2976 10 mg

8.1 % 237/2924 25 mg 7.6 % 294/3857

3 10 mg 1 25 mg 2

2 10 mg 2 25 mg 1 100

0.11 10 mg 0.03

25 mg 0.04 0.07 10 mg 0.06 25 mg 0.02

1

10 mg 1 1

HbA1c

 

 

 

 

3  

II 1245.38
86 5 mg 0.9 % 1/110
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10 mg 0.9 % 1/109 50 mg 0.9 % 1/110

10 mg 5.5 % 6/109

10 mg 4 4 3 1

III 1245.20 0.0 % 0/220

10 mg 3.2 % 7/216 25 mg 4.2 % 9/215 1

0.9 % 2/215 25 mg 1.2 % 1/81

10 mg 3 4 /

25 mg 6 6 2

1 25 mg 1 1

III 1245.31

0.9 % 2/220 10 mg 4.6 % 10/216 1

25 mg 5.1 % 11/215 1 0.9 % 2/215

1 1 10 mg 5 7 /

/

25 mg 7 7 2

1 III

1245.52 SU 10 mg 25 mg 1.5 %

2/136 0.0 % 0/137 1.6 % 1/63 BG 5.9 % 4/68

3.1 % 2/65 TZD 1.5 % 2/137 0.7 % 1/136 -GI 2.9 %

2/69 5.7 % 4/70 DPP-4 1.5 % 1/68 1.4 % 1/71

0.0 % 0/70 0.0 % 0/70 BG 10 mg 1

1 25 mg 2 2 TZD

10 mg 1 1 -GI 10 mg 1 1

25 mg 1 1  

2 145 86

100 0.0 % 0/171 0.00 10 mg

2.7 % 9/330 3.20 25 mg 0.9 % 3/329 1.07

0.0 % 0/171 10 mg 1.8 % 6/330 25 mg 0.3 %

1/329 10 mg 1

 

2 148 100

10 mg 2.3 % 20/878 2.47 25 mg 1.3 % 11/878

1.36  

2 146 100

1.0 % 35/3498 1.27 10 mg 4.4 % 159/3612

5.01 25 mg 4.8 % 218/4585 5.07

10 mg 25 mg 0.4 % 13/3498

2.5 % 92/3612 2.5 % 116/4585 0.1 % 2/3498 0.1 % 4/3612

0.0 % 0/4585 0.0 % 1/3498 0.4 % 14/3612

0.3 % 15/4585 1/3498 10 mg
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1/3612 25 mg 2/4585 2

0.1 % 3/3498 10 mg 1.0 % 36/3612 25 mg

0.9 % 43/4585 0.8 % 17/2221

1.4 % 18/1277 10 mg 3.4 % 78/2315 6.2 % 81/1297 25 mg

3.1 % 90/2901 7.6 % 128/1684

6

6

9.1 % 4/44 10 mg 15.8 % 6/38 25 mg 20.3 % 13/64

6 0.9 % 28/3076 10 mg 4.1 %

126/3038 25 mg 4.6 % 182/3999

HbA1c

 

 

 

 

4  

II 1245.38
149 0.9 % 1/109

10 mg 0.9 % 1/109 25 mg 0.9 % 1/109

5 mg 50 mg 10 mg

1.8 % 2/109 2 25 mg 1.8 % 2/109

10 mg 1 1

III 1245.20 0.5 % 1/220

10 mg 0.5 % 1/216 25 mg 0.0 % 0/215

0.5 % 1/215 1.2 % 1/81

III 1245.31

0.5 % 1/220 10 mg 2.3 % 5/216 2

1 25 mg 0.5 % 1/215 0.5 % 1/215

10 mg 1 1 III

1245.52 SU 10 mg 25 mg

2.9 % 4/136 2 1 1.5 % 2/137

0.0 % 0/63 BG 4.4 % 3/68 2

1 0.0 % 0/65 TZD 0.7 % 1/137 2.2 %

3/136 -GI 2.9 % 2/69

2.9 % 2/70 DPP-4 1.5 % 1/68 0.0 % 0/71

                                                        
149 total fluid volume decreased volume deplet PT
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0.0 % 0/70 0.0 % 0/70 SU

10 mg 1 1 25 mg 1 1 BG 10 mg 3

3 2 1  

II

1245.38 12

III 1245.20 24

0.2 0.3×1012/L 5 6 g/L 2.1 2.7 %  

2 145

100 0.6 % 1/171 1.38 10 mg

1.5 % 5/330 1.76 25 mg 0.9 % 3/329 1.07 10 mg

0.0 % 0/171 10 mg 0.6 % 2/330 25 mg 0.0 % 0/329

 

2 148 100

10 mg 1.8 % 16/878 1.97 25 mg 1.1 % 10/878

1.23  

2 146 100

1.4 % 49/3498 1.79 10 mg 1.4 % 52/3612

1.60 25 mg 1.4 % 66/4585 1.49

10 mg 25 mg 0.2 % 6/3498 0.3 %

11/3612 0.2 % 9/4585 0.3 % 12/3498 0.2 %

9/3612 0.2 % 11/4585 0.1 % 4/3498 0.0 % 1/3612

0.1 % 4/4585 0.1 % 5/3498 10 

mg 0.1 % 3/3612 25 mg 0.2 % 8/4585

100

1.0 % 24/2378 1.33 10 mg 1.0 % 24/2512

1.08 25 mg 0.9 % 29/3214 0.93

2.2 % 25/1120 2.65 10 mg 2.5 % 28/1100 2.76 25 mg 2.7 % 37/1371

2.84

100

1.2 % 39/3158

1.59 10 mg 1.2 % 39/3346 1.30 25 mg 1.3 % 55/4221 1.34

2.9 % 10/340 3.36 10 mg 4.9 %

13/266 5.64 25 mg 3.0 % 11/364 3.45

10 mg

 

II 1245.38 III

1245.20 III 1245.31 III

1245.52 26 32
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39 1245.28 150 X DXA

52 104 -1.35 -2.55 kg

-1.22 -0.46 kg 50 85 %

MRI

 

 

 

 

5  

II 1245.38

0.9 % 1/109 5 mg

4.5 % 5/110 3 1 / 1 10 mg 1.8 % 2/109

1 25 mg 7.3 % 8/109 7 1 50 mg 6.4 % 7/110

6 1 25 mg 1 1

10 mg 1.8 % 2/109 25 mg

8.3 % 9/109 8 1 25 mg 1 1

III 1245.20

0.0 % 0/220 10 mg 2.8 % 6/216 3 2 / 1

25 mg 4.2 % 9/215 5 4 0.9 % 2/215

1.2 % 1/81 10 mg 5

6 2 / 1 25 mg 7 7 4 3

1 1 1 1

III 1245.31 0.0 % 0/220 10 mg 3.2 %

7/216 4 2 / 1 25 mg 4.7 % 10/215 5

0.9 % 2/215 10 mg 6

7 3 2 / 1 25 mg 9 9 5 4

1 1 III

1245.52 SU 10 mg 25 mg 2.2 % 3/136

3 4.4 % 6/137 6 0.0 % 0/63 BG 2.9 %

2/68 / 0.0 % 0/65 TZD 8.8 % 12/137 11

1 3.7 % 5/136 3 2 -GI 2.9 % 2/69 2

4.3 % 3/70 3 DPP-4 5.9 % 4/68 4 9.9 % 7/71

7 4.3 % 3/70 3 7.1 % 5/70 5

SU 10 mg 3 3 3 25 mg 5 5 5

                                                        
150 1245.28 2 25 mg 1 1 104

104 III  
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BG 10 mg 2 3 / TZD 10 mg 11 11

10 1 25 mg 4 4 2 2 -GI 10 mg

2 2 2 25 mg 2 2 2 DPP-4 10 mg 3

3 3 25 mg 7 7 7 10 mg 3 3

3 25 mg 5 5 5  

2 145

100 0.6 % 1/171 1.38 10 mg 2.4 %

8/330 2.87 25 mg 4.6% 15/329 5.55

25 mg 1 1

 

2 148 100

10 mg 3.9 % 34/878 4.31 25 mg 4.7 % 41/878

5.25  

2 146 100

1.3 % 44/3498 1.61 10 mg 3.5 % 128/3612

4.04 25 mg 3.6 % 166/4585 3.84

0.9 % 31/3498 10 mg 2.7 % 96/3612 25 mg

3.0 % 137/4585

0.0 % 1/3489 10 mg 0.1 %

4/3612 25 mg 0.1 % 5/4585

25 mg 1  

 

 

 

6  

II 1245.38
151

III 1245.20 10 mg

0.5 % 1/216 25 mg

25 mg III

1245.31 10 mg 0.5 % 1/216 25 mg 0.5 %

1/215 10 mg

III

1245.52  

                                                        
151 MedDRA SMQ  
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2 145 2
148  

2 146 100

1.0 % 36/3498 1.31 10 mg 1.1 % 39/3612

1.20 25 mg 1.2 % 57/4585 1.28

10 mg 25 mg 0.2 % 6/3498 0.3 %

12/3612 0.3 % 15/4585 0.3 % 12/3498 0.2 %

7/3612 0.2 % 11/4585 0.1 % 4/3498 0.3 % 11/3612

0.2 % 10/4585

0.1 % 5/3498 10 mg 0.1 % 5/3612

25 mg 0.2 % 9/4585

0.3 % 11/3498 10 mg 0.2 % 7/3612 25 mg

0.3 % 12/4585 0.2 % 8/3498 10 mg 0.2 % 9/3612

25 mg 0.2 % 10/4585

0.1 %  

eGFR II 1245.38 III

1245.20  

2 145 eGFR

mL/min/1.73 m2 Q1, Q3

-0.8 -6.3, 4.6 n=171 10 mg -1.8 -6.9, 4.7 n=172 25 mg -0.5 -6.8, 

5.1 n=173  

2 148 eGFR

mL/min/1.73 m2 Q1, Q3

10 mg 0.82 -4.91, 8.11 n=720 25 mg 1.31 -4.23, 7.99 n=722

eGFR /

UACR UACR mg/g 30

30 300 300 UACR

mg/g Q1, Q3

UACR 1.2 -2.6, 6.1 n=120 10 mg 0.0 -3.5, 

3.9 n=502 25 mg 0.9 -2.8, 4.4 n=509

-9.7 -44.5, 26.3 n=42 10 mg -22.1 -44.0, -3.0 n=178 25 mg -17.7 -42.4, 2.7

n=175

UACR

 

2 146 eGFR

mL/min/1.73 m2 Q1, Q3

-0.3 -6.8, 5.5 10 mg -1.1 -7.5, 5.2 25 mg -1.4 -8.0, 5.3

eGFR 75
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51 eGFR eGFR eGFR

52  
 

51 2 eGFR mL/min/1.73 m2  
 

  10 mg  25 mg  
50  -0.4 -7.0, 6.3 409 -0.7 -8.7, 6.4 435 -0.5 -9.0, 7.2 651  

50 65  -0.3 -7.1, 5.9 1702 -0.9 -7.4, 5.4 1579 -1.7 -8.3, 5.5 2048  
65 75  -0.2 -6.5, 5.1 878 -1.3 -7.1, 4.9 829 -1.3 -7.4, 4.4 1028  

75  -0.3 -5.7, 4.9 215 -1.9 -7.1, 2.7 186 -1.6 -5.6, 2.9 227  
Q1, Q3 mL/min/1.73 m2 

 
52 2 eGFR mL/min/1.73 m2  

eGFR  
eGFR   10 mg  25 mg  

90  -3.6 -11.7, 4.2 882 -3.1 -11.1, 5.6 884 -4.1 12.9, 4.2 1215  
60 90  -0.1 -5.9, 6.1 1629 -0.5 -6.6, 5.5 1666 -0.3 -6.5, 6.4 2040  
30 60  0.8 -4.1, 5.6 647  -0.5 -5.8, 4.0 472 -1.2 -5.8, 3.7 652  

30  -0.2 -3.9, 2.4 46  2.5 -1.4, 18.4 7  -1.9 -5.1, 2.3 47  
Q1, Q3 mL/min/1.73 m2 

 

UACR UACR mg/g

Q1, Q3 UACR 0.9 -2.0, 6.0

n=2086 10 mg 0.0 -2.7, 5.3 n=2049 25 mg 0.9 -2.7, 4.4 n=2697

-8.8 -35.0, 32.7 n=788 10 mg -22.0 -47.7, 0.0

n=689 25 mg -23.0 -55.7, 2.8 n=924 -119.1

-448.3, 305.9 n=272 10 mg -293.5 -591.4, -62.8 n=217 25 mg -330.6 -704.5, 

-80.4 n=277

C

mg/L Q1, Q3 -0.02 -0.11, 0.06 n=446

10 mg 0.03 -0.08, 0.11 n=459 25 mg 0.03 -0.08, 0.13 n=459

 

eGFR

1245.33 147 4 2

III 1245.36 75 3

2 III 1245.48 152 2

eGFR eGFR

53  
 

  

                                                        
152 1245.48 130 159 mmHg 80 99 mmHg 2

10 mg 25 mg 12 III
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53 eGFR mL/min/1.73 m2 1245.33 1245.36 1245.48  

 
1245.33  1245.48  

 10 mg  25 mg   10 mg  25 mg  

 
84.58 

67.71, 99.79  
121  

83.83 
70.66, 97.35

129  

82.50 
66.88, 97.99

120  

82.40 
72.45, 96.26

238  

80.51 
71.58, 92.77  

241  

82.32 
72.70, 94.28

244  

 
 

-5.48 
-12.10, -0.29  

120  

-3.40 
-12.38, -0.14

127  

-5.31 
-12.15, 1.19  

117  

-0.07 
-6.42, 5.11

237  

-0.10 
-6.02, 5.37  

238  

-2.03 
-8.33, 3.86

240  

 
a) 

-5.35 
-13.73, -0.08  

112  

-0.87 
-11.20, 6.31

118  

-0.49 
-8.25, 6.25  

113  

-0.13 
-6.05, 5.20

236  

3.28 
-2.73, 8.22  

238  

2.65 
-2.67, 7.87

243  

 
1245.36  

eGFR 60 90  eGFR 30 60  eGFR 15 30  
10 mg  25 mg 25 mg   25 mg  

 
70.39 

62.86, 81.03
32  

69.14 
63.49, 73.03

41  

71.36 
65.39, 80.11

38  

42.98 
35.67, 49.71

104  

43.07 
37.75, 49.93

105  

23.00 
20.98, 24.40

18  

23.42 
22.18, 27.07

21  

 
 

0.63 
-6.96, 4.58

32  

0.13 
-6.42, 5.29  

38  

-4.03 
-12.45, 0.89

37  

0.62 
-4.50, 4.33

102  

-3.94 
-7.48, -0.12

101  

-0.29 
-3.94, 0.93  

17  

-1.95 
-7.10, -0.98

21  

 
a) 

-2.70 
-6.54, 4.60

30  

0.09 
-5.30, 8.36  

38  

3.16 
-2.42, 7.15

37  

0.27 
-3.31, 3.97

98  

1.34 
-2.90, 4.05

103  

-0.95 
-5.36, 0.66  

18  

-0.45 
-3.22, 2.69

21  
Q1, Q3  

a) 1245.33 4 1245.36 3 1245.48 2  
 

C

2 III 1245.48 152

2 C C

mg/L Q1, Q3 0.00 -0.04, 0.06 n=237

10 mg 0.04 -0.02, 0.09 n=237 25 mg 0.05 -0.02, 0.11 n=240

2 Q1, Q3 0.02 -0.03, 0.07

n=235 10 mg 0.02 -0.03, 0.07 n=238 25 mg 0.01 -0.04, 0.06 n=243

2

 

 

 

eGFR

7 1  

 

7  

II 1245.38
153 10 mg 0.9 % 1/109

10 mg 0.9 % 1/109

25 mg 0.9 % 1/109

                                                        
153 MedDRA PT

 



 90 

III 1245.20

III 1245.31

25 mg 0.5 % 1/215

10 mg III

1245.52  

2 145

100 0.0 % 0/171 0.00 10 mg

0.3 % 1/330 0.35 25 mg 0.6 % 2/329 0.71

 

2 148 100

10 mg 0.1 % 1/878 0.12 25 mg

0.2 % 2/878 0.25  

2 146 100

0.1 % 5/3498 0.18 10 mg 0.1 % 3/3612 0.09

25 mg 0.1 % 4/4585 0.09

10 mg 1 25 mg 2

2

10 mg 25 mg

 

 

2

4

 

 

8  

2
145 154 100 0.6 %

1/171 1.39 10 mg 2.1 % 7/330 3

1 2.46 25 mg 0.9 % 3/329

1.07 25 

mg 0.3 % 1/329 10 mg
155 25-OH D

iPTH

I N- NTx

                                                        
154 fracture PT  
155 ALP 25-OH D iPTH NTx

1245.20 1245.38 1245.52  



 91 

ALP

 

2 148 154

100 10 mg 3.0 % 26/878 3.22 25 mg

1.8 % 16/878 1.98 10 mg 3/878 2

1 25 mg 4/878 3 1

10 mg 1/878 25 mg 2/878

 

2 146 154

100 1.6 % 55/3498 2.01 10 mg 1.6 %

59/3612 1.82 25 mg 1.1 % 50/4585 1.13

0.6 % 20/3498 10 mg 0.6 % 21/3612 25 mg 0.3 % 13/4585

0.2 %

0.1 %

10 mg 1 25 mg

0.4 % 15/3498 10 mg 0.3 % 12/3612

25 mg 0.3 % 14/4584

0.1 % 4/3498 10 mg 0.1 % 2/3612 25 mg 0.0 % 2/4585

ALP 25-OH

D iPTH NTx III 1245.20

1245.28 150 1245.33 147 II

1245.38 25-OH D

iPTH

ALP

NTx

1245.28 150

T 25 mg

52

 

 

 

 

 

9  
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4

MACE
156 MACE 1000

2.68 % 102/3799 29.9 2.28 % 141/6172 25.8

 

2 145

Q1, Q3

mmHg -1.33 -10.33, 4.67 n=171 10 mg -6.33 -13.33, 3.67

n=172 25 mg -5.00 -11.67, 1.33 n=173 mmHg -1.00 -6.00, 

3.00 n=171 10 mg -3.67 -8.33, 0.67 n=172 25 mg -2.33 -7.33, 1.33 n=173

III 1245.52

52 ±

2
146 Q1, Q3

mmHg -0.7 -10.0, 7.7 n=3498 10 mg -4.0 -13.0, 5.0

n=3293 25 mg -4.7 -14.0, 3.7 n=4268 mmHg -0.7 -6.3, 4.3

n=3498 10 mg -2.0 -7.7, 2.7 n=3293 25 mg -2.3 -8.0, 2.7 n=4268

 

II 1245.38

52 ± TC

10 mg 0.09±0.06 25 mg 0.02±0.08 HDL HDL-

C 10 mg 0.10±0.02 25 mg 0.15±0.02 LDL

LDL-C 10 mg -0.04±0.05 25 mg -0.11±0.07 TG

10 mg -0.03±0.09 25 mg -0.26±0.10 12

III 1245.52 52

± TC HDL-C LDL-C TG

2 157

95 % 158 TC mmol/L 10 mg 0.10 0.03, 0.16 25 mg 0.14

0.08, 0.20 HDL-C mmol/L 10 mg 0.05 0.03, 0.06 25 mg 0.06 0.04, 0.07

LDL-C mmol/L 10 mg 0.06 0.01, 0.11 25 mg 0.07 0.02, 0.12 TG mmol/L

10 mg -0.03 -0.11, 0.06 25 mg 0.04 -0.05, 0.12 TC HDL-C LDL-C

 
                                                        
156 12 1245.19 1245.20 1245.23 24 1245.25

1245.28 52 1245.31 76 1245.33 78 1245.36 52
 

157 2 1245.19 1245.20 1245.23 1245.25 1245.31 1245.36  
158 

unstructured MMRM  
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159 160

QTc

1245.16 QTc  

TC HDL-C LDL-C

TG MACE

1245.25 161 MACE  

 

LDL-C

4

 

 

10   

2
145 162 100 0.0 % 0/171

0.00 10 mg 0.9 % 3/330 / /

1.05 25 mg 1.5 % 5/329 B

1.77

6 6

100

0.0 % 0/30 0.00 10 mg 0.0 % 0/294 0.00 25 mg 1.0 % 3/290

2.32 25 mg 3  

2 148 100

10 mg 0.7 % 6/878 0.73 25 mg 1.8 % 16/878

1.97 10 mg 1  

2 146 100

0.9 % 32/3498 1.16 10 mg 1.0 % 37/3612

1.13 25 mg 1.1 % 51/4585 1.15

25 mg 1/4585 10 mg

6 6
                                                        
159 MedDRA SMQ  
160 1245.19 1245.20 1245.23 1245.33 1245.38 1245.52  
161 1245.25 2

7042 83 10 mg 25 
mg 1 1 MACE

 
162 MedDRA SMQ PT  
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100

0.7 % 16/2267 1.22 10 mg 0.8 % 22/2682

1.31 25 mg 0.7 % 25/3570 1.04

95 % 10 mg

1.05 0.64, 1.71 25 mg 1.21 0.76, 1.92 10 mg 25 mg

10 mg 0.50 0.04, 5.46 25 mg 0.50 0.05, 5.48

10 mg 25 mg

 

 

 

 

 

5  

22 7 9  0709 1 OAD

OAD 2

2

OAD

3 4

2

 

 

6  

1  

2 1245.15

2 1 5 10 25 mg 1 1 28

27 24

40.8 77.1 80.9 93.0 g 24

10 mg 25 mg

24 1 1

1245.79

25 mg AUC0- 16 % Cmax 37 %

1276.9 163

10 mg 1 1 1 5 mg 1 2 5 AUC0-24 h, ss

                                                        
163 1276.9 1 5 mg 1 2 10 mg 1 1 5

2 2  
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24 1 1

43.9 g 1 2 52.1 g Cmax

AUC Cmax

II III

10 25 mg

II

III

1276.10 164 5 12.5 mg 1 2 10

25 mg 1 1 16

 

 

1 1

Cmax AUC

1 1

 

 

2  

II

1245.38 12 HbA1c 5

10 25 50 mg 20

HbA1c 5 mg 10 mg 25 mg

50 mg

10 mg / 25 mg 52 10 mg

25 mg 12 1

III 1245.20 24 HbA1c

10 mg 25 mg

25 mg 10 mg 24

25 III 1245.20

III 1245.31 52

32 33  

10 25 mg  

                                                        
164 1276.10 2 1 2 1 5 12.5 mg 1 2

10 25 mg 1 1 16
 



 96 

HbA1c 1 1 25 mg

2013 3 FDA EMA 2013 10

25 mg FDA

EMA SGLT2

10 mg HbA1c

II 1245.38 III 1245.20

III 1245.31

10 mg

10 mg

25 mg 2013 12 10 

mg  

 

10 mg 25 mg

HbA1c

10 mg 25 mg 10

25 mg

10 mg

1 10 mg

1 25 mg

 

 

7  

1  

2

1245.53 25 mg eGFR

mL/min/1.73 m2 eGFR 90

AUC0- % 60  eGFR<90

30 eGFR<60 15 eGFR<30 128.8 143.8

152.3 24

75.0 62.6 57.9 23.7 g

 

eGFR 50 III 1245.20

eGFR 24 HbA1c 54

eGFR HbA1c

10 mg 25 mg

1
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54 eGFR 24 HbA1c 1245.20 FAS  

 eGFR mL/min/1.73 m2  
 30 60 a) 60 90  90  

 

  
n=13  

 
10 mg  

n=13  

 
25 mg

n=10 n=118

 
10 mg  

n=112

 
25 mg  

n=115

 
n=88  

 
10 mg  

n=91  

 
25 mg  

n=91  
 7.52±0.66 8.18±1.19 7.76±0.70 7.91±0.74 7.74±0.77 7.79±0.85 7.99±0.80 8.04±0.94 7.95±0.87 

24  
b)  

0.18±0.44 -0.81±1.07 -0.62±1.14 0.09±0.78 -0.51±0.82 -0.66±0. 70 0.03±0.79 -0.82±0.94 -0.89±0.91 

 
c), d)  

-0.78 
-1.37,  

-0.18  

-0.73 
-1.36, 

-0.09  
 

-0.66 
-0.86, 

-0.46  

-0.80 
-1.00, 

-0.60  
 

-0.83 
-1.06,  

-0.61  

-0.92 
-1.15,  

-0.70  
 

  
n=1  

 
10 mg  

n=0  

 
25 mg  

n=0  n=21

 
10 mg  

n=22

 
25 mg  

n=24  

 
n=19  

 
10 mg  

n=21  

 
25 mg  

n=21  
 6.80   7.90±0.57 7.69±0.54 7.60±0.49 8.10±0.80 7.91±0.79 8.04±0.82

24  
b)  

0.10   0.15±0.59 -0.48±0.70 -0.57±0.55 -0.19±0.60 -0.55±0.83 -1.05±0.69

 
c), e)     

-0.72 
-1.05, 

-0.38  

-0.85 
-1.17, 

-0.52  
 

-0.44 
-0.78,  

-0.09  

-0.88 
-1.23,  

-0.54  
% ±  

a) eGFR mL/min/1.73 m2 50  
b) LOCF 
c) 95 %  
d) eGFR eGFR HbA1c

ANCOVA  
e) eGFR eGFR HbA1c

ANCOVA  
 

II 1245.38 III

1245.52 eGFR 52 HbA1c

55 eGFR 60

HbA1c  
 

55 eGFR 52 HbA1c a)b) 1245.38 1245.52 FAS  

eGFR 
mL/min/1.73 m2  

1245.38 c) 1245.52 d) 
 SU  BG  

10 mg 
 

25 mg
 

 
10 mg  

 
25 mg   

 
10 mg  

 
25 mg  

90  
-0.73±0.10 

n=37  
-0.89±0.09

n=38
-0.92±0.08

n=54
-0.99±0.09

n=50
-0.99±0.12

n=25
-1.00±0.10 

n=25  
-1.02±0.10

n=29

60 90  
-0.56±0.07 

n=68  
-0.73±0.07

n=70
-0.97±0.07

n=71
-0.96±0.07

n=76
-0.97±0.10

n=36
-0.68±0.08 

n=42  
-0.97±0.09

n=34

30 60  
-0.45±0.20 

n=4  
-0.89±0.42

n=1  
-0.62±0.18

n=11
-0.79±0.18

n=11
-0.92±0.43

n=2   

 1245.52 d) 

eGFR 
mL/min/1.73 m2  

TZD  -GI  DPP-4   
 

10 mg  
 

25 mg
 

10 mg
 

25 mg
 

10 mg
 

25 mg
 

10 mg  
 

25 mg

90  
-0.98±0.07 

n=57  
-0.95±0.07

n=55
-1.00±0.10

n=24
-0.72±0.11

n=21
-0.85±0.11

n=24
-0.77±0.11

n=23
-0.90±0.13 

n=27  
-0.97±0.12

n=32

60 90  
-0.87±0.06 

n=73  
-0.99±0.06

n=74
-0.97±0.08

n=41
-0.91±0.07

n=47
-0.93±0.09

n=39
-0.78±0.08

n=40
-1.04±0.11 

n=41  
-1.02±0.12

n=32

30 60  
-0.48±0.21 

n=7  
-0.67±0.21

n=7       

% ±  
a) LOCF 
b) eGFR eGFR HbA1c

ANCOVA  
c) eGFR mL/min/1.73 m2 60  
d) eGFR mL/min/1.73 m2 30 BG 60  



 98 

 

2

2 III 1245.36 75 eGFR

24 HbA1c 56

 
 

56 eGFR 24 HbA1c 1245.36 FAS  
 eGFR mL/min/1.73 m2  
 15 30  30 60  60 90  

  
n=37  

 
25 mg  

n=37  n=187  

 
25 mg  

n=187  n=95  

 
10 mg

n=98  

 
25 mg  

n=97  
 8.16±0.99 8.06±1.05 8.04±0.80 8.03±0.79 8.09±0.80 8.02±0.84 7.96±0.73 

24  
a)  

-0.18±0.77 -0.04±1.62 0.05±0.73 -0.37±0.72 0.04±0.78 -0.46±0.71 -0.61±0.68 

 
b), c)    

-0.42 
-0.56, -0.28  

-0.52 
-0.72, -0.32

-0.68 
-0.88, -0.49

 eGFR mL/min/1.73 m2  
 30 45  45 60  

  
n=98  

25 mg  
n=96  

 
n=89  

25 mg  
n=91  

 8.01±0.78 7.95±0.79 8.08±0.81 8.12±0.79 
24  

a)  
0.17±0.75 -0.21±0.71 -0.09±0.68 -0.54±0.68 

 
b), c)  

-0.39 
-0.58, -0.19   

-0.46 
-0.66, -0.27  

% ±  
a) LOCF 
b) 95 %  
c) HbA1c ANCOVA  

 

10 mg PK/PD

eGFR 45 60 10 mg

24 HbA1c

-0.39 %  

2 145 eGFR

57 eGFR 30 60
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57 2 eGFR  
 eGFR mL/min/1.73 m2  
 30 60  60 90  90  
  

n=3  
10 mg  
n=4  

25 mg
n=3  n=100

10 mg
n=195

25 mg
n=199

 
n=68  

10 mg
n=131

25 mg
n=127

a) 258.3±299.4 365.3±1.9 308.0±42.6 135.2±144.8 317.3±98.6 320.5±91.3 175.6±200.3 299.0±141.6 286.5±148.9

 
 

1 33.3  
48.31  

2 50.0  
79.92  

1 33.3  
54.19  

44 44.0
198.90

137
70.3  

150.60

133 66.8
136.29

34 50.0  
201.60  

91 69.5
165.61

82 64.6
153.76

 
1 33.3  

48.31  
0 0.0  

0.0  
0 0.0  

0.0  
4 4.0  

10.85  
29 14.9

18.63
31 15.6

19.69  
5 7.4  

15.37  
17 13.0

17.16  
18 14.2

19.75  
 

 
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
3 3.0  

8.22  
5 2.6  

2.92  
13 6.5  

7.51  
1 1.5  

3.02  
7 5.3  

6.47  
5 3.9  

4.99  

 
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
6 6.0  

16.15  
6 3.1  

3.49  
7 3.5  

3.95  
2 2.9  

6.04  
3 2.3  

2.74  
5 3.9  

4.93  
b) 0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
1 0.5  

0.58  
1 0.5  

0.56  
0 0.0  

0.0  
0 0.0  

0.0  
1 0.8  

5.82  
 

 
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
1 1.0  

2.68  
4 2.1  

2.35  
2 1.0  

1.13  
1 1.5  

3.03  
3 2.3  

2.78  
3 2.4  

2.98  
 

 
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
5 2.6  

2.93  
3 1.5  

1.70  
0 0.0  

0.0  
4 3.1  

3.75  
0 0.0  

0.0  
 

 
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
0 0.0  

0.0  
2 1.0  

1.16  
3 1.5  

1.70  
1 1.5  

3.03  
3 2.3  

2.77  
0 0.0  

0.0  

 0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

% /100  
a) ±  
b) % /100  

 

2 146 eGFR

58 eGFR

eGFR 15 30 30 60

eGFR 15 30 eGFR
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58 2 eGFR  
 eGFR mL/min/1.73 m2  
 15 30  30 60  
  

n=52  
10 mg
n=7  

25 mg
n=56  

 
n=710  

10 mg  
n=544  

25 mg
n=739  

a) 302.9±124.2 401.4±124.2 277.9±130.1 326.3±147.1 321.4±166.7 330.9±161.1 

 45 86.5  
350.23  

7 100.0  
1908.02  

45 80.4  
341.50  

552 77.7  
243.56  

392 72.1  
220.18  

551 74.6  
221.85  

 17 32.7  
51.21  

3 42.9  
74.49  

11 19.6  
29.67  

131 18.5  
23.86  

107 19.7  
26.57  

176 23.8  
31.62  

 12 23.1  
30.03  

1 14.3  
14.52  

15 26.8  
39.82  

136 19.2  
24.12  

79 14.5  
18.14  

111 15.0  
17.78  

 
 

9 17.3  
21.41  

1 14.3  
14.62  

8 14.3  
18.63  

55 7.7  
8.76  

44 8.1  
9.40  

56 7.6  
8.40  

 b) 20 38.5  
126.03  

3 42.9  
86.59  

15 26.8  
106.49  

155 21.8  
101.30  

96 17.6  
64.39  

145 19.6  
79.62  

 6 11.5  
14.35  

2 28.6  
35.41  

9 16.1  
22.76  

69 9.7  
11.55  

74 13.6  
17.15  

87 11.8  
13.99  

 0 0.0  
0.0  

0 0.0  
0.0  

0 0.0  
0.0  

5 0.7  
0.78  

12 2.2  
2.53  

30 4.1  
4.55  

 5 9.6  
11.46  

1 14.3  
14.12  

4 7.1  
9.44  

18 2.5  
2.87  

14 2.6  
2.96  

17 2.3  
2.56  

 6 11.5  
14.40  

2 28.6  
30.11  

7 12.5  
17.25  

19 2.7  
3.02  

22 4.0  
4.72  

33 4.5  
5.03  

 60 90  90  
 

n=1780  
10 mg

n=1980  
25 mg

n=2380  
 

n=954  
10 mg  

n=1076  
25 mg

n=1404  
a) 280.0±172.3 329.3±170.8 360.7±174.8 268.3±178.9 328.5±182.9 356.0±185.4 

 1208 67.9  
209.79  

1349 68.1
174.47  

1637 68.8
158.91  

595 62.4  
186.30  

708 65.8  
154.82  

954 67.9  
160.57  

 251 14.1  
20.44  

411 20.8  
27.46  

439 18.4  
21.81  

133 13.9  
21.37  

217 20.2  
26.27  

286 20.4  
24.69  

 205 11.5  
16.11  

180 9.1  
10.52  

237 10.0  
10.60  

89 9.3  
13.41  

86 8.0  
9.16  

109 7.8  
8.32  

 
 

85 4.8  
6.24  

85 4.3  
4.77  

101 4.2  
4.31  

37 3.9  
5.27  

43 4.0  
4.43  

61 4.3  
4.46  

b) 206 11.6  
56.69  

251 12.7  
51.06  

237 10.0  
41.82  

62 6.5  
41.18  

104 9.7  
38.98  

102 7.3  
33.51  

 144 8.1  
11.15  

162 8.2  
9.57  

194 8.2  
8.64  

65 6.8  
9.69  

82 7.6  
8.84  

116 8.3  
8.95  

 21 1.2  
1.54  

94 4.7  
5.41  

117 4.9  
5.13  

9 0.9  
1.28  

52 4.8  
5.49  

71 5.1  
5.39  

 18 1.0  
1.32  

27 1.4  
1.51  

36 1.5  
1.54  

8 0.8  
1.13  

10 0.9  
1.03  

9 0.6  
0.66  

 8 0.4  
0.58  

14 0.7  
0.78  

14 0.6  
0.59  

3 0.3  
0.42  

1 0.1  
0.10  

3 0.2  
0.22  

% /100  
a) ±  
b) % /100  

 

eGFR 30 60 30 45 45

60 59

eGFR 30 45 eGFR 45

60 eGFR

 
 

  



 101

59 2 eGFR  
 eGFR mL/min/1.73 m2  

30 45  45 60  
 

n=239  
10 mg

n=138  
25 mg

n=225  
 

n=471  
10 mg  

n=406  
25 mg

n=514  

 
 

 190 79.5  
243.54  

98 71.0  
238.92  

178 79.1  
271.63  

362 76.9  
243.56  

294 72.4  
214.57  

373 72.6  
204.01  

 50 20.9  
26.57  

27 19.6  
27.79  

64 28.4  
38.90  

81 17.2
22.45  

80 19.7
26.18  

112 21.8
28.56  

 49 20.5  
25.29  

23 16.7
22.13  

45 20.0
24.25  

87 18.5
23.51  

56 13.8
16.89  

66 12.8
15.05  

 
 

17 7.1
7.82  

17 12.3
15.22  

24 10.7
12.01  

38 8.1
9.26  

27 6.7
7.57  

32 6.2
6.86  

a) 54 22.6
103.33  

28 20.3
66.67  

58 25.8
95.01  

101 21.4
100.31  

68 16.7
63.71  

87 16.9
72.29  

 27 11.3
13.15  

17 12.3
16.39  

43 19.1
23.95  

42 8.9
10.71  

57 14.0
17.39  

44 8.6
9.95  

 1 0.4
0.45  

3 2.2
2.62  

7 3.1
3.49  

4 0.8
0.96  

9 2.2
2.50  

23 4.5
5.02  

 8 3.3
3.69  

1 0.7
0.86  

6 2.7
3.00  

10 2.1
2.44  

13 3.2
3.66  

11 2.1
2.37  

 8 3.3
3.70  

9 6.5
8.21  

19 8.4
9.81  

11 2.3
2.67  

13 3.2
3.65  

14 2.7
3.03  

% /100  
a) % /100  

 

2 III 1245.36 75

52 60

eGFR 15 30

 
 

60 1245.36  
 eGFR mL/min/1.73 m2  
 15 30  30 60  60 90  
  

n=37  
25 mg

n=37  n=187  
25 mg  

n=187  
 

n=95  
10 mg  

n=98  
25 mg

n=97  
 31 83.8  34 91.9  156 83.4 156 83.4  83 87.4  86 87.8  78 80.4

 11 29.7  10 27.0  45 24.1 51 27.3  31 32.6  37 37.8  40 41.2
 10 27.0  11 29.7  23 12.3 22 11.8  11 11.6  6 6.1  7 7.2  

 
 6 16.2  7 18.9  6 3.2  10 5.3  5 5.3  4 4.1  4 4.1  

 12 32.4  14 37.8  53 28.3 52 27.8  23 24.2  26 26.5  22 22.7
 3 8.1  7 18.9  29 15.5 31 16.6  15 15.8  14 14.3  9 9.3  
 0 0.0  1 2.7  2 1.1  5 2.7  6 6.3  7 7.1  5 5.2  

 2 5.4  2 5.4  5 2.7  7 3.7  1 1.1  1 1.1  0 0.0  
 4 10.8  6 16.2  5 2.7  5 2.7  0 0.0  0 0.0  2 2.1  

%  
 

2

III 1245.36 75

25 mg HbA1c 10 mg

PK/PD

eGFR 30 45 45 60

25 mg HbA1c

2 146
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eGFR 45 60

10 mg

eGFR 30 45

eGFR 45

 

 

2

III 1245.36 75 eGFR 30 25 mg HbA1c

eGFR HbA1c

10 mg

2

2

III 1245.36 75

2
146

eGFR 30 45

 

 

2  

 

II III

AST ALT ALP 3

2
145 61

AST ALT

AST ALT
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61 2  

 
 a) b) 
  

n=141  
10 mg

n=270  
25 mg

n=280  
 

n=30  
10 mg  

n=60  
25 mg

n=49  

 63 44.7  
179.80  

186 68.9
155.13  

180 64.3
137.36  

16 53.3  
265.88  

44 73.3  
154.28  

36 73.5  
165.75  

 7 5.0  
11.67  

42 15.6
20.19  

41 14.6  
19.43  

3 10.0  
26.15  

4 6.7  
7.87  

8 16.3  
19.92  

 4 2.8  
6.70  

8 3.0  
3.47  

15 5.4  
6.46  

0 0.0  
0.00  

4 6.7  
7.55  

3 6.1  
6.90  

 
 

7 5.0  
11.59  

7 2.6  
3.02  

11 3.9  
4.66  

1 3.3  
8.35  

2 3.3  
3.74  

1 2.0  
2.21  

% /100  
a) AST ALT  
b) AST ALT  

 

2 146

62

 
 

62 2  
 

 a) b) 
  

n=3050  
10 mg

n=3157
25 mg

n=3933
 

n=448  
10 mg  

n=455  
25 mg

n=652  

 2096 68.7  
209.90  

2156 68.3
176.13  

2701 68.7
165.73  

304 67.9
222.06  

303 66.6
161.88  

488 74.8
187.57  

 464 15.2  
21.71  

652 20.7
27.43  

757 19.2
23.58  

68 15.2  
22.99  

87 19.1  
24.31  

155 23.8
27.70  

 398 13.0
17.84  

310 9.8
11.53  

416 10.6
11.74  

44 9.8
14.18  

36 7.9
8.84  

56 8.6
8.38  

 
 

165 5.4
6.87  

159 5.0
5.65  

202 5.1
5.42  

21 4.7
6.32  

14 3.1
3.32  

24 3.7
3.44  

% /100  
a) AST ALT  
b) AST ALT  

 

AST ALT ALP

3

AST ALT ALP 3

 

 

3  

2
145 63

65 65

100 100

65 65
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63 2  

 
 <65 65 
  

n=130  
10 mg

n=244  
25 mg

n=241  
 

n=41  
10 mg  

n=86  
25 mg

n=88  
 161.8±178.1 309.1±120.4 313.3±111.2 126.8±151.2 314.9±109.0 290.5±132.8 

 61 46.9  
194.25  

165 67.6
149.29  

162 67.2
147.94  

18 43.9  
186.46  

65 75.6  
171.50  

54 61.4  
124.83  

 7 5.4  
12.21  

34 13.9  
17.81  

36 14.9  
19.23  

3 7.3  
21.24  

12 14.0  
17.67  

13 14.8  
20.31  

 3 2.3  
5.23  

10 4.1  
4.80  

13 5.4  
6.32  

1 2.4  
6.94  

2 2.3  
2.66  

5 5.7  
7.13  

 
 

6 4.6  
10.35  

7 2.9  
3.33  

6 2.5  
2.85  

2 4.9  
13.90  

2 2.3  
2.67  

6 6.8  
8.50  

a) 0 0.0  
0.00  

0 0.0  
0.00  

2 0.8  
3.31  

0 0.0  
0.00  

1 1.2  
1.33  

0 0.0  
0.00  

 1 0.8  
1.72  

6 2.5  
2.89  

3 1.2  
1.44  

1 2.4  
6.97  

1 1.2  
1.33  

2 2.3  
2.82  

 0 0.0  
0.00  

5 2.0  
2.41  

3 1.2  
1.43  

0 0.0  
0.00  

4 4.7  
5.39  

0 0.0  
0.00  

 1 0.8  
1.72  

2 0.8  
0.95  

0 0.0  
0.00  

0 0.0  
0.00  

3 3.5  
4.03  

3 3.4  
4.26  

 0 0.0  
0.00  

0 0.0  
0.00  

0 0.0  
0.00  

0 0.0  
0.00  

0 0.0  
0.00  

0 0.0  
0.00  

± % /100  
a) % /100  

 
2 146

64

65 75 75

75

25 mg  

 
64 2  
 <50 50<65 
  

n=443  
10 mg

n=518
25 mg

n=732 n=1848
10 mg  

n=1899  
25 mg

n=2372
 259.3±165.1 322.9±169.3 358.6±174.2 286.4±170.7 329.0±175.0 359.6±175.3

 300 67.7  
230.00  

342 66.0
160.51

494 67.5
157.54

1246
67.4  

202.37

1285
67.7  

170.11  

1624
68.5  

161.62

 71 16.0  
25.80  

100 19.3
25.48  

135 18.4
22.03  

266 14.4
20.50  

394 20.7  
27.38  

460 19.4
23.12  

 33 7.4  
10.85  

27 5.2  
6.01  

48 6.6  
6.91  

196 10.6
14.45  

174 9.2  
10.63  

214 9.0
9.55  

 
11 2.5  

3.46  
10 1.9  

2.17  
15 2.0  

2.08  
83 4.5  

5.72  
96 5.1  

5.63  
100 4.2

4.29  
a) 43 9.7  

47.07  
50 9.7  

45.90  
50 6.8  

22.97  
216 11.7

66.10  
233 12.3  

47.70  
249 10.5

47.60  

 44 9.9  
15.02  

34 6.6  
7.69  

66 9.0  
9.70  

142 7.7
10.28  

168 8.8  
10.41  

169 7.1
7.58  

 10 2.3  
3.22  

34 6.6  
7.64  

44 6.0  
6.38  

10 0.5  
0.69  

76 4.0  
4.53  

115 4.8
5.08  

 4 0.9  
1.26  

2 0.4  
0.43  

5 0.7  
0.69  

19 1.0  
1.31  

20 1.1  
1.17  

24 1.0  
1.03  

 2 0.5  
0.63  

0 0.0  
0.0  

7 1.0  
0.97  

16 0.9  
1.10  

21 1.1  
1.23  

25 1.1  
1.07  
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64 2  
 

 
65<75 75 

 
n=971  

10 mg
n=978

25 mg
n=1209 n=236

10 mg  
n=217  

25 mg
n=272

 290.4±171.4 331.6±173.4 343.4±174.9 321.5±160.6 316.2±176.9 329.2±190.4

 685 70.5  
225.50  

671 68.6
179.63

867 71.7
181.10

169 71.6
197.53

161 74.2  
232.32  

204 75.0
219.80

 162 16.7  
24.12  

202 20.7
27.10  

265 21.9
27.61  

33 14.0
17.43  

43 19.8  
27.22  

52 19.1
25.12  

 159 16.4  
22.76  

110 11.2
13.09  

164 13.6
15.62  

54 22.9
29.71  

35 16.1  
20.49  

46 16.9
20.13  

 
66 6.8  

8.66  
52 5.3  

5.90  
85 7.0  

7.53  
26 11.0

12.82  
15 6.9  

8.06  
26 9.6  

10.63  
a) 154 15.9  

77.92  
144 14.7

55.26  
169 14.0

57.11  
30 12.7

42.81  
28 12.9  

54.64  
31 11.4

48.53  

 73 7.5  
9.94  

85 8.7  
10.17  

130 10.8
12.19  

25 10.6
12.92  

34 15.7  
20.03  

41 15.1
17.82  

 12 1.2  
1.55  

40 4.1  
4.61  

48 4.0  
4.31  

3 1.3  
1.45  

9 4.1  
4.89  

11 4.0  
4.60  

 21 2.2  
2.73  

25 2.6  
2.85  

25 2.1  
2.22  

5 2.1  
2.43  

5 2.3  
2.67  

12 4.4  
5.00  

 14 1.4  
1.81  

16 1.6  
1.81  

19 1.6  
1.67  

4 1.7  
1.93  

2 0.9  
1.06  

6 2.2  
2.47  

% /100  
a) % /100  

 

75

85

 

 

2

2

 

 

8  

3000

3
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III  

1  

 

 

2 GCP  

5.3.3.1-3 5.3.5.1-4 5.3.5.1-7 5.3.5.1-10 5.3.5.2-

2 GCP 5.3.5.1-4

5.3.5.1-4 5.3.5.1-7

 

 

 

 

 

 

 

IV  

2

2

1
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2  

 

26 10 30  

 

I  

 25 mg 

10 mg 

  

  

 25 10 8  

 25 12 13  

 

II  

20 12 25 20

8  

 

1  

III 1245.20

HbA1c

BMI

HOMA-IR HOMA-IS

III 1245.20

III 1245.31

HbA1c

 

 

 

2  

1  

III 1245.20

24 HbA1c

10 mg 25 mg 24 III 1245.20

III 1245.31
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52 HbA1c 2 52 HbA1c

10 mg 25 mg  

 

 

2  

III 1245.52 HbA1c

52 HbA1c

38 3  

 

 

3  

47 49

 

 

7

 

SGLT2 165

 

2 145

MedDRA SOC 100

1.8 % 3/171 4.25 10 mg 9.7 % 32/330

11.70 25 mg 10.3 % 34/329 12.86

10 mg 25 mg 100 95 %

2.14 0.57, 8.06 2.88 0.81, 10.23

0.0 % 0/171

10 mg 0.6 % 2/330 25 mg 0.9 % 3/329

25 mg 1 2
146 SOC 100

6.4 % 223/3498 8.48 10 mg 6.4 % 232/3612

7.42 25 mg 7.8 % 357/4585 8.46

10 mg 25 mg 100 95 %

0.93 0.77, 1.13 1.11 0.93, 1.33

                                                        
165 SGLT2 Recommendation SGLT2  2014 8 29  
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0.5 % 18/3498

10 mg 0.8 % 30/3612 25 mg 1.0 % 47/4585

0.4 % 15/3498 10 mg 0.1 % 4/3612 25 mg 0.2 % 10/4585

0.3 % 11/3498 10 mg 0.4 % 13/3612

25 mg 0.4 % 18/4585 SOC

2

2
145

 

 

 

4  

22 7 9

 0709 1

2

 

 

 

5  

1 1

Cmax AUC

1 1

10 mg 25 

mg HbA1c

10 mg 25 mg 10

25 mg

10 mg

1 10 mg 1 25 mg
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10 mg 1 1

25 mg 1 1  

 

 

 

6  

1  

2

III 1245.36 eGFR 30 25 mg HbA1c

eGFR HbA1c

10 mg

2 54

56

2

III 1245.36

2

eGFR 30 45

58 59 60

 

 

7

 

 

2  

 

 

 

3  

2

2
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7

 

 

7  

1 4 iii

8

 

 

 

 

 

 

 

 

 

65 66 67 68

 
 

65  
 

   
 

 
 

 
 

 
 

 
 

 

 

 

 

 
GLP-1

 
 

 
 

 
GLP-1  

 
66  

 
 

 
a) 

 
 

 
 

a) GLP-1
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67  
  
  
 2  
 3  

 3 3000  

 HbA1c  
 

68  
  
  
 65 2  
 1  

 3  

 HbA1c  

 

III  

8

 

 

 2  

 10 mg 1 1

25 

mg 1 1  

  

 

 




