
 
審議結果報告書 

 

 令 和 ２ 年 ６ 月 ４ 日 

医薬・生活衛生局医薬品審査管理課 

 

 

［販 売 名］ リベルサス錠3 mg、同錠7 mg、同錠14 mg 

［一 般 名］ セマグルチド（遺伝子組換え） 

［申 請 者 名］ ノボ ノルディスク ファーマ株式会社 

［申請年月日］ 令和元年７月 24 日 

 

 

［審 議 結 果］ 

 令和２年５月 29 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。 

本品目は生物由来製品及び特定生物由来製品のいずれにも該当せず、再審査

期間は６年、製剤は劇薬に該当するとされた。 

 

［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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1.

GLP-1

2 mg 2

SNAC

2

2019 9 2019 4 2020

3

2.

2.1

2.1.1

GLP-1 9 37 34 GLP- 1

9-37 K34R N

S.cerevisiae

N

S.cerevisiae

N MCB WCB

MCB WCB EPC LEC ICH Q5B Q5D

S.cerevisiae

MCB WCB 80 MCB WCB

2.1.2

-HPLC 1) 2) / -HPLC

-HPLC

-HPLC

2.1.3

                                                       
1) GLP-1 26

2) GLP-1 9 His-Aib
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2.1.4

1 2

 
1 2

His-Aib -HPLC

 
2

 
/ 1

2 29 11

16 2 mg

/

QbD 2.3 QbD

2.1.5

2.1.5.1
1

1
/

HMWP
GLP-1 cAMP

GLP-1

BHK GLP-1

cAMP

2.1.5.2

2.1.5.1

HMWP

2.1.5.3

HCP DNA

His-Aib
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2.1.6

-HPLC -HPLC

-HPLC -HPLC -

HPLC

2.1.7

2

2

5 20 5 24 a)

3 5 3 12
a)

25 15

24

2.2

2.2.1

1 3 mg 7 mg 14 mg

SNAC

2.2.2

2.2.3

/ /

QbD 2.3 QbD

2.2.4

-UHPLC -

UHPLC -HPLC -UHPLC -UHPLC

-UHPLC
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Mitochondrion 2016; 31: 56-62 J Pharmacol Exp Ther 1931; 43: 193-208 I

SNAC SNAC SNAC I

SNAC

SNAC

SNAC

CTD4.2.2.3-B-6

SNAC

300 mg

SNAC

CTD4.2.3.7.3-B-12 SNAC

1 2 SNAC

in vitro CTD4.2.3.7.3-B-2 SNAC

SNAC I

SNAC

SNAC

SNAC

Cmax

SNAC 300 mg/ Cmax 49

SNAC

SNAC

SNAC

3.

3)

4.
3H

LOCI LC-MS/MS

3) 6 17 5.1
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LOCI 1.00 nmol/L LC-MS/MS 4.86 nmol/L

RIA SNAC

4.1

4.1.1 CTD4.2.2.2-A-1 4.2.3.2-A-4
3H

4

4 3H
Cmax

nmol/L
AUC0-inf

nmol h/L tmax h t1/2 h BA %

0.01 mg/kg
2 11.5, 9.63 1200, 913 24, 24 60, 50
2 16.4, 11.5 1500, 1200 24, 24 51, 64

a) 31.26 mg
2 621, 18.4 32300, 819 4, 4 49, 40

2.38 2.05 d)

2 791, 2.9 43100 c) 4, 4 50 c)

0.01 mg/kg 3 37.7 4.23 e) 1070 73.8 54 3.7
b) 15 mg 3 3.3 0.58 1040 773 3.3 0.58 51 3.7 0.16 0.13 f)

2
Cmax AUC tmax t1/2

BA
a) SNAC 468.74 mg b) SNAC 450 mg c) 1 t1/2 AUCinf

d) e) 5 f) 

4.1.2 CTD4.2.3.2-A-3 5

1 1

5

5
Cmax

nmol/L
AUC0-24 h

nmol h/L tmax h

6 mg/kg a)

4 / 1
4 / 26
4 / 1 6.01 53.7 6.0
4 / 26 9.37 86.0 6.0

20 mg/kg a)

4 / 1 28.8 316 2.0
4 / 26 1500 3170 2.0
4 / 1 22.8 155 2.0
4 / 26 60.6 333 2.0

60 mg/kg a)

4 / 1 234 2650 2.0
4 / 26 383 3140 2.0
4 / 1 537 5540 12.0
4 / 26 288 4250 12.0

31.26 mg b)

4 1 184 127 3040 2230 4.0 0.0
4 14 172 126 2960 2120 4.0 0.0
4 1 104 71.7 1650 1180 5.0 2.0
4 14 229 295 4500 5730 4.0 3.3

5 mg/kg b)

6 1 57.1 40.8 979 698 4.00 3.10
6 42 64.5 63.5 1180 1090 3.67 2.66
6 1 33.4 40.8 607 744 2.33 1.51
6 42 25.4 21.9 445 344 3.33 2.73

10 mg/kg b)

6 1 102 55.5 1540 1060 7.00 8.65
6 42 160 151 2870 2740 3.00 1.10
6 1 267 361 3580 4680 4.33 2.94
6 42 281 232 5150 4470 2.00 1.26

Cmax AUC0-24 h 24 tmax

a) SNAC 1:15 b) SNAC 1:15
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4.2

4.3 CTD4.2.2.4-A-2 3

18 3H 1 mg 4)

AUC0-24 h AUC0-24 h 41%

3 2 40%

3 3H 15 mg 5)

50% 1 50%

4.4 CTD4.2.2.2-A-1

3 3H 0.01 mg/kg 192

20.1% 12.5%

3 3H 15 mg 5) 192

14.8% 48.0%

4.R

4.R.1 SNAC

SNAC

NCI-N87

Papp SNAC NCI-N87

Papp CTD4.2.1.1.1-B-3 6 SNAC

CTD4.2.1.1-B-9

9.4 mg 12.7 mg SNAC 6) 1

4174 pmol/L/mg 6 9.4 mg

SNAC 6) 1 3764 pmol/L/mg 16

30 AUC0-30 min

AUC0-30 min 95% 1.94 1.15, 2.74

pH

3 pH 2.6 5.0 7.4

pH CTD4.2.1.1.1-B-1 2 7 SNAC

4) SNAC 30 mg
5) SNAC 450 mg
6) SNAC 300 mg
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6 2

26 1

SNAC

SNAC

5.

SNAC

in vitro in vivo 5.2

5.1

26 6 26

4 CTD4.2.3.2-A-3

26 4 CTD4.2.3.2-A- 3

17 2 CTD4.2.3.2-A-6
20 mg/kg AUC0-tau 1752 nmol h/L 2578 nmol h/L

III 14 mg AUC0-tau 400.8 nmol h/L PK

4.4 6.4
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CSF CSF

ATP SNAC

1 1 13 104 104

39 500 mg/kg/ 75 mg/kg/ 300 mg/kg/

SNAC Cmax
7) AUC8) 12500 ng/mL 18050 ng h/mL 2330 ng/mL 5985 ng h/mL

922 ng/mL 40300 ng h/mL

SNAC 300 mg/ Cmax
7) AUC0-24h 19 ng/mL 1340 ng h/mL 658

13 123 4.5 49 30

7 SNAC

mg/kg/ mg/kg/ CTD

CD-1

13
1 /

0a) 150
500

1500/1000b)

1500 10/22 13/22

TG

500c)

500 4.2.3.2-B-2

SD

26
1 /

+
4

0a) 90
300 900

300 1/30 900 2/30 8/30

90
300

d) d)

d) d)

900
ALP TG A/G

e) e) pH e)

e) e)

f) f)

pH

90 4.2.3.2-B-7

SD

52
1 /

0a) 150g)

250 500
750g) 900

750 4/28 2/28 900 3/28 3/28

150

500

750
900 ALP A/G

500 4.2.3.2-B-8

39
1 /

0 150g)

200 300
500g) 600

150 h)

200 h)

500
600

300 4.2.3.2-B-14

a) b) 3 4 5 1000 mg/kg/
c) 1500/1000 mg/kg/ d) Pneumocystis carinii

SNAC
e) SNAC

f) 5.2.4
SNAC g)  mg/kg h) 150

200 mg/kg 1

7)

8) AUC0-24h AUClast AUC0-8h SNAC AUClast

AUC0-8h AUC0- 24h



13 
 

5.2.3  

in vitro in 

vivo SNAC

 

 

5.2.4  

rasH2 26 104

300 mg/kg/ 500 mg/kg/ SNAC

 

 

5.2.5  

8

1000 mg/kg/ Cmax AUClast
9)

628 μg/mL 230 μg h/mL 265 μg/mL 126 μg h/mL

SNAC 300 mg/ Cmax AUC0-24h 1083 ng/mL

1340 ng h/mL 580 172 245 94 SNAC

 
  

                                                        
9) SNAC AUC0-24h AUClast
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8 SNAC  

     
mg/kg/    

mg/kg/  
 

CTD 

 

 
 

SD  
 

28

21  
1 /  

 

15
7  

1 /  

0a) 1000 

 
1000

 
 

1000  
 

 
 

b) 
 

1000 

 
4.2.3.5.1-B-1 

 

 
 

SD  
 

7
17  

1 /  
0a) 1000 

 
1000  
 

 
 

b) 
 

1000 

 
4.2.3.5.2-B-2 

 
 

NZW  
 

6
18  

1 /  
0a) 1000 

 
1000  
 

 
 

b) 
 

1000 

 
4.2.3.5.2-B-4 

 

 
 

SD  
 

 
7

20  
1 /  

0a) 1000 

 
1000

 
F1  
1000

 

b) 
 
F1 b) 

 
4.2.3.5.3-B-1 

a) b)  

 

5.2.6  

SNAC SNAC

 

 

5.2.7  

5.2.7.1  

500 mg/kg/ 4

SNAC  

 

5.2.7.2  

SNAC in vitro in 

vivo 9 10

300 mg/

 
 

9 SNAC in vitro  
    

CTD 

C2C12 PBMC
HEC-1B LN319

3T3-L1  
SNAC

 

SNAC
IC50 175 μmol/L C2C12 181 μmol/L PBMC
199 μmol/L HEC-1B 315 μmol/L LN319
666 μmol/L 3T3-L1  

 
4.2.3.7.3-B-2 

C2C12  

SNAC
 

 
4.2.3.7.3-B-5 

SNAC 1000 μmol/L I
SNAC 4000 μmol/L I

 

 
4.2.3.7.3-B-6 
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10 SNAC in vivo  
   

 
 

 
mg/kg/    

CTD 

 
 

SD  

SNAC
  

 
 

8  
1 /

0a) 900 1500 

SNAC

7/28 900 mg/kg 4/14
1500 mg/kg 3/14

2.5
ECG

1 5
 

 
4.2.3.7.3-B-8 

 
 

SD  

SNAC
ATP

 
  0a) 75 200

500 900 1750 

SNAC
500 mg/kg ATP

1750 mg/kg ATP
 

 
4.2.3.7.3-B-15 

a)  

 

5.R  

5.R.1 SNAC  

SNAC

GLP-1

 

 

 

 

6.  
6.1  

11

NN9924-3691 3691 NN9924-

 
 

11  

  
 

  
1 2 5 10 15 20 mg  I 3691 3692  

2 2.5 5 10 20 40 mg I 4140  
I 3794 3991 3957 4065 4079

4082 4141 4145 4154  
II 3790  

 3 7 14 mga) III 4281 4282  
I 4249 4250 4267 4279 4394  
III 4221 4222b 4223 4224 b

4233 b 4234 4257 4280 b  
 

a) b)  
 

LC-MS/MS

1.94 nmol/L 0.729 nmol/L 0.729 nmol/L

RIA BHK IgE Immuno 

CAP  
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3691

4154 3794 3957

 

 

6.1.1 CTD5.3.3.4-6 4154 2014 6 10  

78

A

 

10 240 mL 6 120 mL A 5 mg 1

1 5 A 10 mg 1 1 5 6

6 120 mL A 30

10 10 240 mL A 4

10 30

240 mL A 4  

78 FAS FAS

 

A 12

240 mL A 30 26 14

 
 

12 A  

  
mL   min   

Cmax 

nmol/L  
AUC0-24 h 
nmol h/L  

tmax 

h  
t1/2 

h  
6  120  30 26 15.53 6.46 296.90 124.51 1.00 0.50, 4.00  152.70 10.29 a) 

10  240  240 26 29.18 28.69 554.50 546.71 1.75 0.50, 6.02  160.35 15.83 b) 
tmax  

Cmax AUC0-24 h 24 tmax  
t1/2  
a) 25 b) 24  

 

6 69.2% 18/26 65.4%

17/26 10 73.1% 19/26 65.4% 17/26 50.0% 13/26

42.3% 11/26

1  

 

6.1.2 CTD5.3.3.4-1 3794 2012 4 9  

160 20

 

2 50 mL 120 mL A 10 mg 1 1

10 A 15 30 60 120

 

161 A 15 30 60 120

50 mL 20 20 20 20 120 mL
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20 20 20 21 A 1 158

FAS FAS

A 13

13 A

mL min Cmax nmol/L
AUC0-24 h

nmol h/L tmax h t1/2 h

50

15 20 12.6 10.74a) 254.9 227.98 a) 0.5 0.5, 3.0 b) 155.93 8.69 b)

30 20 21.3 10.43 422.0 220.57 1.0 0.5, 4.0 156.75 13.64
60 20 21.8 11.70 b) 439.6 243.87 b) 1.5 0.5, 4.0 b) 153.83 16.76 b)

120 19 33.4 16.87 b) 685 9 333.89 b) 2.3 0.5, 12.0 b) 155.70 10.83 b)

120

15 19 11.2 7.28 221.7 140.06 0.5 0.5, 6.1 151.38 17.29
30 20 16.8 5.84 338.5 114.95 1.0 0.5, 12.0 155.12 16.97
60 20 32.5 29.07 a) 634.9 517.68 a) 1.5 0.5, 6.0 a) 159.14 13.94 a)

120 20 32.9 15.15 b) 668.6 333.13 b) 2.0 1.0, 4.0 b) 156.56 15.25 b)

tmax

Cmax AUC0-24 h 24 tmax

t1/2

a) 19
b) 18

50 mL A

15 80.0% 16/20 70.0% 14/20 30 95.0% 19/20 90.0% 18/20

60 80.0% 16/20 80.0% 16/20 120 100% 19/19 94.7% 18/19

120 mL A 15 84.2% 16/19 78.9% 15/19

30 80.0% 16/20 80.0% 16/20 60 80.0% 16/20 75.0% 15/20

120 80.0% 16/20 80.0% 16/20

50 mL A 60 1

50 mL A

15 1 / / 60 1 120 mL A

120 2 / / 1

6.1.3 CTD5.3.3.4-2 3957 2012 6 8

22

2

8 2 111In A 10 mg

50 mL 240 mL 99mTc 4 2

200 mL

27 1 26

FAS FAS

111In A 14
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14 111In A
Cmax nmol/L AUC0-24 h nmol h/L tmax h

50 mL 24 10.5 6.8 171.8 114.8 1.5 0.5, 3.0
240 mL 26 7.9 8.0 129.3 142.0 1.5 0.5. 4.0 a)

tmax

Cmax AUC0-24 h 24
tmax

a) 23

111In A

15

15 111In A

50 mL 24 100% 24 0% 0 0% 0 95.8% 23 0% 0 4.2% 1
240 mL 26 96.2% 25 0% 0 3.8% 1 88.5% 23 0% 0 11.5% 3

111In A

16

16 111In A

ITE
min

CTE
min

iGEt
min

cGEt
min

iGEt
min

cGEt
min

50 mL 24 6.0 7.7 101.4 56.6 47.6 76.2 213.9 47.7 14.2 48.8 219 3 43.0
240 mL 26 9.7 18.3a) 80.1 67.1 a) 34.4 66.6 a) 186 2 67.3 a) 13.2 47.3 a) 189.7 68.5 a)

ITE CTE iGEt
cGEt
a) 25

50 mL 50.0% 12/24

45.8% 11/24 240 mL 46.2% 12/26 19.2% 5/26

240 mL 1

6.2

1 4140 2 4247 NN9535-3652

18 3691 3692 3991 4079 4082 4267 4065 4145

4249 4250 4279 4141 4394 ERP23 NN9535-3789 NN9535-3685 NN9535-3635 NN9535-3684

2 6 4233 4223 4222 4234 4280 4281

SNAC

4247 SNAC QTc

QTc

6.2.1

6.2.1.1 I CTD5.3.3.3-1 4140 2014 6 11
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48 24 24 A

 

7 1 28 2 28 3

28  

6 2 120 mL A 1 1

30 A 5 mg 1

10 mg 2 20 mg 3 40 mg  

48 24 6 A 18 24

6 A 18 FAS FAS

 

A 28 SNAC

17 18  
 

17 A 28  

   Cmax nmol/L  
AUC0-24 h 
nmol h/L  tmax h  t1/2 h  

10 mg 
 17 19.05 62.07  374.03 59.17  1.0 0.5, 2.0   
 17 26.79 58.39  551.30 59.68  1.0 0.0, 3.0   

20 mg 
 17 34.74 46.26  675.94 43.84  1.0 0.5, 6.0   
 17 53.50 59.19  1105.24 58.84  1.0 0.5, 6.0   

40 mg 
 17 61.56 38.52  1234.37 36.99  1.0 0.0, 6.0  161.11 9.91  
 16 84.28 38.48  1689.92 37.99  1.0 0.5, 6.0  174.07 9.22  

CV% tmax  
Cmax AUC0-24 h 24  
tmax t1/2  

 
18 Aa) SNAC  

   Cmax ng/mL  
AUC0-24 h 
ng h/mL  tmax h  CL/F L/h  MRT h  

 
1  

 18 1364.38 59.90  1023.18 21.09  0.333 0.17, 0.67  293.20 21.09   
 18 1246.42 51.22  1133.53 20.86  0.333 0.17, 0.83  264.66 20.86   

 
91  

 17 1082.88 100.53  1340.37 27.57  0.667 0.33, 3.00  223.82 27.57  2.04 83.28  
 16 1591.05 58.76  1524.27 27.11  0.667 0.17, 0.83  196.82 27.11  1.80 55.37  

CV% tmax  
Cmax SNAC AUC0-24 h 24 tmax SNAC  
CL/F MRT a) SNAC 300 mg  

 

A 19

 
 

19 A  
    mmol/L  kg  

 
36  

 
 5 0.24 0.21 0.56 0.99 
 6 0.08 0.17 0.22 1.76 

10 mg 
 17 0.44 0.23 2.21 1.37 
 17 0.48 0.32 3.34 1.72 

 
64  

 
 4 0.23 0.22 0.10 0.76 
 5 0.20 0.35 0.16 2.07 

20 mg 
 17 0.34 0.26 3.45 1.99 
 17 0.45 0.33 5.25 2.48 

 
92  

 
 4 0.05 0.13 0.15 1.01 
 5 0.08 0.11 0.12 2.09 

40 mg 
 17 0.34 0.30 4.42 2.48 
 16 0.44 0.28 6.96 2.70 
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A

 

16.7% 1/6 0%

0/6 A 44.4% 8/18 38.9% 7/18 16.7% 1/6

0% 0/6 A 61.1% 11/18 61.1% 11/18

A 1

/  

 

6.2.2  

6.2.2.1 CTD5.3.3.3-2 4079 2013 12 2014 10

 

72 Ccr mL/min 10 90

60 90 30 60 15 30

 

6 2 120 mL A 5 mg 1 1 5

10 mg 1 1 5 A 30

 

71 24 12 12

12 11 FAS FAS

 

A

20

Cmax AUC0-24 h 90%

1.39 0.93, 2.06 1.37 0.91, 2.06 1.20 0.75, 1.93 1.13 0.69, 1.84 0.61

0.42, 0.87 0.61 0.42, 0.88 1.06 0.61, 1.84 1.02 0.59, 1.79  
 

20 A  

  Cmax nmol/L  
AUC0-24 h 
nmol h/L  tmax h  t1/2 h  

 24 14.9 53.2  283.7 53.3  1.0 0.5, 4.0  151.7 9.1  
 12 20.2 75.9  378.2 78.9  1.0 0.5, 2.5  159.3 12.0  

 12 16.6 102.0  298.5 107.3  1.0 0.5, 4.0  162.8 11.2 a) 
 12 8.6 62.9  163.5 65.6  1.5 0.5, 4.0  164.9 8.9 a) 

 11 15.7 128.3  287.7 128.7  1.0 0.5, 2.0  152.8 49.0  
CV% tmax  

Cmax AUC0-24 h 24  
tmax t1/2  
a) 11  

 

20.8% 5/24 8.3% 2/24

58.3% 7/12 50.0% 6/12 58.3% 7/12

25.0% 3/12 25.0% 3/12 16.7% 2/12

27.3% 3/11 9.1% 1/11

 

                                                        
10) Cockcroft-Gault Ccr 
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6.2.2.2 CTD5.3.3.3-3 4082 2013 12 2015 1

 

60 Child-Pugh

5 6 7 9 10 15

 

6 2 120 mL A 5 mg 1 1 5

10 mg 1 1 5 A 30

 

56 24 12 12

8 FAS FAS 11)  

A

21

Cmax AUC0-24 h 90% 0.92

0.60, 1.40 0.91 0.60, 1.40 0.85 0.55, 1.30 0.87 0.57, 1.31 0.88 0.61, 1.28

0.90 0.61, 1.32  
 

21  

  Cmax nmol/L  
AUC0-24 h 
nmol h/L  tmax h  t1/2 h  

 22 13.3 62.3  250.3 64.0  1.0 0.5, 4.0  156.4 12.1  
 11 11.8 82.4  221.9 78.3  1.0 0.5, 3.0  142.1 7.6  

 12 10.5 73.5  204.2 71.4  1.0 1.0, 3.0  146.7 13.9  
 7 12.0 41.4  227.8 41.6  1.5 1.0, 3.0  153.7 12.5  

CV% tmax  
Cmax AUC0-24 h 24 tmax  
t1/2  

 

66.7% 16/24 29.2%

7/24 41.7% 5/12 25.0% 3/12 8.3%

1/12 0% 0/12 62.5% 5/8 12.5% 1/8

1

 

 

6.2.2.3 CTD5.3.3.3-4 4267 2016 8 2017

11  

2 60 12)

 

6 2 120 mL 3 mg 1 1 5

7 mg 1 1 5 30  

55 36 19

FAS FAS  

                                                        
11) FAS 3 2 1 1

22 11 7  
12)  
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22

Cmax AUC0-24 h 95% 1.16 0.77, 1.76

1.18 0.80, 1.75  
 

22  
  Cmax nmol/L  AUC0-24 h nmol h/L  tmax h  t1/2 h  

 35 7.5 78.0  139 73.7  1.0 0.0, 6.0  141 11.6  
 18 7.0 76.3  131 73.6  1.0 0.5, 6.0  142 9.3 a) 

CV% tmax  
Cmax AUC0-24 h 24 tmax t1/2  
a) 17  

 

66.7% 24/36

52.8% 19/36 52.6% 10/19 26.3% 5/19

1

1

 

 

6.2.3  

6.2.3.1 II/III CTD5.3.5.1-5 4281 2017 1 2018 8  

1

2 240 3 mg 7 mg

14 mg 48

7.1 II/III

 

3 mg 7 mg 14 mg 1 1

23  
 

23 1 1 a) 

 4  14  26  
 

26  
b  38  52  

3 mg  3.4 95.7  
48  

4.0 92.8  
45  

3.7 96.7  
45  

5.3 92.9  
45  

4.0 76.0  
45  

3.2 89.1  
45  

7 mg  3.7 59.2 c) 
47  

9.9 66.7  
48  

9.5 80.1  
48  

13.9 86.3  
48  

9.9 77.4  
48  

9.2 96.9  
48  

14 mg  3.6 75.3 c) 
48  

21.1 112.5  
46  

20.6 92.5  
45  

30.7 80.9  
45  

15.7 177.8  
45  

20.0 148.9  
45  

CV% nmol/L 
a) 4 14 26 38 52 26  
b) 60 90  
c) 3 mg  

 

7 mg 1 14 mg

1  

 

 

 



23 
 

6.2.3.2 III CTD5.3.5.1-6 4233 2016 9 2017 12  

2

704 3 mg 7 mg 14 mg 176

7.3 III

 

3 mg 7 mg 14 mg 1 1

24  
 

24 1 1 a) 
 4  8  14  26  

3 mg  3.12 130.2  
168  

3.07 132.0  
170  

2.72 145.7  
163  

2.47 158.7  
160  

7 mg  2.77 118.7 b) 
169  

6.22 158.5  
162  

6.37 177.3  
158  

5.02 195.3  
151  

14 mg  2.83 127.6 b) 

169  
6.46 164.3 c) 

161  
12.69 235.2  

154  
11.07 252.6  

151  
CV% nmol/L 

a) 4 8 14 26  
b) 3 mg  
c) 7 mg  

 

3 mg 2 7 mg

1 3 mg 1

 

 

6.2.3.3 III Met Met SU CTD5.3.5.1-8

4222 2016 2 2018 3  

Met Met SU 2

1860 3 mg 7 mg 14 mg

465

7.4 III  

3 mg 7 mg 14 mg 1 1

25  
 

25 1 1 a)  
 4  8  14  26  38  52  78  

3 mg  1.5 109.3  
212  

1.5 103.9  
208  

1.4 111.8  
201  

1.3 104.5  
191  

1.4 107.8  
183  

1.4 105.8  
176  

1.3 115.3  
167  

7 mg  1.5 102.1 a) 

208  
4.1 129.4  

198  
4.0 146.8  

190  
3.7 122.5  

190  
3.5 106.4  

180  
3.5 119.0  

178  
3.5 127.2  

173  

14 mg  1.6 109.1 a) 

197  
4.2 128.0 b) 

190  
9.4 156.6  

185  
8.6 162.2  

171  
8.6 163.0  

168  
8.2 167.0  

165  
8.9 152.7  

155  
CV% nmol/L 

a) 4 8 14 26 38 52 78  
b) 3 mg c) 7 mg  

 

3 mg 1 7 mg

2 14 mg 3
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6.2.3.4 III Met

CTD5.3.5.1-4 4280 2017 2 2018 8  

Met

2 720 3 mg 7 mg

14 mg 180

7.6 III  

3 mg 7 mg 14 mg 1 1

26  
 

26 1 1  
 4  14  26  38  52  

3 mg  2.9 111.2  
177  

2.9 106.9  
172  

2.7 124.7  
167  

2.5 123.8  
161  

2.4 126.0  
154  

7 mg  2.9 116.4 a) 
176  

7.5 143.2  
161  

7.2 141.4  
160  

6.9 139.7  
150  

5.8 160.5  
148  

14 mg  2.9 98.1 a) 

170  
14.5 172.7  

155  
12.6 203.9  

148  
10.8 238.3  

143  
11.9 210.4  

142  
CV% nmol/L 

a) 4 14 26 38 52  
b) 3 mg  

 

6.2.3.5 III CTD5.3.5.1-7 4234 2016 9

2018 5  

Met / SU Basal Basal Met

2 324

14 mg 162

 

30

1 1 3 mg 4 7 mg

4 14 mg  

324 161 14 mg 163

FAS FAS  

14 mg 1 1 27

 
 

27 1 1  
 4  8  14  26  

14 mg  1.8 113.5 a) 

158  
5.2 143.4 b) 

155  
9.4 206.6  

140  
6.9 251.3  

130  
CV% nmol/L 

a) 4 8 14 26  
b) 3 mg  
c) 7 mg  

 

14 mg 1

 

65.2% 105/161 21.1% 34/161

14 mg 73.6% 120/163 47.2% 77/163 2
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14 mg 1

17 14 mg 17 1

14 mg 1

8 14 mg 24  

 

6.2.4 CTD5.3.3.4-3 4065 2014 2 8 CTD5.3.3.4-4

4141 2014 9 2015 4 CTD5.3.3.4-5 4145 2014 9

2015 3 CTD5.3.3.4-7 4249 2016 7 12 CTD5.3.3.4-

8 4250 2017 1 8 CTD5.3.3.4-9 4279 2016 10 2017

6  

A 28  

4065 4145 4250 4249 4141 4279

 
 

28  

 
 

 
  

 
 

Cmax AUCa) 

4065 b) 20 mg 
 

25 mg 
S- 46  0.88 0.83, 0.94  1.08 1.04, 1.12  
R- 46  0.91 0.86, 0.96  1.11 1.06, 1.15  

20 mg 46  0.96 0.88, 1.06  1.07 0.99, 1.15  

4145 c) 20 mg 
Met 850 mg Met 31  0.98 0.90, 1.06  1.32 1.23, 1.43  

500 μg 31  0.98 0.89, 1.09  1.03 0.96, 1.11  

4249 d) 14 mg 
0.03 mg

0.15 mg  

 
25  0.97 0.90, 1.05  1.06 1.01, 1.10  

 
25  0.95 0.87, 1.05  1.06 0.97, 1.17  

4250 e) 14 mg 
40 mg 39  0.66 0.53, 0.82  1.28 1.16, 1.42  

20 mg 33  1.10 0.94, 1.28  1.41 1.24, 1.60  

4279 f) 14 mg 
 

600 μg 
 

43  0.88 0.81, 0.94  1.33 1.25, 1.42  

5  43  0.68 0.57, 0.80  0.66 0.56, 0.78  
4141 g) 10 mg 40 mg 27 h  1.16 0.85, 1.57  1.13 0.84, 1.53  

90%  
Cmax AUC  
a) AUC0-inf Met

AUC0-12 h AUC0-24 h

AUC0-48 h b) 1 15 71 20 mg 8 22 78
25 mg A 29 5 mg 1 1 1 36 10 mg 1

1 1 43 20 mg 1 1 4
c) 1 4 17 20 75 77 Met 850 mg 1 2 78 Met 850 mg

8 24 82 A 33 5 mg 1 1 1
40 10 mg 1 1 1 47 20 mg 1 1 4 Met

d) 1 8 17 24 75 82 1 1
33 3 mg 1 1 1 40 7 mg 1 1 1 47 14 mg 1 1

4 e) 1 7 54
40 mg 2 8 55 20 mg 12 3 mg 1

1 1 19 7 mg 1 1 1 26 14 mg 1 1 4
f) 1 38 89 105

5 1 1 5 40 3 mg 1 1 1 47 7 mg
1 1 1 54 14 mg 1 1 139 g) A 5 mg A 

5 mg 40 mg 1 1 5 A 10 mg A 10 mg 40 mg
1 1 5 h) 26  
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6.2.5  

6.2.5.1 QT/QTc CTD5.3.4.1-1 4247  Part B 2016 9 2017 5  

48 SNAC

QTc 4 13)  

SNAC 3.6 g 400 mg  

48 FAS FAS
14)  

SNAC SNAC Cmax CV% 10060

75.0 ng/mL AUC0-12 h 14440 37.0 ng h/mL t1/2 2.1 33.5 h tmax 0.63

0.18, 1.53 h  

QTcF15) SNAC 3.6 g
16) 90% 1.0 0.3, 2.3 ms

10 ms
16) 90% 4 12.7 11.5, 13.9 ms

5 ms  

2 14.6% 7/48

4.2% 2/48 8.5% 4/47 0% 0/47 SNAC 26.1% 12/46 17.4%

8/46 12.8% 6/47 10.6% 5/47

1

 

 

6.2.6 CTD5.3.3.5-3  

2 III 6 III 4233 4223

4222 4234 4280 II/III 4281 2431 1351 1080

1639 158 634

2076 355 1901 530

10681 PPK

NONMEM ver.7.3  

PPK 59 22, 92

88.5 40.2, 188.0 kg BMI 31.5 17.5, 67.9 kg/m2 9.3 0.1, 52

HbA1c 8.1 6.2, 11.5 %  

1 1 2-

CL Vc Vp

Q

Vc Vp

Q CL 2
                                                        
13) SNAC 2 4

 
14) 1 1 46  
15) Fridericia QT  
16) QTcF  
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ka 6 3794 3957

4079 4082 4141 4154

18 64

65 74 75
eGFR 90 mL/min/1.73 m2

60 89 mL/min/1.73 m2 30 59 mL/min/1.73 m2 3 mg 7 mg 14 mg

 

85 kg 56 kg 129 kg 1.33

0.75 0.522%

 

 

6.R  

6.R.1  

I 4140

A Cmax AUC0-24h

10 mg 0.71 0.68 20 mg 0.65 0.61 40 mg 0.79 0.77

PPK 4140

64.4 6.4 kg 71.8 4.7 kg

4140 A

4140 120 mL 30 A 20 mg

4065 4145 A 20 mg

Cmax AUC0-24h 29  
 

29 A 20 mg  
   kg  Cmax nmol/L  AUC0-24 h nmol h/L  

4140   18 64.4 6.4 34.740 46.264 a) 675.94 43.84 a) 
4065   52 76.9 11.5 37.35 57.21 b) 761.96 57.07 b) 
4145   32 76.0 11.1 35.8 61.4 c) 719 60.0 c) 

CV%  
Cmax AUC0-24 h 24  
a) 17 b) 46 c) 31  

 

2 III 4222 4233 4280
17) 30 2

2 2 2

III

PPK 3 mg 7 mg 14 mg 2

3 mg 3.6 2.9 ng/mL

                                                        
17) 12 36  
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7 mg 8.4 7.1 ng/mL 14 mg 16.7 15.8 ng/mL

30

kg 4 8 26 52

4222

3 mg
71.4 1.52 1.17, 1.96

50
1.52 1.18, 1.96

50
1.44 1.10, 1.88

49
1.60 1.25, 2.04

49

99.4 1.38 1.19, 1.60
145

1.46 1.27, 1.67
153

1.30 1.14, 1.50
138

1.38 1.19, 1.61
124

7 mg
72.6 1.72 1.36, 2 16 a)

51
4.34 3.34, 5.65

50
4.12 3.19, 5.30

48
4.57 3.48, 5.98

46

99.4 1.38 1.20, 1 58 a)

147
4.25 3.61, 5.00

139
3.70 3.13, 4.37

136
3.21 2.73, 3.78

130

14 mg
71.5 1.58 1.18, 2 11 a)

51
5.20 3.99, 6.78 b)

49
12.39 9.24, 16.61

43
11.80 8.76, 15.89

43

98.5 1.56 1.35, 1.80 a)

135
3.98 3.37, 4.69 b)

136
7.96 6.47, 9.78

123
7.50 6.07, 9.27

119

4233

3 mg
67.4 3.91 3.08, 4.92

27
4.05 3.25, 5.04

28
3.78 2.93, 4.88

27

90.8 2.96 2.47, 3.55
135

2.96 2.46, 3.56
134

2.34 1.89, 2.90
122

7 mg
67.4 3.22 2.22, 4.68 a)

29
7.11 4.86, 10.39

29
5.62 3.39, 9.30

27

90.8 2.75 2.35, 3 22 a)

134
6.28 5.17, 7.61

129
4.97 3.97, 6.22

122

14 mg
67.4 3.28 2.17, 4 97 a)

26
8.97 5.83, 13.79 b)

27
17.53 11.17, 27.49

26

92.1 2.72 2.29, 3 23 a)

128
6.00 4.93, 7.30 b)

129
9.79 7.45, 12.88

116

4280

3 mg
67.6 4.22 3.39, 5.25

49
4.43 3.50, 5.61

48
3.95 3.07, 5.08

48

92.5 2.59 2.21, 3.02
120

2.23 1.88, 2.66
114

1.95 1.62, 2.35
103

7 mg
67.0 3.89 3.08, 4 92 a)

48
11.52 8.92, 14.88

43
9.75 7.27, 13.07

40

94.3 2.65 2.23, 3 14 a)

122
6.04 4.95, 7.37

115
4.68 3.76, 5.83

106

14 mg
69.6 3.36 2.69, 4 20 a)

45
20.76 15.50, 27.79

39
17.12 12.79, 22.91

37

89.8 2.76 2.37, 3 23 a)

119
12.12 9.55, 15.37

101
10.21 7.73, 13.48

101
95% nmol/L

a) 3 mg
b) 7 mg

4140

A

2 III 4140

2 2

III 2

30 4140 64.4 6.4 kg

71.8 4.7 kg 2

2

2 2



29 
 

2

III

7.R.1 7.R.2

7.R.5  

 

6.R.2  

4154

26 14 10

Cmax AUC0-24h 29.18 28.69 nmol/L 554.50

546.71 nmol h/L 10

3794

A 10 mg 15 30 60 120 A

13 30

 

A 10 mg 50 120 mL 3794

A 50 mL 120 mL

13 50 240 mL A 10 mg 3957

240 mL A 50 mL
Cmax 42% AUC0-24h 40% 50 mL 240 mL

120 mL

 

PPK 2 0.5

1.0 mg 5 , 95

15.8 10.8, 23.1 30.0 20.3, 43.6 nmol/L 3 mg 7 mg

14 mg 30 120 mL

2.9 0.5, 9.3 7.1 1.7, 22.7 15.7 3.7, 41.3 nmol/L 14 mg

0.5 1.0 mg

 

SNAC 5

30

120 mL 4279 18)

Cmax 32% AUC0-24h 34% 28

30

30

 

                                                        
18) 45 3 mg 7 mg 14 mg SNAC 300 mg 100 μg

139
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3691 Part 119) SNAC 300 mg 600 mg

10 mg Cmax 4.80 5.30 3.03 4.64 nmol/L

AUC0-504 h 414.47 499.17 241.09 398.22 nmol h/L SNAC 300 mg

14 mg 1

7 mg 2 SNAC

14 mg 1 7 mg 2

 

1 120 mL

30

 

 

PPK 1 30

120 mL 30 14 mg

0.5 mg 1.0 mg

III 1 1 30 120 mL

30

III

III

 

 

7.  

I 4140 I 4247 NN9535-3652

II/III 4281 III 4282 III 4233 4222

4224 4280 III 4234 4221 31

I 6.2

I 21 II 1 III 2  

                                                        
19) 

2 mg SNAC 300 mg 5 mg SNAC 150 mg 300 mg 10 mg SNAC 
300 mg 600 mg 15 mg SNAC 450 mg 20 mg SNAC 600 mg
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31  
 
 

 
     

   
 

 

 4281 II/III 2  243 
3 mg 7 mg 14 mg 1

1 52 0.9 mg
1 1 52  

 
 

 4282 III 2  458 
0.75 mg 1 52

3 mg 7 mg 14 mg 1 1 52
 

 
 

 
 

4233 III 2  703 3 mg 7 mg 14 mg 1 1
26  

 
 

 
 

4222 III 2  1861 
100 mg 3 mg 7 mg 14 mg

1 1 78
 

 
 

 
 

4224 III 2  711 
14 mg 1 1 52

1.8 mg
1 1 52  

 
 

 
 

4280 III 2  730 3 mg 7 mg 14 mg 1 1
52  

 
 

 4234 III  
2  

324 14 mg 1 1 26
 

 
 

 4221 III 2  3182 14 mg 1 1 82
 

 
 

 

HbA1c NGSP
20)  

 

7.1 II/III CTD5.3.5.1-5 4281 2017 1 2018 8  

1

2 240 3 mg 7 mg

14 mg 48

6.2.3.1 II/III

 

30

Met SU α-GI DPP-4 SGLT-2 1

1/2 HbA1c

7.0% 10.0% 1

6.5% 9.5% 20 2 eGFR 30 mL/min/1.73 m2

 

2 52 5

1

8 wash-out  

3 7 14 mg 1 1 21) 0.9 mg

1 1 3 mg

                                                        
20) on-treatment

7.R.2.5
7.R.2.6 7.R.2.7 in-trial

 
21) 30  
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7 mg 14 mg 4 7 mg 14 mg 4 14 mg

0.3 mg 1 0.3 mg 0.9 mg

8 13 240 mg/dL 14

200 mg/dL 26 HbA1c 8.5%

 

243 49 3 mg 49 7 mg 49

14 mg 48 48 FAS FAS

6 3 mg 3 14 mg 1 2

 

26 HbA1c 32

 
 

32 26 HbA1c 4281 FAS  

  26   
 

 
a) a) 

 8.3 1.1 49  7.8 0.8 41  0.2 0.7 41    
3 mg  8.1 0.8 49  7.0 0.7 43  1.1 0.8 43  1.1 1.4, 0.8  0.3 0.0, 0.6  
7 mg  8.3 1.0 49  6.6 0.6 45  1.7 0.8 45  1.5 1.7, 1.2  0.1 0.4, 0.2  

14 mg  8.0 0.9 48  6.4 0.6 44  1.7 0.8 44  1.7 2.0, 1.4  0.3 0.6, 0.0  
 8.3 0.8 48  6.9 0.7 45  1.4 1.1 45    

% 95%  
 

a) 
 

 

52 HbA1c 1  
 

 
1 52 HbA1c 4281 FAS  
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33  
 

33 4281 FAS  
   3 mg  7 mg  14 mg   

HbA1c %  52  0.1 0.7 34  1.0 0.9 38  1.4 0.9 43  1.5 0.8 41  1.3 1.0 41  

kg  
26  1.1 1.6 41  0.4 1.9 43  1.2 1.9 45  2.4 3.0 44  0.1 1.6 45  
52  1.0 1.7 34  0.0 2.4 38  0.8 2.1 43  2.9 3.9 41  0.5 2.0 41  

mg/dL  
26  6.6 27.1 41 29.1 31.3 43 28.8 31.3 45  42.7 33.2 44  44.7 31.8 45  
52  5.9 23.7 34  20.4 32.7 38  28.8 22.0 43  41.3 29.2 41  41.0 37.7 41  

HbA1c 7.0%
% a) 

26  14.6 6/41  55.8 24/43  73.3 35/45  79.5 35/44  53.3 24/45  
52  11.8 4/34  50.0 19/38  67.4 29/43  80.5 33/41  48.8 20/41  

HbA1c 6.5%
% a) 

26  4.9 2/41  30.2 13/43  53.3 24/45  63.6 28/44  35.6 16/45  
52  2.9 1/34  28.9 11/38  46.5 20/43  58.5 24/41  26.8 11/41  

mg/dL b) 
26  14.4 30.4 42 39.2 40.4 43  47.2 31.5 46  55.3 37.1 44  50.0 37.4 44  
52  0.0 30.5 34 30.2 30.0 37  38.9 34.1 43  56.3 37.7 41  42.3 45.7 39  

mg/dL c) 
26  8.4 43.0 42 12.5 38.3 43 21.4 41.6 46  36.4 41.0 44  19.6 37.7 44  
52  1.8 43.7 34 9.7 43.6 37 16.1 43.3 43  36.1 37.2 41  11.4 40.4 39  

 
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3

 
 

5% 34

 
 

34 5% 4281  

 
 

49  
3 mg  

49  
7 mg  

49  
14 mg  

48  
 

48  
          

 79.6 39  14.3 7  75.5 37  34.7 17  75.5 37  26.5 13  70.8 34  35.4 17  66.7 32  37.5 18  
 6.1 3  6.1 3  10.2 5  8.2 4  12.2 6  12.2 6  12.5 6  10.4 5  18.8 9  18.8 9  
 2.0 1  2.0 1  4.1 2  4.1 2  10.2 5  10.2 5  8.3 4  6.3 3  0 0  0 0  
 2.0 1  0 0  8.2 4  8.2 4  2.0 1  2.0 1  6.3 3  6.3 3  4.2 2  2.1 1  

 0 0  0 0  8.2 4  4.1 2  0 0  0 0  2.1 1  2.1 1  2.1 1  2.1 1  

 2.0 1  0 0  2.0 1  2.0 1  6.1 3  4.1 2  2.1 1  2.1 1  4.2 2  4.2 2  
 4.1 2  0 0  2.0 1  0 0  6.1 3  0 0  2.1 1  0 0  0 0  0 0  

 28.6 14  0 0  20.4 10  0 0  16.3 8  0 0  18.8 9  0 0  29.2 14  0 0  

 4.1 2  0 0  6.1 3  0 0  2.0 1  0 0  2.1 1  0 0  4.2 2  0 0  

 2.0 1  0 0  6.1 3  0 0  6.1 3  0 0  0 0  0 0  0 0  0 0  
 0 0  0 0  0 0  0 0  0 0  0 0  12.5 6  12.5 6  6.3 3  6.3 3  

 6.1 3  0 0  2.0 1  0 0  4.1 2  0 0  0 0  0 0  2.1 1  0 0  
 6.1 3  0 0  4.1 2  0 0  0 0  0 0  6.3 3  0 0  6.3 3  0 0  

 4.1 2  0 0  10.2 5  0 0  0 0  0 0  0 0  0 0  2.1 1  0 0  
 6.1 3  0 0  8.2 4  0 0  6.1 3  0 0  4.2 2  0 0  4.2 2  0 0  

% MedDRA ver.20.1  
 

3 mg 2

1 7 mg 3 1

3 / / 1

3 mg 1 7 mg

1 14 mg 2 1
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22)

4.2% 2/48 23)  

 

7.2 III CTD5.3.5.1-11 4282 2017 1 2018 7  

1 2

455 3 mg 130 7 mg 130 14 mg 130

65 1

 

60

SU TZD α-GI SGLT-2 1

HbA1c 7.0% 10.5% 20 2

eGFR 30 mL/min/1.73 m2  

2 52 5

 

3 7 14 mg 1 1 21) 0.75 mg 1

3 mg 7 mg 14 mg 4

7 mg 14 mg 4 14 mg

8 13

260 mg/dL 14 25 240 mg/dL 26 200 mg/dL

HbA1c 8.5%

 

458 3 mg 131 SU 42 22 TZD

23 α-GI 22 SGLT-2 22 7 mg 132 SU 42

22 TZD 23 α-GI 22 SGLT-2 23 14 mg 130 SU

42 22 TZD 22 α-GI 22 SGLT-2 22

65 SU 21 11 TZD 11 α-GI 11 SGLT-2

11 FAS FAS

10 3 mg 3 7 mg 2 14 mg 3 2

1 14 mg 1 SU 9 3 mg

3 TZD 7 mg 2 SU 14 mg 2 α-GI

1 2 SU  

52 HbA1c

3 mg 0.8 1.0% 7 mg 1.4 1.0% 14 mg 1.8 1.0% 1.4

0.9% 35  
  

                                                        
22) 2013 3.1 mmol/L 56 mg/dL

 
23)  
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35 52 4282 FAS  
 

 3 mg  
131  

7 mg  
132  

14 mg  
130  65  

HbA1c %  

SU  0.7 1.2 42  1.3 1.1 40  1.9 1.1 41  1.1 1.0 19  
 0.7 1.0 21  1.6 0.9 21  1.7 1.1 21  1.5 0.9 11  

TZD  1.1 0.8 20  1.5 1.3 23  1.7 1.0 22  1.8 0.9 11  
α-GI  1.1 0.8 21  1.6 1.2 22  1.8 1.1 21  1.6 0.6 11  

SGLT-2i  0.8 1.0 22  1.4 0.6 23  1.7 0.7 22  1.2 0.8 11  

kg  

SU  0.1 2.1 42  1.2 3.5 40  0.6 3.1 41  0.4 1.9 19  
 0.9 1.9 21  1.0 3.0 21  1.8 2.4 21  2.2 2.9 11  

TZD  1.6 3.1 20  0.1 3.6 23  3.0 3.5 22  1.2 3.7 11  
α-GI  0.4 2.3 22  2.0 4.0 22  2.1 3.8 21  0.0 3.1 11  

SGLT-2i  0.2 2.4 22  0.3 2.8 23  1.7 4.6 22  1.5 2.3 11  

mg/dL  

SU  13.9 35.0 42  28.5 33.4 40  41.6 68.2 41  30.2 29.0 19  
 14.5 31.4 21  51.7 36.2 21  41.5 29.0 21  26.2 35.5 11  

TZD  13.7 23.0 19  36.9 29.2 22  38.6 24.3 22  46.1 26.3 11  
α-GI  31.8 29.9 22  42.3 26.9 22  41.5 41.7 21  48.4 24.7 11  

SGLT-2i  14.0 27.3 21  23.6 17.5 23  31.5 14.2 22  12.8 29.7 11  

HbA1c 7.0%

% a) 

SU  21.4 9/42  60.0 24/40  63.4 26/41  36.8 7/19  
 38.1 8/21  52.4 11/21  76.2 16/21  27.3 3/11  

TZD  55.0 11/20  65.2 15/23  86.4 19/22  81.8 9/11  
α-GI  38.1 8/21  68.2 15/22  71.4 15/21  63.6 7/11  

SGLT-2i  31.8 7/22  52.2 12/23  63.6 14/22  54.5 6/11  

HbA1c 6.5%

% a) 

SU  14.3 6/42  37.5 15/40  51.2 21/41  31.6 6/19  
 9.5 2/21  42.9 9/21  52.4 11/21  18.2 2/11  

TZD  35.0 7/20  43.5 10/23  68.2 15/22  63.6 7/11  
α-GI  23.8 5/21  54.5 12/22  52.4 11/21  27.3 3/11  

SGLT-2i  9.1 2/22  17.4 4/23  50.0 11/22  45.5 5/11  

mg/dL b) 

SU  22.9 43.8 42  31.7 39.2 40  64.4 54.2 41  41.9 53.0 19  
 29.1 37.2 21  56.5 53.1 21  52.0 48.3 21  48.9 40.6 10  

TZD  38.0 23.5 20  52.1 38.4 23  63.3 39.1 22  61.4 53.5 11  
α-GI  36.6 43.1 22  58.4 41.0 22  61.9 48.2 21  51.1 32.4 11  

SGLT-2i  31.4 31.8 22  38.1 39.4 23  46.0 40.3 22  34.0 52.6 11  

mg/dL c) 

SU  12.0 53.4 42  5.4 42.8 40  8.0 61.7 41  3.2 39.7 19  
 11.0 54.8 21  11.9 34.3 21  17.9 45.8 21  9.0 46.4 10  

TZD  8.5 35.2 20  25.3 31.1 23  28.9 32.0 22  21.8 43.0 11  
α-GI  9.4 33.7 22  20.8 29.8 22  21.3 41.7 21  16.8 46.9 11  

SGLT-2i  15.6 46.4 22  17.0 32.8 23  16.5 37.5 22  29.1 30.7 11  
 

SGLT-2i SGLT-2  
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3

 
 

52 HbA1c 2
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2 52 HbA1c  

SU TZD α-GI SGLT-2 4282 FAS  
 

3 mg 77.1% 101/131 35.9%

47/131 7 mg 80.3% 106/132 35.6% 47/132 14 mg 85.4%
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111/130 51.5% 67/130 81.5% 53/65 40.0% 26/65

10%

36 37  
 

36 10% 4282  

 

SU   TZD  
 

3 mg  
42  

 
7 mg  
42  

 
14 mg

42  21  

 
3 mg  
22  

 
7 mg  
22  

 
14 mg

22  11  

 
3 mg  
23  

 
7 mg  
23  

 
14 mg

22  11  
 85.7 36 81.0 34 90.5 38 90.5 19 81.8 18 86.4 19 95.5 21 90.9 10 82.6 19 69.6 16 68.2 15 72.7 8  

 14.3 6  16.7 7  23.8 10 9.5 2  9.1 2  9.1 2  18.2 4  9.1 1  13.0 3  8.7 2  0 0  9.1 1  
 9.5 4  14.3 6  4.8 2  19.0 4  0 0  9.1 2  22.7 5  18.2 2  13.0 3  4.3 1  9.1 2  0 0  
 0 0  0 0  2.4 1  0 0  0 0  0 0  4.5 1  9.1 1  4.3 1  0 0  9.1 2  0 0  

 2.4 1  0 0  11.9 5  0 0  4.5 1  9.1 2  0 0  9.1 1  0 0  0 0  0 0  0 0  

 2.4 1  4.8 2  4.8 2  0 0  0 0  0 0  4.5 1  0 0  13.0 3  0 0  0 0  0 0  

 0 0  0 0  4.8 2  0 0  0 0  0 0  0 0  0 0  13.0 3  4.3 1  0 0  0 0  
 28.6 12 21.4 9  35.7 15 28.6 6  22.7 5  40.9 9  31.8 7  45.5 5  17.4 4  34.8 8  18.2 4  36.4 4  

 7.1 3  7.1 3  7.1 3  0 0  9.1 2  4.5 1  0 0  9.1 1  8.7 2  4.3 1  0 0  0 0  
CPK  2.4 1  0 0  2.4 1  0 0  0 0  0 0  0 0  0 0  13.0 3  4.3 1  4.5 1  9.1 1  

 0 0  11.9 5  2.4 1  4.8 1  0 0  9.1 2  4.5 1  9.1 1  0 0  4.3 1  4.5 1  0 0  
 9.5 4  11.9 5  7.1 3  0 0  0 0  9.1 2  0 0  9.1 1  8.7 2  4.3 1  0 0  0 0  

 

α-GI  SGLT-2i  
 

3 mg  
22  

 
7 mg  

22  

 
14 mg

22  11  

 
3 mg  

22  

 
7 mg  

23  

 
14 mg

22  11  
 50.0 11 81.8 18 77.3 17 72.7 8  77.3 17 82.6 19 90.9 20 72.7 8  

 0 0  9.1 2  9.1 2  0 0  4.5 1  13.0 3  18.2 4  18.2 2  
 0 0  4.5 1  9.1 2  0 0  0 0  4.3 1  4.5 1  0 0  
 0 0  0 0  18.2 4  0 0  9.1 2  4.3 1  4.5 1  0 0  

 4.5 1  4.5 1  4.5 1  0 0  0 0  13.0 3  13.6 3  0 0  

 4.5 1  0 0  9.1 2  0 0  0 0  0 0  13.6 3  0 0  

 0 0  0 0  0 0  0 0  0 0  4.3 1  9.1 2  0 0  
 22.7 5  22.7 5  27.3 6  36.4 4  36.4 8  34.8 8  31.8 7  0 0  

 4.5 1  4.5 1  4.5 1  9.1 1  4.5 1  13.0 3  4.5 1  0 0  
CPK  0 0  9.1 2  0 0  0 0  0 0  0 0  4.5 1  0 0  

 0 0  9.1 2  4.5 1  0 0  0 0  8.7 2  9.1 2  9.1 1  
 4.5 1  9.1 2  0 0  9.1 1  0 0  8.7 2  9.1 2  0 0  

% MedDRA ver.20.1  
CPK SGLT-2i SGLT-2  

 
37 10% 4282  

 

SU   TZD  
 

3 mg  
42  

 
7 mg  
42  

 
14 mg

42  21  

 
3 mg  
22  

 
7 mg  

22  

 
14 mg

22  11  

 
3 mg  
23  

 
7 mg  
23  

 
14 mg

22  11  
 45.2 19 45.2 19 66.7 28 57.1 12 22.7 5  40.9 9  36.4 8  54.5 6  65.2 15 21.7 5  40.9 9  18.2 2  

 11.9 5  14.3 6  21.4 9  4.8 1  9.1 2  4.5 1  13.6 3  9.1 1  13.0 3  4.3 1  0 0  9.1 1  
 9.5 4  14.3 6  2.4 1  19.0 4  0 0  9.1 2  18.2 4  18.2 2  13.0 3  0 0  9.1 2  0 0  

 2.4 1  0 0  7.1 3  0 0  4.5 1  9.1 2  0 0  0 0  0 0  0 0  0 0  0 0  

 

α-GI  SGLT-2i  
 

3 mg  
22  

 
7 mg  

22  

 
14 mg

22  11  

 
3 mg  

22  

 
7 mg  

23  

 
14 mg

22  11  
 13.6 3  27.3 6  45.5 10  9.1 1  22.7 5  34.8 8  54.5 12 45.5 5  

 0 0  4.5 1  9.1 2  0 0  4.5 1  8.7 2  18.2 4  18.2 2  
 0 0  4.5 1  9.1 2  0 0  0 0  0 0  4.5 1  0 0  

 4.5 1  0 0  4.5 1  0 0  0 0  8.7 2  13.6 3  0 0  
% MedDRA ver.20.1  

SGLT-2i SGLT-2  
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3 mg 9 / SU

SU SU / TZD

TZD TZD α-GI

SGLT-2 1 7 mg 4 SU

SU / α-GI 1 14 mg

7 SU SU /

TZD α-GI α-GI SGLT-2

1 1 / α-GI

3 mg TZD 14 mg SU

3 mg 4 SU TZD

TZD / TZD 1 7 mg 8

SU / / SU

TZD / TZD α-GI

SGLT-2 1 14 mg 8 SU

SU SU SU /

/ α-GI α-GI α-GI 1

2 SU SU 1 3 mg

SU  
22) 3 mg 2.3% 3/131 SU

7 mg 3.0% 4/132 SU 3 1 14 mg 6.9% 9/130

SU 7 2 1.5% 1/65 SU
23)  

 

7.3 III CTD5.3.5.1-6 4233 2016 9 2017 12  
24) 2

704 3 mg 7 mg 14 mg 176

6.2.3.2 III  

30

HbA1c 7.0% 9.5% 18 25) 2

eGFR 60 mL/min/1.73 m2  

2 26 5

 

1 1 21) 3 mg

7 mg 14 mg 4 7 mg 14 mg 4 14 mg

8 13 240 mg/dL 14

200 mg/dL

 
                                                        
24)  
25) 20 19  



39 
 

703 178 30 3 mg 175

29 7 mg 175 29 14 mg 175 28

FAS FAS

40 8 3 mg 6 7 mg 14 14 mg 12

19 2 3 mg 5 7 mg 7 14 mg 5

14 4 7 mg 5 14 mg 5 1
14 mg 1  

FAS 26 HbA1c

38  
 

38 26 HbA1c 4233 FAS  

   26   
 

 
a) p a) b) 

 

 7.9 0.7 178  7.6 1.2 168  0.3 1.2 168    
3 mg  7.9 0.7 175  7.0 1.1 167  0.9 1.2 167  0.6 0.8, 0.4  <0.0001 
7 mg  8.0 0.6 175  6.7 1.0 160  1.3 1.0 160  0.9 1.1, 0.6  <0.0001 

14 mg  8.0 0.7 175  6.5 0.9 160  1.5 1.0 160  1.1 1.3, 0.9  <0.0001 

 
 

 8.0 0.7 30  8.3 1.1 30  0.2 0.9 30    
3 mg  7.9 0.7 29  7.0 0.8 28  0.9 0.6 28  1.1 1.5, 0.7   
7 mg  8.0 0.7 29  7.0 1.0 28  1.1 0.8 28  1.4 1.8, 0.9   

14 mg  8.0 0.6 28  6.4 0.6 28  1.6 0.9 28  1.8 2.3, 1.4   
% 95%  

 
a) 26 missing at random pattern mixture

HbA1c  
b) 5%

 
 

39  
 

39 26 4233 FAS  
 178  3 mg 175  7 mg 175  14 mg 175  

kg  1.4 3.5 168  1.5 3.3 168  2.6 4.1 160  4.0 4.2 160  
mg/dL  3.3 42.7 166  16.0 48.1 166  27.5 41.2 160  34.7 36.8 160  

HbA1c 7.0%
% a) 31.0 52/168  55.1 92/167  68.8 110/160  76.9 123/160  

HbA1c 6.5%
% a) 17.9 30/168  35.9 60/167  47.5 76/160  63.8 102/160  

mg/dL b) 8.6 46.9 147  32.9 42.0 149  37.3 36.7 146  41.5 42.3 141  

mg/dL c) 5.3 35.9 147  6.4 40.6 149  13.7 36.7 148  22.2 38.0 141  

 30  3 mg 29  7 mg 29  14mg 28  
kg  0.6 2.1 30  0.3 1.4 28  0.6 1.9 28  2.9 3.9 28  

mg/dL  1.5 38.3 30  21.1 22.3 28  29.8 33.4 28  41.7 25.7 28  
HbA1c 7.0% a) 6.7 2/30  57.1 16/28  57.1 16/28  85.7 24/28  
HbA1c 6.5% a) 0 0/30  25.0 7/28  39.3 11/28  67.9 19/28  

mg/dL b) 0.3 51.4 30  33.5 32.2 27  41.6 33.0 28  56.4 31.5 28  

mg/dL c) 13.4 39.2 30  14.5 42.7 27  17.9 38.5 28  36.5 36.2 28  

 
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3
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5%

40 10%

41  
 

40 5% 4233  

 
178  3 mg 175  7 mg 175  14 mg 175  

        
 55.6 99  15.2 27  57.7 101  20.0 35  53.1 93  21.7 38  56.6 99  30.3 53  

 5.6 10  3.9 7  8.0 14  8.0 14  5.1 9  4.0 7  16.0 28  15.4 27  
 2.2 4  1.1 2  2.9 5  2.3 4  4.6 8  3.4 6  6.9 12  5.7 10  
 2.2 4  2.2 4  8.6 15  3.4 6  5.1 9  2.9 5  5.1 9  3.4 6  

 1.1 2  0 0  5.1 9  0 0  2.9 5  0 0  2.3 4  0 0  
 3.4 6  0 0  5.7 10  0.6 1  6.3 11  0 0  1.7 3  0 0  
 0.6 1  0.6 1  1.1 2  1.1 2  1.7 3  1.7 3  5.1 9  4.6 8  

 5.1 9  1.1 2  3.4 6  0.6 1  5.7 10  1.7 3  5.1 9  3.4 6  
% MedDRA ver.20.1  

 
41 10% 4233  

 
30  3 mg 29  7 mg 29  14 mg 28  

        
 40.0 12  10.0 3  51.7 15  20.7 6  55.2 16  20.7 6  64.3 18  39.3 11  

 0 0  0 0  6.9 2  6.9 2  3.4 1  3.4 1  17.9 5  17.9 5  
 0 0  0 0  0 0  0 0  0 0  0 0  10.7 3  10.7 3  
 0 0  0 0  3.4 1  3.4 1  0 0  0 0  14.3 4  10.7 3  

 3.3 1  0 0  6.9 2  0 0  13.8 4  0 0  7.1 2  0 0  
 13.3 4  0 0  6.9 2  0 0  6.9 2  0 0  3.6 1  0 0  

% MedDRA ver.20.1  
 

14 mg 1 26)

8 3 mg 5 7 mg 3 14 mg 2
1 3 mg 2 / 14 mg

1 4 3 mg

4 7 mg 7 14 mg 13  
22) 1.1% 2/178

3 mg 3.4% 6/175 7 mg 1.1% 2/175 14 mg 0.6% 1/175
23) 7 mg 1 1  

 

7.4 III Met Met SU CTD5.3.5.1-8

4222 2016 2 2018 3  
27) Met Met SU

2 1860 3 mg 7 mg 14 mg

465

6.2.3.3 III

 

90 Met Met SU

Met 1500 mg/ SU

HbA1c 7.0% 10.5% 18
                                                        
26) on-treatment in-trial  
27) 
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20 2 eGFR 60 mL/min/1.73 m2

 

2 78 5

 

100 mg 1 1 21) 3 mg 7 mg 14 mg

4 7 mg 14 mg 4 14 mg

Met SU 8 13

260 mg/dL 14 25 240 mg/dL 26

200 mg/dL HbA1c 8.5%

 

1 1863 3 mg

466 52 7 mg 465 52 14 mg 465

51 467 52 FAS28) 2 1861

3 mg 466 52 7 mg 464 52 14 mg

465 51 466 52

FAS 106 3 mg 33 2

7 mg 30 1 14 mg 27 4 16

1 28 3 mg 9 7 mg 7

14 mg 7 5 61 3 mg 18

2 7 mg 18 1 14 mg 17 4

8 1 13 3 mg 5 7 mg 4 14 mg 1

3  

FAS 26 HbA1c

42 7 mg 14 mg 95%

0.3%29)

7 mg 14 mg 3 mg

78 HbA1c 3  
  

                                                        
28) 3 mg 466 Met 246 40 Met SU 220 12 7 mg

465 Met 247 39 Met SU 218 13 14 mg 465
Met 245 38 Met SU 220 13 467 Met

248 40 Met SU 219 12  
29) HbA1c 0.3 0.4% FDA 

Guidance for Industry Diabetes Mellitus: Developing Drugs and Therapeutic Biologics for Treatment and Prevention, 2008 EMA Guideline 
on clinical investigation of medicinal products in the treatment or prevention of diabetes mellitus, 2012 0.3%  



42 
 

42 26 HbA1c 4222 FAS  

   26   
 

 
a) 

 

3 mg  8.3 1.0 466  7.7 1.1 435  0.6 1.0 435  0.2 0.1, 0.3  
7 mg  8.4 1.0 465  7.3 1.1 438  1.1 1.1 438  0.2 0.4, 0.1  
14 mg  8.3 0.9 465  7.0 0.9 436  1.3 1.0 436  0.5 0.6, 0.4  

 8.3 0.9 467  7.5 1.0 446  0.8 0.9 446   

 
 

3 mg  8.1 1.0 52  7.6 1.4 52  0.5 0.9 52  0.4 0.1, 0.7  
7 mg  8.3 0.9 52  7.2 0.8 51  1.1 1.0 51  0.1 0.4, 0.2  
14 mg  8.3 0.9 51  6.8 0.9 49  1.5 0.9 49  0.5 0.8, 0.2  

 8.1 0.8 52  7.2 0.7 52  0.9 0.6 52   
% 95%  

 
a) 26 missing at random pattern mixture

Met /Met
SU HbA1c 0.3%

 
 

 
3 78 HbA1c 4222 FAS  

 

43  
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43 4222 FAS  

 
 3 mg  

466  
7 mg  

465  
14 mg  

465  467  

HbA1c %  
52  0.6 1.1 427  1.0 1.2 431  1.2 1.1 434  0.7 1.1 436  
78  0.6 1.1 421  0.9 1.3 424  1.1 1.1 425  0.7 1.1 439  

kg  
26  1.2 3.2 438  2.2 3.9 440  3.1 3.8 439  0.6 3.2 447  
52  1.6 4.1 428  2.5 4.9 433  3.5 4.7 435  0.7 3.7 437  
78  1.8 4.9 425  2.8 5.4 425  3.2 4.9 428  1.0 4.1 443  

mg/dL  
26  14.9 48.5 433  21.1 45.8 436  30.2 46.9 433  16.3 41.7 443  
52  17.7 50.2 419  23.1 47.2 429  31.6 46.3 432  18.5 46.9 433  
78  19.2 57.8 418  20.0 52.7 419  29.7 48.8 419  16.4 46.6 434  

HbA1c 7.0%
% a) 

26  26.7 116/435  43.8 192/438  56.4 246/436  32.3 144/446  
52  26.5 113/427  39.0 168/431  54.8 238/434  31.7 138/436  
78  26.8 113/421  38.9 165/424  44.9 191/425  29.4 129/439  

HbA1c 6.5%
% a) 

26  12.6 55/435  26.5 116/438  36.9 161/436  13.7 61/446  
52  12.9 55/427  23.0 99/431  33.6 146/434  13.5 59/436  
78  11.6 49/421  23.6 100/424  30.4 129/425  13.7 60/439  

mg/dL b) 
26  20.4 41.9 398  27.8 41.8 410  31.5 42.5 400  21.9 41.1 409  
52  22.8 42.8 399  27.7 44.3 405  33.3 42.6 401  24.6 42.4 414  
78  23.0 48.1 396  26.8 48.5 385  30.4 40.1 392  23.8 45.1 409  

mg/dL c) 

26  6.7 37.8 400  6.8 37.2 411  11.3 37.4 402  10.0 38.2 408  
52  7.1 36.5 400  7.6 37.7 406  11.7 36.5 402  7.6 38.1 413  
78  6.6 37.9 398  7.4 38.6 387  10.8 35.5 392  10.4 38.9 409  

 
 3 mg  

52  
7 mg  

52  
14 mg  

51  
 

52  

HbA1c %  
52  0.5 0.8 50  1.0 0.8 51  1.5 0.9 46  0.8 0.8 50  
78  0.7 1.0 50  1.1 1.1 51  1.6 0.9 47  0.9 1.0 51  

kg  
26  0.9 3.4 52  1.9 3.3 51  2.5 2.9 49  0.2 1.9 52  
52  0.5 2.0 50  2.0 3.5 51  2.8 3.2 46  0.3 2.2 50  
78  0.7 2.6 50  2.5 3.8 51  3.0 3.4 47  0.5 2.4 51  

mg/dL  
26  9.0 32.3 52  23.6 39.8 50  28.7 46.0 49  14.4 26.3 51  
52  7.2 32.0 50  25.5 38.5 50  32.2 36.7 46  14.3 30.9 50  
78  12.3 38.9 49  20.2 37.0 48  31.5 31.9 47  15.1 35.9 51  

HbA1c 7.0%
% a) 

26  36.5 19/52  41.2 21/51  69.4 34/49  48.1 25/52  
52  20.0 10/50  35.3 18/51  63.0 29/46  48.0 24/50  
78  36.0 18/50  43.1 22/51  66.0 31/47  49.0 25/51  

HbA1c 6.5%
% a) 

26  13.5 7/52  23.5 12/51  42.9 21/49  17.3 9/52  
52  8.0 4/50  23.5 12/51  43.5 20/46  24.0 12/50  
78  12.0 6/50  31.4 16/51  51.1 24/47  21.6 11/51  

mg/dL b) 
26  12.7 37.7 50  30.7 44.3 51  37.7 44.8 49  26.3 31.3 51  
52  14.2 35.5 49  31.4 34.0 50  38.9 44.9 46  26.1 34.6 50  
78  15.6 32.9 49  26.7 42.1 50  41.7 45.8 47  26.0 43.1 49  

mg/dL c) 

26  9.6 38.5 50  0.1 37.7 51  18.1 35.0 49  12.9 39.6 51  
52  9.4 37.2 49  5.9 33.6 50  19.0 29.2 46  6.4 31.9 50  
78  8.2 29.9 49  2.7 35.2 50  17.2 31.3 47  9.2 38.7 49  

 
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3

 
 

5%

44 10%

45  
  



44 
 

44 5% 4222  

 
3 mg  

466  
7 mg  

464  
14 mg  

465  
 

466  
        

 79.4 370  27.9 130  78.2 363  34.3 159  79.6 370  42.6 198  83.3 388  31.1 145  
 7.3 34  6.2 29  13.4 62  11.4 53  15.1 70  12.5 58  6.9 32  6.0 28  
 9.7 45  5.4 25  11.4 53  6.7 31  12.3 57  9.2 43  7.9 37  4.7 22  
 2.8 13  1.5 7  6.0 28  4.3 20  9.0 42  6.7 31  4.1 19  1.9 9  

 11.4 53  0.6 3  10.6 49  0 0  10.1 47  0.4 2  10.1 47  0 0  
 7.7 36  0 0  7.5 35  0.2 1  5.6 26  0.2 1  6.9 32  0.2 1  

 6.4 30  0.4 2  4.5 21  0.2 1  4.9 23  0.4 2  5.6 26  0 0  
 6.4 30  0 0  5.4 25  0.2 1  3.9 18  0 0  6.4 30  0 0  

 5.2 24  0.2 1  5.4 25  0.2 1  5.4 25  0.2 1  6.2 29  0.2 1  
 4.7 22  0 0  3.0 14  0 0  4.5 21  0.4 2  6.4 30  0.6 3  

 6.2 29  0.6 3  6.5 30  1.5 7  8.0 37  1.5 7  7.7 36  2.1 10  
 1.7 8  1.5 7  3.0 14  3.0 14  6.9 32  6.5 30  3.0 14  2.4 11  

 5.8 27  0.4 2  5.2 24  1.9 9  3.4 16  0.9 4  5.8 27  1.7 8  
 6.4 30  0.4 2  5.2 24  0 0  5.6 26  0.2 1  6.2 29  0 0  
% MedDRA ver.20.1  

 
45 10% 4222  

 
3 mg  

52  
7 mg  

52  
14 mg  

51  
 

52  
        

 75.0 39  26.9 14  88.5 46  40.4 21  84.3 43  62.7 32  90.4 47  28.8 15  
 11.5 6  5.8 3  15.4 8  13.5 7  21.6 11  15.7 8  5.8 3  3.8 2  
 5.8 3  3.8 2  15.4 8  13.5 7  15.7 8  11.8 6  1.9 1  1.9 1  
 7.7 4  1.9 1  5.8 3  3.8 2  15.7 8  15.7 8  5.8 3  3.8 2  

 9.6 5  9.6 5  3.8 2  3.8 2  13.7 7  13.7 7  5.8 3  5.8 3  
 3.8 2  1.9 1  3.8 2  3.8 2  11.8 6  9.8 5  1.9 1  1.9 1  

 21.2 11  0 0  28.8 15  0 0  29.4 15  0 0  32.7 17  0 0  
 3.8 2  0 0  17.3 9  0 0  3.9 2  0 0  0 0  0 0  

 0 0  0 0  5.8 3  5.8 3  17.6 9  17.6 9  1.9 1  1.9 1  
 1.9 1  0 0  11.5 6  5.8 3  5.9 3  0 0  9.6 5  0 0  

 13.5 7  0 0  3.8 2  0 0  2.0 1  0 0  3.8 2  0 0  
% MedDRA ver.20.1  

 

3 mg 5 26)

1 7 mg 3 26) 26) 1 14 mg 1

3 1

3 mg 1

3 mg 64 7 mg 47 14 mg 44 58

3 mg 3 / 1 7 mg 4

/ 1 14 mg

7 2 / / /

1 6 / /

1 3 mg

26 7 mg 27 14 mg 54 24  
22) 3 mg 7.1% 33/466

7 mg 8.0% 37/464 14 mg 10.1% 47/465 10.5% 49/466
23) 14 mg 1 1 4 4  
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7.5 III Met Met SGLT-2

CTD5.3.5.1-3 4224 2016 8 2018 3  
30) Met Met SGLT-2

2 690 138 276

276

 

90 Met Met SGLT-2

Met 1500 mg/ Met

SGLT-2 HbA1c 7.0% 9.5% 18

20 2 eGFR 60 mL/min/1.73 m2

 

2 52 5

 

1 1 21)

1.8 mg 1 1

3 mg 4 7 mg 4 14 mg

0.6 mg 1 1.2 mg 1 1.8 mg

Met SGLT-2

8 13 240 mg/dL 14 200 mg/dL

26 HbA1c 8.5%

 

711 142 15 14 mg 285

31 284 29 FAS31)

FAS 26 8 1

8 10 5 4

1 13 3 1 5

5 8 1 3 4  

FAS 26 HbA1c

46 14 mg 14 mg

95% 0.4%32)

14 mg 52

HbA1c 4  
  

                                                        
30) 

 
31) 142 Met 106 10 Met SGLT-2 36 5

14 mg 285 Met 211 19 Met SGLT-2 74 12
1.8 mg 284 Met 211 17 Met SGLT-2 73 12  

32) HbA1c 0.3 0.4% FDA 
Guidance for Industry Diabetes Mellitus: Developing Drugs and Therapeutic Biologics for Treatment and Prevention, 2008 EMA Guideline 
on clinical investigation of medicinal products in the treatment or prevention of diabetes mellitus, 2012 0.4%  
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46 26 HbA1c 4224 FAS  

   26   
 

 
a) a) 

 
 7.9 0.7 142  7.7 0.8 134  0.1 0.7 134   

14 mg  8.0 0.7 285  6.7 0.9 278  1.2 0.9 278 1.1 1.2, 0.9 0.1 0.3, 0.0  
 8.0 0.7 284  6.9 0.9 272  1.1 0.9 272   

 
 

 8.0 0.8 15  7.8 0.9 15  0.3 0.6 15    
14 mg  8.0 0.7 31  6.3 0.6 31  1.6 0.7 31  1.4 1.8, 1.0 0.4 0.7, 0.1

 8.1 0.6 29  6.8 0.7 29  1.3 0.8 29    
% 95%  

 
a) 26 missing at random pattern mixture

Met /Met SGLT-2
HbA1c

0.4%  
 

 
4 52 HbA1c 4224 FAS  

 

47  
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47 4224 FAS  
 142  14 mg 285  284  

HbA1c %  52  0.1 0.9 133  1.2 1.0 275  0.9 1.0 269  

kg  
26  0.6 3.1 134  4.4 4.4 278  3.2 3.7 271  
52  1.0 3.8 133  4.4 5.5 275  3.1 4.4 269  

mg/dL  
26  6.0 36.6 133  36.7 41.2 276  34.4 37.0 269  
52  11.9 35.8 132  34.5 43.5 273  27.8 43.3 269  

HbA1c 7.0%
% a) 

26  14.2 19/134  67.6 188/278  61.8 168/272  
52  15.0 20/133  60.7 167/275  55.0 148/269  

HbA1c 6.5%
% a) 

26  5.2 7/134  47.8 133/278  42.6 116/272  
52  3.8 5/133  43.3 119/275  32.7 88/269  

mg/dL b) 
26  12.3 32.1 129  39.5 41.6 263  36.6 35.7 257  
52  15.6 30.5 126  39.1 41.9 263  32.0 40.0 251  

mg/dL c) 
26  3.8 33.5 129  13.1 34.5 264  7.5 35.7 257  
52  7.7 33.8 126  9.6 34.5 264  8.7 37.6 253  

 15  14 mg 31  29  
HbA1c %  52  0.3 0.9 14  1.8 0.8 31  1.3 1.0 29  

kg  
26  0.9 2.8 15  3.0 3.3 31  1.4 2.5 29  
52  0.8 3.4 14  4.5 4.6 31  1.6 2.6 29  

mg/dL  
26  2.7 40.5 15  36.0 32.8 31  31.9 29.0 29  
52  9.0 22.5 14  36.0 37.8 31  32.7 29.8 29  

HbA1c 7.0%
% a) 

26  20.0 3/15  83.9 26/31  72.4 21/29  
52  28.6 4/14  77.4 24/31  75.9 22/29  

HbA1c 6.5%
% a) 

26  6.7 1/15  71.0 22/31  37.9 11/29  
52  14.3 2/14  71.0 22/31  48.3 14/29  

mg/dL b) 
26  22.5 36.6 15  47.3 33.8 31  36.9 37.6 29  
52  15.8 31.9 14  52.1 39.1 31  22.8 42.8 29  

mg/dL c) 
26  3.4 36.1 15  22.6 32.1 31  2.3 44.2 29  
52  14.9 40.0 14  26.0 41.7 31  11.6 49.0 29  

 
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3

 
 

5%

48 10%

49  
 

48 5% 4224  
 

142  14 mg 285  284  
      

 66.9 95  19.7 28  80.4 229  38.6 110  74.3 211  33.5 95  
 3.5 5  1.4 2  19.6 56  17.2 49  18.0 51  15.1 43  
 7.7 11  3.5 5  15.1 43  10.2 29  10.9 31  7.7 22  
 2.1 3  0.7 1  8.8 25  6.7 19  4.6 13  3.9 11  
 2.8 4  2.1 3  7.7 22  5.6 16  3.9 11  3.2 9  

 0 0  0 0  5.6 16  3.5 10  4.2 12  2.8 8  
 2.1 3  1.4 2  5.6 16  3.5 10  2.1 6  1.1 3  

 10.6 15  0 0  14.4 41  0 0  13.0 37  0 0  
 6.3 9  2.1 3  9.5 27  2.1 6  6.0 17   1.1 3  

 3.5 5  0 0  3.9 11  0 0  6.3 18  0 0  
 0 0  0 0  5.6 16  5.3 15  7.0 20  6.7 19  

 6.3 9  1.4 2  0 0  0 0  0.7 2  0 0  
% MedDRA ver.20.1  
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49 10% 4224  
 

15  14 mg 31  29  
      

 66.7 10  20.0 3  90.3 28  38.7 12  89.7 26  55.2 16  
 26.7 4  0 0  38.7 12  0 0  41.4 12  0 0  

 13.3 2  0 0  0 0  0 0  6.9 2  0 0  
 0 0  0 0  0 0  0 0  10.3 3  0 0  

 13.3 2  13.3 2  22.6 7  19.4 6  13.8 4  13.8 4  
 0 0  0 0  3.2 1  0 0  20.7 6  20.7 6  
 6.7 1  6.7 1  0 0  0 0  17.2 5  10.3 3  

 13.3 2  13.3 2  0 0  0 0  0 0  0 0  
 13.3 2  0 0  6.5 2  0 0  3.4 1  0 0  

 0 0  0 0  12.9 4  12.9 4  13.8 4  10.3 3  
 13.3 2  0 0  3.2 1  0 0  0 0  0 0  

% MedDRA ver.20.1  
 

1 14 mg 3

1 4 1

15

14 mg 31 22 3

1 14 mg 5 / /

/ 1 3 1

5 14 mg 31

26  
22) 2.1% 3/142

14 mg 0.7% 2/285 3.5% 10/284 23)

 

 

7.6 III Met

CTD5.3.5.1-4 4280 2017 2 2018 8  
33) Met

2 720 3 mg 7 mg

14 mg 180

6.2.3.4 III  

90 34) Basal Basal-

Bolus / 35) Met 1500 mg/ 

HbA1c 7.0% 9.5%

18 20 2 eGFR 60 mL/min/1.73 m2

 

2 52 5

 

                                                        
33)  
34) 1 10 20%  
35) Met Basal Basal-Bolus /
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1 1 21) 3 mg

7 mg 14 mg 4 7 mg 14 mg 4

14 mg 1

20% 26 1
36) 27

16 200 mg/dL 26 HbA1c 8.5%

 

731 184 50 3 mg 184

49 7 mg 182 48 14 mg 181 47

FAS37) 1 730 184 50

3 mg 184 49 7 mg 181 48 14 mg 181

47 FAS

34 9 1 3 mg 10 7 mg 9 2

14 mg 6 1 18 4

3 mg 10 7 mg 3 14 mg 1 13 5

1 7 mg 6 2 14 mg 2 1

3 14 mg 3  

FAS 26 HbA1c

50

52 HbA1c 5  
 

50 26 HbA1c 4280 FAS  

   26   
 

 
a) p a, b) 

 

 8.2 0.7 184  8.1 1.0 176  0.1 0.9 176    
3 mg  8.2 0.7 184  7.6 1.1 176  0.5 1.0 176  0.5 0.7, 0.3  <0.0001 
7 mg  8.2 0.7 182  7.2 1.1 174  1.0 1.1 174  0.9 1.1, 0.7  <0.0001 

14 mg  8.2 0.7 181  6.9 1.0 173  1.3 1.1 173  1.2 1.4, 1.0  <0.0001 

 
 

 8.1 0.8 50  8.2 1.0 49  0.0 0.6 49    
3 mg  8.0 0.6 49  7.2 0.8 49  0.7 0.7 49  0.8 1.2, 0.4   
7 mg  8.0 0.6 48  6.8 0.9 46  1.3 1.0 46  1.3 1.7, 0.9   

14 mg  8.3 0.7 47  6.6 1.2 46  1.7 1.2 46  1.7 2.1, 1.3   
% 95%  

 
a) 26 missing at random pattern mixture

Met /
Basal Basal-Bolus /

HbA1c  
b) 5%

 
 

                                                        
36) 3 56 mg/dL 4 45 10%

56 mg/dL 71 mg/dL 2 45 5% 100 mg/dL
126 mg/dL 2 127 mg/dL 144 mg/dL 4 145 mg/dL 162 mg/dL 6

162 mg/dL 8  
37) 184 Basal 80 23 Basal-Bolus 72 15

/ 32 12 3 mg 184 Basal 77
23 Basal-Bolus 71 15 / 36 11

7 mg 182 Basal 77 22 Basal-Bolus 73 15
/ 32 11 14 mg 181 Basal 76

22 Basal-Bolus 70 14 / 35 11  
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5 52 HbA1c 4280 FAS  

 

51  
 

51 4280 FAS  
 184  3 mg 184  7 mg 182  14 mg 181  

HbA1c %  52  0.2 0.8 172  0.6 1.0 173  0.9 1.1 169  1.2 1.0 168  

kg  
26  0.5 2.5 177  1.4 3.1 177  2.6 5.2 174  3.7 4.0 173  
52  0.5 3.2 173  0.9 3.9 174  2.2 5.2 171  3.8 5.8 170  

mg/dL  
26  9.1 51.2 175  8.2 60.4 175  20.6 55.5 173  24.8 48.9 172  
52  1.3 53.5 171  14.5 57.9 172  19.6 52.1 167  29.1 47.7 168  

HbA1c 7.0%
% a) 

26  6.8 12/176  28.4 50/176  42.5 74/174  58.4 101/173  
52  9.3 16/172  28.9 50/173  39.6 67/169  54.2 91/168  

HbA1c 6.5%
% a) 

26  3.4 6/176  13.6 24/176  25.9 45/174  42.8 74/173  
52  2.3 4/172  11.6 20/173  19.5 33/169  38.7 65/168  

mg/dL b) 
26  5.1 49.0 167  21.1 41.5 171  32.3 43.4 164  35.5 39.2 159  
52  16.0 42.9 159  29.1 45.6 163  31.3 44.1 157  35.7 38.0 157  

mg/dL c) 
26  2.2 50.6 167  4.9 40.7 170  14.1 46.2 161  21.3 44.8 158  
52  4.9 42.4 155  5.5 40.7 161  12.6 42.0 153  12.7 41.7 156  

 50  3 mg 49  7 mg 48  14 mg 47  
HbA1c %  52  0.1 0.9 48  0.6 0.7 49  1.1 0.8 46  1.7 1.0 45  

kg  
26  0.4 1.5 49  0.9 1.9 49  1.9 2.7 46  3.0 3.5 46  
52  0.4 1.8 48  0.6 2.3 49  1.7 2.8 46  3.4 4.8 45  

mg/dL  
26  5.5 35.5 49  11.3 30.1 49  27.8 32.5 46  27.0 41.9 45  
52  13.2 40.3 47  25.2 35.3 49  26.9 30.5 46  36.3 35.4 44  

HbA1c 7.0%
% a) 

26  8.2 4/49  40.8 20/49  60.9 28/46  73.9 34/46  
52  8.3 4/48  34.7 17/49  63.0 29/46  71.1 32/45  

HbA1c 6.5%
% a) 

26  4.1 2/49  16.3 8/49  45.7 21/46  65.2 30/46  
52  4.2 2/48  8.2 4/49  32.6 15/46  57.8 26/45  

mg/dL b) 
26  3.5 47.6 48  22.6 34.9 49  39.5 42.1 46  53.7 43.6 45  
52  22.7 46.8 47  25.3 36.8 49  37.4 42.6 45  49.5 41.0 45  

mg/dL c) 
26  1.5 48.8 48  8.4 34.9 49  28.1 43.4 46  27.0 47.4 45  
52  3.5 41.8 47  4.5 45.1 49  18.5 41.7 45  14.4 47.3 45  

 
a) /  
b) 1 7 90 90 90

 
c) 1 7 90 90 90 3
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5%

52 10%

53  
 

52 5% 4280  

 
184  3 mg 184  7 mg 181  14 mg 181  

        
 75.5 139  23.9 44  74.5 137  32.1 59  78.5 142  47.5 86  83.4 151  49.7 90  

 7.1 13  6.0 11  11.4 21  8.7 16  16.6 30  14.4 26  23.2 42  22.1 40  
 6.0 11  3.8 7  8.7 16  4.9 9  12.2 22  8.3 15  14.9 27  11.6 21  
 3.8 7  2.2 4  6.0 11  2.2 4  7.7 14  7.2 13  9.9 18  8.8 16  
 2.7 5  2.7 5  4.3 8  2.7 5  8.3 15  6.6 12  6.6 12  5.5 10  

 1.6 3  1.1 2  3.8 7  3.3 6  6.1 11  6.1 11  5.5 10  4.4 8  
 14.7 27  0 0  14.7 27  0 0  11.6 21  0 0  9.9 18  0 0  

 7.1 13  0 0  4.3 8  0 0  3.3 6  0 0  7.2 13  0 0  
 3.8 7  0 0  3.3 6  0 0  2.8 5  1.1 2  5.5 10  0 0  
 1.1 2  1.1 2  4.3 8  3.8 7  9.9 18  9.4 17  12.7 23  12.7 23  

 6.0 11  0 0  1.6 3  0 0  2.2 4  0.6 1  0.6 1  0 0  
% MedDRA ver.20.1  

 
53 10% 4280  

 
50  3 mg 49  7 mg 48  14 mg 47  

        
 88.0 44  30.0 15  79.6 39  28.6 14  91.7 44  62.5 30  87.2 41  51.1 24  

 6.0 3  4.0 2  10.2 5  10.2 5  16.7 8  16.7 8  19.1 9  19.1 9  
 14.0 7  6.0 3  2.0 1  2.0 1  10.4 5  8.3 4  14.9 7  10.6 5  
 4.0 2  2.0 1  4.1 2  0 0  6.3 3  6.3 3  12.8 6  10.6 5  

 2.0 1  0 0  2.0 1  2.0 1  6.3 3  6.3 3  10.6 5  10.6 5  
 8.0 4  8.0 4  8.2 4  6.1 3  20.8 10  18.8 9  8.5 4  6.4 3  

 2.0 1  2.0 1  4.1 2  4.1 2  12.5 6  12.5 6  4.3 2  4.3 2  
 38.0 19  0 0  36.7 18  0 0  27.1 13  0 0  25.5 12  0 0  

 6.0 3  4.0 2  10.2 5  4.1 2  4.2 2  2.1 1  8.5 4  4.3 2  
 12.0 6  0 0  4.1 2  0 0  8.3 4  0 0  4.3 2  2.1 1  

 0 0  0 0  4.1 2  2.0 1  16.7 8  16.7 8  6.4 3  6.4 3  
% MedDRA ver.20.1  

 

14 mg 3 1 1

17 3 mg 25

7 mg 19 14 mg 12 3

1 3 mg 7 2

/ / / 1 7 mg

1 14 mg 4 / / / / / /

/ / 1

5 3 mg 13 7 mg 16 14 mg 24  
22) 33.2% 61/184

3 mg 35.9% 66/184 7 mg 28.2% 51/181 14 mg 30.9% 56/181
23) 1 1 3 mg 5 5 7 mg 1 1

14 mg 2 2  
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7.R  

7.R.1  

7.R.1.1  

II/III 4281

26 HbA1c 32 HbA1c

7 mg HbA1c 0.9 mg

III 4233

26 HbA1c 38 3 mg 7 mg 14 mg

4281 52 HbA1c

1  

4233

26 HbA1c

38

BMI

54

26 HbA1c

HbA1c 55

 
 

54 4233 FAS  

 
116  703  

 
30  

3 mg
29  

7 mg  
29  

14 mg  
28  

 
178  

3 mg  
175  

7 mg
175  

14 mg  
175  

 59 9 61 10 61 9 59 9 54 11 55 11 56 11 54 11 
HbA1c %  8.0 0.7 7.9 0.7 8.0 0.7 8.0 0.6 7.9 0.7 7.9 0.7 8.0 0.6 8.0 0.7 

mg/dL  165.8 37.9 155.1 28.0 161.8 28.7 160.8 22.7 160.0 38.9 158.3 42.3 161.9 42.2 158.1 39.2 
eGFR mL/min/1.73m2  98 9 95 11 93 10 97 11 100 15 99 14 95 16 97 16 

a) 
 60.0 18  69.0 20  58.6 17  57.1 16  50.0 89  50.9 89  53.1 93  49.1 86  
 40.0 12  31.0 9  41.4 12  42.9 12  50.0 89  49.1 86  46.9 82  50.9 89  

BMI 
kg/m2

 25.4 4.4 24.9 3.9 25.3 4.4 25.4 4.3 32.2 6.9 31.8 6.3 31.6 6.4 31.7 6.6 
18.5 a) 0 0  3.4 1  0 0  0 0  0 0  0.6 1  0 0  0 0  

18.5 25 a) 56.7 17  44.8 13  51.7 15  60.7 17  13.5 24  13.1 23  12.6 22  14.3 25  
25 30 a) 26.7 8  41.4 12  37.9 11  21.4 6  25.3 45  27.4 48  31.4 55  28.6 50  
30 35 a) 13.3 4  10.3 3  6.9 2  14.3 4  36.0 64  29.1 51  31.4 55  30.3 53  
35 40 a) 3.3 1  0 0  3.4 1  3.6 1  16.9 30  19.4 34  13.7 24  16.0 28  

40 a) 0 0  0 0  0 0  0 0  8.4 15  10.3 18  10.9 19  10.9 19  
 8.8 6.3 7.4 6.1 8.1 6.6 6.7 4.3 3.4 4.6 3.8 5.3 3.6 5.1 3.4 4.4 

 
a) %  
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55 BMI 26 HbA1c  
4233 FAS  

 
116  703  

 
30  

3 mg  
29  

7 mg  
29  

14 mg  
28  

 
178  

3 mg  
175  

7 mg  
175  

14 mg  
175  

 
 0.1 0.8 

18  
0.9 0.6 
19  

0.9 0.8 
16  

1.5 0.9 
16  

0.3 1.3 
84  

0.8 1.2 
85  

1.3 0.9 
86  

1.5 0.9 
81  

 0.5 1.1 
12  

0.7 0.5 
9  

1.4 0.6 
12  

1.7 0.8 
12  

0.2 1.2 
84  

1.0 1.1 
82  

1.3 1.0 
74  

1.5 1.1 
79  

 
65  0.3 1.0 

20   
0.8 0.7 
17  

1.2 0.6 
16  

1.6 1.0 
18  

0.4 1.2 
136  

0.9 1.2 
129  

1.3 1.0 
123  

1.5 1.0 
131  

65  0 0.7 
10  

0.9 0.5 
11  

1.1 1.0 
12  

1.5 0.5 
10  

0.1 1.2 
32  

1.0 0.9 
38  

1.3 1.0 
37  

1.4 0.8 
29  

BMI
kg/m2  

25  0.1 0.7 
17  

0.8 0.5 
14  

1.0 0.6 
14  

1.5 0.7 
17  

0.2 0.9 
23  

1.2 1.1 
24  

1.0 0.6 
17  

1.5 0.7 
24  

25 30
 

0.6 0.8 
8  

1.0 0.7 
11  

1.1 0.9 
11  

1.9 1.1 
6  

0.2 1.2 
43  

1.1 0.9 
44  

1.4 1.0 
52  

1.6 1.0 
45  

30 35
 

0.2 0.6 
4  

0.7 0.5 
3  

1.2 0.4 
2  

1.7 1.2 
4  

0.5 1.2 
58  

0.8 1.2 
49  

1.5 1.0 
51  

1.6 1.1 
46  

35  
3.1 
1   2.7 

1  
1.3 

1  
0.2 1.4 
44  

0.7 1.3 
50  

1.1 1.0 
40  

1.3 1.0 
45  

 
 

10  0.4 1.1 
20  

0.9 0.5 
22  

1.3 0.8 
18  

1.6 0.8 
23  

0.3 1.2 
153  

0.9 1.1 
152  

1.4 1.0 
144  

1.5 1.0 
148  

10  0 0.6 
10  

0.9 0.9 
6  

0.8 0.8 
10  

1.4 1.0 
5  

0.3 1.1 
15  

0.2 1.8 
15  

1.0 0.8 
16  

1.4 0.9 
12  

1  
 

3 mg 7 mg 14 mg

 

 

 

 III 4233

26 HbA1c 3 mg 7 mg 14 mg

 

 II/III 4281 26 HbA1c

3 mg 7 mg 14 mg  

 4281 0.9 mg HbA1c

7 mg

52  

 III 4233

 

 

7.R.1.2  

4282 4222 4224 4280

 

III 4282 SU TZD α-GI SGLT- 2

3 mg 7 mg 14 mg

26 HbA1c 14 mg

7 mg
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52 HbA1c

35 2  

III 4222 Met Met SU

26 HbA1c

7 mg 14 mg 100 mg

3 mg HbA1c

43 3 HbA1c 56

HbA1c  
 

56 26 HbA1c 4222 FAS  
 3 mg  7 mg  14 mg   
Met  0.6 0.9 233  1.1 1.1 234  1.4 1.0 232  0.8 0.9 239  
Met SU  0.5 1.0 202  1.1 1.1 204  1.3 1.0 204  0.7 0.9 207  

 
 

4222 26 HbA1c

42

BMI Met

Met 26 HbA1c

3 mg 0.7% 0.9% 38 7 mg 1.2 1.1% 39 14 mg  1.5

0.9% 37 0.8 0.9% 39

 

III 4224 Met Met SGLT-2

26 HbA1c
14 mg 14 mg 1.8 mg

HbA1c 47 4

HbA1c 57 14 mg

HbA1c  
 

57 26 HbA1c 4224 FAS  
  14 mg   
Met  0.1 0.7 99  1.3 0.9 207  1.2 1.0 201  
Met SGLT-2i  0.1 0.7 35  1.2 0.8 71  1.1 0.8 71  

 
SGLT-2i SGLT-2  
 

4224 26 HbA1c

14 mg 47

BMI

 

III 4280

Met 26

HbA1c 3 mg 7 mg 14 mg

50 HbA1c 51 5
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HbA1 58

HbA1c  
 

58 26 HbA1c 4280 FAS  
  3 mg  7 mg  14 mg  
Basal  0.1 1.0 78  0.5 1.1 76  1.0 1.2 73  1.6 0.9 73  
Basal-Bolus  0.1 0.8 67  0.5 1.1 67  0.9 1.1 71  1.1 1.0 68  

/  0.2 0.7 31  0.8 0.9 33  1.0 1.1 30  1.1 1.2 32  
 

 

4280 26 HbA1c

50

BMI 1

 

 

 

 

 III 4282 SU TZD α-GI SGLT- 2

HbA1c

0.75 mg

7 mg  

 III 4222 4224 Met Met SU

Met Met SGLT-2

26 HbA1c 4222 7 mg 14 mg

4224 14 mg

 

 III 4280 26

HbA1c 3 mg 7 mg 14 mg

 

 4222 4224 4280

 

 

4222 3 mg 100 mg

50 mg

3 mg

7.R.5  

 

7.R.2  

II/III 4281 III

4233 59 60 III

4282 III 4222
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III 4224 III 4280

61 64

4233 4222 4224 4280

 
 

59 4281  

  
49  

3 mg  
49  

7 mg  
49  

14 mg  
48  

 
48  

 79.6 39  75.5 37  75.5 37  70.8 34  66.7 32  
 14.3 7  34.7 17  26.5 13  35.4 17  37.5 18  
 6.1 3  4.1 2  6.1 3  0 0  0 0  

 0 0  2.0 1  2.0 1  4.2 2  0 0  

SOC  20.4 10 21  34.7 17 63  36.7 18 72  33.3 16 40  37.5 18 57  
a) 4.1 2 6  2.0 1 2  6.1 3 6  4.2 2 10  10.4 5 10  

b) 0 0 0  0 0 0  0 0 0  0 0 0  4.2 2 4  

% /100  
a) 2013

70 mg/dL
70 mg/dL

70 mg/dL  
b) 56 mg/dL  

 
60 4233  

 116  703  
 

30  
3 mg  

29  
7 mg  

29  
14 mg  

28  
 

178  
3 mg  

175  
7 mg  

175  
14 mg  

175  
 40.0 12  51.7 15  55.2 16  64.3 18  55.6 99  57.7 101  53.1 93  56.6 99  

 10.0 3  20.7 6  20.7 6  39.3 11  15.2 27  20.0 35  21.7 38  30.3 53  
 3.3 1  0 0  0 0  0 0  4.5 8  2.9 5  1.7 3  1.1 2  

 3.3 1  0 0  3.4 1  7.1 2  2.2 4  2.3 4  4.0 7  7.4 13  

SOC  13.3 4
23  

20.7 6
60  

6.9 2
29  

32.1 9  
113  

16.9 30  
45  

25.1 44  
84  

18.3 32
78  

31.4 55  
113  

a) 0 0  
0  

3.4 1  
6  

10.3 3  
29  

0 0  
0  

1.1 2  
3  

8.6 15
22  

6.3 11
14  

4.0 7  
8  

b) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
1.1 2  

2  
3.4 6  

6  
1.1 2  

2  
0.6 1  

1  
% /100  

a) b) 59 a) b) 
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61 4282  
 SU   

3 mg  
42  

7 mg  
42  

14 mg  
42  21  

3 mg  
22  

7 mg  
22  

14 mg  
22  11  

 85.7 36  81.0 34  90.5 38  90.5 19  81.8 18  86.4 19  95.5 21  90.9 10  
 45.2 19  45.2 19  66.7 28  57.1 12  22.7 5  40.9 9  36.4 8  54.5 6  

 7.1 3  4.8 2  4.8 2  0 0  4.5 1  4.5 1  4.5 1  0 0  

 2.4 1  4.8 2  9.5 4  9.5 2  0 0  9.1 2  4.5 1  0 0  

SOC  38.1 16
60  

47.6 20  
76  

61.9 26
85  

52.4 11
64  

18.2 4
25  

31.8 7
79  

59.1 13  
79  

72.7 8  
152  

a) 19.0 8  
55  

38.1 16
92  

33.3 14
70  

28.6 6  
44  

22.7 5  
21  

13.6 3  
26  

31.8 7  
53  

18.2 2  
25  

b) 
7.1 3  

9  
7.1 3  

7  
16.7 7  

19  
4.8 1  

5  
0 0  

0  
4.5 1  

9  
9.1 2  

9  
0 0  

0  

 
α-GI  TZD  

3 mg  
22  

7 mg  
22  

14 mg  
22  11  

3 mg  
23  

7 mg  
23  

14 mg  
22  11  

 50.0 11  81.8 18  77.3 17  72.7 8  82.6 19  69.6 16  68.2 15  72.7 8  
 13.6 3  27.3 6  45.5 10  9.1 1  65.2 15  21.7 5  40.9 9  18.2 2  
 4.5 1  4.5 1  9.1 2  9.1 1  13.0 3  0 0  4.5 1  0 0  

 0 0  4.5 1  13.6 3  0 0  13.0 3  8.7 2  0 0  0 0  

SOC  9.1 2  
12  

36.4 8  
43  

40.9 9  
101  

9.1 1  
8  

56.5 13  
84  

30.4 7  
46  

40.9 9  
47  

18.2 2  
17  

a) 0 0  
0  

22.7 5  
30  

4.5 1  
5  

18.2 2  
25  

0 0  
0  

4.3 1  
4  

13.6 3  
21  

9.1 1  
8  

b) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  

 
SGLT-2i      

3 mg  
22  

7 mg  
23  

14 mg  
22  11  

    

 77.3 17  82.6 19  90.9 20  72.7 8      
 22.7 5  34.8 8  54.5 12  45.5 5      
 4.5 1  0 0  4.5 1  0 0      

 0 0  4.3 1  0 0  0 0      

SOC  22.7 5  
46  

39.1 9  
70  

59.1 13  
93  

36.4 4  
50  

    

a) 4.5 1  
4  

4.3 1  
8  

9.1 2  
13  

18.2 2  
25  

    

b) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
    

% /100  
SGLT-2i SGLT-2  
a) b) 59 a) b) 
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62 Met Met SU 4222  
 207  1863  

3 mg  7 mg  14 mg   3 mg  7 mg  14 mg   

 
52  52  51  52  466  465  465  466  
40  39  38  40  246  247  245  248  
12  13  13  12  220  217  220  218  

 
75.0 39  88.5 46  84.3 43  90.4 47  79.4 370  78.2 363  79.6 370  83.3 388  
75.0 30  97.4 38  84.2 32  92.5 37  80.9 199  82.2 203  80.4 197  85.9 213  
75.0 9  61.5 8  84.6 11  83.3 10  77.7 171  73.7 160  78.6 173  80.3 175  

 
26.9 14  40.4 21  62.7 32  28.8 15  27.9 130  34.3 159  42.6 198  31.1 145  
30.0 12  46.2 18  63.2 24  30.0 12  32.5 80  36.0 89  46.5 114  31.9 79  
16.7 2  23.1 3  61.5 8  25.0 3  22.7 50  32.3 70  38.2 84  30.3 66  

 
7.7 4  13.5 7  11.8 6  3.8 2  13.7 64  10.1 47  9.5 44  12.4 58  

10.0 4  7.7 3  10.5 4  5.0 2  15.0 37  10.9 27  6.5 16  10.9 27  
0 0  30.8 4  15.4 2  0 0  12.3 27  9.2 20  12.7 28  14.2 31  

 

3.8 2  9.6 5  15.7 8  1.9 1  5.6 26  5.8 27  11.6 54  5.2 24  
5.0 2  10.3 4  13.2 5  2.5 1  7.3 18  5.7 14  11.4 28  7.3 18  
0 0  7.7 1  23.1 3  0 0  3.6 8  6.0 13  11.8 26  2.8 6  

SOC  

44.2 23  
49  

48.1 25  
71  

64.7 33  
106  

38.5 20  
44  

32.2 150  
47  

35.3 164  
57  

42.2 196  
74  

32.2 150  
45  

45.0 18  
53  

51.3 20  
74  

65.8 25  
104  

45.0 18  
50  

36.6 90  
56.0  

36.8 91  
63.3  

46.5 114  
87.7  

34.7 86  
47.9  

41.7 5  
37  

38.5 5  
62  

61.5 8  
112  

16.7 2  
26  

27.3 60  
37.3  

33.6 73  
49.4  

37.3 82  
58.5  

29.4 64  
42.7  

a) 

9.6 5  
9  

9.6 5  
10  

29.4 15  
43  

17.3 9  
27  

21.9 102  
50  

23.3 108  
54  

28.2 131  
88  

24.0 112  
59  

10.0 4  
10  

10.3 4  
12  

21.1 8  
16  

10.0 4  
10  

11.8 29  
15  

14.2 35  
19  

15.5 38  
65  

11.3 28  
12  

8.3 1  
5  

7.7 1  
5  

53.8 7  
130  

41.7 5  
84  

33.2 73  
88  

33.6 73  
93  

42.3 93  
113  

38.5 84  
111  

b) 

0 0  
0  

5.8 3  
4  

7.8 4  
6  

3.8 2  
5  

7.1 33  
12  

8.0 37  
11  

10.1 47  
13  

10.5 49  
14  

0 0  
0  

5.1 2  
3  

0 0  
0  

0 0  
0  

2.0 5  
1  

3.6 9  
3  

3.3 8  
2  

2.4 6  
2  

0 0  
0  

7.7 1  
5  

30.8 4  
24  

16.7 2  
21  

12.7 28  
24  

12.9 28  
21  

17.7 39  
26  

19.7 43  
28  

% /100  
Met Met SU Met Met SU  

a) b) 59 a) b) 
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63 Met Met SGLT-2 4224  

 
75  711  

 14 mg    14 mg   

 
15  31  29  142  285  284  
10  19  17  106  211  211  
5  12  12  36  74  73  

 
66.7 10  90.3 28  89.7 26  66.9 95  80.4 229  74.3 211  
60.0 6  94.7 18  94.1 16  60.4 64  77.7 164  72.5 153  
80.0 4  83.3 10  83.3 10  86.1 31  87.8 65  79.5 58  

 
20.0 3  38.7 12  55.2 16  19.7 28  38.6 110  33.5 95  
10.0 1  31.6 6  47.1 8  18.9 20  37.9 80  32.2 68  
40.0 2  50.0 6  66.7 8  22.2 8  40.5 30  45.2 33  

 
0 0  3.2 1  3.4 1  10.6 15  10.9 31  7.7 22  
0 0  0 0  0 0  12.3 13  9.0 19  8.1 17  
0 0  8.3 1  8.3 1  5.6 2  16.2 12  6.8 5  

 

0 0  3.2 1  3.4 1  3.5 5  10.9 31  9.2 26  
0 0  5.3 1  5.9 1  4.7 5  10.9 23  8.5 18  
0 0  0 0  0 0  0 0  10.8 8  11.0 8  

SOC  

26.7 4  
44  

45.2 14  
68  

44.8 13  
94  

23.9 34  
34  

43.9 125  
111  

34.2 97  
83  

20.0 2  
38.0  

42.1 8  
68.4  

35.3 6  
56.6  

23.6 25  
34.2  

41.7 88  
107.5  

30.8 65  
67.6  

40.0 2  
54.5  

50.0 6  
68.5  

58.3 7  
144.0  

25.0 9  
34.4  

50.0 37  
121.5  

43.8 32  
129.1  

a) 

6.7 1  
12  

22.6 7  
53  

17.2 5  
19  

5.6 8  
11  

9.5 27  
18  

13.7 39  
27  

10.0 1  
19  

15.8 3  
58  

11.8 2  
11  

4.7 5  
9  

10.9 23  
21  

15.2 32  
27  

0 0  
0  

33.3 4  
46  

25.0 3  
30  

8.3 3  
16  

5.4 4  
8  

9.6 7  
24  

b) 

0 0  
0  

3.2 1  
3  

6.9 2  
10  

2.1 3  
2  

0.7 2  
1  

3.5 10  
4  

0 0  
0  

0 0  
0  

5.9 1  
6  

1.9 2  
2  

0.5 1  
0  

4.3 9  
5  

0 0  
0  

8.3 1  
8  

8.3 1  
15  

2.8 1  
3  

1.4 1  
1  

1.4 1  
3  

% /100  
Met Met SGLT-2 Met Met SGLT-2  

a) b) 59 a) b) 
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64 4280  
 194  731  

 3 mg  7 mg  14 mg   3 mg  7 mg  14 mg  

 

50  49  48  47  184  184  181  181  
23  23  22  22  80  77  76  76  
15  15  15  14  72  71  73  70  
12  11  11  11  32  36  32  35  

 
 

88.0 44  79.6 39  91.7 44  87.2 41  75.5 139  74.5 137  78.5 142  83.4 151  
82.6 19  73.9 17  90.9 20  86.4 19  70.0 56  64.9 50  76.3 58  81.6 62  
100 15  86.7 13  93.3 14  92.9 13  79.2 57  87.3 62  82.2 60  87.1 61  
83.3 10  81.8 9  90.9 10  81.8 9  81.3 26  69.4 25  75.0 24  80.0 28  

 

30.0 15  28.6 14  62.5 30  51.1 24  23.9 44  32.1 59  47.5 86  49.7 90  
30.4 7  26.1 6  50.0 11  31.8 7  25.0 20  28.6 22  47.4 36  40.8 31  
33.3 5  26.7 4  80.0 12  78.6 11  19.4 14  40.8 29  47.9 35  52.9 37  
25.0 3  36.4 4  63.6 7  54.5 6  31.3 10  22.2 8  46.9 15  62.9 22  

 

12.0 6  14.3 7  10.4 5  0 0  9.2 17  13.6 25  10.5 19  6.6 12  
8.7 2  17.4 4  4.5 1  0 0  3.8 3  7.8 6  6.6 5  6.6 5  
0 0  13.3 2  6.7 1  0 0  11.1 8  22.5 16  12.3 9  5.7 4  

33.3 4  9.1 1  27.3 3  0 0  18.8 6  8.3 3  15.6 5  8.6 3  

 

2.0 1  2.0 1  8.3 4  17.0 8  2.7 5  7.1 13  8.8 16  13.3 24  
4.3 1  4.3 1  4.5 1  13.6 3  2.5 2  5.2 4  10.5 8  11.8 9  
0 0  0 0  13.3 2  14.3 2  2.8 2  11.3 8  8.2 6  10.0 7  
0 0  0 0  9.1 1  27.3 3  3.1 1  2.8 1  6.3 2  22.9 8  

SOC  

42.0 21  
67  

34.7 17  
49  

60.4 29  
125  

57.4 27  
126  

25.5 47  
42  

39.1 72  
71  

44.8 81  
91  

50.3 91  
138  

43.5 10  
68.0  

39.1 9  
48.8  

50.0 11  
101.7  

45.5 10  
59.4  

27.5 22  
40.8  

36.4 28  
66.9  

44.7 34  
92.5  

46.1 35  
117.0  

46.7 7  
91.3  

33.3 5  
48.6  

73.3 11  
152.8  

78.6 11  
199.5  

22.2 16  
43.6  

49.3 35  
81.4  

42.5 31  
84.9  

50.0 35  
105.5  

33.3 4  
32.4  

27.3 3  
49.8  

63.6 7  
131.0  

54.5 6  
177.6  

28.1 9  
42.6  

25.0 9  
62.3  

50.0 16  
101.6  

60.0 21  
272.8  

a) 

66.0 33  
494  

69.4 34  
550  

60.4 29  
480  

66.0 31  
401  

57.6 106  
423  

59.2 109  
478  

55.2 100  
452  

58.0 105  
476  

56.5 13  
296  

56.5 13  
321  

54.5 12  
416  

54.5 12  
265  

48.8 39  
234  

48.1 37  
274  

47.4 36  
371  

50.0 38  
327  

73.3 11  
761  

73.3 11  
991  

80.0 12  
611  

92.9 13  
650  

63.9 46  
678  

73.2 52  
806  

71.2 52  
605  

71.4 50  
703  

75.0 9  
542  

90.9 10  
415  

45.5 5  
428  

54.5 6  
355  

65.6 21  
331  

55.6 20  
314  

37.5 12  
279  

48.6 17  
313  

b) 

32.0 16  
97  

36.7 18  
147  

25.0 12  
71  

23.4 11  
59  

33.2 61
116  

35.9 66
135  

28.2 51
120  

30.9 56
106  

26.1 6  
48  

17.4 4  
28  

13.6 3  
46  

9.1 2  
23  

25.0 20  
48  

16.9 13  
51  

19.7 15  
64  

17.1 13  
39  

26.7 4  
177  

60.0 9  
347  

46.7 7  
113  

57.1 8  
140  

40.3 29  
218  

57.7 41  
237  

41.1 30  
194  

50.0 35  
188  

50.0 6  
89  

45.5 5  
116  

18.2 2  
61  

9.1 1  
22  

37.5 12  
58  

33.3 12  
127  

18.8 6  
79  

22.9 8  
87  

% /100  
Basal Basal-Bolus /  

a) b) 59 a) b) 
 

4233 4222 4224 4280

65 68  
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65 BMI 4233  

 
116  703  

 
30  

3 mg  
29  

7 mg  
29  

14 mg
28  

 
178  

3 mg  
175  

7 mg  
175  

14 mg
175  

 

 
 38.9 7  45.0 9  52.9 9  56.3 9  50.6 45  48.3 43  50.5 47  55.8 48  
 41.7 5  66.7 6  58.3 7  75.0 9  60.7 54  67.4 58  56.1 46  57.3 51  

 

65  40.0 8  61.1 11  62.5 10  55.6 10  54.5 79  56.6 77  54.1 73  56.3 81  
65  
75  44.4 4  37.5 3  46.2 6  80.0 8  58.6 17  66.7 22  48.6 17  58.6 17  

75  0 0  33.3 1  0 0  0 0  75.0 3  33.3 2  60.0 3  50.0 1  

BMI
kg/m2

25  41.2 7  42.9 6  53.3 8  64.7 11  41.7 10  50.0 12  45.5 10  64.0 16  
25 30  37.5 3  58.3 7  54.5 6  100 6  51.1 23  64.6 31  60.0 33  64.0 32  
30 35  50.0 2  66.7 2  100 2  25.0 1  57.8 37  60.8 31  50.9 28  47.2 25  

35  0 0  0 0  0 0  0 0  64.4 29  51.9 27  51.2 22  55.3 26  
 

 
10  40.0 8  56.5 13  55.6 10  69.6 16  57.1 93  60.5 95  54.2 84  56.2 91  
10  40.0 4  33.3 2  54.5 6  40.0 2  40.0 6  33.3 6  45.0 9  61.5 8  

%  
 

66 BMI 4222  
 

 

207  1861  
3 mg  

52  
7 mg

52  
14 mg  

51  52
3 mg  

466  
7 mg  

464  
14 mg  

465  466
 

 
 67.7 21  87.2 34  78.8 26  90.3 28  78.7 200  81.6 199  77.7 192  81.9 194  
 85.7 18  92.3 12  94.4 17  90.5 19  80.2 170  74.5 164  81.7 178  84.7 194  

BMI
kg/m2

25  79.2 19  87.0 20  90.5 19  81.3 13  84.4 38  85.4 41  85.7 42  83.3 35  
25 30  72.2 13  89.5 17  76.5 13  95.7 22  79.5 105  78.5 102  82.1 110  87.5 119  
30 35  71.4 5  88.9 8  83.3 10  88.9 8  79.6 113  78.3 101  75.4 107  74.8 107  

35  66.7 2  100 1  100 1  100 4  77.6 114  75.8 119  79.3 111  87.6 127  
 

 
Met  75.0 30  97.4 38  84.2 32  92.5 37  80.9 199  82.2 203  80.4 197  85.9 213  

Met SU 75.0 9  61.5 8  84.6 11  83.3 10  77.7 171  73.7 160  78.6 173  80.3 175  
%  

 
67 BMI 4224  

 
75  711  

15  
14 mg  

31  
 

29  142  
14 mg  

285  
 

284  
 

 
 60.0 6  91.3 21  89.5 17  66.2 49  78.9 116  75.8 113  
 80.0 4  87.5 7  90.0 9  67.6 46  81.9 113  72.6 98  

BMI 
kg/m2  

25  50.0 3  91.7 11  87.5 7  38.5 5  76.2 16  81.3 13  
25 30  83.3 5  88.9 8  90.0 9  81.8 27  80.9 72  85.2 75  

30 35  66.7 2  85.7 6  87.5 7  65.4 34  84.1 74  70.1 54  

35  0 0  100 3  100 3  65.9 29  77.0 67  67.0 69  
%  

 
68 BMI 4280  

 
194  730  

 
50  

3 mg  
49  

7 mg  
48  

14 mg
47  

 
184  

3 mg  
184  

7 mg  
181  

14 mg
181  

 

 
 84.2 32  70.0 21  87.5 28  87.1 27  74.3 78  67.6 69  82.4 84  82.4 70  
 100 12  94.7 18  100 16  87.5 14  77.2 61  82.9 68  73.4 58  84.4 81  

BMI 
kg/m2

25  96.0 24  72.0 18  90.9 20  90.5 19  88.9 32  70.3 26  86.7 26  91.7 33  
25 30  87.5 14  86.4 19  90.9 20  81.0 17  76.6 36  79.6 43  77.4 48  81.1 43  
30 35  71.4 5  100 2  100 3  100 4  73.2 41  71.4 35  73.3 33  81.6 40  

35  50.0 1  0 0  100 1  100 1  66.7 30  75.0 33  79.5 35  81.4 35  
%  

 

4281 4233 3 mg 7 mg

14 mg 4281
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4282

0.75 mg

4222 100 mg 4224

1.8 mg

4280

4233 4222 4224 4280

 

14 mg

14 mg

7.R.5  

 

7.R.2.1  

4281 4233

69 22)

23) 4233 7 mg 1  
 

69  
4281  

  
49  

3 mg  
49  

7 mg  
49  

14 mg  
48  48  

a) 4.1 2 6  2.0 1 2  6.1 3 6  4.2 2 10  10.4 5 10  
b) 0 0 0  0 0 0  0 0 0  0 0 0  0 0 0  

c) 0 0 0  0 0 0  0 0 0  0 0 0  4.2 2 4  
c) d) 0 0 0  0 0 0  0 0 0  0 0 0  2.1 1 2  

4233  

  
178  

3 mg  
175  

7 mg  
175  

14 mg  
175  

a) 1.1 2 3  8.6 15 22  6.3 11 14  4.0 7 8  
b) 0 0 0  0 0 0  0.6 1 1  0 0 0  

c) 1.1 2 2  3.4 6 6  1.1 2 2  0.6 1 1  
c) d) 0 0 0  0 0 0  0.6 1 1  0 0 0  

% /100  
a) c) 59 a) b) 
b)  
d) 0 1 5 59  

 

4282 4222 4224 4280 70 71

4282

SU 4280

Basal

/ Basal-Bolus
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38) 4222 1 1

4280 3 mg 2 2  
 

70 4282  
 SU   

3 mg  
42  

7 mg  
42  

14 mg  
42  21  

3 mg  
22  

7 mg  
22  

14 mg  
22  11  

a) 19.0 8  
55  

38.1 16
92  

33.3 14
70  

28.6 6  
44  

22.7 5  
21  

13.6 3  
26  

31.8 7  
53  

18.2 2  
25  

b) 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

c) 
7.1 3  

9  
7.1 3  

7  
16.7 7  

19  
4.8 1  

5  
0 0  

0  
4.5 1  

9  
9.1 2  

9  
0 0  

0  

c) d) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
4.5 1  

4  
0 0  

0  

 
α-GI  TZD  

3 mg  
22  

7 mg  
22  

14 mg  
22  11  

3 mg  
23  

7 mg  
23  

14 mg  
22  11  

a) 0 0  
0  

22.7 5  
30  

4.5 1  
5  

18.2 2  
25  

0 0  
0  

4.3 1  
4  

13.6 3  
21  

9.1 1  
8  

b) 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

c) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  

c) d) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  

 
SGLT-2i      

3 mg  
22  

7 mg  
23  

14 mg  
22  11  

    

a) 4.5 1  
4  

4.3 1  
8  

9.1 2  
13  

18.2 2  
25  

    

b) 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

    

c) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
    

c) d) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
    

% /100  
SGLT-2i SGLT-2  
a) d) 69 a) d) 
  

                                                        
38) PT  
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71 4222 4224 4280  
4222  

 Met  Met SU 
3 mg  

246  
7 mg  

247  
14 mg  

245  248
3 mg  

220  
7 mg  

217  
14 mg  

220  218

a) 11.8 29  
15  

14.2 35  
19  

15.5 38  
65  

11.3 28  
12  

33.2 73  
88  

33.6 73  
93  

42.3 93  
113  

38.5 84  
111  

b) 0 0  
0  

0 0  
0  

0.4 1  
0  

0.4 1  
0  

0 0  
0  

0 0  
0  

0 0  
0  

1.4 3  
1  

c) 
2.0 5  

1  
3.6 9  

3  
3.3 8  

2  
2.4 6  

2  
12.7 28  

24  
12.9 28  

21  
17.7 39  

26  
19.7 43  

28  

c) d) 
0.4 1  

0  
0.4 1  

0  
0.4 1  

0  
0 0  

0  
4.5 10  

6  
2.3 5  

2  
3.2 7  

3  
3.7 8  

3  
4224  

 
Met  Met SGLT-2i  

106  
14 mg  

211  211  36  
14 mg  

74  73  

a) 4.7 5  
9  

10.9 23  
21  

15.2 32  
27  

8.3 3  
16  

5.4 4  
8  

9.6 7  
24  

b) 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

c) 
1.9 2  

2  
0.5 1  

0  
4.3 9  

5  
2.8 1  

3  
1.4 1  

1  
1.4 1  

3  

c) d) 
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
0 0  

0  
1.4 1  

1  
4280  

 
Basal  Basal-Bolus  

 
80  

3 mg  
77  

7 mg  
76  

14 mg  
76  72  

3 mg  
71  

7 mg  
73  

14 mg  
70  

a) 48.8 39  
234  

48.1 37  
274  

47.4 36  
371  

50.0 38  
327  

63.9 46  
678  

73.2 52  
806  

71.2 52  
605  

71.4 50  
703  

b) 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

5.6 4  
6  

1.4 1  
1  

1.4 1  
1  

c) 
25.0 20  

48  
16.9 13  

51  
19.7 15  

64  
17.1 13  

39  
40.3 29  

218  
57.7 41  

237  
41.1 30  

194  
50.0 35  

188  

c) d) 
11.3 9  

11  
6.5 5  

7  
9.2 7  

12  
2.6 2  

7  
11.1 8  

38  
22.5 16  

44  
19.2 14  

52  
15.7 11  

35  

 
/  

 
32  

3 mg  
36  

7 mg  
32  

14 mg  
35  

a) 65.6 21  
331  

55.6 20  
314  

37.5 12  
279  

48.6 17  
313  

b) 3.1 1  
3  

2.8 1  
3  

0 0  
0  

2.9 1  
4  

c) 
37.5 12  

58  
33.3 12  

127  
18.8 6  

79  
22.9 8  

87  

c) d) 
9.4 3  

9  
11.1 4  

54  
0 0  

0  
11.4 4  

18  
% /100  

SGLT-2i SGLT-2  
a) d) 69 a) d) 

 

III

 

SU

SU

SU

4282

TZD α-GI SGLT-2
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7 mg 1 1 14 mg 2 2

SU  

 

III

4281

III

4282 SU

4222 Met SU Met

4280

SU

4282

4280

SU 4282

 

 

7.R.2.2  

4281 4233 SOC

72 4282 4222 4224 4280 SOC 73

74

14 mg 5%

4282 4222 3 mg

4281 4224

III
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72 SOC  
4281  

 
49  

3 mg  
49  

7 mg  
49  

14 mg  
48  48  

 20.4 10  
21  

34.7 17  
63  

36.7 18
72  

33.3 16  
40  

37.5 18  
57  

 2.0 1  
2  

0 0  
0  

2.0 1  
2  

0 0  
0  

0 0  
0  

 
0 0  

0  
2.0 1  

2  
2.0 1  

2  
2.1 1  

2  
0 0  

0  
4233  

 
178  

3 mg  
175  

7 mg  
175  

14 mg  
175  

 16.9 30  
45  

25.1 44  
84  

18.3 32
78  

31.4 55  
113  

 0 0  
0  

0.6 1  
2  

0 0  
0  

0 0  
0  

 
0.6 1  

1  
1.7 3  

6  
2.3 4  

10  
5.1 9  

15  
% /100  

 
73 SOC 4282  

 SU   
3 mg  

42  
7 mg  

42  
14 mg  

42  21  
3 mg  

22  
7 mg  

22  
14 mg  

22  11  

 38.1 16
60  

47.6 20  
76  

61.9 26
85  

52.4 11
64  

18.2 4
25  

31.8 7
79  

59.1 13  
79  

72.7 8  
152  

 2.4 1  
2  

2.4 1  
2  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

4.5 1  
4  

0 0  
0  

 
0 0  

0  
4.8 2  

5  
7.1 3  

7  
4.8 1  

5  
0 0  

0  
4.5 1  

4  
0 0  

0  
0 0  

0  

 
α-GI  TZD  

3 mg  
22  

7 mg  
22  

14 mg  
22  11  

3 mg  
23  

7 mg  
23  

14 mg  
22  11  

 9.1 2  
12  

36.4 8  
43  

40.9 9  
101  

9.1 1  
8  

56.5 13  
84  

30.4 7  
46  

40.9 9  
47  

18.2 2  
17  

 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  
9.1 2  

15  
0 0  

0  
8.7 2  

9  
4.3 1  

4  
0 0  

0  
0 0  

0  

 
SGLT-2i  

3 mg  
22  

7 mg  
23  

14 mg  
22  11  

 22.7 5  
46  

39.1 9  
70  

59.1 13  
93  

36.4 4  
50  

 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  

SGLT-2i SGLT-2  
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74 SOC 4222 4224 4280  
4222  

 Met  Met SU 
3 mg  

246  
7 mg  

247  
14 mg

245  248
3 mg  

220  
7 mg  

217  
14 mg  

220  218

 36.6 90
56  

36.8 91
63  

46.5 114
88  

34.7 86
48  

27.3 60
37  

33.6 73
49  

37.3 82
59  

29.4 64  
43  

 0.8 2  
1  

0.4 1  
0.3  

0.8 2  
0.6  

1.2 3  
1  

0 0  
0  

0.5 1  
0.6  

2.7 6  
2  

0.9 2  
0.6  

 
 

3.7 9  
3  

3.2 8  
4  

6.9 17  
8  

3.2 8  
2  

0.9 2  
0.6  

3.7 8  
4  

6.8 15  
6  

1.8 4  
2  

4224  

 
Met  Met SGLT-2i  

106  
14 mg  

211  211  36  
14 mg  

74  73  

 23.6 25  
34  

41.7 88  
108  

30.8 65  
68  

25.0 9  
34  

50.0 37  
121  

43.8 32  
129  

 1.9 2  
2  

1.4 3  
2  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

 
 

2.8 3  
4  

7.6 16  
13  

5.7 12  
8  

0 0  
0  

8.1 6  
8  

6.8 5  
10  

4280  

 
Basal  Basal-Bolus  

 
80  

3 mg  
77  

7 mg  
76  

14 mg  
76  72  

3 mg  
71  

7 mg  
73  

14 mg  
70  

 27.5 22  
41  

36.4 28  
67  

44.7 34  
93  

46.1 35  
117  

22.2 16  
44  

49.3 35  
81  

42.5 31  
85  

50.0 35  
105  

 0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

0 0  
0  

2.8 2  
3  

0 0  
0  

1.4 1  
7  

 
 

1.3 1  
1  

5.2 4  
7  

7.9 6  
18  

9.2 7  
12  

0 0  
0  

7.0 5  
12  

6.8 5  
12  

7.1 5  
9  

 
/  

 
32  

3 mg  
36  

7 mg  
32  

14 mg  
35  

 28.1 9  
43  

25.0 9  
62  

50.0 16  
102  

60.0 21  
273  

 0 0  
0  

0 0  
0  

0 0  
0  

2.9 1  
15  

 
 

0 0  
0  

0 0  
0  

3.1 1  
3  

20.0 7  
65  

% /100  
SGLT-2i SGLT-2  

 

16 16

 

 

 

III

14 mg 4281

0.9 mg

4224 1.8 mg 14 mg

GLP-1

GLP-1
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7.R.5  

 

7.R.2.3  

III 4281 4282 III

4233 4222 4224 4280

4222 3 mg 1 14 mg

1 1 4224 1 1  
39) 4233 3 mg 1 4222 3 mg

1 7 mg 1 14 mg 3

2 4224 1 1

4222 1

4233 3 mg 1 4222 3 mg 1

14 mg 3 4233 3 mg 1 4222

14 mg 2 4280 4281 4282

 
40) 75 4281 4282 4233 4222

4224

4280

GLP-1

4233

3 mg 1 / 4222 3 mg 1 /

7 mg 1 14 mg 3 2 1 5

/ / / 1

4224 1 / 4280 3 mg 1 7 mg

1 4224 14 mg 1

 
  

                                                        
39) SMQ HLT  
40) SMQ
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75 III a)  
  3 mg  7 mg  14 mg    

4281  
 2.0 1  0 0  0 0  0 0  2.0 1  
 0 0  0 0  0 0  0 0  0 0  

4282  
 1.5 2  0.8 1  0 0  1.5 1   
 0 0  0 0  0 0  0 0   

4233  
 0.6 1  0 0  0 0   0 0  
 0.6 1  0 0  0 0   0 0  

4222  
 2.6 12  1.7 8  1.1 5  2.6 12   
 0.2 1  0.2 1  0.6 3  1.1 5   

4224  
   1.8 5  1.8 5  0.7 1  
   0 0  0.4 1  0 0  

4280  
 2.7 5  3.3 6  0 0   0 0  
 0.5 1  0.6 1  0 0   0 0  

%  
a) SMQ

 
 

III 41)

76

 
 

76 III a)  
 

 4116  2236  
b) <0.1 3 <0.1  0.2 4 0.1  

c) 0.2 8 0.2  0.2 5 0.2  
d) 1.3 55 1.5  1.3 28 1.3  

% /100  
a) II/III 4281 III 4282 III 4233  

4222 4224 4280 III 4223 4234 4257 9  
b)  
c) SMQ HLT  
d) 75 a) 

 

III 4281 4282 4233 4222 4224 4280

8 14 4233

4224 4280 4281

8 14

GLP-1

 

 

 

                                                        
41) III 4281 4282 III 4233 4222 4224 4280 2

816 25 mg 14 mg 1 1 52
4223 2

324 14 mg 1 1 26
4234 2 500

100 mg 3 mg 7 mg 14 mg 1 1 52
4257 9  
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III

GLP-1

 

 

7.R.2.4  

III 4281 4282 4233 4222 4224

4280 42) 77

 
 

77 III  
 3 mg  7 mg  14 mg    

4281  2.0 1  2.0 1  2.1 1  4.2 2  2.0 1  
4282  3.1 4  3.8 5  1.5 2  4.6 3   
4233  1.1 2  1.1 2  1.7 3   5.1 9  
4222  3.6 17  4.3 20  5.4 25  6.9 32   
4224    1.8 5  4.2 12  2.1 3  
4280  4.3 8  3.9 7  2.2 4   3.3 6  

%  
 

4282 7 mg 1 4233 2

1 4222 3 mg 1 4233

 

 

III

 

 

7.R.2.5  

III 4281 4282 4233 4222 4224

4280 43) 78

4282 3 mg 1 4222 3
                                                        
42) SMQ /

 
43) PT
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/ 4280 3 mg 1

4280 14 mg

1  
 

78 III  
 3 mg  7 mg  14 mg    

4281  0 0  2.0 1  2.1 1  0 0  4.1 2  
4282  6.9 9  9.1 12  5.4 7  4.6 3   
4233  0.6 1  3.4 6  1.1 2   1.7 3  
4222  6.7 31  6.0 28  5.6 26  7.7 36   
4224    2.8 8  1.4 4  1.4 2  
4280  6.0 11  7.7 14  7.2 13   6.0 11  

%  
 

/

79  
 

79 III  
  3 mg  7 mg  14 mg    

4281  
 0 0  4.3 2  0 0  0 0  5.4 2  

 0 0  0 0  0 0  0 0  0 0  

4282  
 6.0 5  10.0 9  4.1 3  7.0 3   

 0 0  0 0  0 0  40.0 2   

4233  
 0 0  2.2 2  2.3 2   1.9 2  

 0 0  1.9 1  0 0   0 0  

4222  
 4.2 10  2.6 6  2.5 6  4.9 12   

 1.9 2  2.4 3  0 0  4.1 5   

4224  
   3.6 5  3.1 5  4.6 3  

   2.4 2  1.7 1  2.3 1  

4280  
 4.4 3  2.5 2  2.6 2   5.7 5  

 4.6 3  3.7 2  7.7 4   10.0 5  
%  

 

III

 

 

 

 

7.R.2.6  

III 4281 4282 4233 4222 4224

4280

80
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80 III  
 3 mg  7 mg  14 mg    

4281  0 0  0 0  0 0  0 0  0 0  
4282  1.5 2  0 0  0.8 1  0 0   
4233  0 0  0 0  1.1 2   1.1 2  
4222  3.2 15  1.5 7  1.1 5  2.1 10   
4224    1.4 4  1.1 3  1.4 2  
4280  2.2 4  2.8 5  2.8 5   2.7 5  

%  
 

44) 81

 
 

81 III  
  3 mg  7 mg  14 mg    

4281  
 0 0  2.0 1  0 0  2.1 1  4.1 2  

 0 0  0 0  0 0  0 0  0 0  

4282  
 5.3 7  3.0 4  3.1 4  3.1 2   

 1.5 2  1.5 2  0.8 1  1.5 1   

4233  
 1.7 3  2.9 5  1.1 2   2.8 5  

 0.6 1  0 0  1.1 2   2.2 4  

4222  
 9.9 46  8.8 41  6.0 28  9.0 42   

 4.9 23  4.3 20  2.2 10  3.2 15   

4224  
   6.3 18  6.0 17  4.2 6  

   2.8 8  2.1 6  2.1 3  

4280  
 7.1 13  7.7 14  6.6 12   6.5 12  

 4.3 8  3.9 7  2.2 4   3.8 7  
%  

 

III 4281 4282 4233 4222 4224 4280

0 3

 

33 35 39 43

47 51  

III 4281 4282 4233 4222 4224 4280

82

14 mg

 
  

                                                        
44) SMQ

/QT  
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82 III  
  3 mg  7 mg  14 mg    

4281
 

/  1 7 46  3 7 49  4 10 47  2 9 45  0 7 49  
mmHg  0 12 46  1 10 49  1 10 47  0 15 45  3 9 49  
mmHg  1 8 46  1 7 49  0 7 47  0 11 45  2 8 49  

TC mg/dL  2 18 46  8 19 49  12 28 47  12 21 45  4 27 49  
LDL-C mg/dL  2 18 46  3 17 49  9 24 47  7 19 45  7 24 49  
HDL-C mg/dL  2 7 46  1 7 49  0 7 47  1 6 45  3 7 49  

TG mg/dL  14 56 46  26 54 49  15 51 47  21 63 45  28 74 49  

4282
 

/  3 10 127  2 9 129  3 9 127  2 10 63   
mmHg  3 14 127  2 13 129  1 13 127  3 13 63   
mmHg  0 9 127  0 9 129  1 10 127  1 9 63   

TC mg/dL  3 24 124  10 27 127  12 25 126  15 22 62   
LDL-C mg/dL  2 19 124  6 22 127  9 22 126  11 18 62   
HDL-C mg/dL  2 6 124  0 8 127  0 7 126  0 6 62   

TG mg/dL  22 66 124  22 125 127 11 78 126  17 48 62   

4233
 

/  0 9 168  0 10 160  3 9 160   0 9 168  
mmHg  3 14 168  5 13 160  5 13 160   3 15 168  
mmHg  1 9 168  2 8 160  2 9 160   1 9 168  

TC mg/dL  4 30 165  4 35 159  8 35 158   1 33 166  
LDL-C mg/dL  6 29 165  3 31 159  6 31 158   0 27 165  
HDL-C mg/dL  1 7 165  2 7 159  1 8 158   2 7 166  

TG mg/dL  9 83 165  27 100 159 15 75 158   4 126 166  

4222
 

/  1 10 424  1 10 425  2 10 428  0 10 442   
mmHg  2 16 424  3 15 425  3 15 429  0 15 442   
mmHg  1 10 424  1 10 425  1 10 429  1 10 442   

TC mg/dL  1 33 419  1 35 419  2 32 421  0 34 438   
LDL-C mg/dL  2 28 419  0 29 419  1 27 420  3 29 438   
HDL-C mg/dL  1 7 419  0 7 419  0 7 420  1 7 438   

TG mg/dL  7 97 419  5 109 419  13 115 420 16 100 438  

4224
 

/    2 9 275  3 9 269  0 9 133  
mmHg    3 14 275  2 13 269  1 14 133  
mmHg    1 8 275  1 9 269  1 9 133  

TC mg/dL    5 37 274  4 34 264  4 33 133  
LDL-C mg/dL    1 29 274  1 29 264  4 27 132  
HDL-C mg/dL    1 6 274  0 6 264  0 6 133  

TG mg/dL    33 203 274 24 140 264 2 113 133  

4280
 

/  0 8 174  1 10 171  2 10 170   0 9 173  
mmHg  1 12 174  2 16 171  5 14 170   0 14 173  
mmHg  2 8 174  2 9 171  2 9 170   1 9 173  

TC mg/dL  4 33 173  6 33 167  10 34 167   1 32 170  
LDL-C mg/dL  3 28 172  4 28 168  5 27 168   0 24 169  
HDL-C mg/dL  0 7 172  1 7 167  0 7 167   0 7 170  

TG mg/dL  6 101 172  6 89 167  29 125 167  2 107 169  
 

 

2 III 4221
45) 3176 1588

MACE

/

95% 0.79 0.57, 1.11 95%

1.8 83

                                                        
45) 2 3176 14 mg 1 1 82

50
60 1 2
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9.7% 10 /100 8.2% 9 /100  
 

83 MACE 4221 a) 
 1592  1591  

MACE  4.8 76  3.8 61  

 1.8 29  0.8 13  
 1.9 31  2.3 37  

 1.0 16  0.7 11  
/ 95% b)  0.79 0.57, 1.11  

%  
a) b) Cox  

 

 

 

III 4281 4282 4233 4222 4224 4280

III 4221

 

 

7.R.2.7  

III 4281 4282 4233 4222 4224

4280 46) 47)

84

1

4281 7 mg 1 4224

14 mg 1 1

C

 

50 ng/mL 4222 4 4280 3

0 4233 1

100 ng/mL  
                                                        
46) SOC SMQ

/  
47) SMQ  



75 
 

 
 

84 III  
  3 mg  7 mg  14 mg    

4281  

a) 4.1 2  6.1 3  6.3 3  6.3 3  4.1 2  
b) 2.0 1  2.0 1  0 0  0 0  2.0 1  

 2.0 1  0 0  0 0  0 0  2.0 1  

4282  

a) 8.4 11  9.1 12  8.5 11  10.8 7   
b) 1.5 2  1.5 2  0.8 1  1.5 1   

 1.5 2  1.5 2  0.8 1  1.5 1   

4233  

a) 1.7 3  1.1 2  0.6 1   5.1 9  
b) 0.6 1  0 0  0 0   1.7 3  

 0.6 1  0 0  0 0   1.7 3  

4222  

a) 8.2 38  8.4 39  7.7 36  8.4 39   
b) 1.3 6  1.7 8  0.9 4  1.5 7   

 1.1 5  1.9 9  0.6 3  1.5 7   

4224  

a)   7.7 22  7.7 22  2.8 4  
b)   1.8 5  1.4 4  0 0  

   1.1 3  1.1 3  0 0  

4280  

a) 7.1 13  5.5 10  6.1 11   4.3 8  
b) 2.2 4  1.1 2  1.1 2   0 0  

 2.2 4  1.1 2  1.1 2   0 0  

%  
a) SOC SMQ

/  
b) SMQ  
 

III

 

 

7.R.3  

GLP-1

GLP-1

2

2

GLP-1

III

2

4221 45) 2
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GLP-1

7.R.1 GLP-1

7.R.2

GLP-1

1  

 

7.R.4  

7.R.1 7.R.2

2

DPP-4

DPP-4

DPP-4

 

 

7.R.5  

III 4233 4222 4224

4280 3 mg 7 mg 14 mg II

3790 48) 3790

1 0.5 1.0 mg

A 5 2.5 5 10 20 40 mg

26 A

HbA1c

A

3790 PPK HbA1c

3 mg 7 mg 14 mg 3

HbA1c 3 HbA1c

HbA1c 7.9% 3 mg 0.97% 7 mg 1.35%

14 mg 1.64% III 3 7

14 mg 3 3790 A 10 20 40 mg

1 5 mg A 2.5 5 mg 1 2.5 mg 4

A 40 mg 3 4 1 8 1

2 1

III 4  

                                                        
48) Met 2 A

1 1 1
26 A 2.5 5 10 20

40 mg 2.5 5 mg 2 8 5 10 mg
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4140 A 10 20 40 mg

1 1 25 30%

HbA1c

2

3 7 14 mg HbA1c

14 mg 1.0 mg

0.5 mg 1.0 mg

III

 

III 4 4233 4222 4224 4280

3 7 14 mg

HbA1c 2 4281 4282

4281 26 52 3 7

14 mg HbA1c  

4222 26 HbA1c

100 mg 3 mg

HbA1c HbA1c 7.0% 26.7%

26 3 mg

HbA1c 26 4233 0.9% 4281 1.1% 4282

1.1% 4280 0.6% HbA1c 7.0% 26 4233

55.1% 4281 52.2% 4282 46.1% 4280 28.4% 3 mg

 

III 4281 4233 4222 4280

4282 26 HbA1c HbA1c 7.0%

3 mg 7 mg 4281 4282

7 mg HbA1c GLP-1

0.9 mg 0.75 mg

7 mg 14 mg 7 mg

14 mg

 

GLP-1

4222 4280 4282

 

III 3 7 14 mg

7 mg  
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III

120 mL 30

6.R.2

 

 

III

4233 3 mg 7 mg 14 mg

III 4233

4281 4282 4222 4280 HbA1c

14 mg 3 mg 7 mg

14 mg  

4222 3 mg 100 mg

GLP-1 4281 4282

7 mg HbA1c

4233 4281 4282 4222 4280 14 mg 7 mg

7 mg 7 mg

14 mg  

III 3 mg

4 7 mg 14 mg 7 mg 4

 

III 3 mg HbA1c 7.0%

3 mg

3 mg 3 mg

7 mg  

 

7.R.6  

7.R.6.1  

III 4281 4282 4233 4222 4224

4280 eGFR mL/min/1.73 m2 90

60 90 30 60 49) 85 86

4233 4222 4224

                                                        
49) 4233 4222 4224 4280

2 4281 8
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4280 4281 4282

4222

2 4224 1 eGFR

30 mL/min/1.73 m2 3 1

3

 
 

85 III  
4281  

   3 mg  7 mg  14 mg   

 
 35 41 35 35 41 

 14 8 14 11 7 
 0 0 0 2 0 

 

 77.1 27  75.6 31  74.3 26  71.4 25  70.7 29  
 85.7 12  75.0 6  78.6 11  72.7 8  42.9 3  

    50.0 1   

 

 20.0 7  34.1 14  25.7 9  34.3 12  39.0 16  
 0 0  37.5 3  28.6 4  36.4 4  28.6 2  

    50.0 1   

 
 

 2.9 1  4.9 2  8.6 3  0 0  0 0  
 14.3 2  0 0  0 0  0 0  0 0  

    0 0   

a) 
 2.9 1 5  0 0 0  2.9 1 3  5.7 2 13  12.2 5 11  

 7.1 1 7  12.5 1 12  14.3 2 14  0 0 0  0 0 0  
    0 0 0   

 
 22.9 8 23.5  36.6 15 71.0  31.4 11 57.4  31.4 11 40.1  39.0 16 59.6  

 14.3 2 13.1  25.0 2 24.5  50.0 7 111.3  45.5 5 44.5  28.6 2 42.3  
    0 0 0   

4282  
  3 mg  7 mg  14 mg   

 
 95 93 94 50 

 36 37 35 14 
 0 2 1 1 

 

 77.9 74  81.7 76  83.0 78  78.0 39  
 75.0 27  75.7 28  91.4 32  92.9 13  

  100 2  100 1  100 1  

 

 32.6 31  34.4 32  50.0 47  36.0 18  
 44.4 16  37.8 14  54.3 19  50.0 7  

  50.0 1  100 1  100 1  

 
 

 6.3 6  2.2 2  6.4 6  2.0 1  
 8.3 3  5.4 2  2.9 1  0 0  

  0 0  0 0  0 0  

a) 
 8.4 8 12  18.3 17 32  18.1 17 32  20.0 10 29  

 16.7 6 50  21.6 8 63  28.6 10 57  21.4 3 28  
  50.0 1 74  0 0 0  0 0 0  

 
 31.6 30 48.5  37.6 35 58.1  48.9 46 70.3  40.0 20 60.8  

 27.8 10 42.4  40.5 15 82.4  65.7 23 110.3  35.7 5 49.3  
  50.0 1 74.2  100 1 91.8  100 1 91.1  

% /100  
a) 59 a) 
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86 III  
4233  

   3 mg  7 mg  14 mg  

 
 138 135 117 128 

 38 39 57 45 
 2 1 1 2 

 

 52.2 72  57.0 77  55.6 65  53.9 69  
 65.8 25  59.0 23  49.1 28  64.4 29  

 100 2  100 1  0 0  50.0 1  

 

 15.9 22  17.0 23  17.9 21  28.9 37  
 13.2 5  30.8 12  29.8 17  35.6 16  

 0 0  0 0  0 0  0 0  

 
 

 3.6 5  3.7 5  2.6 3  0.8 1  
 5.3 2  0 0  0 0  2.2 1  

 50.0 1  0 0  0 0  0 0  

a) 
 1.4 2 4  6.7 9 19  8.5 10 20  3.1 4 7  

 0 0 0  15.4 6 32  1.8 1 3  6.7 3 13  
 0 0 0  0 0 0  0 0 0  0 0 0  

 
 15.9 22 46.5  24.4 33 80.0  17.9 21 71.5  29.7 38 107.7  

 18.4 7 35.2  28.2 11 101.0  19.3 11 94.1  37.8 17 134.7  
 50.0 1 141.0  0 0 0  0 0 0  0 0 0  

4222  
  3 mg  7 mg  14 mg   

 
 329 326 324 335 

 130 133 133 130 
 7 5 6 1 

 

 78.4 258  76.1 248  77.8 252  82.7 277  
 81.5 106  83.5 111  84.2 112  84.6 110  

 85.7 6  80.0 4  100 6  100 1  

 

 26.4 87  33.1 108  39.8 129  28.1 94  
 31.5 41  36.8 49  48.9 65  39.2 51  

 28.6 2  40.0 2  66.7 4  0 0  

 
 

 11.9 39  10.4 34  7.1 23  11.6 39  
 18.5 24  9.0 12  15.0 20  14.6 19  

 14.3 1  20.0 1  16.7 1  0 0  

a) 
 20.7 68 51  22.7 74 58  25.6 83 92  23.6 79 52  

 23.8 31 46  25.6 34 44  34.6 46 79  25.4 33 79  
 42.9 3 81  0 0 0  33.3 2 42  0 0 0  

 
 29.8 98 45.2  35.9 117 51.7  41.0 133 73.6  31.0 104 40.1  

 37.7 49 52.4  35.3 47 72.2  45.9 61 76.9  35.4 46 59.6  
 42.9 3 26.9  0 0 0  33.3 2 27.8  0 0 0  

4224  
   14 mg   

 
 94 205 200 

 48 78 81 
 0 2 2 

 

 67.0 63  80.0 164  74.0 148  
 66.7 32  82.1 64  75.3 61  

  50.0 1  50.0 1  

 

 14.9 14  37.6 77  36.0 72  
 29.2 14  42.3 33  34.6 28  

  0 0  50.0 1  

 
 

 9.6 9  9.8 20  7.0 14  
 12.5 6  14.1 11  9.9 8  

  0 0  0 0  

a) 
 5.3 5 14  9.3 19 19  11.5 23 25  

 6.3 3 6  10.3 8 16  19.8 16 32  
  0 0 0  0 0 0  

 
 20.2 19 29.7  42.0 86 105.9  36.5 73 87.9  

 31.3 15 43.0  50.0 39 130.7  28.4 23 74.7  
  0 0 0  50.0 1 45.9  

% /100  
a) 59 a)  
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86 III  
4280  

   3 mg  7 mg  14 mg  

 
 107 112 108 104 

 73 66 71 75 
 4 6 2 2 

 

 76.6 82  76.8 86  76.9 83  79.8 83  
 72.6 53  69.7 46  80.3 57  88.0 66  

 100 4  83.3 5  100 2  100 2  

 

 23.4 25  34.8 39  43.5 47  46.2 48  
 26.0 19  28.8 19  53.5 38  53.3 40  

 0 0  16.7 1  50.0 1  100 2  

 
 

 7.5 8  12.5 14  7.4 8  6.7 7  
 12.3 9  13.6 9  15.5 11  5.3 4  

 0 0  33.3 2  0 0  50.0 1  

a) 
 57.9 62 409  60.7 68 539  50.9 55 462  54.8 57 467  

 58.9 43 460  54.5 36 373  62.0 44 417  62.7 47 489  
 25.0 1 99  83.3 5 497  50.0 1 1092  50.0 1 421  

 
 27.1 29 53.5  41.1 46 69.9  42.6 46 89.4  51.9 54 115.9  

 20.5 15 22.6  37.9 25 78.0  46.5 33 91.8  48.0 36 157.7  
 75.0 3 99.5  16.7 1 19.1  100 2 136.5  50.0 1 1264  

% /100  
a) 59 a) 

 

2 4234 50)

87

Basal

 
 

87 4234  
 14 mg 163  161  

 73.6 120  65.2 105  
 47.2 77  21.1 34  
 10.4 17  10.6 17  

 14.7 24  5.0 8  
 44.8 73 195  16.8 27 63  

a) 

 25.2 41/163 149  16.8 27/161 64  
Basal  44.1 26/59 274  21.4 12/56 85  

SU  21.2 14/66 116  19.7 13/66 75  
Met  2.6 1/38 5  5.1 2/39 18  

% /100  
a) 59 a) 

 

III

 

 

                                                        
50) 2 324 14 mg 1 1 26

HbA1c 7.0% 9.5% eGFR 30 60 mg/min/1.73 m2 18
1 2 Basal NPH Met Basal
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III

6.2.2.1

 

 

7.R.6.2  

III 4281 4282 4233 4222 4224

4280

AST 88

89

 
 

88 III  
4281  

 b)  3 mg  7 mg  14 mg   
 

 11 6 10 9 14 
 38 43 39 39 34 

 
 72.7 8  66.7 4  80.0 8  66.7 6  71.4 10  
 81.6 31  76.7 33  74.4 29  71.8 28  64.7 22  

 
 18.2 2  50.0 3  10.0 1  22.2 2  42.9 6  
 13.2 5  32.6 14  30.8 12  38.5 15  35.3 12  

 
 

 0 0  16.7 1  10.0 1  0 0  0 0  
 7.9 3  2.3 1  5.1 2  0 0  0 0  

a) 
 0 0 0  0 0 0  0 0 0  0 0 0  7.1 1 7  
 5.3 2 7  2.3 1 2  7.7 3 7  5.1 2 12  11.8 4 11  

 
 0 0 0  33.3 2 134.1  30.0 3 27.4  33.3 3 30.3  35.7 5 54.6  
 26.3 10 26.4  34.9 15 54.0  38.5 15 83.7  33.3 13 42.2  38.2 13 58.2  

4282 c) 
 b) 3 mg  7 mg  14 mg   

 
 19 21 22 8 
 111 110 107 56 

 
 68.4 13  85.7 18  86.4 19  87.5 7  
 78.4 87  79.1 87  85.0 91  80.4 45  

 
 26.3 5  42.9 9  54.5 12  37.5 3  
 36.9 41  34.5 38  50.5 54  39.3 22  

 
 

 5.3 1  4.8 1  4.5 1  0 0  
 7.2 8  2.7 3  5.6 6  1.8 1  

a) 
 5.3 1 45  9.5 2 9  36.4 8 85  37.5 3 35  
 10.8 12 18  20.9 23 46  17.8 19 29  16.1 9 26  

 
 26.3 5 59.6  42.9 9 63.6  54.5 12 85.1  37.5 3 58.0  
 31.5 35 45.1  38.2 42 65.5  53.3 57 80.1  41.1 23 60.1  

% /100  
a) 59 a) 
b) AST  
c) 3 mg 1 7 mg 1 14 mg 1 1  
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89 III  
4233 c) 

 b)  3 mg  7 mg  14 mg  

 
 39 32 34 34 
 137 141 140 139 

 
 61.5 24  46.9 15  52.9 18  55.9 19  
 54.0 74  60.3 85  52.9 74  57.6 80  

 
 12.8 5  12.5 4  26.5 9  29.4 10  
 15.3 21  22.0 31  20.0 28  30.9 43  

 
 

 7.7 3  0 0  2.9 1  0 0  
 3.6 5  3.5 5  1.4 2  1.4 2  

a) 
 0 0 0  3.1 1 6  5.9 2 11  0 0 0  
 0.7 1 1  9.9 14 26  6.4 9 15  5.0 7 11  

 
 15.4 6 44.0  21.9 7 71.6  17.6 6 111.1  26.5 9 65.7  
 16.8 23 44.1  26.2 37 88.0  18.6 26 71.1  33.1 46 127.2  

4222 d) 
 b) 3 mg  7 mg  14 mg   

 
 71 86 73 75 
 383 366 379 379 

 
 73.2 52  80.2 69  84.9 62  85.3 64  
 80.4 308  77.9 285  78.9 299  82.8 314  

 
 22.5 16  33.7 29  45.2 33  32.0 24  
 28.7 110  35.2 129  43.0 163  31.1 118  

 
 

 15.5 11  12.8 11  8.2 6  13.3 10  
 13.6 52  9.8 36  9.8 37  12.1 46  

a) 
 16.9 12 20  19.8 17 56  26.0 19 66  18.7 14 45  
 22.7 87 56  23.8 87 53  28.8 109 94  25.1 95 62  

 
 25.4 18 41.8  30.2 26 35.4  42.5 31 86.5  37.3 28 60.3  
 33.4 128 46.7  36.3 133 57.5  43.0 163 71.7  31.4 119 42.2  

4224 e) 
 b)  14 mg   

 
 24 52 70 
 118 228 208 

 
 66.7 16  76.9 40  74.3 52  
 66.9 79  81.1 185  74.0 154  

 
 20.8 5  40.4 21  37.1 26  
 19.5 23  38.6 88  34.6 72  

 
 

 8.3 2  7.7 4  10.0 7  
 11.0 13  11.4 26  6.7 14  

a) 
 4.2 1 8  11.5 6 18  15.7 11 29  
 5.9 7 12  9.2 21 18  13.0 27 26  

 
 20.8 5 40.4  40.4 21 93.8  35.7 25 68.5  
 24.6 29 33.0  44.7 102 116.9  33.7 70 88.6  

4280 f) 
 b)  3 mg  7 mg  14 mg  

 
 24 30 35 20 
 159 153 143 159 

 
 75.0 18  83.3 25  74.3 26  90.0 18  
 75.5 120  72.5 111  79.0 113  82.4 131  

 
 0 0  50.0 15  45.7 16  35.0 7  
 27.7 44  28.8 44  47.6 68  50.9 81  

 
 

 4.2 1  23.3 7  2.9 1  10.0 2  
 10.1 16  11.8 18  12.6 18  6.3 10  

a) 
 41.7 10 163  56.7 17 854  42.9 15 296  65.0 13 414  
 59.7 95 460  60.1 92 405  58.0 83 486  56.6 90 478  

 
 8.3 2 22.8  50.0 15 92.4  51.4 18 86.7  50.0 10 84.8  
 28.3 45 45.6  37.3 57 67.6  42.7 61 91.9  50.3 80 146.1  

% /100  
a) 59 a) 
b) AST  
c) 2 3 mg 2 7 mg 1 14 mg 2  
d) 3 mg 12 7 mg 12 14 mg 13 12  
e) 14 mg 5 6  
f) 1 3 mg 1 7 mg 3 14 mg 2  
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III

6.2.2.2

 

 

7.R.6.3  

III 4281 4282 4233 4222 4224

4280 90 91

75

4222 4280

65 65 75

SOC 4222 4224

4280 4282 65 65 75

4233 4281  
 

90 III  
4281  

   3 mg  7 mg  14 mg   

 
65  33 33 34 27 33 

65 75  15 16 12 19 15 
75  1 0 3 2 0 

 

65  75.8 25  69.7 23  70.6 24  63.0 17  75.8 25  
65 75  86.7 13  87.5 14  91.7 11  84.2 16  46.7 7  

75  100 1   66.7 2  50.0 1   

 

65  18.2 6  36.4 12  26.5 9  29.6 8  36.4 12  
65 75  6.7 1  31.3 5  25.0 3  42.1 8  40.0 6  

75  0 0   33.3 1  50.0 1   
 

 

65  3.0 1  3.0 1  5.9 2  0 0  0 0  
65 75  13.3 2  6.3 1  8.3 1  0 0  0 0  

75  0 0   0 0  0 0   

a) 
65  3.0 1 6  3.0 1 3  2.9 1 3  7.4 2 17  6.1 2 6  

65 75  6.7 1 6  0 0 0  16.7 2 16  0 0 0  20.0 3 19  
75  0 0 0   0 0 0  0 0 0   

 
65  18.2 6 19.4  36.4 12 50.9  32.4 11 67.1  25.9 7 34.9  36.4 12 43.0  

65 75  26.7 4 24.4  31.3 5 92.9  41.7 5 82.0  47.4 9 51.8  40.0 6 88.3  
75  0 0 0   66.7 2 91.5  0 0 0   

% /100  
a) 59 a) 
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90 III  
4282  

  3 mg  7 mg  14 mg   

 
65  87 91 96 47 

65 75  41 34 26 12 
75  3 7 8 6 

 

65  78.2 68  81.3 74  82.3 79  80.9 38  
65 75  75.6 31  76.5 26  92.3 24  75.0 9  

75  66.7 2  85.7 6  100 8  100 6  

 

65  29.9 26  34.1 31  49.0 47  40.4 19  
65 75  48.8 20  38.2 13  57.7 15  33.3 4  

75  33.3 1  42.9 3  62.5 5  50.0 3  

 
 

65  4.6 4  2.2 2  5.2 5  2.1 1  
65 75  12.2 5  5.9 2  3.8 1  0 0  

75  0 0  0 0  12.5 1  0 0  

a) 
65  6.9 6 9  19.8 18 35  17.7 17 29  19.1 9 30  

65 75  14.6 6 37  17.6 6 60  26.9 7 54  8.3 1 8  
75  66.7 2 214  28.6 2 33  37.5 3 101  50.0 3 53  

 
65  26.4 23 36.7  35.2 32 59.2  45.8 44 68.4  40.4 19 56.8  

65 75  39.0 16 70.1  44.1 15 74.7  69.2 18 104.4  50.0 6 84.9  
75  33.3 1 30.5  57.1 4 98.4  100 8 163.9  16.7 1 17.8  

% /100  
a) 59 a) 
 

91 III  
4233  

   3 mg  7 mg  14 mg  

 
65  145 136 135 144 

65 75  29 33 35 29 
75  4 6 5 2 

 

65  54.5 79  56.6 77  54.1 73  56.3 81  
65 75  58.6 17  66.7 22  48.6 17  58.6 17  

75  75.0 3  33.3 2  60.0 3  50.0 1  

 

65  13.8 20  18.4 25  22.2 30  29.9 43  
65 75  17.2 5  30.3 10  17.1 6  31.0 9  

75  50.0 2  0 0  40.0 2  50.0 1  

 
 

65  3.4 5  1.5 2  2.2 3  0.7 1  
65 75  10.3 3  9.1 3  0 0  3.4 1  

75  0 0  0 0  0 0  0 0  

a) 
65  1.4 2 4  8.1 11 23  6.7 9 13  4.9 7 10  

65 75  0 0 0  6.1 2 11  5.7 2 20  0 0 0  
75  0 0 0  33.3 2 64  0 0 0  0 0 0  

 
65  15.9 23 45.4  25.7 35 89.9  17.8 24 63.0  31.9 46 124.7  

65 75  20.7 6 41.5  24.2 8 68.4  14.3 5 95.7  27.6 8 59.9  
75  25.0 1 41.8  16.7 1 32.1  60.0 3 459.4  50.0 1 83.6  

% /100  
a) 59 a) 

  



86
 

91 III
4222

3 mg 7 mg 14 mg
65 339 335 342 345

65 75 107 113 109 106
75 20 16 14 15
65 77.0 261 75.5 253 76.9 263 83.2 287

65 75 86.9 93 83.2 94 85.3 93 84.0 89
75 80.0 16 100 16 100 14 80.0 12
65 26.8 91 33.1 111 39.8 136 31.3 108

65 75 31.8 34 34.5 39 47.7 52 29.2 31
75 25.0 5 56.3 9 71.4 10 40.0 6
65 11.2 38 9.3 31 7.9 27 10.7 37

65 75 20.6 22 11.5 13 11.0 12 18.9 20
75 20.0 4 18.8 3 35.7 5 6.7 1

a)
65 20.1 68 49 25.1 84 54 26.9 92 92 22.9 79 54

65 75 25.2 27 60 19.5 22 57 32.1 35 75 27.4 29 66
75 35.0 7 23 12.5 2 10 28.6 4 89 26.7 4 125
65 29.5 100 43.9 35.2 118 54.7 40.1 137 67.8 33.3 115 48.2

65 75 39.3 42 56.7 31.9 36 49.1 46.8 51 90.3 29.2 31 36.3
75 40.0 8 46.6 62.5 10 172 3 57.1 8 95.2 26.7 4 46.2

4224
14 mg

65 109 232 220
65 75 27 48 56

75 6 5 8
65 67.0 73 79.3 184 74.1 163

65 75 66.7 18 83.3 40 75.0 42
75 66.7 4 100 5 75.0 6
65 20.2 22 37.1 86 34.5 76

65 75 14.8 4 43.8 21 41.1 23
75 33.3 2 60.0 3 25.0 2
65 11.0 12 10.3 24 6.4 14

65 75 7.4 2 14.6 7 12.5 7
75 16.7 1 0 0 12.5 1

a)
65 5.5 6 12 8.6 20 14 11.8 26 20

65 75 7.4 2 11 14.6 7 38 23.2 13 56
75 0 0 0 0 0 0 0 0 0
65 26.6 29 40.1 41.4 96 108.3 35.5 78 87.1

65 75 14.8 4 15.0 52.1 25 115.4 32.1 18 79.3
75 16.7 1 15.3 80.0 4 271.3 12.5 1 12.5

4280
3 mg 7 mg 14 mg

65 114 110 120 108
65 75 63 67 49 60

75 7 7 12 13
65 76.3 87 75.5 83 75.8 91 80.6 87

65 75 74.6 47 70.1 47 79.6 39 86.7 52
75 71.4 5 100 7 100 12 92.3 12
65 21.9 25 32.7 36 44.2 53 48.1 52

65 75 25.4 16 31.3 21 51.0 25 51.7 31
75 42.9 3 28.6 2 66.7 8 53.8 7
65 7.0 8 15.5 17 8.3 10 8.3 9

65 75 14.3 9 9.0 6 12.2 6 5.0 3
75 0 0 28.6 2 25.0 3 0 0

a)
65 54.4 62 399 57.3 63 473 50.8 61 397 53.7 58 481

65 75 66.7 42 488 59.7 40 493 67.3 33 537 60.0 36 447
75 28.6 2 219 85.7 6 430 50.0 6 763 84.6 11 554
65 23.7 27 41.8 39.1 43 62.3 40.8 49 82.4 52.8 57 129.9

65 75 27.0 17 41.5 40.3 27 88.3 49.0 24 91.9 50.0 30 163.0
75 42.9 3 54.7 28.6 2 52.1 66.7 8 212.6 30.8 4 93.8

% /100
a) 59 a)
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III

 

 

65

65 75

 

 

7.R.7  

GLP-1

30

GLP-1

2

650 34 44 14

4000  

 

GLP-1

GLP-1

GLP-1

 

 

8.  
8.1  

 

 

8.2 GCP  
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CTD5.3.5.1-5 CTD5.3.5.1-6 CTD5.3.5.1-11 GCP

 

 

9. 1  
2

GLP-1 2
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2  
 

2 5 12  

 

 
 3 mg 7 mg 14 mg 

  

  

 7 24  

 

 

 

 

 

1.  

20 12 25 20 8  

 

1.1  

III 4233

3 mg 7 mg 14 mg II/III

4281 III

4282 III 4222 4224

III 4280

4233 4222 4224 4280

 

 

 

1.2  

GLP-1

III
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1.3  

2

GLP-1

GLP-1

2

GLP-1

1  

DPP-4 GLP-1 DPP-4

 

DPP-4

 

 

1.4  

1.4.1  

III 4233

3 mg 7 mg 14 mg

14 mg 3 mg 7 mg 14 mg

GLP-1

4281 4282

7 mg HbA1c 4281 4282 4233

4222 4280 14 mg 7 mg

7 mg

III

3 mg 4 7 mg 14 mg 7 mg

4 3 mg

III 3 mg HbA1c 7.0%

3 mg

3 mg 3 mg

7 mg  

3 mg

3 mg

3 mg 7 mg
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1 1 7 mg

1 1 3 mg 4 1 1 7 mg

1 1 7 mg 4

1 1 14 mg  

 

1.4.2  

III 120 mL

30

III

SNAC 2

7 mg 2

14 mg 7 mg 2

in vitro

 

14 mg

7 mg 2

14 mg 7 mg 2

 

 

 

 1

120 mL 3 mg 7 mg 14 mg

1 30

 

 14 mg 7 mg 2  
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 2  
 34 44  

 650  

 HbA1c  

 

1.6  

1 36

25 15 36  
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2.  

6

 

 

 

2  

 

 

1 1 7 mg

1 1 3 mg 4 1 1 7 mg

1 1 7 mg 4 1 1

14 mg  

 

 

 

 

 

 

 

  



i 
 

ALP Alkaline phosphatase

AST Aspartate aminotransferase

ATP Adenosine triphosphate

AUC Area under the drug plasma 
concentration-time curve

BHK Baby hamster kidney 
BMI Body mass index
cAMP Cyclic adenosine monophosphate
Ccr Creatinine clearance

Cmax Maximum plasma concentration
CQA Critical quality attributes
CSF Cerebrospinal fluid
CV Coefficient of variation
CYP Cytochrome P450 P450
DPP-4 Dipeptidyl peptidase-4 -4
eGFR Estimated glomerular filtration rate
EMA European Medicines Agency
EPC
FAS Full Analysis Set
FDA Food and Drug Administration
GLP-1 Glucagon-like peptide-1 -1
HCP Host cell protein
HbA1c Hemoglobin A1c A1c
HDL-C High density lipoprotein cholesterol
HLT High Level Term
HMWP High-molecular-weight protein

ICH Q5B
DNA

10 1 6
3

ICH Q5D

12 7 14
873

LC-MS/MS Liquid chromatography-tandem mass 
spectrometry

/

LDL-C Low density lipoprotein cholesterol

LEC

LOCI Luminescent oxygen channelling
Immunoassay

MCB Master cell bank



ii 
 

MedDRA Medical dictionary for regulatory 
Activities ICH

Met Metformin Hydrochloride

NGSP National glycohemoglobin 
standardization program

NPH Neutral Protamine Hagedorn
PPK Population pharmacokinetics
PT Preferred terms
QbD Quality by design

QTc Individual heart-rate corrected QT QT
RIA Radioimmunoassay

-HPLC   high performance
liquid chromatography

-UHPLC   ultra high performance
liquid chromatography

-HPLC -high pressure liquid 
chromatography

SGLT Sodium glucose co-transporter
SMQ Standardised MedDRA queries
SNAC Salcaprozate sodium
SOC System organ class
SU Sulfonylurea
TC Total cholesterol

  
TG Triglyceride

  

t1/2 Elimination half life
TZD Thiazolidinedione
UGT UDP-glucuronosyl transferase
WCB Working cell bank
α-GI Alpha-glucosidase inhibitor α-

2 mg

Rapid-acting insulin secretagogues


