
 
 

 
24 11 2  

 
 
 

40 mg 
 

 
23 12 19  

 
 

24 10 26

 
4  



24 10 16

40 mg

23 12 19

1 40 mg

4 6



2

24 10 16

40 mg

23 12 19

           

1 4 mL

10 mg/mL

0.5 4 mg 0.05 0.4 mL

40 mg/mL

1 1 mL

40 mg/mL

4 mg 0.1 mL



3

1

24 9 6

.

40 mg

23 12 19

1 40 mg

           

1 4 mL

10 mg/mL

0.5 4 mg 0.05 0.4 mL

40 mg/mL

1 1 mL

40 mg/mL

4 mg 0.1 mL  

 

.

1.

2010 10

Diabetic Macular Edema; DME

-
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DME 8

/ 1001 1 4 8 mg 12

8 mg 4 mg

. . 59: 845-850, 2005 Chieh JJ et al. Retina. 25: 828-834, 2005

Avitabile T et al. Am J Ophthalmol. 140: 695-702, 2005 4 8 mg

12

12

96 32

100 8 mg 33 4 mg 34 33 FAS

ETDRS Early Treatment Diabetic Retinopathy Study

4 m 4

8 mg 4 mg 8 mg

4 mg

4 FAS
8 mg 4 mg

33 34 33
57.8±7.4 56.0±8.8 56.6±10.4
62.3±8.8 61.5±9.3 57.3±11.0

[95% ] a) 4.0 [0.6, 7.5] 4.7 [1.3, 8.1] -
p a), b) 0.022 0.008 -

±
a /8 mg /4 mg

LOCF
b 8 mg

12 8 mg 90.9% 30/33 4 mg 79.4% 27/34

42.4% 14/33 2 5

8 mg 12.1% 4/33

1 4 mg 2.9% 1/34 1

8 mg 2 1 8 mg 1

12 8 mg 66.7% 22/33 4 mg 41.2% 14/34

0% 0/33

8 AAO 2002
35 70 OCT3000 300 m

2
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5 2
 8 mg

(33 )
4 mg
(34 ) (33 )

13 (39.4) 11 (32.4) 4 (12.1)
3 (9.1) 4 (11.8) 0
2 (6.1) 0 0
2 (6.1) 0 0

9 1 (3.0) 0 3 (9.1)
6 (18.2) 4 (11.8) 1 (3.0)
6 (18.2) 2 (5.9) 2 (6.1)
6 (18.2) 3 (8.8) 0
6 (18.2) 8 (23.5) 0
1 (3.0) 3 (8.8) 1 (3.0)

0 2 (5.9) 0
0 2 (5.9) 1 (3.0)

3 (9.1) 1 (2.9) 0
%

12

8 mg 9.1% 3/33 4 mg 23.5% 8/34 8

mg 3 4 mg 2

1

/ 4002

/ 4002 4 mg 8 mg 0.1 mL

/ 4002

/ 4002

/ 4002 6

8 mg 4 mg

1 12

9 ETDRS 15
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8 mg 4 mg 95% 4.0 0.6, 

7.5 4.7 1.3, 8.1 ETDRS 1 5

7 8 mg 4 mg 5

p=0.020 0.011

Fisher’s exact test 4 mg 10

p=0.017 Fisher’s exact test
10 12 ETDRS

4 mg 4.9 13.7

/ 4002

0.2 2.9 11 -1.48 2.7 12 VEGF 1 3

3.5 6.4 13 5.1 5.6 14

6 4002 FAS
1 4 8 12 6 9

8 mg 57.8±7.4
(33)

61.1±9.6
(33)

62.2±8.8
(33)

61.7±8.3
(32)

62.1±8.6
(30)

61.6±10.9
(9)

59.0±13.1
(3)

4 mg 56.0±8.8
(34)

59.1±10.2
(34)

60.1±8.6
(34)

61.6±8.8
(34)

61.5±9.3
(34)

61.1±9.6
(18)

64.2±10.7
(6)

56.6±10.4
(33)

58.3±12.5
(33)

57.9±12.0
(33)

57.7±11.3
(32)

57.3±11.2
(32) - -

±
6

7 4002 FAS
15 10 5 -4 4 -5

8 mg 0 (0/33) 18.2 (6/33) 51.5 (17/33) 42.4 (14/33) 6.1 (2/33)
4 mg 8.8 (3/34) 35.3 (12/34) 52.9 (18/34) 44.1 (15/34) 2.9 (1/34)

6.1 (2/33) 9.1 (3/33) 21.2 (7/33) 57.6 (19/33) 21.2 (7/33)
%

DME . . 111: 

936-945, 2007 10 /

4002 DME

10 Hauser D et al. Retina. 28: 825-830, 2008 Audren F et al. Am J Ophthalmol. 142: 794-799, 2006 Kim JE et al. Retina. 28: 735-740, 2008 Massin 
P et al. Ophthalmalogy. 111: 218-225, 2004 Larsson J et al. Am J Ophthalmol. 139: 802-806, 2005 Audren F et al. Acta Ophthalmol Scand. 84: 
624-630, 2006 Chung EJ et al. Yonsei Med J. 49: 955-964, 2008 Larsson J et al. Acta Ophthalmol. 87: 275-280, 2009

11 Cunningham ET Jr et al. Ophthalmology. 112: 1747-1757, 2005 Sultan MB et al. Ophthalmology. 118: 1107-1118, 2011 Massin P et al. Diabetes 
Care. 33: 2399-2405 2010

12 Beck RW et al. Arch Ophthalmol. 127: 245-251, 2009 Elman MJ et al. Ophthalmology. 117: 1064-1077, 2010 Nguyen QD et.al. Ophthalmology.
116: 2175-2181, 2009 Mitchell P et al. Ophthalmology. 118: 615-625 2011

13 Cunningham ET Jr et al. Ophthalmology. 112: 1747-1757, 2005 Sultan MB et al. Ophthalmology. 118: 1107-1118, 2011 Nguyen QD et.al. 
Ophthalmology. 116: 2175-2181, 2009 Massin P et al. Diabetes Care. 33: 2399-2405 2010 Mitchell P et al. Ophthalmology. 118: 615-625 2011

14 Elman MJ et al. Ophthalmology. 117: 1064-1077, 2010
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2

/ 1001 / 4002 8 mg 4 mg

5% 8

8 8 mg 4 mg 5%
1001 4002 +

8 mg
(44 )

4 mg
(45 )

1 mg
(11 ) (33 )

15 (34.1) 12 (26.7) 0 4 (12.1)
3 (6.8) 4 (8.9) 0 0

10 (22.7) 9 (20.0) 0 0
8 (18.2) 9 (20.0) 4 (36.4) 3 (9.1)

10 (22.7) 5 (11.1) 2 (18.2) 1 (3.0)
6 (13.6) 2 (4.4) 0 2 (6.1)
8 (18.2) 4 (8.9) 2 (18.2) 0

15 (34.1) 10 (22.2) 1 (9.1) 0
2 (4.5) 4 (8.9) 0 1 (3.0)
1 (2.3) 4 (8.9) 1 (9.1) 0
3 (6.8) 1 (2.2) 0 0

%

1

/ 4002 9

12 / 1001

/ 4002 15 10 8 mg

15/44 4 mg 10/45 1 mg 1/11 30 mmHg

8 mg 5 4 mg 4 1 mg 1 8 mg 44 mmHg 4 mg 38 mmHg

1 mg 30 mmHg 16 17 8 mg 1 4

10 4 mg 1 10 1 mg 1 8 mg

4 mg 2 8 mg

9 4 mg 4 1 mg 1 2 4 8 mg 4 4 mg 3

8 mg 2 4 mg 1

15 / 1001 24 mmHg / 4002
24 mmHg

16 7 3 20 227
/ 1001 30 mmHg

1 50 mmHg
17

3
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9 mmHg 4002
8 mg 4 mg

14.8±3.8 [8, 21] (33) 15.2±2.7 [10, 21] (34) 15.1±3.0 [11, 20] (33)
1 15.7±5.9 [8, 44] (33) 15.8±3.8 [10, 25] (34) 14.7±3.1 [10, 20] (33)
4 16.8±3.8 [8, 28] (33) 16.6±3.5 [10, 26] (34) 14.5±2.9 [10, 20] (33)
8 17.6±3.5 [11, 27] (32) 18.1±4.4 [10, 35] (34) 14.1±3.0 [11, 22] (24)
12 18.0±4.1 [11, 26] (31) 17.7±3.6 [11, 26] (34) 14.5±2.7 [11, 21] (21)
6 18.4±8.2 [10, 39] (13) 17.9±5.9 [11, 38] (21) -
9 15.6±4.9 [8, 21] (7) 14.7±3.5 [11, 21] (7) -
12 18.0±3.6 [14, 21] (3) 10 (1) -

± [ , ]
6

10 1001 4002
8 mg 4 mg 1 mg

1001
(11 )

4002
(33 ) (44 )

1001
(11 )

4002
(34 ) (45 )

1001
(11 )

4002
(33 )

* 5 (45.5) 10 (30.3) 15 (34.1) 0 10 (29.4)** 10 (22.2) 1 (9.1) 0

12
3 (27.3) 6 (18.2) 9 (20.5) 0 8 (23.5) 8 (17.8) 1 (9.1) 0

12
2 (18.2) 4 (12.1) 6 (13.6) 0 3 (8.8) 3 (6.7) 0 -

%
* 1001 24 4002 12
**

3

. . 111: 

936-945, 2007

18

/ 1001 / 4002

/ 1001 / 4002

133 84 58 19

18

26 16

11 12 14.3% 19/133 8 mg 10/44 4 mg 9/45

16 8 mg 8 4 mg 8 3 8 mg 1 4 mg 2

19
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6 8 mg 3 4 mg 3 14 8 mg 7 4 mg 7

4 8 mg 3 4 mg 1

8 mg 2 1 5 17

12 16 6 365

8 mg 1 5 3 5 3

4 mg 5 4 2

8 mg 8 5 4 mg 3 2

216 531

8 1 7

2 8 mg 1

4 mg 1

11 1001 4002
8 mg 4 mg 1 mg

1001
(11 )

4002
(33 ) (44 )

1001
(11 )

4002
(34 ) (45 )

1001
(11 )

4002
(33 )

* 5 (45.5) 5 (15.2) 10 (22.7) 1 (9.1) 8 (23.5) 9 (20.0) 0 0

12
0 2 (6.1) 2 (4.5) 0 0 0 0 0

12
5 (45.5) 3 (9.1) 8 (18.2) 1 (9.1) 8 (23.5) 9 (20.0) 0 -

%
* 1001 24 4002 12

12 1001 4002

mg

1001

1 8
365 166 531
365 91 - -

2 8 365 93 458

3 8 282 166 448

4 8 364 374 -
5 8 183 165 348

6 4 146 608 -

4002

1 8 259 79 338
2 8 183 154 -
3 8 341 37 378
4 8 5 211 216
5 8 1 286 287

6 4 261 196 419

7 4 267 111 370

8 4 347 21 -

9 4 212 145 -
10 4 343 0 -
11 4 246 - - -
12 4 364 147 -
13 4 339 130 469

4 mg 2.3 64.3%
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4.2 83.0%20 5 13 mg 16.7 43.8%
21

/ 1001 / 4002 4 mg

20.0% 9/45 9 3

4 mg

. 11 . . 75-83, 2010

DME

DME

DME

4 mg 6

/ 4002

13 12

20 Diabetic Retinopathy Clinical Research Network. Ophthalmology. 115: 1447-1459, 2008 Beck RW et al. Arch Ophthalmol. 127: 245-251, 2009
Hauser D et al. Retina. 28: 825-830, 2008 Audren F et al. Am J Ophthalmol. 142: 794-799, 2006 Kim JE et al. Retina. 28: 735-740, 2008 Massin 
P et al. Ophthalmology. 111: 218-225, 2004 Audren F et al. Acta Ophthalmol Scand. 84: 624-630, 2006 Chung EJ et al. Yonsei Med J. 49: 955-964, 
2008 Larsson J et al. Acta Ophthalmol. 87: 275-280, 2009 Martidis A et al. Ophthalmology. 109: 920-927, 2002 Sutter FK et al. Ophthalmol. 111: 
2044-2049, 2004 Negi AK et al. Eye. 19: 747-751, 2005 Avci R et al. Clin Experiment Ophthalmol. 34: 27-32, 2006 Kang SW et al. Arch 
Ophthalmol. 124: 653-658, 2006 Gibran SK et al. Eye. 20: 720-724, 2006 Ozdemir H et al. Am J Ophthalmol. 140: 251-255, 2005 Lee WF and 
Yang CM. J Formos Med Assoc. 103: 692-700, 2004 Ramezani A et al. Korean J Ophthalmol. 21: 95-99, 2007 Lam DS et al. Ophthalmology. 114: 
2162-2167, 2007 Dehghan MH et al. Int Ophthalmol. 28: 7-17, 2008 Bae JS et al. Korean J Ophthalmol. 23: 80-85, 2009 Yalcinbayir O et al. 
Ophthalmologica. 225: 222-227, 2011 Gillies MC et al. Ophthalmology. 118: 866-872, 2011 Gillies MC et al. Clin Experiment Ophthalmol. 38: 
605-612, 2010 Elman MJ et al. Ophthalmology. 117: 1064-1077, 2010 Mirshahi A et al. Retina. 30: 254-259, 2010 Gillies MC et al. Invest 
Ophthalmol Vis Sci. 51: 2322-2328, 2010 Bressler NM et al. Arch Ophthalmol. 127: 1566-1571, 2009 Gillies MC et al. Ophthalmology. 116: 
2182-2187, 2009 Aydin E et al. Eur J Ophthalmol. 19: 630-637, 2009 Gillies MC et al. Ophthalmology. 116: 591, 2009 Maia OO Jr et al. Am J 
Ophthalmol. 147: 291-297, 2009 Ockrim ZK et al. Br J Ophthalmol. 92: 795-799, 2008 Grover D et al. Cochrane Database Syst Rev. 23: 1-32, 2008
Kaderli B et al. Int Ophthalmol. 26: 207-214, 2005 Lam DS et al. Br J Ophthalmol. 91: 199-203, 2007 Gillies MC et al. Ophthalmology. 113: 
1533-1538, 2006 Cardillo JA et al. Ophthalmology. 112: 1557-1563, 2005 Karacorlu M et al. Eye. 19: 382-386, 2005 Goyal S et al. Graefes Arch 
Clin Exp Ophthalmol. 249: 15-27, 2011

21 Spandau UH et al. Br J Ophthalmol. 89: 999-1003, 2005 Bae JS et al. Korean J Ophthalmol. 23: 80-85, 2009 Lam DS et al. Br J Ophthalmol. 91: 
199-203, 2007 Figueroa MS et al. Retina. 28: 420-426, 2008
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12 14

2 8 mg

1 1

13 4002
8 mg 4 mg

33 33 (100) 34 34 (100)
1 33 33 (100) 34 32 (94.1)
1 33 32 (97.0) 34 34 (100)
4 33 28 (84.8) 34 31 (91.2)
8 32 24 (75.0) 34 21(61.8)
12 31 8 (25.8) 34 18 (52.9)
6 33 3 (9.1) 34 6 (17.6)
9 33 0 34 0
12 33 0 34 0

%

14 4002

8 mg (8 ) 4 mg (18 ) 8 mg (23 ) 4 mg (16 )
3 (37.5) 7 (38.9) 9 (39.1) 4 (25.0)
1 (12.5) 2 (11.1) 1 (4.3) 2 (12.5)
1 (12.5) 0 0 0

0 1 (5.6) 0 0
0 0 2 (8.7) 0
0 0 1 (4.3) 0
0 1 (5.6) 1 (4.3) 0

2 (25.0) 2 (11.1) 3 (13.0) 2 (12.5)
1 (12.5) 1 (5.6) 4 (17.4) 1 (6.3)

0 2 (11.1) 6 (26.1) 1 (6.3)
1 (12.5) 4 (22.2) 4 (17.4) 4 (25.0)

%

/ 1001 / 4002 133

49 2 8 mg

2

60

QOL quality of life

2
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DME

DME

. . 9: 63-66, 2006 Toda J et al. 

Diabetes Res Clin Pract. 84: e38-e40, 2009 DME /

1001 / 4002

15

0/33 10.0% 10/100 1 mg 1/11 4 mg 5/45 8 mg

4/44 10 8 2 4

mg 1 8 mg 1 12 HbA1c

HbA1c

15 1001 4002
8 mg 4 mg 1 mg

1001
(11 )

4002
(33 ) (44 )

1001
(11 )

4002
(34 ) (45 )

1001
(11 )

4002
(33 )

* 1 (9.1) 3 (9.1) 4 (9.1) 2 (18.2) 3 (8.8) 5 (11.1) 1 (9.1) 0

12
1 (9.1) 3 (9.1) 4 (9.1) 2 (18.2) 3 (8.8) 5 (11.1) 1 (9.1) 0

12
0 0 0 0 0 0 0 -

%
* 1001 24 4002 12

/ 4002

± HbA1c 7.0% 8 mg 5.1±5.8 17 4 mg

5.1±5.9 21 0.5±9.6 13 HbA1c 7.0% 8 mg 3.9±6.1 16

4 mg 6.2±6.9 13 0.9±7.5 20

3

3

/ 4002



18

/ 1001 2/33

DME 3

Diabetic Retinopathy Clinical Research Network. Ophthalmology. 115: 1447-1459, 2008

Diabetic Retinopathy Clinical Research Network. Arch Ophthalmology. 127: 245-251, 2009

4 4 mg

1

/

4002

/ 4002

/ 1001 2 22

DME

Diabetic Retinopathy Clinical Research 

Network. Ophthalmology. 115: 1447-1459, 2008 Diabetic Retinopathy Clinical Research Network. Arch 

Ophthalmology. 127: 245-251, 2009 4 mg 2 3

Elman MJ et al. Ophthalmology. 117: 1064-1077, 2010

DME

2 3 23 3

22

/ 4002

22 Wang YS et al. Chin Med J. 124: 352-358, 2011 Gillies MC et al. Ophthalmology. 118: 866-872, 2011 Gillies MC et al. Clin Experiment 
Ophthalmol. 38: 605-612, 2010 Elman MJ et al. Ophthalmology. 117: 1064-1077, 2010 Gillies MC et al. Invest Ophthalmol Vis Sci. 51: 2322-2328, 
2010 Gillies MC et al. Ophthalmology. 116: 2182-2187, 2009 Soheilian M et al. Ophthalmology. 116: 1142-1150, 2009 Diabetic Retinopathy 
Clinical Research Network. Ophthalmology. 115: 1447-1459, 2008 Beck RW et al. Arch Ophthalmol. 127: 245-251, 2009 Ockrim ZK et al. Br J 
Ophthalmol. 92: 795-799, 2008 Gillies MC et al. Ophthalmology. 113: 1533-1538, 2006 Avci R et al. Clin Experiment Ophthalmol. 34: 27-32, 2006
Ozdemir H et al. Am J Ophthalmol. 140: 251-255, 2005 Negi AK et al. Eye. 19: 747-751, 2005 Karacorlu M et al. Eye. 19: 382-386, 2005 Jonas JB 
et al. Arch Ophthalmol. 121: 57-61, 2003 Martidis A et al. Ophthalmology. 109: 920-927, 2002

23 Gillies MC et al. Ophthalmology. 118: 866-872, 2011 Gillies MC et al. Clin Experiment Ophthalmol. 38: 605-612, 2010 Elman MJ et al. 
Ophthalmology. 117: 1064-1077, 2010 Gillies MC et al. Ophthalmology. 116: 2182-2187, 2009 Diabetic Retinopathy Clinical Research Network. 
Ophthalmology. 115: 1447-1459, 2008 Beck RW et al. Arch Ophthalmol. 127: 245-251, 2009 Gillies MC et al. Ophthalmology. 113: 1533-1538, 
2006
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DME

Gillies MC et al. Clin Experiment 

Ophthalmol. 38: 605-612, 2010

. . 26: 295-299, 2009 Inatani M et al. Am J 

Ophthalmol. 145: 676-681, 2008

4 4 mg

/ 4002 8 mg 4 mg

/ 1001 / 4002

8 2 8 mg

8 mg 2 1

8 mg 2

1 4 mg

/ 4002

2 4 mg

5

DME FAG

Otani T and Kishi S. Ophthalmology. 114: 104-107, 2007 OCT

Otani T et al. Am J Ophthalmol. 127: 688-693, 1999 DME

FAG DME DME

. 2

. . 188-193, 2005
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VEGF . . 28: 173-182, 2011

. . 27: 1217-1221, 2010 . . 28: 1413-1423, 2011

DME

. 2 . . 266-269, 2005

DME DME

DME

2

3

DME

6

 

 2

.

1.

2. GCP
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5.3.5.1-1 GCP

.

DME

DME
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2

24 10 15

.

40 mg

23 12 19

.

20 12 25 20 8

1

/ 4002

DME

/ 4002

DME  

2

/ 1001 3

. . 21: 1011-1015, 2004 12

12 24 22

12 / 1001 4 mg

84 12 11 9 0.020 ng/mL

2 0.026 0.039 ng/mL 3



23

3

3

1

.

4

           

1 4 mL

10 mg/mL

0.5 4 mg 0.05 0.4 mL

40 mg/mL

1 1 mL

40 mg/mL

4 mg 0.1 mL




