
18 12 7

0.25mg 0.5mg 0.75mg 

17 6 21

18 11 30
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18 11 21

0.25mg 0.5mg 0.75mg 

17 6 21
1 0.25mg 0.5mg 0.75mg
1-(1)

C53H83NO14

958.22 
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O
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O
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18 11 21
0.25mg 0.5mg 0.75mg 

17 6 21

6
ISHLT The International Society for Heart and Lung 

Transplantation 3A HDC Hemodynamics 
Compromise

B253 AZA

AZA

A CsA
CsA

1 0.5mm
48

AZA

1.5mg 1 2
1 3mg
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 10

(1) 
in vitro
) 4.2.1.1-1 3
IL-2 20 CD4 T

80%
50% IC50 ±SD 1.1±1.0nM 0.54±0.38nM

1/2
IL-15 2ng/mL CD4 T

IC50 ±SD 1.2±1.4nM
0.47±0.25nM 1/2

IL-2 CD25
IL-2/IL-2 IL-15 IL-2

IL-2 T IL-15
Transplantation 67: 870-876, 1999 IL-15

T IL-2/IL-2 CD25

B B13-29 2 IL-6
B13-29-15 IL-6

B13-29-2 B13-29-15
IC50 ±SD 0.68±0.48nM 0.28±0.29nM

1/2 1/3
10%

IC50 ±SD
50.3±9.7nM IC50 ±SD 2.0±1.4nM
1.5±1.7nM

1/2

) 4.2.1.1-4 8
TAC FKBP-12 TAC

TAC FKBP-12
TAC IC50 ±SD 2.0±0.5nM 1.0±0.2nM 0.8±0.3nM

FKBP-12 1/2 1/3
) B B13-29 2 IL-6

B13-29-15 FKBP-12
TAC TAC

TAC 100
200

IL-6 p70 S6 B-13-29-15
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p70 S6
1nM IL-6 p70 S6

5mg/kg 2 PBMC p70 S6
22 35%

FKBP-12 /FKBP-12 mTOR X
/FKBP-12 X

FKBP-12 /FKBP-12 J Mol Biol 229: 105-124, 
1993; Science 252: 839-842, 1991 40

FKBP-12 1/2
1/3 40 FKBP-12 Gln53-CO

40 2-
/FKBP-12

mTOR /FKBP-12
mTOR 12kD FRB X Science 273: 

239-242, 1996 /FKBP-12/FRB 40 2-
FRB

/FKBP-12/mTOR

) ) FKBP-12
mTOR p70 S6

FKBP-12 mTOR
mTOR

) 4.2.1.1-1 9 10 15 17
PBMC peripheral blood mononuclear cells

MLR mixed lymphocyte reaction
T

MLR IC50 ±SD 0.53±0.71nM
0.48±0.34nM  IC50 2 4

CsA MLR
CsA

70%
Clin Exp Immunol 28: 1-18, 1977

Nat Med 4: 1392-1396, 1998; Proc Natl Acad Sci USA 93: 4051-4056, 1996
C57Bl/6 1 T TI-1 TNP-LPS

B
C57Bl/6 2 T TI-2 DAGG-Ficoll
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2,4- - -Ala-Gly-Gly-Ficoll T TD
SRBC Sheep Red Blood Cells B

Jerne PFC Plaque Forming Cells TNP DNP
SRBC B

TI-1 TNP-LPS in vitro B
CsA IC50 ±SD 1.49±1.76nM 0.37±0.50nM >3,000nM

CsA TI-2 DAGG-Ficoll in vitro B
IC50 ±SD 0.86±0.18nM 0.17±0.08nM 7.1±3.5nM TD

SRBC in vitro B IC50 ±SD
1.65±0.84nM 0.23±0.12nM 25.3±5.6nM B IC50

5 7
TI-1 TI-2 in vitro B CsA

B TI-1 TI-2 TD CsA
T B

) in vitro 4.2.1.1-15 17
) MLR 5

2 PKF226-320 PKF229-255 1/60
1/145 2 24-/25- - 46- -

1/90 1/500 P57 ATG181
FKBP-12 2 3 1/100
P57 ATG181

T B
5 in vitro

in vivo
) 4.2.1.1-10 11 18

Wistar/F MHC Major 
Histocompatibility Complex Wistar/F Fisher 344

4
GvH Graft versus Host

1 3 9mg/kg GvH 4
3mg/kg 77±11% ±SD

66±12%
SRBC IgM A/B

SRBC 4
SRBC IgM 50%

2mg/kg 8mg/kg
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A B 1.5mg/kg 1 1 2
A B

) 4.2.1.1-12 14
MHC 1

14
100

[Wistar/F Fisher 344] F1 Wistar/F

0.5mg/kg 5 5
0.5mg/kg 5 4 MHC

Brown Norway Lewis
1mg/kg

2.5mg/kg 5 3 1 80
1 26

MHC
1 1

500 mol/L 50mmol/L

2 2 50%
0.63 1.25mg/kg/

2 0.75 1.5mg/kg
4 4 8

6 0.75mg/kg
7

27 8 91 1.5mg/kg
6 59 28 85

28 69 4
76 1

85
1 0.75 1.5mg/kg

43 5 103 56 8 103
1.5mg/kg 8 3 103

Mann-Whitney U p<0.05

24



 14

) 4.2.1.1-12
DA Lewis

100
100

in vivo CsA CsA

6 8 CsA 2.5mg/kg
CsA 5mg/kg 2.5mg/kg
20 5mg/kg

CsA
CsA

1mg/kg 5 4
CsA 2mg/kg

1 2mg/kg

5mg/kg CsA
CsA

) 4.3-1 3 4
CsA

Hausen Transplantation 67: 956-962, 1999 Brown-Norway
Lewis 21

CsA
14

2.5mg/kg
CsA 7.5mg/kg 8 5 3

2.5mg/kg CsA 7.5mg/kg 7 3
4

6 CsA
14 24

28 3ng/ml 27 3ng/ml
49 5ng/ml 14 24
CsA 318 25ng/ml CsA 815 67ng/ml

683 106ng/ml CsA
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7
CsA 7.5mg/kg 2.5mg/kg CsA

Ann Thorac Surg 69: 904-909, 2000
Hausen Transplantation 69: 76-86, 2000 MHC

CsA
28 1.5mg/kg

CsA 0 7 150mg/kg 100mg/kg
CsA 300ng/ml

CsA 100 150mg/kg

CsA 20 40ng/ml 100 200ng/ml

1.5mg/kg CsA 50mg/kg 6

2
IL-2

10 20ng/ml
Transplantation 69: 

488-496, 2000
) 4.2.1.1-14 4.3-6 7
DA Lewis

CsA 8
8

44% 0.31 0.63 1.25mg/kg CsA 2.5 5.0 7.5mg/kg
CsA 2.5mg/kg

0.63mg/kg
0.31mg/kg 91%

Viklicky Transplantation 69: 497-502, 2000 Fisher F334
Lewis

10
CsA 1.5mg/kg/ CsA 0.5mg/kg/

24

Transplantation 69: 497-502, 2000
Salminen JHeart Lung Transplant 19: 193-206, 2000

1cm3

CsA 10mg/kg
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1.5mg/kg AZA
Azathioprine 2mg/kg 3 AZA 37

3
J Heart 

Lung Transplant 19: 193-206, 2000

(2) 
4.2.1.3-2

0.3 3 30mg/kg

4.2.1.3-3 4 4.2.3.1-1 3
Primary observation test 50mg/kg

20mg/kg
50mg/kg

15
2,000mg/kg

50mg/kg

50mg/kg
5-HT BaCl2 10-5M

10-7 10-6M

4.2.1.3-1 6 7 4.2.3.2-14 17 24
10mg/kg

0.1 10 g/ml QT
100ng/ml hERG

ECG CsA QT

4.2.1.3-8

(3) 
in vitro 4.2.1.2-1

5 T. mentagrophytes A. fumigatus C. albicans Cr. neoformans S.
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cerevisiae C. albicans Cr. neoformans
C. albicans C. albicans

C. glabrata C. krusei C. parapsilosis C. tropicalis
C. krusei

B
4.2.1.2-7 10

4.2.1.2-2 6
Transplantation 75: 1710-1717, 2003; Proc Natl 

Acad Sci USA 97: 4285-4290, 2000
in vitro in vitro

in vitro
in vivo

(1) mTOR FKBP-12
mTOR FKBP-12

Genomics Institute of the Novartis Research Foundation
mTOR FKBP-12

http://symatlas.gnf.org/SymAtlas mTOR FKBP-12 mRNA
mTOR mRNA

mTOR
FKBP-12 mRNA

FKBP-12 mRNA

FKBP-12
FKBP-12

FKBP-12
TAC FKBP 3 5% IL-2 50%

TAC FKBP
J Pharmacol Exp Ther 268: 32-41, 

1994 FKBP-12 TAC
FKBP-12
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mTOR mTOR
TAC FKBP

FKBP-12
FKBP-12

(2) in vivo
in vitro 1/7 1/2 in

vivo

83% 4.2.2.3-8 94.5% Transplantation 56: 1202-1206, 1993
75% 4.2.2.3-8 92% RapamuneⓇ

3 in vivo

4.  2)  (1) 
in vitro

GvH
1 3 9mg/kg

3mg/kg
9mg/kg

9mg/kg
1mg/kg/

9mg/kg/

2 2.5mg/kg/

5mg/kg/
5mg/kg/ 2.5mg/kg/

9mg/kg/

9mg/kg/

in vivo
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in vitro 1/2 1/7 in vitro

1 5

in vitro
GvH 1mg/kg/ 1

3mg/kg/ in vivo
9mg/kg/

GvH 1mg/kg/
in vivo

GvH 1mg/kg/
3mg/kg/

in vivo
CsA

(3) in vitiro CsA
MLR CsA

IC70

50% T in vitro
MLR T 50%

CsA IC70 IC50 CsA
IC70 IC90

IC50 CsA

in vivo T

1.5mg/kg/ CsA 50mg/kg/
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– 2 CsA
tmax Cmax –

CsA CsA

2.5mg/kg CsA 7.5mg/kg

CsA

CYP3A4
P P-gp CsA CYP3A4
P-gp 0.6 mg/kg

CsA 2.5 mg/kg
AUC 5

CsA
CsA P-gp CYP3A4

CsA CsA CsA
CsA

CsA CsA
CsA Transplantation 

67: 956-962, 1999
CsA

CYP3A4 P-gp

CYP3A4 CsA
CsA TDM Therapeutic 

Drug Monitoring
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CsA CsA

–

CsA P-gp CYP3A4
CsA –

CsA CsA
CsA

CsA
CsA

(4) 
CsA

T

CsA

in vitro
CsA

CsA

2) 
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14C 14C- 3H 3H-

LSC
QWBAL

- LC-RID
– LC-MS

ELISA
–UV HPLC/UV

(1) 
4.2.2.2-1 5 7 4.2.3.2-1 3 7 9 11 14 21 4.2.3.4.1-1 2

4.2.3.5.1-1 3
3H- 14C-

t1/2(h) 
(mg/kg) 

N Tmax
( ) (%) 

BA
(%) 

CL
(mL/min/kg)

Vss
L/kg

0.9 i.v 3  0.79 0.42  9.8 
0.9 p.o. 3 1 12 5 
1 i.v 5  21 52 76±21 60±23 
10 i.v 4  32 44 80±21 60±27 
1.5 p.o. 5 1.6±1.5 39 14  96±39 61±11 
15 p.o. 5 2.2±1.1 43 26  96±6 47±7 
1 i.v 3  3.1 4.3 54 27 
5 p.o. 3 1.2±0.8 18 6  46±26 18±1 

Tmax

 BA CL Vss

3H- 0.5mg/kg 21
0.1 15mg/kg/

0.1 15mg/kg/ 0.005 0.05mg/kg/ 0.1
45mg/kg/ 0.05 30mg/kg/

4. 2)
4.2.2.2-8 10

Caco-2
P-gp

12 P-gp

in situ
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(2) 
4.2.2.3-6 8

5 5,000ng/mL 98%
5ng/mL 76 79%

1 g/mL 11 29%

99.9% 92.4%
84%

4. 2)
 (1) in vitro

4.2.2.2-3 5 7 4.2.2.3-1 2 4 7
3H- 1mg/kg

AUC AUC
1.4 1.9 10 13

5
14C- 1.5mg/kg 2

3H-

3H- 0.5mg/kg 21 24
24 3 24

2

3H- 0.1 30mg/kg
/ T/P 0.1 1mg/kg 0.3
30mg/kg T/P 3 -

-

4.2.2.3-3 4.2.3.5.1-2 4.2.3.5.2-1 3
13 17 3H- 0.9mg/kg 0.5 2 6

24 13
0.5 24 1/3 2/3 17
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6

-

(3) 4.2.2.2-1 2 4 5 7 4.2.2.4-1 10 14 15

3H- 14C-

5 P36
P40 P42 P50 P57 2 P36: 
PKF229-255 P40: PKF226-320 5

PKF229-255 P36 PKF226-320 P40 46- P42
24-/25- P50 P57

P147 40

P57 P147
in vivo

1)  (1) in
vitro ) in vitro 4. 

 2)  (4) 

(4) 
4.2.2.2-1 4 5 7

3H- 0.9mg/kg 95%
48

3H- 1 10mg/kg 69% 82%
0.5 15mg/kg 73 90

3H- 1mg/kg 71%
0.5%

0.5%
3H- 0.5mg/kg 21 7

3H- 1 5mg/kg
67% 76% 7
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4.2.2.4-1
9 3H- 0.9mg/kg 30

2 30
8 – 11

(5) 4.2.3.7.7-11 16
0 0.1 0.5 1.5mg/kg/ 0 0.25

1.5mg/kg/ CsA 5 10mg/kg/ 0 50 100mg/kg/ 4
AUC CsA AUC 1 5

3 7 CsA/ 3.3 100 33 400
CsA AUC CsA 3)

 (8) 

CsA

3H- 0.5mg/kg 21
2

24 1 6 1 3 1.2 1.8
4.2.2.2-7

4.2.2.2-4 6.3

CsA CsA NeoralⓇ 1 1
2 0.5 5.0mg/kg 0.5mg/kg
CsA 5.0mg/kg 24

0.5mg/kg 5.0mg/kg

CsA 3 9
Kp / CsA 5.3

9.4 33.9 29.3 25.2 45.3 61.6 60.2
CsA

CsA

/ CsA
CsA
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1.8 CsA
CsA

CsA
CsA

CsA

CsA
CsA

CsA 3)
 (8) 

CsA

3) 

(1) 4.2.3.1-1 4

2,000mg/kg
2,000mg/kg

2,000mg/kg
2,000mg/kg 0 40 60 96mg/kg

96mg/kg
2.5 10 40mg/kg 10

40mg/kg LD50

6.3mg/kg 95 [2.6mg/kg, 11.1mg/kg]

(2) 
13 2 4

26 2 4 26 39/52 4
2 2 4

2 4

13 4.2.3.2-1
0 0.15 0.5 1.5 5 15mg/kg/day 0.15mg/kg/day

0.5mg/kg/day 5mg/kg/day 1/10
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0.5mg/kg/day
1.5mg/kg/day

5mg/kg/day
15mg/kg/day

0.15mg/kg/day 0.5mg/kg/day

2 4.2.3.2-3
0 1.5 15mg/kg/day

1.5mg/kg/day
15mg/kg/day

2 4.2.3.2-4
2 No.X081 No.X096 0 1.5

15mg/kg/day 1.5mg/kg/day
15mg/kg/day

2 4.2.3.2-5
25 2

0 0.25 5mg/kg/day
5mg/kg/day

4 4.2.3.2-6
0 1.5 No.X033 15/5 No.X033

No.X153 15mg/kg/day 5mg/kg/day mg/kg/day
1.5mg/kg/day 15/5mg/kg/day

4 4.2.3.2-7
0 0.5 1.5 5 15mg/kg/day 0.5mg/kg/day

1.5mg/kg/day

5mg/kg/day

15mg/kg/day
2
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0.5mg/kg/day
4 4.2.3.2-8

0 0.1 0.25 0.5 1.5mg/kg/day 1.5mg/kg/day

2
0.5mg/kg/day

26 4.2.3.2-9
0 0.15 0.5 1.5mg/kg/day 0 0.05

0.1mg/kg/day 1.5mg/kg/day 2/25

0.5mg/kg/day

1.5mg/kg/day
4

0.15mg/kg/day

2 4.2.3.2-14
0 5 15 45mg/kg/day 5mg/kg/day

15mg/kg/day 45mg/kg
5mg/kg/day

4 4.2.3.2-16
0 1.5 5 15mg/kg/day 5mg/kg/day

15mg/kg/day
1.5mg/kg/day

26 4.2.3.2-17
0 0.5 1.5 5mg/kg/day 5mg/kg/day

9 0
0.1mg/kg/day 1.5mg/kg/day
2/4 1.5mg/kg/day

5mg/kg/day

0.5mg/kg/day
52 4.2.3.2-18

0 0.1 0.3 0.9mg/kg/day 0.9mg/kg/day
1/4 2/4

0.3mg/kg/day
39 0.9mg/kg/day 0.3mg/kg/day

0.9mg/kg/day
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0.1mg/kg/day
4 4.2.3.2-15
1 0 0.1 0.25 0.5mg/kg/day

0.5mg/kg/day 19 28 4
1.5mg/kg/day 4.2.3.2-16

4 4.2.3.2-23
0 1.5 5 15mg/kg/day 15mg/kg/day 4/5

1/5
1.5mg/kg/day

5mg/kg/day
15mg/kg/day

4
1.5mg/kg/day

2 4.2.3.2-11
0 0.005 0.01 0.05mg/kg/day 0.05mg/kg/day

0.01mg/kg/day
2 4.2.3.2-19

0 3 10 30mg/kg/day 3mg/kg/day
; 10mg/kg/day

30mg/kg/day 3mg/kg/day

4 4.2.3.2-20
0 0.3 1 3mg/kg/day 0.3mg/kg/day

1mg/kg/day
3mg/kg/day

2
0.3mg/kg/day

4 4.2.3.2-21
0 0.05 0.1mg/kg/day 0.05mg/kg/day

0.1mg/kg/day 2
0.05mg/kg/day

2 4.2.3.2-24
0 0.05 0.1 1.0mg/kg/day

1mg/kg/day

(3) 4.2.3.3.1-1 4.2.3.3.1-2 4.2.3.3.1-3 4.2.3.3.1-4 4.2.3.3.1-5 4.2.3.3.1-6
4.2.3.3.1-7 4.2.3.3.1-8 4.2.3.3.1-9 4.2.3.3.2-1
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TK

(4) 
2

4.2.3.4.1-1
0 1 0 2 0.1 0.3 0.9mg/kg/day

4.2.3.4.1-2
0 1 0 2 0.1 0.3 0.9mg/kg/day

(5) 

/
4.2.3.5.1-3

0 0.1 0.5 5mg/kg/day 0.5mg/kg/day
0.5mg/kg/day 5mg/kg/day

FSH F0

0.1mg/kg/day
4.2.3.5.2-1

0 0.1 0.3 0.9mg/kg/day 0.1mg/kg/day
0.3mg/kg/day F0

0.9mg/kg/day F0 14
F0 0.3mg/kg/day 0.1mg/kg/day

F1 0.1mg/kg/day
4.2.3.5.2-3

0 0.05 0.2 0.8mg/kg/day F0 0.2mg/kg/day 1/16
0.8mg/kg/day 1/19 0.05
0.2mg/kg/day 1 F0 0.8mg/kg/day

0.2mg/kg/day F0 F1

0.8mg/kg/day F1
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4 TAC

4

4 CsA

4

(9) 
2

4.2.3.2-4 4 4.2.3.2-6
2 4.2.3.2-5

4.2.3.3.1-2 5 7 8

(1) 

18 60 15mg/kg
2mg Cmax

15 20 20

(2) 26
26

11 0.5mg/kg/day
20 0.1mg/kg

1

ABC123*

ABC123*

：新薬承認情報提供時に置き換えた。*



 33

24 4 7ng/mL
15

26 1

0.5mg/kg/day

(3) 

/
CV Coxsackie virus B4

26
CVB4

CVB4

(4) CsA
CsA 4
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420 3 8ng/mL
– B201 B251

– TDM

3 8ng/mL

AZA MMF 3)
 (1) 

3)
 (3)

(2)
 CsA

CsA CsA
BPAR CsA CsA

B201 B251
CsA A2306 CsA

1 CsA CsA
BPAR

CsA B201 251
3ng/mL CsA A2306

CsA
CsA

CsA
CsA

CsA

CsA CsA
CsA CsA

CsA CsA 25 400ng/mL
CsA CYP3A4

B253 – –

3ng/mL CsA
CsA

3ng/mL CsA
CsA 3 175ng/mL 6 135ng/mL 6

100ng/mL
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 TAC
CsA TAC

TAC
TAC

CsA TAC
CsA

TAC 8
3mg/ TAC 10

3mg/ TAC 11 3 8
TAC TAC

 US01 5.3.3.2-6

TAC

Parameter TAC TAC
Cmin,bss (ng/ml) 3.3 ± 1.2 3.0 ± 1.1
Tmax (h) 1 (1 – 2) 1 (1 – 5)
Cmax,bss (ng/ml) 10.4 ± 5.1 8.2 ± 1.3
AUCt,bss (ng·h/ml) 58 ± 20 49 ± 10
Cavg,bss (ng/ml) 4.8 ± 1.7 4.1 ± 0.8
PTF (%) 139 ± 38 133 ± 44

SD tmax n=24

TAC 3.3±1.2ng/mL AUC 58±20ng/h/mL
CsA B251 B253

CsA  2 3 TAC
CsA

CsA TAC

B253 90%

W303

2

n=12/ W303 5.3.3.4-2
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 Everolimus alone everolimus + statin p-value ratio 90 % CI
Eeverolimus with atorvastatin: 

max h  0.5 0.5-1.5  0.5 0.5-1.0 – –
Cmax, b ng/mL  17.1±4.0 16.4±6.6 0.39 0.91 0.75, 1.10
AUCb ng h/mL 120±37 118±46 0.69 0.95 0.77, 1.18

1/2 h  34±13 34±11 – –

Eeverolimus with pravastatin: 
max h  0.5 0.5-1.5  0.5 0.5-1.0 – –

Cmax, b ng/mL  16.7±4.4 15.3±4.4 0.28 0.90 0.76, 1.06
AUCb ng h/mL 109±43 98±28 0.52 0.94 0.79, 1.12

1/2 h  34±11 36±17 – –

Value are median (range) for tmax and mean ± SD for others. 
Ratio (90 %CI) is geometric mean ratio and 90 % confidence interval with everolimus alone as reference. 
Lack of an interaction was concluded if 90 % CI was in the range 0.80-1.25. 

B201 B251

673 5,260 136
6 74 41

18 3

3
B201 B251

B253 B253E1
AZA CsA

CsA
CYP3A4

W303

P-gp OATP2

CsA CsA

CsA
CsA

CsA CYP3A4
CsA
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3A HDC
1.5mg/

(N=209) 
3mg/
(N=211) 

AZA
(N=214) 

p

6
3A HDC 76 (36.4%) 57 (27.0%) 100 (46.7%) 0.031 a

<0.001 b

0.037 c

3A  58 (27.8%) 40 (19.0%) 89 (41.6%) 0.003 a

<0.001 b

0.032 c
HDC  14 ( 6.7%) 11 ( 5.2%) 16 ( 7.5%) n.s. 

 4 ( 1.9%) 8 ( 3.8%) 6 ( 2.8%) n.s. 
 13 ( 6.2%) 14 ( 6.6%) 12 ( 5.6%) n.s. 

 0 0 1 (0.5%) n.s. 
3A HDC 12 (5.7%) 6 (2.8%) 14 (6.5) n.s. 

12
3A HDC 87 (41.6%) 68 (32.2%) 113 (52.8%) 0.020 a

<0.001 b

0.045 c

3A  64 (30.6%) 45 (21.3%) 98 (45.8%) 0.001 a

<0.001 b

0.029 c

HDC  17 (  8.1%) 14 (  6.6%) 23 (10.7%) n.s. 
 7 (  3.3%) 11 (  5.2%) 10 ( 4.7%) n.s. 

 18 ( 8.6%) 24 (11.4%) 17 ( 7.9%) n.s. 
 0 0 2 (0.9%) n.s. 

3A HDC 15 ( 7.2%) 7 ( 3.3%) 15 ( 7.0%) n.s. 

194 6 381 12
a 1.5mg  vs. AZA ; b 3mg  vs. AZA ; c 1.5mg vs. 3mg (p<0.05 Z )

No. at risk 90days 180days 270days 360days 

1.5mg 150 137 128 124 
3mg 163 155 146 143 
AZA 132 115 107 104 

Kaplan-Meier ITT

24 2 1.5mg/ 1 AZA 1
1 NOS 1.5mg/
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B253
B253 634 547 86.3% 1.5mg/ 89.0% 186/209

3mg/ 84.4% 178/211 AZA 85.5% 183/214 ITT

B253 48 1.5mg/
3mg/ AZA 50.7% 106/209 39.3% 83/211 60.7% 130/214

AZA Z 1.5mg/  vs. AZA p=0.037
3mg/  vs. AZA p<0.001 1.5mg/  vs. 3mg/ p=0.018

B253 48 1.5mg/ 3mg/
AZA 74.6% 156/209 75.8% 160/211 69.6% 149/214

3%

3% B253E1 0-48

1.5mg/  3mg/  AZA
209 211 214 

43 20.6% 44 20.9% 58 27.1%
21 10.0% 19 9.0% 10 4.7%
19 9.1% 27 12.8% 7 3.3%
17 8.1% 14 6.6% 7 3.3%
16 7.7% 22 10.4% 11 5.1%
16 7.7% 29 13.7% 12 5.6%
15 7.2% 11 5.2% 6 2.8%
13 6.2% 19 9.0% 6 2.8%

NOS 8 3.8% 6 2.8% 2 0.9%
NOS 8 3.8% 2 0.9% 16 7.5%

7 3.3% 13 6.2% 5 2.3%
7 3.3% 9 4.3% 3 1.4%
6 2.9% 5 2.4% 16 7.5%
5 2.4% 7 3.3% 2 0.9%

NOS 4 1.9% 8 3.8% 2 0.9%
3 1.4% 9 4.3% 6 2.8%
3 1.4% 8 3.8% 3 1.4%
2 1.0% 10 4.7% 17 7.9%
– – 4 1.9% 12 5.6%

B253 1,530 96 1.5mg/
15.3% 32/209 3mg/ 16.1% 34/211 AZA 14.0% 30/214

3 NOS 1.5mg/ 3 3mg/ 1 AZA
4 1.5mg/ 2 3mg/ 3 AZA 1

1.5mg/ 3 3mg/ 2 1.5mg/ 3 AZA 2
1.5mg/ 76.6% 160/209 3mg/ 80.1% 169/211

AZA 72.0% 154/214

B201 B251 A2306 A2307
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(1) 

B253 AZA MMF

MMF AZA

CsA TAC AZA MMF
3 CsA TAC

MMF
TAC 2004 1 6

50% TAC 47% CsA J Heart Lung Transplant 24: 945-955, 
2005 MMF 75% AZA

10% CsA
MMF AZA J Heart 

Lung Transplant 23: 61-66, 2004 1 CAV CsA
MMF 3 AZA 3

Transplantation 66: 507-515, 1998
B253 AZA MMF

AZA B253
AZA MMF AZA

B253 CAV
CsA AZA

MMF

B253 MMF B201
CMV B253

12 1.5mg/ 7.7% 3mg/ 7.6% AZA 21.5%
B201 36 1.5mg/ 5.7% 3mg/ 8.1%
MMF 20.4% CMV

Transplantation 68: 1979-1883, 1999; JAMA 261: 3561-3566, 1989 CMV
MMF

MMF MMF
B253
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AZA MMF
AZA CsA

AZA MMF CsA
MMF

CMV AZA MMF

CMV CMV
B253 B201 CMV

/

CMV
CMV

B251 36 MMF
1.5mg/ 5.2% 3mg/ 4.1% AZA 6.1% CMV

CMV
CMV CMV

PCR

CMV
CMV

CAV (2)

 TAC
CsA

CsA TAC TAC

CsA TAC

CsA TAC
CsA

TAC 8
TAC

TAC CsA
CsA TAC 2

 (2)  TAC
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FKBP-12
3.  1)  (1) in vitro

ii) FKBP-12 TAC
TAC

TAC

TAC
mTOR

TAC in vitro
J Immunol 144: 1418-1424, 1990 in vivo

Transplantation 4: 1853-1856, 
1997

Transplant Proc 34: 1481-1483, 2002
TAC in vitro in vivo

FKBP-12 TAC
FKBP-12

TAC
TAC TAC

TAC
Transplantation 75: 1213-1220, 2003 CsA

TAC
TAC

TAC
TAC MMF

TAC
TAC

TAC Clin Transplant 18: 53-61, 2004; 
Transplantation 75: 1213-1220, 2003; Liver Transplant 7: 701-708, 2001

TAC US09 TAC

TAC
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TAC
TAC

TAC
TAC

2

J Heart Lung Transplant 24: 196-200 2005
3 8ng/mL

1 1 2 6 2 1 6 12 1 12 2
1 CsA 3 150 175ng/mL 3 6

135ng/mL 6 100ng/mL

6 CsA 80 100ng/mL

Transplantation Proc 
37: 4145-4149, 2005 3 8ng/mL

CsA
3 CsA 175 200ng/mL

100ng/mL

B253 A2306 A2307 CsA

CsA

(2) 

B253 6
ISHLT The International Society for 

Heart and Lung Transplantation 3A
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3 6

6 AZA

6 AZA 1 24 AZA 2

MMF
J Heart Lung Transplant 24: 945-982, 2005 B253 MMF

MMF AZA MMF

B253 B253E1 ITT
p (pairwise Z-test) 

1.5mg/
(N=209)

3mg/
(N=211) 

AZA
(N=214)

1.5mg/
 vs. 

AZA

3mg/
vs. 

AZA

1.5mg/
vs. 

 3mg/
(6  76 36.4%) 57(27.0%) 100(46.7%) 0.003 <0.001 0.037 

ISHLT
3A 58(27.8%) 40(19.0%) 89(41.6%) 0.003 <0.001 0.032 

14(6.7%) 11(5.2%) 16(7.5%) n.s. n.s. n.s. 

 4(1.9%) 8(3.8%) 6(2.8%) n.s. n.s. n.s. 
 13(6.2%) 14(6.6%) 12(5.6%) n.s. n.s. n.s. 

 0 0 1(0.5%) n.s. n.s. n.s. 

(48  106(50.7%) 83(39.3%) 130(60.7%) 0.037 <0.001 0.018 
ISHLT

3A 75(35.9%) 51(24.2%) 105(49.1%) 0.006 <0.001 0.008 

24(11.5%) 20(9.5%) 30(14.0%) n.s. n.s. n.s. 

 15(7.2%) 18(8.5%) 16(7.5%) n.s. n.s. n.s. 
 32(15.3%) 34(16.1%) 30(14.0%) n.s. n.s. n.s. 

 0 0 2(0.9%) n.s. n.s. n.s. 

n.s.: not significant 

B253 6 AZA
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CAV
12

1 0.5mm
CAV

) CAV
CAV 1 0.5mm

Hear Lung Transplant 
14: S207-S211, 1995; Circulation 92: 3445-3452, 1995; Curr Opin Cardiol 14: 140-150, 1999

1 0.5mm 0.5mm
5 0.5mm  vs. 0.5mm

21% vs. 6% p=0.007 log-rank

0.5mm 46% 0.5mm 17%
p=0.004 log-rank J Am Coll Cardiol 45: 1532-1537, 2005

MACE Major Adverse 
Cardiac Events 12 12

0.5mm

CAV MACE 5
1 3 CAV 3

J Heart Lung Transplant 24: 945-955, 2005 CAV
CAV

CAV

) B253 CAV

B253 12 CAV 0.5mm
AZA 1 2 4

1.5mg/ 91.4% 90.0% 84.7% 3mg/ 88.6% 86.3% 83.9%
AZA 92.1% 88.8% 86.0%

AZA
CAV
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CAV CAV
5 B253 24

12 CAV
1

3 4
J Am Coll Cardiol 45:1532-1537, 2005 B253

CAV

B253 B253E1 48
48 AZA

1.5mg/ 84.7% 3mg/ 83.9% AZA 86.0%
CAV
B253 IVUS Intra Vascular Ultrasound 

Sonography 634 211
IVUS

450 12 12

1/3

B253

B253 (12 24 ) B253E1 ITT

p (pairwise Z-test) 
1.5mg/

(N=209)
3mg/
(N=211)

AZA
(N=214)

1.5mg/
 vs. 

AZA

3mg/
vs. 

AZA

1.5mg/
vs. 

 3mg/
(12  87(41.6%) 68(32.2%) 113(52.8%) 0.02 <0.001 0.045 

ISHLT
3A 64(30.6%) 45(21.3%) 98(45.8%) 0.001 <0.001 0.029 

17(8.1%) 14(6.6%) 23(10.7%) n.s. n.s. n.s. 

 7(3.3%) 11(5.2%) 10(4.7%) n.s. n.s. n.s. 

 18(8.6%) 24(11.4%) 17(7.9%) n.s. n.s. n.s. 

 0 0 2(0.9%) n.s. n.s. n.s. 

(day351-810  11(5.8%) 10(5.3%) 12(6.2%) N/A N/A N/A 
ISHLT

3A 10(5.2%) 3(1.6%) 7(3.6%) N/A N/A N/A 

1(0.5%) 3(1.6%) 4(2.1%) N/A N/A N/A 

 1(0.5%) 3(1.6%) 2(1.0%) N/A N/A N/A 

 1(0.5%) 6(3.2%) 4(2.1%) N/A N/A N/A 

(N=148) (N=136) (N=139) 
(day811-1530

8(5.4%) 5(3.7%) 7(5.0%) 
N/A N/A N/A 

ISHLT
3A

1(0.7%) 2(1.5%) 2(1.4%) N/A N/A N/A 
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2(1.4%) 2(1.5%) 1(0.7%) N/A N/A N/A 

 3(2.0%) 2(1.5%) 2(1.4%) N/A N/A N/A 

 5(3.4%) 2(1.5%) 4(2.9%) N/A N/A N/A 

n.s.: not significant N/A not applicable 

MACE B253E1 48 1.5mg/ 3mg/
AZA MACE 23.4% 22.7% 26.2%

MACE 14.8% 18.0% 20.6%

MACE B253E1

1.5mg/
(N=209) 

3mg/
(N=211) 

AZA
(N=214) 

Total MACE 49(23.4%) 48(22.7%) 56(26.2%) 
Graft related 31(14.8%) 38(18.0%) 44(20.6%) 
Non-graft related 22(10.5%) 12(5.7%) 16(7.5%) 

Non-fatal MACE 44(21.1%) 41(19.4%) 52(24.3%) 
Graft related 27(12.9%) 33(15.6%) 40(18.7%) 
Non-graft related 20(9.6%) 10(4.7%) 16(7.5%) 

Fatal MACE 7(3.3%) 9(4.3%) 10(4.7%) 
Graft related 5(2.4%) 6(2.8%) 9(4.2%) 
Non-graft related 2(1.0%) 3(1.4%) 1(0.5%) 

3 >0.5mm MACE
AZA cohort

CAV
MACE

48 3 MACE B253E1

MACE 
in CAV cohort 

MACE 
in CAV-free cohort

MACE 
in total population 

Total 
MACE events 

AZA 5/38(13.2%) 4/34(11.8%) 9/72(12.5%) 14 
 3/46(6.5%) 7/93(7.5%) 10/139(7.2%) 11 

1.5mg/  1/25(4.0%) 4/45(8.9%) 5/70(7.1%) 5 
3mg/  2/21(9.5%) 3/48(6.3%) 5/69(7.3%) 6 

(1)
CMV

1 CAV

CAV
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Curr Atheroscler Rep 8: 119-130, 2006
MACE

) CAV
1997 2000 3 1

79.4% 3 71.9% 5 65.2% 10 45.8% Transplant communication 
website http://www.medi-net.or.jp/tcnet/DATA/data.html 2005 4 20 5

1984 2000
80% 44/55 2000 10 16

CAV

2005 10 130
21 7

25
Circulation 108: 48-53, 2003

B253 CAV
CAV

B253 B253E1 48 AZA

30%

) CAV

CAV
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CAV
CAV T

CMV

Focal CAV

CAV
50% 5 CAV

CAV

CAV

(3) 

B253 1.5 mg/ 3mg/

1.5 mg/
B253 AZA

ISHLT 3A
ISHLT 3

12
0.5mm

3mg/ 1.5mg/
ISHLT 3A

3mg/
3mg/ 1.5mg/

1.5mg/
1.5 mg/

AZA B253 24 3mg/
AZA 3mg/ 73.0% 154/211 AZA

63.1% 135/214 3mg/ 1.5mg/ 71.8%
150/209 3mg/ 76.8% 162/211 AZA 65.4% 140/214

3mg/ AZA 1.5mg/ 3mg/
AZA

1.5mg/ 45.9% 96/209 3mg/ 36.0% 76/211 AZA 57.5%
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123/214 AZA 24
1.5mg/ AZA 1.5mg/ 60.8% 127/209 3mg/

50.7% 107/211 AZA 61.2% 131/214 3mg/
1.5mg/ 20.6% 43/209 3mg/ 27.5% 58/211

AZA 18.7% 40/131 1.5mg/ AZA
AZA

1.5mg/ 1.5mg/
B253

– 3 8ng/mL
AZA MMF

6ng/mL

B253
3A BPAR CAV

3 BPAR CAV

BPAR grade  3A 
(ISHLT) CAV 1

*
 %  % 

< 3ng/mL 30/68 44.1% 6/20 30.0% 
 3ng/mL 72/336 21.4% 40/118 33.9% 
 4ng/mL 56/287 19.5% 33/103 32.0% 
 5ng/mL 48/244 19.7% 25/87 28.7% 
 6ng/mL 37/194 19.1% 16/67 23.9% 
 7ng/mL 30/157 19.1% 11/57 19.3% 
 8ng/mL 20/115 17.4% 7/46 15.2% 
 9ng/mL 14/87 16.1% 6/39 15.4% 

 10ng/mL 11/67 16.4% 4/30 13.3% 
111/420 26.4% 46/139 33.1% 

AZA 99/214 46.3% 38/72 52.8% 

* 7 450
1 0.5mm .
BPAR: 

3ng/mL BPAR AZA BPAR
44% AZA 46% 3ng/mL BPAR

21% AZA BPAR
3ng/mL 8ng/mL
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BPAR
3 8ng/mL CAV

AZA 33% AZA 53%
6ng/mL CAV 8ng/mL CAV

1.5mg/ AZA
3mg/

1.5mg/ 1.5mg/ 3mg/
1.5mg/ 8ng/mL 85% 3mg/

50% 8ng/mL
8ng/mL

CsA
B253 3ng/mL

6ng/mL 3ng/mL
AZA

6 8ng/mL 8ng/mL
CAV

3 8ng/mL
BPAR CAV AZA

/ TDM

5.3.5.3-1 AZA MMF

6ng/mL
6 8ng/mL

3 8ng/mL 1ng/mL
BPAR 3ng/mL 3 4ng/mL 4 5ng/mL 5 6ng/mL

44% 33% 19% 22% 4ng/mL

 TDM
TDM

TDM
InnofluorⓇ

CerticanⓇ Assay system TDM TDx
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B201 B251 110
InnofluorⓇ CerticanⓇ Assay system LC/MS 2

2 1.00 -0.53 0.95
B253 62

1.03 -0.58 0.96 B201 B251 B253

10ng/mL
74%

TDM
t1/2 62

InnofluorⓇ CerticanⓇ Assay system TDM

3 8ng/mL

4 5

4 5

A2306 A2307 TDM
1

1 TDM
1

1 TDM

TDM

 mg  mg  ng/mL /  ng/mL
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TDM
TDM

 CsA
B253 AZA

12 1.5mg/ 136 181 mol/L 3mg/ 131 188 mol/L AZA
133 147 mol/L 12
1.5mg/ 67.0 52.1mL/min 3mg/ 70.5 51.9mL/min AZA

67.9 65.3mL/min

200 mol/L 2.3mg/dL
30 225

CsA 30
Cox CsA

p=0.0004
p=0.275 30 p=0.0001

CsA
3ng/mL CsA

CsA
18 170 1.5mg/ 58 3mg/ 51

AZA 61
6 1.5mg/ 38 3mg/

27 AZA 24 CsA 6 1.5mg
/ 151 119ng/mL 3mg/ 118 112ng/mL AZA 180 162ng/mL

1.5mg/ 167 158ng/mL 3mg/ 186 160ng/mL AZA
123 127ng/mL

CsA
CsA 15 55%

B201 B251
CsA CsA

B253 CsA 1 4 250 400ng/mL
6 200 350ng/mL 7 100 300ng/mL

CsA
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CsA
B253 CsA

B253 2 B201 B251 CsA

CsA

B253 CsA 25
CsA

CsA CsA
3ng/mL 3 175ng/mL 6 135ng/mL

6 100ng/mL

B253

CsA

60mL/

CsA
CsA

CsA

CsA

Ⓡ

Ⓡ Ⓡ CsA

Ⓡ CsA

Ⓡ Ⓡ Ⓡ CsA
TDM

CsA Ⓡ

CsA Ⓡ

Ⓡ

Ⓡ Ⓡ
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2006 6
2 CTC 2

Investigator's letter
2006 5

1000

10% 1%

2 CRAD001C2437
CRAD001C2402 CTC 2

CTC
2 11 CTC 3 1

CTC 3 1%
2006 2 27 FDA

CTC 2

2 CTC 2
CT

6

84.4 /100,000 /
Investigator’s letter “Letter to Oncology study investigators and health authorities, 

2June2006”
2006 6 Investigator's letter 2 CTC
2

I CRAD001C1101 8 1 5mg/
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10
10 4 2

1 2 1
2 7 1 50 77 1

32 150 5mg/ 2 10mg/ 5
30mg/ 1 70mg/ 1 250 2100mg

9

class effect

B253
3mg 4 2 NOS2

PTLD Post-Transplant 
Lymphoproliferative Disorder

T
mTOR

in vitro

in vivo
2

PTLD Epstein-barr virus EBV
B Proc Nati Acad Sci 97: 4285-4290, 2000 EBV

6 PTLD B in vitro 1nM
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PTLD B G0/G1 60
95% in vivo EBV PTLD B 10

SCID 5mm

5mg/kg/ in vivo
3 5mg/kg/

EBV PTLD
PTLD

PTLD
PTLD

PTLD

PTLD

PTLD
48

B253E1 11% AZA 12%

B253 B201 B251

PSUR Organ Procurement and 
Transplantaion Network OPTN /United Network Organ Sharing UNOS
33,249 / / +CsA/TAC
CsA/TAC

0.60% 0.60% 1.81%  vs. p=0.041
 vs. p<0.0001

0% 0.47% 1.00%  vs. p=0.011  vs. 
p=0.0125 Transplanation 80: 883-889, 2005

AZA MMF

AZA MMF
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p (Fisher's exact test) 
B253E1

(48 )

1.5mg/
(N=209) 

3mg/
(N=211) 

AZA
(N=214) 

1.5mg/
vs. 

AZA

3mg/
vs. 

AZA

1.5mg/
vs. 

3mg/
 22 10.5  23(10.9%) 26(12.1%) 0.647 0.762 1.000 

PTLD 3(1.4%) 4(1.9%) 3(1.4%) 
 13(6.2%) 13(6.2%) 12(5.6%) 
 9(4.3%) 8(3.7%) 12(6.6%) 

p (Fisher's exact test) 
B201

(36 )

1.5mg/
(N=194) 

3mg/
(N=198) 

MMF
(N=196) 

1.5mg/
vs. 

MMF

3mg/
vs. 

MMF

1.5mg/
vs. 

3mg/
 10 5.2  9(4.5%) 9(4.6%) 0.124 1.000 0.121 

PTLD 4(2.1%) 0 0 
 2(1.0%) 4(2.0%) 3(1.5%) 
 4(2.1%) 5(2.5%) 6(3.1%) 

p (Fisher's exact test) 
B251

(36 )

1.5mg/
(N=193) 

3mg/
(N=211) 

MMF
(N=214) 

1.5mg/
vs. 

MMF

3mg/
vs. 

MMF

1.5mg/
vs. 

3mg/
 9 4.7  10(5.2%) 12(6.1%) 0.118 0.255 1.000 

PTLD 2(1.0%) 2(1.0%) 0 
 5(2.6%) 4(2.1%) 5(2.5%) 
 2(1.0%) 3(1.5%) 7(3.6%) 

B253
24 AZA 2% 1.5mg/ 9% 3mg/

8%
7 1.5mg/ 3mg/

4 AZA 2 8 1.5mg/ 4 3mg/ 2
AZA 4 PCP Pneumocystis Carinii 

Pneumonia CMV 1.5mg/ 14% 3mg/
16% AZA 20%

7
3mg/ 4 AZA 1 8 1.5mg/ 1

3mg/ 5 AZA 3

B201 B251 36
7

MMF
1.5mg/ 3mg/ MMF

7 B251 8% 7% 6% B201 7% 8% 5%
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B253 PCP CMV
PCP CMV

T

B253 24 B201
B251 36 ALT AST ALP

3 34.2 mol/L
B253 3mg

ALT AZA
B253 3mg/ ALT

CsA CsA
B253 2 B201 B251 AZA

MMF
CsA

CsA
CsA

3% 5%
RapamuneⓇ

DVT Deep Vein Thrombosis
PE B253 PE DVT 3mg/
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1.5mg/ AZA 1.5mg/ 2.9% 3mg/ 3.8% AZA
2.8% B201 B251 36 PE DVT

MMF
TTP Thrombotic Thrombocytopenic Purpura TTP

HUS Hemolytic Uremic Syndrome
TMA Thrombotic Micro Angiopathy

B253 1.5mg/ 1.4% 3mg/
2.8% MMF 0.0% B251 1.5mg/ 3.6% 3mg/ 2.0% MMF 1.0%

B251 1.5mg/ 3.1% 3mg/ 5% MMF 0.5%
B253 HUS/TTP 9 2 TTP

1 HUS/TTP 30 3
3 1.5mg/ B201 1 B251 2 1

HUS/TTP 2 HUS/TPP 1
HUS/TTP

Langer Transplantation 73: 756-760, 2002
RapamuneⓇ CsA HUS/TPP

CsA

CsA
CsA

48 B253E1
1.5mg/

23.6% 41/174 3mg/ 26.5% 43/162 AZA 17.4% 31/178
3 20%

CsA
CsA

Transplant Proc 38: 1034-1036, 2006

.
1.
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2. GCP
 1101 5.3.3.3.1-1 GCP

.

B253 CsA
1.5mg/ 3mg/ AZA 6

ISHLT 3A

AZA

1/3 12 AZA 48
AZA

1.4%
AZA MMF

CsA CsA
CsA

CsA
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TDM
CsA TAC

CsA

TAC
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 (2) 
18 11 21

1.
0.25mg 0.5mg 0.75mg 

17 6 21

2.
 (1) 

1) 
(1) 

B253
6 ISHLT

3A BPAR HDC

AZA
MMF

1.5mg/ 3mg/

1 0.5mm
AZA CAV

B253 634 211

CAV
48 AZA

(2) 

CTC 2 3
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CMV PCP
B253 CMV
PCP

CMV PCP

PCP CMV

(3) TAC
CsA

TAC CsA
TAC TAC

7 2 TAC
TAC

TAC
CsA

CsA
TAC

TAC TAC
TAC

TAC

CsA
Transplantation 72: 777-786, 2001
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[ ]

[ ]

3

(4) 

B253

B253 3ng/mL ISHLT
3 BPAR AZA

3ng/mL 8ng/mL 8ng/mL
3 8ng/mL  (1) p.62

 (3) 
1ng/mL 1 3ng/mL

4ng/mL 4ng/mL

2
8ng/mL

1 B253
BPAR grade  3A 

(ISHLT) CAV
 %  % 

< 3ng/mL 30/68 44.1% 6/20 30.0% 
4ng/mL> 3ng/mL 16/49 32.7% 7/15 46.7% 
5ng/mL> 4ng/mL 8/43 18.6% 8/16 50.0% 
6ng/mL> 5ng/mL 11/50 22.0% 9/20 45.0% 
7ng/mL> 6ng/mL 7/37 18.9% 5/10 50.0% 
8ng/mL> 7ng/mL 10/42 23.8% 4/11 36.4% 
9ng/mL> 8ng/mL 6/28 21.4% 1/7 14.3% 
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BPAR grade  3A 
(ISHLT) CAV
 %  % 

10ng/mL> 9ng/mL 3/20 15.0% 2/9 22.2% 
10ng/mL 11/67 16.4% 4/30 13.3% 

111/420 26.4% 46/139 33.1% 
AZA 99/214 46.3% 38/72 52.8% 

2 B253

 %  %  % 
< 3ng/mL 47/73 64.4% 50/67 74.6% 22/63 34.9% 

4ng/mL> 3ng/mL 34/54 63.0% 27/49 55.1% 20/48 41.7% 
5ng/mL> 4ng/mL 25/40 62.5% 30/45 66.7% 11/49 22.4% 
6ng/mL> 5ng/mL 23/40 57.5% 34/49 69.4% 18/52 34.6% 
7ng/mL> 6ng/mL 16/30 53.3% 23/38 60.5% 16/43 37.2% 
8ng/mL> 7ng/mL 18/30 60.0% 23/43 53.5% 8/40 20.0% 
9ng/mL> 8ng/mL 17/27 63.0% 18/25 72.0% 10/27 37.0% 
10ng/mL> 9ng/mL 14/23 60.9% 15/19 78.9% 8/19 42.1% 
11ng/mL> 10ng/mL 12/14 85.7% 13/18 72.2% 6/18 33.3% 
12ng/mL> 11ng/mL 6/10 60.0% 8/10 80.0% 3/9 33.3% 

12ng/mL 26/33 78.8% 21/33 63.6% 14/41 34.1% 

3
8ng/mL

1ng/mL 3ng/mL
4ng/mL

8ng/mL
TDM 3 4ng/mL 8 9ng/mL

3 8ng/mL CsA

3 8ng/mL

B253

ISHLT 3 BPAR
4ng/mL

3ng/mL AZA



 80

A2306 A2307
3ng/mL

3ng/mL

8ng/mL
B253 1.5mg/ 3mg/

8ng/mL

B253

3 8ng/mL
B253

CsA 3-8ng/mL 6-12ng/mL
CsA MMF

3mg/ 1.5mg/ AZA
1.5mg/ 3mg/

1.5mg/
6

6 B253

A2306 1.5mg/ 1
3ng/mL 3 B253

TDM 4 5 1.5mg/ 3mg/
4

3mg/

3 A2306 C0

3ng/mL
 5  7  2  1 3 12

1.5mg/  26% 25% 27% 21% 6% 8% 
3mg/  3% 4% 5% 6% 5% 2% 

4 B253
1.5mg/  3mg/

 %  % 
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1.5mg/  3mg/
 %  % 

5 33/209 15.8% 29/211 13.7%
6 14 19/204 9.3% 28/207 13.5%

15 30 46/191 23.1% 62/202 30.7%
31 90 44/191 23.0% 69/191 36.1%
91 365 73/182 40.1% 84/171 49.1%

1.5mg/

1.5mg/ 3mg/ TDM
A2306 A2307 1 1.5mg/

3mg/ TDM

 B253 5 3mg/ 1
8ng/mL

4 5 8ng/mL
3mg/

1.5mg/ 2
1.5mg/

3mg/ TDM

5 B253
1.5mg/  3mg/

N ±SD ng/mL N ±SD ng/mL
2 148 1.8±2.7 157 4.2±3.6 
1 159 5.4±3.7 159 10.2±6.8 
2 159 5.4±4.0 173 10.0±7.2 
3 155 5.2±4.4 150 10.2±6.6 
1 147 5.4±3.9 135 8.9±6.0 
2 152 5.1±3.5 141 8.7±5.1 
3 143 5.1±3.8 133 9.1±6.3 
6 108 4.8±3.3 109 8.5±5.6 

1.5mg/ TDM
3mg/

1.5mg/ 3mg/
B253

B253
1.5 3mg/ TDM
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[ ]

1.5mg 1 2

[ ]

1.5mg 1 2
1 3mg

3.

CsA TAC TAC

 CAV IVUS

 CMV PCP
TDM

4.  (1) 
 (1) 
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37 8 9 2301

BE

5.

10

1.5mg 1 2
1 3mg


