
1

21 5 21

BS 5mg 10mg

19 12 21

 1 1.5mL

5mg 10mg

1

 C990H1528N262O300S7

 22,125 

growth hormone human (genetical recombination) 



2



3

21 5 21

BS 5mg 10mg

19 12 21

®

®

®

GH HCP

®

1 kg 0.175mg 6

7

1 kg 0.35mg 6

7

1 kg 0.175mg 6

7 6

0.35mg
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1

21 3 25

5mg 10mg 

19 12 21

 1 1.5mL

5mg 10mg

1 kg

0.175mg 6 7

1 kg

0.35mg 6 7

1 kg

0.175mg 6 7

6 0.35mg

1.

GH

GH

®
5

1-1 

® ® ®
®

®

SGA

small-for-gestational age
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Sandoz GmbH Sandoz

Sandoz
®

Biosimilar 2005

similar biological medicinal products Guideline on similar biological 

products. CHMP/437/04, 30 October 2005 2006

2009 3 1

31 17

1-2 

2007 12 21

®

2009 3 4 4

21 3 4 0304004

21 3 4 0304007

21 3 4 0304011

21 3 4

0304015

Sandoz

HCP

Sandoz

Sandoz

1-3 4 2 5mg 10mg

1.5mg 5.8mg

5mg 10mg
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1-3

5mg

1 5mg

9mg/mL

1.5 mL 3.3mg/mL

5 3 24

10mg

1 10mg

3mg/mL

1.5mL 6.7mg/mL 5 3

18

1.5mg *
1 1.5mg

1.13mL

1.3mg/mL

5.8mg *
1 5.8mg

1.14mL 15mg/mL

5mg/mL

* HCP 1,000ppm

2.

hGH cDNA

2 191

C990H1528N262O300S7 22,125Da

1

1

hGH PCR 5'

hGH

hGH

K-12 LB

PSL

LB PSL MCB MCB

WCB

2

MCB WCB 2-1

MCB WCB

MCB WCB

2-2 5
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2-1 

 MCB WCB 

1)

2)

10 cfu/mL 3) 10 cfu/mL 10 cfu/mL 

DNA DNA
 NT4)

1 2 3

10 cfu/mL 10 cfu/mL 4 NT

2-2 

 MCB WCB 

10 cfu/mL 1) 10 cfu/mL 10 cfu/mL 

DNA 2) DNA

1 10 cfu/mL 10 cfu/mL 2 20

EPC

PPC EPC PPC

-hGH DNA

MCB

3
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WCB

1
L

mL
LB

2
L    

L

    
3

L
kg

4

1

2

3

4

5 RPC

6

7 SEC

8

9

mL PETG

WCB

nm

nm

nm

pH

pH

pH

pH

pH
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2 3 pH

4

RPC

pH

SEC pH

RPC

SEC

HCP DNA

HCP DNA

SEC

4

MCB WCB

5

2-3
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2-3

Sandoz Sandoz Sandoz

EP2K- -PhISUSA

EP2K- -PhIUSA

EP2K- -PhIAQ

EP00-106

EP00-104

EP00-105

EP2K- -PhIII/EP2K- -PhIIIFo 

EP2K- -PhIIIAQ Part 

A Part B

EP2K- -PhIIIb-E

EP2K- -PhIII-Lyo

HCP

EP2K- -PhIII/EP2K- -PhIIIFo 

GH HCP

HCP ELISA ILA

HCP

5.8mg 1,000ppm HCP

HCP

HCP ILA

ppm ppm

2

1

N

RP-HPLC LC-MS

2

N N

N

CD
1
H-NMR

CD
1
H-NMR -

MALDI-TOF 

MS LC-ESI-MS

MALDI-TOF MS LC-ESI-MS
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RP-HPLC SEC CZE

SDS-

SDS-PAGE

IEF pI

in vitro

in vitro Nb2-

2.5 IU/mg

2

RP-HPLC SDS-PAGE IEF LC-MS

IsoAsp 130

RP-HPLC IsoAsp 130

SDS-PAGE

kDa IEF

pI

3

HCP DNA

RP-HPLC SDS-PAGE IEF LC-MS

RP-HPLC SEC

4

pH RP-HPLC

RP-HPLC SEC CZE in vitro

RP-HPLC

SEC CZE

HCP DNA SEC

5

3 20 5 24

PETG HDPE 5 3 3 PETG

HDPE pH

RP-HPLC SEC CZE
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IEF SDS-PAGE 20 5

24 5 3

1

PETG HDPE 20 5 24

3

1

5mg 10mg 1.5mL

5mg 1 5.0mg 15.0 IU

1.33mg 1.57mg

52.51mg 160

30 3.00mg 13.50mg

10mg 1 10.0mg 30.0 IU

1.70mg 1.35mg

27.75mg 160

30 3.00mg 4.50mg

pH 6.2 pH

2

pH pH

5mg

pH µm

10mg

µm pH

pH µm

pH

4

5mg pH

pH

pH

10mg pH pH

pH
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19

5.8mg

19 1.5mg 20

5mg

5.8mg 20 10mg

2-4

2-4 

5mg

1 5mg

9mg/mL

1.5 mL 3.3mg/mL

5 3 24

10mg

1 10mg

3mg/mL

1.5mL 6.7mg/mL 5 3

18

1.5mg
1 1.5mg

1.13mL

1.3mg/mL

5.8mg *
1 5.8mg

1.14mL 15mg/mL

5mg/mL

* HCP 1,000ppm 5.8mg

.2. 1 5

3

pH RP-HPLC

SEC RP-HPLC

SEC

SEC

4

5mg 10mg 3

5 3 24 25 /60 RH 3 5mg

10mg 5

3 28 25 /60 RH 7

5mg pH RP-HPLC

SEC CZE

IEF SEC

RP-HPLC 10mg

pH RP-HPLC SEC CZE

SEC

RP-HPLC

5mg 10mg

RP-HPLC SEC CZE
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SEC

5mg 24 10mg 18

RP-HPLC

3

5mg 10mg 1

RP-HPLC

5 3 28 25 /60 RH 7 5mg

10mg

5 3 5mg

24 10mg 18

5mg 10mg 5 3 28

4

WHO EP WHO

in vitro

RP-HPLC ESI-MS

MALDI-TOF MS RP-HPLC SEC IEF

in vitro RP-HPLC

SEC IEF SEC

5
®

®

®

1
®

RP-HPLC LC-MS

CD
1
H-NMR

MALDI-TOF-MS LC-ESI-MS

RP-HPLC

SDS-PAGE IEF pI CZE

SDS-PAGE

®

2
®

in vitro

Nb2-
®
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3.1 IU/mg  IU/mg  IU/mg 3.3 IU/mg

 IU/mg  IU/mg In vitro
®

3.0 IU/mg  IU/mg  IU/mg

3.0 IU/mg  IU/mg  IU/mg
®

in vitro

3.0 IU/mg 3.1 IU/mg
®

2.6

IU/mg 3.3 IU/mg

®

3
®

RP-HPLC SEC SDS-PAGE IEF CZE

RP-HPLC CZE
®

®

SEC
®

SDS-PAGE
®

IEF
®

RP-HPLC SEC
®

®

RP-HPLC SEC IEF CZE

RP-HPLC CZE
®

®

®

SEC
®

IEF
®

®

®

1 HCP

HCP ELISA ppm

GH HCP

HCP ILA HCP



16

1,000ppm HCP

HCP ILA ppm

ppm

GH HCP

HCP ILA ppm

HCP

ppm

EP2K- -PhIII
AQ

®

HCP

ppm

HCP ppm

ppm

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIII
AQ

Part A Part B
®

HCP

GH HCP

HCP

2

IEF SDS-PAGE

CZE IEF

CZE IEF

SDS-PAGE

SEC SDS-PAGE

IEF SDS-PAGE

3

in vitro

In vitro Nb2-
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Nb2-

in vitro

in vitro

4

5mg 10mg 5mg

24 10mg 18

RP-HPLC 20

14

10mg

40 5mg/

20 2.5mg/

5mg
®

EP2K- -PhIII
AQ

5mg

EP2K- -PhIIIb-E

5mg

5 5mg 10mg

5mg 10mg 5mg 10mg

Pediatrics 72:356, 1983 Pediatrics 77:500, 1986 Pediatrics 77:507, 1986

5mg
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5 3 5mg 10mg

24 25

5mg

10mg 1

3 10mg

®

5mg 0.03mg/kg/

0.081mg/kg/ 130 405mg/kg/ Pediatrics 72:356, 1983

Pediatrics 77:500, 1986 Pediatrics 77:507, 1986 1,000 1

®

5mg 10mg

5mg
®

®

3.

5

1 in vitro 1

1

1 4.2.1.1-1 4.2.1.1-5 0150 1132 20 -0491
1

20 -2841 20 -3971

20 -0491 Wistar 3 4 1 10

09-C 11-C 12-C
®

5 g/ / 10

1 10 18

1

                                                       
1 5

®
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®

09-C 15 4.4 11-C 16 3.2 12-C 13 5.0

16 4.9
®

15 6.4
®

4 0150 1132 20 -2841 20 -3971

1132 5 g/ /

10 g/ / 10 g/ /

5 g/ / 1.4

0150 20 -3971 3 2 1 1

0150

20 -2841 1132

2 4.2.1.1-6

SD 5mg 5.8mg
®

8 0.02 IU 0.16 IU/ / 10

1987 -A
®

5mg
®

RP-HPLC
2

0.02 IU/ / 40units 0.16 IU/ / 60units

3 In vitro 3.2.S.3.1

in vitro 10mg

5.8mg
®

88 117

2

3

4

1
®

in vitro

                                                       
2
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®

2

1

GH

-1 IGF-1

IGF-1 90 -3 IGFBP-3

Horm Res 42:140-144, 1994 IGF-1

IGFBP-3 Am J Physiol 

Endocrinol Metab 280:E308-E314, 2001 IGFBP-3

IGF-1 IGF-1 IGF-1 Pediatr 

Nephrol 14:562-566, 2000 GH

IGF-1 IGFBP-3

IGFBP-3 IGF-1

Pediatr Nephrol 23:41-48, 2008

IGF-1 IGF-1 IGF-1

IGFBP-3 IGF-1

IGF-1

GH

IGF-1 IGF-1

IGF-1
®

3

3

in vitro

.2. 2 2
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IsoAsp 130

®
.2. 5 3

3

Biologicals 29:97-106, 2001

Appl Biochem 10:326-337, 1988 Biologicals

24:25-39, 1996 Pharmaecopeial Forum 25:8313, 1999 3

®

20 Sandoz

in vitro 20

2 Appl Biochem

10:326-337, 1988 Biologicals 29:97-106, 2001
®

IsoAsp 130

1 2

1

5.8mg 8mg/kg 1

8mg/kg

2 4.2.3.2-1

10 / 5.8mg 2 8mg/kg/ 14
®

8mg/kg/

ALP 2

8mg/kg/ 8mg/kg/

8mg/kg/
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3

4

5

6

1 7 4.2.3.6-1

8 / 5mg 5.8mg 5mg/ / 7

2 4.2.3.6-2

10mg

5.8mg
®

6 /

5mg/ 40 44 2.5mg/

20 22

1

1

14

®

1

1 8mg/kg AUC AUC

8mg/kg 4 5

14

14 AUC 1

14 14
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®
1

8mg/kg/ 14 AUC 1

AUC

14

14

®

2

RP-HPLC

48 SEC 93

®

14

®

®

®

®
EP2K- -PhIII/EP2K- -Ph

IIIFo 5.8mg

®

®
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®

4.

1 5.3.1.2-3 EP00-106 2 5.3.1.2-1

EP00-104 5.3.1.2-2 EP00-105 IGF-1

IGFBP-3 CLIA

0.20ng/mL 25ng/mL 0.5 g/mL

NEFA 0.10mmol/L

1 5.3.4.1-3 EP2K- -PhI
AQ

IGF-1 IGFBP-3 NEFA CLIA

0.20ng/mL IRMA 30ng/mL

RIA 0.0625µg/mL 0.10mmol/L

1 5.3.1.2-3 EP00-106

5 5.3.4.1-1 EP2K- -PhISUSA 5.3.4.1-2 EP2K- -PhIUSA

5.3.4.1-3 EP2K- -PhI
AQ

5.3.1.2-1 EP00-104 5.3.1.2-2 EP00-105

5mg 10mg
®

EP00-104

EP00-105 EP2K- -PhI
AQ

5mg 5.8mg

EP2K- -PhISUSA 5.8mg

EP2K- -PhIUSA 5.8mg
®

.4 4-1
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4-1 

5mg

1 5mg

9mg/mL

1.5mL 3.3mg/mL

5 3 24

10mg

1 10mg

3mg/mL

1.5mL 6.7mg/mL 5 3

18

1.5mg
1 1.5mg

1.13mL

1.3mg/mL

5.8mg *
1 5.8mg

1.14mL 15mg/mL

5mg/mL

* HCP 1,000ppm 5.8mg

.2. 1 5

1 5mg 10mg
®
5.3mg

3 EP00-106 : 20

20

54 5mg 10mg
®

5.3mg

0.07mg/kg

3

4-2

4-2 EP00-106

1 9  5mg  10mg ®5.3mg 

2 9  5mg ®5.3mg 10mg

3 9  10mg  5mg ®5.3mg 

4 9  10mg ®5.3mg 5mg

5 9 ®5.3mg 5mg  10mg

6 9 ®5.3mg 

7

10mg

7

5mg

54 1 53

53

4-1 4-3

4-1

0

10

20

30

40

50

60

70

80

90

100

110

-2 0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time after application (h)

S
o
m
a
to
tr
o
p
in
(µ
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

®5.3mg

5mg

10mg

g
/L

0

10

20

30

40

50

60

70

80

90

100

110

-2 0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time after application (h)

S
o
m
a
to
tr
o
p
in
(µ
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

®5.3mg

5mg

10mg

g
/L
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4-3

5mg  10mg ®5.3mg 

AUClast h · g/L 614 ± 61 641 ± 54 642 ± 58 

AUC0 h · g/L 616 ± 63 643 ± 54 644 ± 58 

Cmax g/L 78 ± 16 85 ± 19 88 ± 18 

tmax h  3.0 2.0-6.0 * 3.0 1.0-6.0 * 3.0 2.0-8.0 *

t1/2 h 2.2 ± 0.5 2.1 ± 0.4 2.2 ± 0.4 

kel 1/h 0.34 ± 0.07 0.33 ± 0.06 0.32 ± 0.06 

CL/F L/h 7.1 ± 0.6 7.0 ± 0.6 6.9 ± 0.6 

CL/F L/h /kg 0.12 ± 0.01 0.12 ± 0.01 0.11 ± 0.01 

Vd L 22 ± 5 22 ± 5 22 ± 5 

Vd L/kg 0.37 ± 0.07 0.36 ± 0.07 0.37 ± 0.07 

*  – 

AUClast 0 AUC0- 0

Cmax tmax

t1/2 kel CL/F Vd

AUClast Cmax 90 4-4

0.80 1.25

4-4 

 5mg  10mg 5.3mg 

 X X  

AUClast 0.956 0.939 0.972

Cmax 0.921 0.885 0.959

 X  X 

AUClast 0.955 0.938 0.971

Cmax 0.889 0.854 0.925

  X X 

AUClast  0.999 0.982 1.016

Cmax  0.965 0.927 1.005

90

X

IGF-1 IGFBP-3 NEFA 4-2

4-5
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100

150

200

250

300

350

400

-2 8 18 28 38 48 58 68 78 88 98

Time after application (h)

IG
F
-1
(µ
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

-2 8 18 28 38 48 58 68 78 88 98

Time after application (h)

IG
F
B
P
-3
(m
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time after application (h)

N
E
F
A
(m
m
o
l/
l)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

®5.3mg

5mg

10mg

®5.3mg

5mg

10mg

®5.3mg

5mg

10mg

N
E
F
A

m
m
o
l/
L

IG
F
B
P
-3

m
g
/L

IG
F
-1

g
/L

1 IGF-1 2 IGFBP-3

3 NEFA

100

150

200

250

300

350

400

-2 8 18 28 38 48 58 68 78 88 98

Time after application (h)

IG
F
-1
(µ
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

-2 8 18 28 38 48 58 68 78 88 98

Time after application (h)

IG
F
B
P
-3
(m
g
/l
)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time after application (h)

N
E
F
A
(m
m
o
l/
l)

Genotropin 5.3mg

EP2000-5mg

EP2000-10mg

®5.3mg

5mg

10mg

®5.3mg

5mg

10mg

®5.3mg

5mg

10mg

N
E
F
A

m
m
o
l/
L

IG
F
B
P
-3

m
g
/L

IG
F
-1

g
/L

1 IGF-1 2 IGFBP-3

3 NEFA

4-2 1 IGF-1 2 IGFBP-3 3 NEFA

4-5 

5mg  10mg ®5.3mg 

AUEClast h· g/L 24,449  5,118  24,366  5,436  24,407  4,892  

Emax µg/L 307  70  306  73  304  66  

IGF-1 

tmax,E h  24 12–24 * 24 12–24 * 24 12–24 *

AUEClast h·mg/L 436  47 432  46  435  48 

Emax mg/L 4.9  0.6 4.9  0.6  4.9  0.6 

IGFBP-3

tmax,E h  48 0–96 * 48 0–96 * 48 0–96 *

AUEClast h·mmol/L 10.4  2.1 10.4  2.2  10.2  1.9  

Emax mmol/L 1.0  0.2  1.0  0.2  1.0  0.2  

NEFA 

tmax,E h  4 3–16 * 4 3–16 * 4 3–24 *

*  – 

AUEClast 0 Emax tmax,E

AUEClast Emax tmax,E

90

2 EP00-104 : 20

20

36 30 6 5mg 5.8mg
®

5mg

3

5mg 5.8mg
®

1 7

GH
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0.04mg/ 25

36 2 1 35 29 6

35 5mg
®

AUClast 542 141h g/L 588 133h g/L

90 5mg
®

0.909 0.868 0.953

5mg
®

Cmax 72 28 g/L

78 27 g/L 90 5mg
®

0.896 0.827 0.971

0.80 1.25

3 EP00-105 : 20

20

36 30 6 10mg 5.8mg
®

5mg

3

10mg 5.8mg
®

1 7

GH

0.04mg/ 25

36 2 2 32 26

6 10mg
®

AUClast 558 115h g/L 537 110h g/L

90 10mg
®

1.038 1.004

1.073 10mg
®

Cmax 74 22 g/L

73 20 g/L 90 10mg
®

1.008 0.958 1.061

0.80 1.25

4 EP2K- -PhI
AQ

: 20

20

24 12 12 5mg 5.8mg

5mg

2 5mg

5.8mg 1 7

GH 0.04mg/ 25

5mg 5.8mg

AUCinf 426 45h g/L 456 44h g/L

90 5mg 5.8mg 0.933 0.901

0.966 5mg 5.8mg Cmax 51.7

9.9 g/L 54.6 12.9 g/L 90 5mg

5.8mg 0.948 0.903 0.994

0.80 1.25

5
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1

2

3

6

EP00-106

2 20
3 4 5

0.80 1.25

®
0.80 1.25

AUClast Cmax

®

IGF-1 IGFBP-3 NEFA

1

10

4-6

                                                       
3 18 11 24 1124004 1
4

U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research 

(CDER). Guidance for Industry. Statistical Approaches to Establishing Bioequivalence. January 2001. 
5 Committee for Proprietary Medicinal Products (CPMP). Note for guidance on the investigation of bioavailability and 

bioequivalence. CPMP/EWP/QWP/1401/98, 26 July 2001. 
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4-6 

EP00-106 54

EP00-104 36

EP00-105 36

EP2K- -PhISUSA 12

EP2K- -PhIUSA 25

EP2K- -PhIAQ 24

EP2K- -PhIII/EP2K- -PhIIIFo GHD 89

EP2K- -PhIIIAQ Part A GHD 86

EP2K- -PhIIIAQ Part B GHD 86

EP2K- -PhIIIb-E GHD * 50

EP2K- -PhIII-Lyo GHD 51

* 20

1 5mg 10mg
®
5.3mg

3 EP00-106

: 20 20

9 54 5mg 10mg
®

5.3mg 0.07mg/kg

3

1

132 54 6 4-2

54

10mg 5mg 2/54

3.7 3 1
®

5.3mg 3/54

5.6 7 3 2

6
3 7 3

2
®

5.3mg

ISR an Injection 

Site Reaction
7

4-7 VAS Visual Analog 

Scale 100mm 4-8

4-7 ISR

0

1

2

3

                                                       
6

7
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4-8 

5mg

N=54

10mg

N=54

® 5.3mg

N=54

0  43 79.6  45 83.3  41 75.9

1  11 20.4  9 16.7  13 24.1

2 0 0 0 
ISR *

3 0 0 0 

VAS 

±
11.0±15.8 13.8±17.9 10.8±14.3 

*

.4. 1

1 EP00-104 : 20

20

6 36 5mg 5.8mg
®

5mg

3

1 GH

0.04mg/L/ 25

73 36 30 6 6

36

5mg 30/35 85.7 5.8mg 29/36

80.6
®

30/35 85.7

5 4-9

4-9 5

5mg

N=35

5.8mg

N=36

®

N=35

 20 57.1  21 58.3  20 57.1

 9 25.7  14 38.9  11 31.4

 7 20.0  5 13.9  7 20.0

 4 11.4  7 19.4  4 11.4

 3 8.6  4 11.1  4 11.4

 1 2.9  5 13.9

 1 2.9  2 5.6  2 5.7

 1 2.9  1 2.8  5 14.3

 1 2.9  2 5.7

5mg 27/35 77.1 50

5.8mg 28/36 77.8 59
®

27/35 77.1

49

5mg 1 5.8mg 2
®

1

18 19 15 7 5 6 4 7 4

3 2 4 1 1 4 1 0 2 8

10 7 1 4 0

4-10 4-11
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4-10 

5mg

N=35

5.8mg

N=36

®

N=35

0  25 71.4  28 77.8  26 74.3

1  10 28.6  8 22.2  9 25.7

2 0 0 0 
ISR *

3 0 0 0 

VAS 

±
9.49±9.25 6.75±5.59 17.29±14.72 

*

4-11 2

5mg

N=35

5.8mg

N=36

®

N=35

0  27 77.1  31 86.1  28 80.0

1  8 22.9  5 13.9  7 20.0

2 0 0 0 
ISR *

3 0 0 0 

VAS 

±
0.54±0.56 0.86±0.76 0.63±0.65 

*

.4. 2

2 EP00-105 : 20

20

6 36 10mg 5.8mg
®

5mg

3

1 GH

0.04mg/ 25

45 36 30 6 6

36

10mg 22/35 62.9 5.8mg 16/35

45.7
®

24/36 66.7

5 4-12
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4-12 5

10mg

N=35

5.8mg

N=35

®

N=36

 8 22.9  7 20.0  5 13.9

 6 17.1  5 14.3  11 30.6

 4 11.4  3 8.6  4 11.1

 4 11.4  3 8.6  3 8.3

 4 11.4  2 5.7  5 13.9

 4 11.4  2 5.7  1 2.8

 2 5.7  1 2.9  3 8.3

 2 5.7  1 2.8

 1 2.9  2 5.6

 1 2.9  2 5.6

 2 5.6

 2 5.6

10mg 18/35 51.4 18

5.8mg 10/35 28.6 10
®

23/36 63.9

23

10mg 4 5.8mg 3
®

4

4 1 3 0 0 2 2 1 2 2

1 0 0 1 2 2 3 4

4-13 4-14

4-13 

10mg

N=35

5.8mg

N=35

®

N=36

0  26 74.3  30 85.7  29 80.6

1  9 25.7  5 14.3  7 19.4

2 0 0 0 
ISR *

3 0 0 0 

VAS 

±
9.0±8.1 5.3±5.9 11.3±10.2 

*

4-14 30

10mg

N=35

5.8mg

N=35

®

N=36

0  33 94.3  32 91.4  34 94.4

1  2 5.7  3 8.6  2 5.6

2 0 0 0 
ISR *

3 0 0 0 

VAS  

±
0.2 ± 0.5 0.3 ± 0.5 0.3 ± 0.5 

*

.4. 3

3 EP2K- -PhISUSA :19

19
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6 6 12 5.8mg

5mg

2 1

GH 0.04mg/ 25

12

5.8mg 4/12 33.3 5

4/12 33.3 10

3/12 25.0 4

3 2 1

4 EP2K- -PhIUSA : 20

20

12 12 24 5.8mg
®

5mg

2 1

GH 0.04mg/ 25

25
®

1 24 5.8mg

5.8mg 9/24 37.5 24
®

14/25 56.0 25

5.8mg 1
®

4

3 2 2 0 2 1

5.8mg 5/24 20.8 14
®

7/25 28.0 13

5.8mg 1
®

2 2 2 2 0

5 EP2K- -PhI
AQ

: 20

20

12 12 24 5mg

5.8mg 5mg

2 1

GH 0.04mg/

25

24



35

5mg 19/24 79.2 55 5.8mg

23/24 95.8 67

5mg 19/24 79.2 55 5.8mg 22/24 91.7

64 10 4-15

4-15 10

5mg

N=24

5.8mg

N=24

 9 37.5  13 54.2

 13 54.2  14 58.3

 16 66.7  12 50.0

 7 29.2  6 25.0

0 6 25.0

 2 8.3  4 16.7

6 GHD
®

EP2K- -PhIII/EP2K- -PhIIIFo J Endocrinol Invest

30:578-589, 2007 : 20 20

GHD 40 80

5.8mg
®

0.03mg/kg/ 0.1 IU/kg/

EP2K- -PhIII 6

EP2K- -PhIIIFo 3

2 7

 EP2K- -PhIII 89 5.8mg 44
®

45

ITT Intent-To-Treat

3 1 2 86

5.8mg 42
®

44 EP2K- -PhIIIFo

6 3 EP2K- -PhIII

EP2K- -PhIIIFo 1

5.8mg 44
®

45 89

0 3 6 9

HSDS standardized height score

t

0 t

HVSDS standardized height velocity score

0 9

projected final height 4-16 4-17
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4-17 ITT

5.8mg ®

cm cm

0 43 154.5 7.0 43 151.3 7.9 

9 42 159.0 7.1 43 155.1 7.3 

0 15 147.0 5.4 23 146.0 6.3 

9 15 151.4 5.4 24 150.0 5.0 

0 28 158.4 3.8 20 157.5 4.1 

9 27 163.2 3.4 19 161.6 3.9 

0 9

5.8mg 36/44 81.8 172
®

43/45 95.6 201

16/44 36.4 43 19/45 42.2 36

10

4-18 10

5.8mg 6/44

13.6
®

2/45 4.4 5/44 11.4

3/45 6.7 4/44 9.1 5/45 11.1

4-18 10

5.8mg

N=44

®

N=45

ESR  5 11.4  8 17.8

 2 4.5  6 13.3

 7 15.9  7 15.6

 6 13.6  3 6.7

 7 15.9  1 2.2

 5 11.4  2 4.4

 6 13.6  4 8.9

 4 9.1  5 11.1

 1 2.3  7 15.6

 2 4.5  5 11.1

 9 20.5  14 31.1

 5 11.4  7 15.6

 13 29.5  11 24.4

 1 2.3  5 11.1

 9 20.5  8 17.8

5.8mg 3
®

2

7 GHD EP2K- -PhIII
AQ

Part A J Endocrinol Invest 30:578-589, 2007 : 20

20

EP2K- -PhIII/EP2K- -PhIIIFo 86 5.8mg
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5mg 0.03mg/kg/ 0.1 IU/kg/

2

7

EP2K- -PhIII/EP2K- -PhIIIFo 5.8mg

5.8mg EP2K- -PhIII/EP2K- -PhIIIFo
®

5mg

EP2K- -PhIII/EP2K- -PhIIIFo

9 15

86 EP2K- -PhIII/EP2K- -PhIIIFo 5.8mg

42
®

44 5.8mg 5mg

ITT 6

9 12 15 HSDS HVSDS

9 15 projected final height 4-19

4-20

4-19 ITT

5.8mg N=42  5mg N=44

Visit 5 

9

Visit 7 

12

Visit 8 

15

Visit 5 

9

Visit 7 

12

Visit 8 

15

cm
121.9 13.1 124.0 12.9 126.1 13.0 117.7 14.7 119.9 14.7 122.0 14.7 

HSDS*
2.3 0.7 

42

2.1 0.7 

42

2.0 0.7 

42

2.5 0.7 

43

2.3 0.7 

43

2.2 0.7 

43

cm/
10.7 2.6 8.9 2.9 8.5 1.8 10.7 2.9 8.7 2.3 8.6 2.0 

HVSDS*
6.1 3.7 

41

3.8 3.7 

41

3.4 2.6 

41

5.4 3.2 

44

3.1 2.7 

44

3.2 2.9 

44

*

4-20 ITT

5.8mg  5mg

cm cm

0 41 154.4±7.1 42 151.1±7.8 

9 42 159.0±7.1 43 155.1±7.3 

15 42 160.7±7.1 43 156.9±7.5 

0 14 146.6±5.3 23 146.0±6.3 

9 15 151.4±5.4 24 150.0±5.0 

15 15 153.4±5.5 24 151.6±4.8 

0 27 158.4±3.9 19 157.3±4.1 

9 27 163.2±3.4 19 161.6±3.9 

15 27 164.7±3.9 19 163.6±4.3 

9 15

5.8mg 28/42 66.7 67 5mg 40/44 90.9 127

6/42 14.3 9 13/44 29.5 18

10 4-21

10
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4-21 10

5.8mg

N=42

5mg

N=44

ESR  2 4.8  7 15.9

 3 7.1  5 11.4

 3 7.1  7 15.9

 3 7.1  5 11.4

 7 16.7  13 29.5

 6 14.3  12 27.3

 3 7.1  6 13.6

 2 4.8  5 11.4

5.8mg 1 5mg 3

2 1

8 GHD EP2K- -PhIII
AQ

Part B J Endocrinol Invest 30:578-589, 2007 : 20

20

EP2K- -PhIII/EP2K- -PhIIIFo EP2K- -PhIII
AQ

Part A

86 5mg 0.03mg/kg/ 0.1 IU/kg/

2 7

EP2K- -PhIII
AQ

Part A 5.8mg 5mg 6

5mg

EP2K- -PhIII/EP2K- -PhIIIFo

EP2K- -PhIII
AQ

Part A

15

86 5.8mg 5.8mg 42
®

5mg 44 5mg ITT

15 18 24 30 HSDS HVSDS

0 24 projected final height

4-22 4-23

Tanner’s tables index of 

potential height 2

2 midparental height

projected final height
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4-22 ITT

Visit 8 

15

Visit 10 

24

Visit 11 

30

86 80 78 

cm 124.0±13.9 129.3±14.4 132.6±14.0 

HSDS* 2.1±0.7 85 1.9±0.8 80 1.7±0.9 78

cm/ 8.5±1.9 7.4±1.7 7.4±1.6 

HVSDS* 3.3±2.7 85  2.5±5.2 77  2.5±3.3 75

*

4-23 ITT

Tanner’s tables 

5 *
midparental height †

index of potential height projected final height ‡

cm cm cm cm

0 24 161.0±4.6 20 175.9±10.6 86 152.9±7.6 

24 24 168.9±8.6 
78 165.6±8.4 

20 178.7±10.4 80 160.5±8.0 

0 10 158.3±3.9 6 167.5±7.4 38 146.4±5.9 

24 10 161.7±8.8 
42 171.6±5.8 

6 168.2±8.6 37 153.8±5.3 

0 14 163.0±4.1 14 179.4±9.9 48 158.0±3.9 

24 14 174.0±3.1 
36 158.6±4.8 

14 183.2±7.4 43 166.2±4.7 

* X 0 24

6 Tanner 5 24

0 62

† 2 6.5

2 6.5 

‡ HSDS HSDS

15 30 77/86 89.5

331 27/86 31.4 62

10 4-24 10

HbA1c 10/86 11.6

4-24 10

5mg

N=86

ESR  19 22.1

 9 10.5

 15 17.4

 9 10.5

 21 24.4

 18 20.9

HbA1c  11 12.8

 21 24.4

8 10 2

1 2
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9 GHD 5mg

EP2K- -PhIIIb-E : 20 20

GHD 120 5mg

0.03mg/kg/ 0.1 IU/kg/

26

20

5mg 12 20

120

20 20

70 20 Amendment 7

70 ITT

3 1 69 2

53 3 32 4 5 5

0 3 3 HSDS

HVSDS 4-25

4-25 ITT

HVSDS Tanner

HSDS HVSDSCS*

Tanner

HVSDSPC†

Tanner

±

cm

±

Tanner 

standards

±

spanish 

growth 

reference

±

cm/

± ±

0 70 118.72±12.52 70 2.24±0.40 2.98±0.60 70 3.86±1.25 70 1.83±1.30 70 2.08±1.47 

3 70 121.48±12.45 70 1.99±0.43 2.69±0.59 70 11.01±4.02 70 5.50±4.18 70 6.21±4.69 

6 69 123.74±12.38 69 1.81±0.42 2.47±0.57 69 10.27±2.69 69 4.71±2.98 69 5.33±3.20 

9 69 126.00±12.30 69 1.65±0.45 2.30±0.58 69 9.84±2.27 69 4.27±2.71 69 4.74±2.81 

12 69 128.00±12.09 69 1.55±0.44 2.17±0.57 69 9.39±2.23 69 3.82±2.64 69 4.19±2.86 

15 69 130.19±12.48 69 1.43±0.50 2.03±0.61 69 8.79±1.87 69 3.05±2.32 69 3.26±2.51 

18 69 132.17±12.37 69 1.34±0.51 1.92±0.62 69 8.37±1.64 69 2.58±2.12 69 2.62±2.44 

21 69 134.10±12.52 69 1.26±0.52 1.82±0.62 69 8.06±1.60 69 2.16±1.83 69 2.09±2.27 

24 68 135.98±12.62 68 1.19±0.57 1.73±0.66 68 7.91±2.09 68 1.93±1.83 68 1.77±2.40 

27 67 138.03±12.52 67 1.15±0.59 1.66±0.67 67 7.53±1.48 67 1.67±1.69 67 1.41±2.36 

30 63 139.75±11.88 63 1.09±0.58 1.58±0.63 63 7.37±1.67 63 1.47±1.62 63 1.22±2.34 

33 59 141.60±12.01 59 1.10±0.62 1.57±0.66 59 6.95±1.63 59 1.15±1.60 59 0.96±2.39 

36 52 142.76±12.06 52 1.12±0.66 1.56±0.70 52 6.75±1.59 52 0.98±1.36 52 0.92±2.14 

39 48 144.45±12.07 48 1.11±0.66 1.52±0.69 48 6.68±1.41 47 0.98±1.21 48 1.12±2.05 

42 43 146.45±12.11 43 1.06±0.64 1.44±0.66 43 6.57±1.44 43 0.88±1.05 43 1.21±1.76 

45 38 146.45±11.97 38 1.00±0.69 1.38±0.71 38 6.34±1.38 37 0.76±1.10 38 1.18±1.84 

48 31 148.86±12.02 31 0.91±0.68 1.25±0.67 31 6.17±1.71 30 0.75±1.22 31 1.35±2.03 

51 26 149.93±12.23 26 0.78±0.72 1.10±0.70 26 6.27±1.92 24 0.99±1.35 26 1.66±2.30 

54 20 148.82±12.43 20 0.84±0.46 1.15±0.42 20 6.30±1.86 19 0.80±1.37 20 1.49±2.58 

57 10 149.43±11.28 10 0.77±0.45 1.07±0.34 10 6.82±2.75 8 1.60±1.60 9 2.14±2.73 

60 5 147.38±10.06 5 0.76±0.59 1.12±0.42 5 7.58±1.90 5 1.72±0.80 5 2.66±2.43 

* cross sectional standards HVSDS

† peak-centered height velocity standards HVSDS
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55/70 78.6 426 12 17

3 2

1

10 4-26

4-26 10 N=70

 7 10.0

 7 10.0

 12 17.1

 7 10.0

 12 17.1

 10 14.3

 14 20.0

 7 10.0

8 9 2

1

10 GHD 5.8mg

EP2K- -PhIII-Lyo : 20 20

GHD 50 5.8mg 0.03mg/kg/

0.1 IU/kg/

2 5

5.8mg 12 20

24

61 9 1

51 51 ITT

0 3 6 9 12 15 18 21 24 6

HSDS HVSDS 4-27
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50/51 98.0 1,265 19 53

10 4-28

4-28 10 N=51

 27 52.9  14 27.5

 27 52.9  14 27.5

 24 47.1  12 23.5

 23 45.1  12 23.5

 20 39.2  10 19.6

 20 39.2  10 19.6

 19 37.3  10 19.6

 15 29.4  9 17.6

 14 27.5  8 15.7

 14 27.5  6 11.8

 14 27.5

11 22 2

1

1

®

1

catch-up growth Growth Horm IGF Res 12:323–341, 2002

HSDS HVSDS

J Pediatr 143:415-421, 2003

J Clin 

Endocrinol Metab 85:3990-3993, 2000

®
4-16 5mg 4-25
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5.8mg
8 ®

EP2K- -PhIII/EP2K- -PhIIIFo

.3.

1 .4.
®

2

GHD EP2K- -PhIIIb-E 4-25 .4.

9 catch-up growth

predicted final height

projected final height 4-29 4-30

4-29 EP2K- -PhIIIb-E ITT

± ± ±

0 70 9.05±2.38 53 7.71±3.00 70 6.15±2.05 

12 67 10.24±2.37 55 9.76±2.90 69 7.98±2.11 

24 65 11.24±2.38 59 10.66±3.01 68 9.38±2.25 

36 47 12.22±2.30 45 12.00±2.73 52 10.56±2.14 

48 29 12.90±2.29 25 13.05±2.67 31 11.61±2.07 

60 5 12.84±2.53 2 13.95±1.34 5 11.38±1.69 

4-30 predicted final height projected final height

EP2K- -PhIIIb-E ITT

predicted final height cm projected final height cm

± ±

47 158.83±4.79 70 153.47±6.30 

28 161.56±2.99 44 157.64±3.25 0

19 154.80±4.08 26 146.42±3.02 

54 161.31±5.99 69 157.92±6.82 

33 165.19±3.72 44 162.49±3.19 12

21 155.20±2.99 25 149.87±2.83 

58 165.12±6.72 68 160.55±7.52 

38 168.96±4.39 43 165.52±4.00 24

20 157.83±3.56 25 152.00±3.05 

45 164.78±8.43 52 161.56±7.76 

29 169.75±5.23 33 166.54±4.57 36

16 155.77±4.82 19 152.91±2.97 

25 167.38±7.22 31 163.53±7.52 

18 170.66±5.52 20 168.09±4.91 48

7 158.95±2.63 11 155.23±2.55 

2 169.54±2.20 5 163.56±5.87 

2 169.54±2.20 3 167.45±3.32 60

0 2 157.73±1.59 

3 IGF-1 IGFBP-3

IGF-1 IGFBP-3

                                                       
8 .4. 5 GH



46

GH IGF-1 IGF-1 IGFBP-3

IGF-1

IGF-1 IGFBP-3

5 IGF-1 IGF-1

GHD IGF-1 Sperling Pediatric Endocrinology 2nd ed, W.B. 

Saunders Company 2002 5

IGF-1 IGFBP-3

IGF-1 IGFBP-3

4-31
®

4-32

IGF-1 IGFBP-3

5.8mg
®

EP2K- -PhIII/ 

EP2K- -PhIIIFo 4-32

EP00-106
®

IGF-1 IGFBP-3 .4. 1

HSDS HVSDS
®

EP2K- -PhIIIb-E 5mg

4-31 IGF-1 IGFBP-3 EP2K- -PhIIIb-E ITT

5mg

EP2K- -PhIIIb-E

IGF-1 *

g/L

IGFBP-3 *

mg/L

0 69 127.2±73.7 2.96±0.76 

3 65 208.9±103.8 3.66±0.94 

6 66 222.8±99.7 3.81±0.98 

9 2 185.5±19.1 3.38±1.36 

12 64 244.5±123.6 3.99±0.85 

18 64 269.1±123.6 4.03±0.87 

24 59 300.7±152.5 3.71±0.87 

30 51 335.2±146.9 3.91±0.96 

36 47 342.1±129.6 3.99±0.82 

42 34 376.2±169.7 4.08±0.87 

48 24 379.3±144.2 3.79±0.79 

54 14 393.2±122.8 3.95±0.77 

60 3 387.3±96.7 3.71±0.70 

* Mediagnost GmbH Reutlingen, Germany RIA
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4-32 IGF-1 IGFBP-3 ITT

EP2K- -PhIII/EP2K- -PhIIIFo

5.8mg ®

IGF-1 *

g/L

IGFBP-3 *

mg/L

IGF-1 *

g/L

IGFBP-3 *

mg/L

0 20 158.6±92.0 40 3.5±1.3 20 157.7±43.0 36 3.5±1.0 

1 36 205.4±98.6 41 4.2±0.8 33 190.8±88.0 45 4.0±1.0 

3 34 199.6±97.9 42 4.1±1.3 33 193.1±78.4 44 4.1±1.3 

6 38 257.2±127.8 42 3.8±1.30 40 248.4±131.2 44 3.7±1.3 

9 35 291.1±174.0 40 4.6±3.0 38 301.9±182.9 43 4.0±1.5 

*  Nichols Institute San Juan Capistrano, California RIA

2

1

® ®

® ® ®

®
3

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIII
AQ

Part A Part B

Periodic Safety Update Report PSUR

.2. 1 5

®

4-33

4-33 

-

- *

5mg

N=136

®

N=45

5mg

N=136

®

N=45

18 5 0.0890 0.1508 

4 0 0.0198 0.0000 

52 19 0.2570 0.5729 

6 1 0.0296 0.0302 

Total 80 25 0.3954 0.7539 

2,428 398 

202 33 

* 12

2004 9 29 2008 9 28 9
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6 SGA

EP00-401 2 2

3 EP00-501 6

2 2 1 1

1

®

EP2K- -PhIII
AQ

Part A 3 3 1

2 EP2K- -PhIII
AQ

Part B 8 10 2

1 EP2K- -PhIIIb-E

8 9 2

1 EP2K- -PhIII
AQ

Part B

2
®

2 GH Host Cell Protein HCP

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIII
AQ

Part A Part B
®

5.8mg GH

HCP 4-34 4-36
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4-34 GH HCP

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIIIAQ Part A Part B

5.8mg ®

N=44 N=45

GH HCP GH HCP

0
5.8mg

0/44 1/42 2.4 ® 0/45 0/44 

3
5.8mg

11/42 26.2 ® 0/44

6
5.8mg

14/42 33.3 ® 0/44

9
5.8mg

24/42 57.1  42/42 100 ® 1/44 2.3 0/44

12
5.8mg

16/42 38.1  42/42 100 5mg 0/44 1/44 2.3

15
5.8mg

15/42 35.7  40/41 97.6 5mg 1/44 2.3 0/44

18  5mg 10/42 23.8  39/41 95.1 5mg 2/43* 4.7 0/43

24  5mg 8/40† 20.0  40/40 100 5mg 2/40‡ 5.0 0/40

30  5mg 7/39** 17.9 37/39 94.9 5mg 1/39†† 2.6  2/39 5.1 

* 1

† 1 1

‡ 2 1

** 9 GH 1

†† GH 1

4-35 GH EP2K- -PhIIIAQ Part A 9 15

5.8mg 5.8mg

N=42

® 5mg

N=44

5.8mg 5.8mg ®
®

9  24/42 57.1  24/24 100 0/18 1/44 2.3  1/1 100 0/43

10  19/42 45.2  18/24 75  1/18 5.6  1/44 2.3 0/1 1/43 2.3

12  16/42 38.1  15/24 62.5  1/18 5.6 0/44 0/1 0/43 

15  15/42 35.7  13/24 54.2  2/18 11.1 1/44 2.3 0/1 1/43 2.3

4-36 GH EP2K- -PhIIIAQ Part B 15 30

5.8mg 5mg

N=42

® 5mg

N=44

5.8mg 5.8mg ®
®

15  15/42 35.7  13/24 54.2  2/18 11.1 1/44 2.3 0/1 1/43 2.3

18  10/42 23.8  10/24 41.7 0/18 2/43 4.7 0/1 2/42* 4.8

24  8/40 20.0  8/24 33.3 0/16† 2/40 5.0 0/0‡ 2/40** 5.0

30  7/39 17.9  7/23†† 30.4 0/16 1/39 2.6 0/0 1/39‡‡ 2.6

* 1

† 1 1

‡ 1

** 1 1

†† 9 GH 1

‡‡ GH 1

GH
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HCP GH 3

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIII
AQ

Part A Part B

5.8mg HCP 1,000ppm

GH

HCP 5.8mg .2. 1 5

5.8mg 1,000ppm 5.8mg ppm

GH 9 57 24/42 15 36

15/42 6 38 EP2K- -PhIII
AQ

Part A 5.8mg

5.8mg

5mg GH

EP2K- -PhIII
AQ

Part B
®

44

5mg 9 30

GH 2 5
®

12

GH 1.1 1.3 Acta Paediatr Scand 372 

suppl:167-168 Nutropin
®

GH 7 SCIENTIFIC 

DISCUSSION, EMEA; accessed 2009/03, at http://www.emea.europa.eu/humandocs/PDFs/ EPAR/ 

nutropinaq/437400en6.pdf

GHD

EP2K- -PhIIIb-E GH

HCP 4-37

4-37 GH HCP EP2K- -PhIIIb-E 5mg

GH HCP
Visit

1 0 68 0 0.0 68 1 1.5

2 3 64 1 1.6 64 1 1.6

3 6 65 2 3.0 63 3 4.8

4 9 2 2 100.0 2 1 50.0

5 12 66 2 3.0 63 4 6.3

7 18 65 1 1.5 62 4 6.5

9 24 59 2 3.4 58 2 3.4

11 30 51 0 0.0 50 3 6.0

12 33 1 0 0.0 1 0 

13 36 46 0 0.0 47 1 2.1

15 42 33 1 3.3 34 3 8.8

16 45 1 0 0.0 1 0 

17 48 24 0 0.0 24 3 12.5

19 54 14 0 0.0 14 0 

21 60 3 0 0.0 3 0 

EP2K- -PhIII/EP2K- -PhIIIFo/EP2K- -PhIII
AQ

Part A Part B

30 GH

HSDS HVSDS GH

4-38

GH
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4-38 GH HSDS HVSDS

cm

GH GH

± ±

0 30. 113.3 ± 15.8 59 110.3 ± 14.0 

6 30 119.2 ± 15.3 56 116.4 ± 13.6.

9 30 121.4 ± 15.3 56 118.8 ± 13.3 

12 30 123.8 ± 15.1 56 120.9 ± 13.3 

15 30 125.8 ± 15.2 56 123.0 ± 13.3 

24 29 131.6 ± 15.3 51 128.0 ± 13.8 

30 28 136.0 ± 15.7 50 130.8 ± 12.8 

HSDS

GH GH

± ±

0 29 3.06 ± 0.67 57 3.06 ± 0.87 

6 30 2.45 ± 0.51 55 2.59 ± 0.83 

9 30 2.29 ± 0.54 55 2.42 ± 0.78 

12 30 2.09 ± 0.55 55 2.29 ± 0.79 

15 30 1.98 ± 0.58 55 2.16 ± 0.79 

24 29 1.75 ± 0.73 51 1.92 ± 0.84 

30 28 1.54 ± 0.86 50 1.79 ± 0.86 

* cm/

GH GH

± ±

0 30 3.99 ± 1.06 59 3.83 ± 1.02 

6 30 11.57 ± 2.33 56 11.64 ± 3.41 

9 30 10.52 ± 2.33 56 10.78 ± 2.93 

12 30 9.55 ± 2.88 56 8.40 ± 2.33 

15 30 8.72 ± 1.85 56 8.46 ± 1.97 

24 29 7.53 ± 1.76 51 7.38 ± 1.62 

30 28 7.66 ± 1.69 50 7.21 ± 1.53 

HVSDS*

GH GH

± ±

0 30 2.13 ± 1.01 58 2.35 ± 1.14 

6 30 6.65 ± 3.22 56 6.38 ± 3.82 

9 30 5.50 ± 3.23 56 5.40 ± 3.20 

12 30 4.44 ± 3.87 56 2.70 ± 2.44 

15 30 3.62 ± 3.09 56 2.85 ± 2.26 

24 28 2.02 ± 2.34 51 1.76 ± 2.17 

30 27 2.33 ± 2.23 50 1.73 ± 1.99 

* 9 15 30 0 9 15

GH “ ”

“ ”

allergic reaction GH HCP

4-39 4-40
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4-39 GH 

GH 1 14 15 

GH 4 137 141 

5 151 156 

4-40 HCP

HCP 2 53 55 

HCP 3 98 101 

5 151 156 

GH HCP

4-41 4-50

4-41 GH 

EP2K- -PhIII/EP2K- -PhIIIFo 0~9 ®

GH 0 1 1 

GH 7 36 43 

7 37 44 

4-42 GH 

EP2K- -PhIIIAQ Part A 9 15 5mg

GH 4 22 26 

GH 3 13 16 

7 35 42 

4-43 GH 

EP2K- -PhIIIAQ Part B 15 30 5mg

GH 6 9 15 

GH 7 20 27 

13 29 42 

4-44 GH 

EP2K- -PhIIIb-E 5mg

GH 0 2 2 

GH 1* 65 66 

1 67 68 

* visit visit

4-45 HCP

EP2K- -PhIII/EP2K- -PhIIIFo 0 9 5.8mg

HCP 10 32 42 

HCP 0 0 0 

10 32 42 
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4-46 HCP

EP2K- -PhIII/EP2K- -PhIIIFo 0 9 ®

HCP 0 0 0 

HCP 7 37 44 

7 37 44 

4-47 HCP

EP2K- -PhIIIAQ Part A 9 15 5.8mg 5.8mg

HCP 7 35 42 

HCP 0 0 0 

7 35 42 

4-48 HCP

EP2K- -PhIIIAQ Part A 9 15 ® 5mg

HCP 0 1 1 

HCP 8 35 43 

8 36 44 

4-49 HCP

EP2K- -PhIIIAQ Part B 15 30 5.8mg 5mg

HCP 13 29 42 

HCP 0 0 0 

13 29 42 

4-50 HCP

EP2K- -PhIIIAQ Part B 15 30 ® 5mg

HCP 1 1 2 

HCP 11 31 42 

12 32 44 

GH HCP

GH HCP

3
®

®

20 EP2K- PhIIIb-UK-Turner

40 1
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39 5.8mg

4-51

4-51 

 0-3  3-6  6-12  12-24  24-36

2.3cm 1.5cm 9.3cm 15.5cm 23.3cm 

HSDS 3 6

3 2.8 1.7 3 HVSDS

2 3.8 39 15

1

GHD

EP2K-  

PhIIIb-UK-Turner 1

GHD

IGF-1

. 3. 2
®

ICD International

Statistical Classification of Diseases and Related Health Problems

1993

4
®

4-52
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4-52 ®

5.3mg®

1 kg

0.175mg 6

7

1 kg

0.175mg 2

4

6 7

1 kg

0.35mg 6 7

1 kg

0.35mg 2

4

6 7

1 kg

0.175mg 6

7

6

0.35mg

1 kg

0.175mg 6

7

6

0.35mg

®

®

1960 GHD

Eur J Endocrinol 135:289-290, 1996

1980

Acta Endocrinol (Copenh.)

104:148-152, 1983

1 2 4

6 7 6 7 2 4

IGF-1

 16:63-73, 1988  24:577-587, 1990

2 4

 16:63-73, 1988 Endocrinol Jpn 35:477-484, 1988

2 4

Endocrinol Diabetol 15:268-279, 2002
®

11

®

®
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®

® ®

®

®
1988 1991

®

5

GHD

1

2005

accessed 2009/03, at http://www.nch.go.jp/policy/shoumann17/shoumann17.htm

4-53

4-53

2005
®

*

®

**

®

*** 

 10,204 92.7  2,463 94.3 5,881 96.0  1,140 92.9  1,590 92.9

785 7.1  142 5.4  242 4.0  90 7.3  86 5.1

18 0.2  7 0.3

11,007 2,612 6,123 1,230 1,676 

* ®5.3mg 2008 10 8

** ® 2006  5 5

*** ® 2008 11 9

2

3 5

2 300
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GH HCP

GH HCP

1.

2. GCP

5.3.1.2-3 GCP

®

®

®

5mg

10mg

21 3 4 0304011 BS

5mg BS 10mg

1 kg

0.175mg 6 7
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1 kg

0.35mg 6 7

1 kg

0.175mg 6 7

6 0.35mg
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2

21 5 21

5mg 10mg 

19 12 21

1

20 12 25 20 8 4 2

5 1

1.
®

®
EP00-106 AUClast

Cmax

5.8mg
®

EP2K- -PhIII/ 

EP2K- -PhIIIFo

GHD EP2K- -PhIIIb-E

®

®

2.
®

5.8mg GH HCP

HCP 1,000ppm

HCP 5.8mg

GH HCP HCP 50ppm

GH HCP
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5 GH

EP00-106

2 EP2K- -PhIII
AQ

Part B

®
EP2K- -PhIIIb-E

3.

GHD

EP2K- PhIIIb-UK-Turner
9

1

GHD

GH IGF-1

®

GHD

GHD

GHD GH

GH

GH

GH

                                                       
9
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21

3 4 0304007

GHD 1

GH GH
®

®

4.
®

®

®
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5.

1

GHD

1

3 5

2 300

2 300

1

2 2 300

300

18 3
®

2 GH HCP

GH HCP

GH HCP

GH
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HCP

GH HCP

3

GH

GHD

®

®

6.

1

RP-HPLC

RP-HPLC unidentified variants

RP-HPLC
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RP-HPLC

unidentified variants RP-HPLC

2

21 3

4 0304011 5mg

10mg BS 5mg

BS 10mg

7. 1

1

5 6 

505 b 2

14 5 5mg 10mg 1

RP-HPLC

5mg 1

RP-HPLC

10mg

16 42 

18 2 5 5 3 5mg 10mg

24

25 5mg

5 3 10mg

24

25

5mg

18 11 0.03mg/kg/ 0.06mg/kg/

18 12 0.081mg/kg/ 0.162mg/kg/

18 13 1,000 1  800 1

23 9 13 

23 21 

29 2 

30 4-6 EP2K- -PhIIIb-E

50 70

31 9 0.04mg/L/  0.04mg/

42 16 24  48

46 4-31 IGFBP-3 60

3.71 0.70 3.71 0.07

48 12 2 2

50 4-37 

GH 6
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2 3.0  2 3.1

GH 9

2 100.0 0 0.0

GH 42

1 3.3 1 3.0

HCP 33 45

54 60

0 0 0.0

52 4-42 5mg 5.8mg 5.8mg

52 4-43 5mg 5.8mg 5mg

55 4-53 ®

86 5.1 86 5.1

57 24 25
®

®

57 29 

®

®

®

1 kg 0.175mg 6

7

1 kg 0.35mg 6

7

1 kg 0.175mg 6

7 6

0.35mg


