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HLCHA - ISS, pre-pubertal

» IR 0 61 (SHZ 36/MHEZ 15%)

- Patients were randomised 2:1 to a 12-month GH-treatment period (group A) or a
6-month no-treatment period followed by a 6-month GH treatment period (group B).

 HFIIE

- pre—pubertal status (males aged >4 to <11 years and females aged >4 to <9 years)

- an absence of breast development in females (Tanner 1 only) and testicular volume
{4 mL in males

- normal thyroid function

- peak GH level above 10 ng/mL following a GH stimulation test

- bone age <12 years, and epiphyses confirmed as open in patients 210 years of age

- children with height below the third percentile (based on 2007 Korean national
growth charts) and no identifiable disorder were considered as having ISS.

= HL7IE

- a known pituitary hormone deficiency (adrenocorticotropic hormone, antidiuretic
hormone, follicle-stimulating hormone, luteinising hormone, thyroid-stimulating
hormone) and treatment with any GH in the 12 months before screening

- specific types of growth failure including, but not limited to, known chromosomal

abnormalities associated with growth failure and altered sensitivity to GH, e.g.,

Turner syndrome, Noonan syndrome, Prader-Willi syndrome, chromosomal

trisomies, chronic renal failure, type 1 diabetes mellitus, osteo— and

chondrodystrophies, hypochondroplasia, achondroplasia, small for gestational age,

chronic inflammatory states (such as inflammatory bowel disease, rheumatoid

arthritis, systemic lupus, cystic fibrosis), mitochondrial myopathies, intrauterine

growth retardation (defined as a birth height and weight both below the fifth

percentile and not exhibiting catch-up growth by the age of 3 years), and syndromes

known to be associated with growth failure.
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1X5AF, 9= Jung, 2020 Ref ID #149
A St (n=36) Hlu (n=15) A (n=51) Pt
HH(year), mean+SD 6.3+15 59+1.2 6.2+15 -
19/17 9/6 28/23
/4, H(%) / / / -
(52.8/47.2) (60.0/40.0) (54.9/45.1)
height (cm), mean+SD 107.7+8.7* 105.8+7.61 107.1+8.3F -
Ht-SDS, mean=SD -2.4+0.4* -2.2+03t -2.3+0.37F -
weight (kg), 17.8x3.1* 16.3+2.81 17.4+3.0F -
IGF-1 (hg/mL),
135.9+64.1 111.0+33.3 128.6+57.6 -
mean+SD
IGFBP-3 L),
(ug/mb) 3.5+0.9 3.2+05 342038 -
mean+SD

Based on the full analysis set. *n=32, +n=15, ¥n=47.
Ht-SDS, height standard deviation score; IGF-1, insulin-like growth factor 1;
IGFBP-3, insulin-like growth factor-binding protein 3; SD, standard deviation

X Baseline characteristics were similar between the two treatment groups (Table 1).

S = =X : GH treatment
- 9FR|H: Norditropin® NordiLet® (Novo Nordisk, Bagsvard, Denmark)
- B0 22 The GH dosage used in this trial was 0.469 mg/kg/week, 7 days per week,
administered subcutaneously in the evening (equivalent to a daily dose of 67
ug/kg/day).
- X&27|zk 670, (1)
H| S = HWEX : No treatment
- a 6-month no-treatment period followed by a 6-month GH treatment period
FHOE S = FHIETIZE0, 3, 6% 9, 12 month
FENUESS * primary endpoint evaluation
n SE2E U HAR
- SM= : 0% (0F)
- HW= 1 16.7% (3/18%), S AIZf & oI5t FOIE H3|H3Y)
= At
- Height velocity
- Height SDS
BER SRS
- G4 X2
= 7
S H|o= rc
s | EHAD| - - SEEA o | ¥
N mean+SD N mean=+SD |(‘98522e88
Ht-V 5.15
_ _ 0.57
Hi-SDS 6mo 36 1.56 15 2.13 (0.43. 0.71) .0001 S
ol 36 0.76 15 0.19 - - -
* . Change from baseline
LS means, least square means
42 m A2 : During the first 6 months, height was significantly increased in GH-treated
patients versus untreated patients with ISS. Safety of GH was consistent with the
known safety profile.
7|Et m A7H| X|® : Heon-Seok Han received clinical research funding from Novo Nordisk.

m HIPOZEZ : NCT01778023 (ClinicalTrials.gov identifier)
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1XX, A= Chung, 2018 Ref ID #388

HEH » A7 RCT (SYNERGY [Saizen® for Your New Life and Brighter Tomorrow without
Growth Deficiency] study)
m G0t SRl
= OIL7|E : CH7[H(97H)
m CHAIKH 7|7 20123 122-2015E 38
O ALH A m HATLCHA : ISS, pre—pubertal

» AN 2= 1 90T (BAH= 60E/iZx 30F)

- 60 children to 0.067 mg/kg/day r—hGH for 12 months (treatment) and 30 children to 6
months of no treatment followed by 0.067 mg/kg/day r-hGH for 6 months (control).

n MEI|E

- height records available and were >5 years of age; were prepubertal; had height { 3rd
percentile for the Korean National Growth Charts for the same age and sex; had peak
serum GH ) 10 ug/L in at least 2 GH stimulation tests; were naive to r-hGH therapy;
had a gestational age ) 34 weeks and an appropriate birth weight, normal thyroid
function and karyotype (girls); and had bone age <9 years in girls and <10 years in
boys with no more than 3 years’ difference from chronological age

= H7|E

- they were diagnosed with predesignated pathological processes. Children were also
excluded if they entered puberty (testicular volume >4 mL in boys or breast Tanner
stage >2 in girls) during their participation in the study.

= Ao S

H EXi (n=59) H|W = (n=30) U
HH(year), mean+SD 6.79+1.64 6.83+1.61
Bone age (year), mean+SD 521+1.56 5.04+1.56
/4, H(%) 30/29 (51/49) 17/13 (57/43)
Ht (cm), mean+SD 108.21+7.72 108.9+8.34
Ht-SDS, mean+SD -2.26+0.37 -2.33+0.34
weight (kg), mean+SD 18.09+3.43 18.24+3.11
IGF-1 (hg/mL), mean+SD 113.56+42.81 1215.01+65.68
IGFBP-3 (ug/mL), mean+SD 3.8+0.8 3.9+0.8 -

Bone age calculated from radiographs of the wrist assessed by 2 investigators according to
the standards of Greulich and Pyle.

X Demographics were similar between the two groups (Table 1).

EN » ZM : GH treatment
- OFH|H: Saizen® (Merck KGaA, Darmstadt, Germany)
- E0f 82 0.067 mg/kg/day x 6 days per week
- X272k 670, (19)

H| W Exy = HIWEXM : No treatment
- 30 children to 6 months of no treatment followed by 0.067 mg/kg/day r-hGH for 6
months (control)

FHEAE I m EHIET|IZEH: 0, 13 weeks =7 days (=3 months), 26 weeks +7 days (=6 months)*,
Z2u=H 39 weeks+7 days, 52 weeks 7 days (=12 months), 56 weeks =7 days

* primary endpoint evaluation
» Ef2tZ (67H¥ dataset, LOCF 7|%)
- &M= 1.67% (1/60)
- HIWF : 3.33% (1/30)
m SR - S 1™8(No data after screening), Hliwd= 1H(No post-baseline measurement)

.z




1XX, H=  Chung, 2018 Ref ID #388
- Height velocity
- Height
- Height SDS
Rad = AL
- o4 X2
= o 7t
. = s EESE 5/
Al SEAY Pt NS
N mean+SD N mean+SD (grg%agl)
baseline | 59 5.63+1.62 29 4.94+1.91 - - -
Ht velocity 6mo 59 | 10.08+1.92 29 5.92+2.01 - - -
cm/year ; 347
6mo 52 5.41 27 3.1 - - -
e e | s - 27 - adEay | oo s
6mo 52 0.59 27 0.08 - - -
HSDS 1 gy | 5 - 27 - 03060 | (0001 | S
48 » AZ2 : Treatment with r-hGH in the SYNERGY study demonstrated a statistically
significant increase in height velocity at 6 months.
7|Et = A7H| X|® : The study was sponsored by Merck Ltd, Korea, an affiliate of Merck KGaA,

Darmstadt, Germany. Medical writing support was provided by Steven Goodrick,
inScience Communications, UK, funded by Merck KGaA, Darmstadt, Germany.

n HAAOR2EZS : NCT01746862 (ClinicalTrials.gov)
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18A, €= Kim, 2018 Ref ID #431
AHEH m ALEA CRCT

= A7t Oietil=

= 7|2 T 2T 17H)

m CHAMX} EEV(ZE: 20123 28€-2014E 49)

LA = OIGLTHA ¢ ISS, pre—pubertal

» AN 2~ 1 709 (B 36E/UE 34F)

- Subjects randomized to the treatment group (n = 36) received rhGH from week 0 to
week 52, while subjects randomized to the control group (n = 34) were observed
without treatment from week 0 to week 26 and received the rhGH from week 27 to
week 52.

n MEI|E

- prepubertal children [evaluated according to the Tanner classification: testicular volume
of 4 cc or less (boys) and Tanner stage | breast development (girls)]; height below the
third percentile for a Korean population of the same chronological age (CA) and sex;
one or more peak GH levels of 10 ng/ml or above, confirmed by GH stimulation testing
in those taking two or more of clonidine, glucagon, insulin, and levodopa, and normal
karyotype (female); older than 4 years of age with a bone age (BA) of { 11 years (girls)
or { 13 years (boys), and a disparity of 3 years or less between BA and chronological
age; naive to GH therapy, and; normal thyroid function (or normalized after hormone
therapy).

= H27|E

- hypopituitarism, GHD, chronic renal failure, SGA, IUGR, premature birth (gestational
age of < 36 weeks), congenital infections, TS, PWS, NS, Russell-Silver syndrome,
Seckel syndrome, Down syndrome, Cushing’s syndrome, or other chromosomal
abnormalities; congenital or chronic disease. currently receiving a drug that may affect
the secretion and action of GH (such as estrogen, androgen, anabolic steroid,
corticosteroid, or methylphenidate); and a history of hypersensitivity to GH.

= O £
i EXz (n=36) HlwF (n=34) TA| (n=70) pit

ik ,

(year) 6.75+1.79 717+2.34 6.96+2.07 -
mean*SD

Bone age (year),

5.11+£1.84 5.53+2.62 b.32+2.24 -
mean=SD
22/14 17/17 39/31
/14, ) / / / )
(61.1/38.9) (50/50) (55.7/44.3)
height (cm),
107.49+9.80 109.18+11.78 108.31£10.76 -
mean+SD

Ht-SD

SDS, -2.35+0.58 -2.40+0.40 -2.37+0.50 -
mean+SD
ight (kg),

weight (k) 17.97+4.20 18.73+4.39 18.34+4.28 -

mean*SD

ight-SD

weight-SDS, 22114117 -1.95+0.76 ~2.03+0.99 -

mean=SD

IGF-1 (ng/mL) 101.16+42.34 112.44+49.49 - -

IGFBP-3 (ng/mL) 3.23+0.83 3.29+0.83 - -

X QTSN EM o F & 7H R25 X0|E Eol EM2 AT 7|&50 YS(Table 1 &)

S = =X : GH treatment




14K, A= Kim, 2018 Ref ID #431

- OFH|H: Growtropin®- 1l (Dong-A ST Ltd., Seoul, Korea) (3¢ DA-3002)
- &0 82k 1.11 U (0.37 mg)/kg/week (3 the standard dose approved by the FDA)
- X712k 670, (19)

H| W S XY m H|WEXY : No treatment
- the control group (n = 34) were observed without treatment from week 0 to week 26
and received the rhGH from week 27 to week 52.

FHAE I = FHIETY|ZE: 13 weeks, 26 weeks, 39 weeks, 52 weeks
2=y m E2Z(X efficacy evaluation 7|&) L SHAIR

- &M= - 0% (0/36)

- HlWF : 5.9% (2/34), iz & 2FE primary efficacy evaluations &5tX| %S
m ZuHa Ht velocity, Height SDS
5y » o}
- HAY A=
= = 7t
At | EBAD) i Hlat sl ol | pgr | 8L
N mean +SD N mean+SD mean+SD
Ht velocity _
ooy | 26week | 36 | 10684195 | 32 5.72+1.72 €001 | s
baseline 36 -2.37+0.58 32 -2.39+0.37 - - -
HtSDS | 26week | 36 | -175+0.67 | 32 | -2.32+043 - - -
sl | 36 | 0.63+0.16 | 32 0.06:£0.15 - 001 | S

my
rhu

m ZZ: |n conclusion, the analysis undertaken in this study demonstrates that GH
treatment can increase the height velocity and Ht SDS of children with ISS, and there
was no significant difference in safety between the treatment and control groups.
Further studies should be conducted to determine the optimal criteria for ISS treatment,
and to evaluate efficacy and safety over the long term.

7|Ef » AH| X|¥ : This study was supported by a grant from Dong-A ST Co., Ltd.
n HRAOZEZ NR




- AR7E ()

1XAl, 8= Cohen, 2013 Ref ID #970
GITEN  w A RCT
= Qi) 02

A2 TH7 | 2H247H 712
AL B E712F

LA m HIOA - nonGHD (based on GH-stimulation tests), prepubertal children with short

stature and IGF-I levels 33rd percentile [-0.44 standard deviation score (SDS)]

w ALCHAAL 2= 0 1518 (BT 114H/tHE 37F)

» MFYIE

- Short stature in enroled subjects was defined as an HSDS < -2. Low serum |IGF-|
was defined as a screening IGF-I concentration 33rd percentile (-044 SDS) for age
and sex. Subjects were 3-15 years of age (inclusive), were naive to GH therapy, and
had a body mass index (BMI) (kg/m2) 25th percentile for sex and height age. A
stimulated GH value needed to be 18 ng/ml for the arginine-GHRH test or 10 ng/m|
for the clonidine—arginine test. Enrolled subjects were prepubertal, defined as an
absence of breast development in females and a testicular volume <4 ml in males.

= HIIE

- Subjects were excluded for history of GHT; known pituitary hormone deficiencies;
chromosomal abnormalities or other known causes of short stature; active
malignancy or active chemotherapy for neoplasia; history of cranio—spinal irradiation
or bone marrow transplantation; concurrent therapy with medication for attention
deficit disorder; glucocorticoids or steroid hormones; history of intracranial
hypertension; and other significant clinical or laboratory abnormalities.

TGN
Ha S (n=113) H| W=t (n=35) HH (n=148) pat
bl ,
(vean) 8.53+2.92 8.62+2.69 8.55+2.86 -
mean=*SD
Bone age (year),
6.5+2.4 6.4+2.0 6.5+2.3 -
mean=SD
86/27 23/12 109/39
/4, H(%) / / / -
(76.1/23.9) (65.7/34.3) (73.7/26.4)
Ht-SDS,
~2.53+0.50 ~2.54+0.51 -2.53+0.50 -
mean=*SD
ight (k
weight (ko) 21.77+6.46 21.55+6.04 21.72+6.35 -
mean=*SD
IGF-1 SDS ~1.66+1.01 ~1.95+0.92 ~1.73+0.99 -

X B HAE 712N S o = RO RE

EN » S : GH treatment
- 9fH|E: Norditropin® (Novo Nordisk A/S, Bagsvaerd, Denmark)
- £0| & initially 40 ug/kg/day — adjusted every 3 months to achieve an IGF-I SDS in
the upper normal range (66-99th percentile)
- X=7|1zk 14
H| WS = H|WEX : observation
- Subjects in the observation arm who completed all 12 months were subsequently
offered 12 months of GHT under the supervision of the investigator.
FEUE Y W FHDER 1204
ZoEy = E(x ARSIID) L LAY

- M= - 3.5% (4/114)




14K, A= Cohen, 2013 Ref ID #970

- H|ZZ : 21.6% (8/37)
— THYOZ MAIEX| LSCx H|u 0| ZLEHE 2K} 482 subnormal growth2 215k
T ACHD B

m ZuHa 1 Ht SDS, Ht velocity
L84 w Z0
- ALY A=
difpe | EBAD) S - A
N mean +SE N mean+SE mean+SD
baseline | 113 | -2.53+0.05 35 -2.54+0.09 -
Ht SDS 671 113 | -1.72+0.06 35 -2.52+0.09 - .0001 S
At 113 | 0.81+0.03 35 0.02+0.03 -
Hit velocit baseline | 113 4.2 35 3.6 -
velocity 2 Z
(cm/year) (A k=] 113 10.7 35 b.b <.0001 S
19 113 9.9 35 5.4 -
2= m Z2:|n non-GHD subjects with short stature and serum IGF-| concentrations within
and below the lower third of normal, adjusting GH dose to achieve an IGF-I level in the
upper normal range resulted in a significant increase in HSDS, regardless of basal IGF-|
levels.
7|E} m O37H| X[ : This clinical trial was supported by Novo Nordisk Inc., Princeton, NJ, USA.

» OFO2ES I E
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18X A= Albertsson-Wikland, 2008 Ref ID #1514

ATPEHN = A7HA C RCT

HARZATL: A

A7 T 12771 712

CHAIRE BE7|ZH: 1988H-19994

re

4

=
z
n

LA - prepubertal

AL 2= 1 1618 (B F/UET F)

n MH7|IE

- Short children, defined as height below 2 SD score (SDS) according to the Swedish
population-based reference, whose chronological age was 8-13 yr for girls and 10-15

yr for boys, with a corresponding bone age no more than 11 yr in girls and no more than
13 yr in boys according to Tanner-Whitehouse, were included.

= He|E

- Children were excluded if they had GHD, defined as GHmax value at two GH
stimulation tests below 10g/liter (20 mU/liter); had a bone age retardation of at least 3
yr: or had significant chronic diseases, skeletal dysplasia, or chromosome aberrations.
Children born at a gestational age less than 35wk or with extreme intrauterine growth
retardation were also excluded.

= oI} S

- |TT dataset (& 126%F)

e S (n=81) H|W# (n=45) pax
H™H(year), mean+SD 11.5+1.3 12.0+1.3 -
65/16 36/9
o/, B4%) / / i
(80.3/19.7) (80.0/20.0)

Ht-SDS, mean=SD -2.75+0.54 -2.67+£0.42 -

IGF-1 SDS -0.83%+1.14 -0.99+0.96 -
B del ,

one age defay (year) -158+0.94 ~156+0.87 -

mean+SD

M 1 m =X : GH treatment

- QFH|H: Genotropin (Pfizer Inc., New York, NY)
- E0§ 22F: 33 ug/kg per day
- X|Z27|¢F W 5.64+1.374

SN 2 = =X : GH treatment
- OFH|H: Genotropin (Pfizer Inc., New York, NY)
- 50 81 67 ug/kg per day
- X|=7|7k B+ 5.64+1.37H

[mny

i m H|WEXY : no treatment

ol
pS|

=

I = |ofd

Z 4 = =YIET|ZE: They were followed until they reached final height, which was defined
X

Y b

H=H as the height when growth velocity was less 1 cm/yr (the hegith end point value used
for analyses of Final height).
n SE2E U HAR
- S 40.5% (15/37)
- H|W= : 64.5% (20/31)
m ZpH

H

-n

[l

=24 = f

s X2

30

e ny
JB




1XX}, 9= Albertsson—Wikland, 2008 Ref ID #1514

St 1 St 2 HIm
Anga | g (33 ug/ kyday) (67 ug/kgday) k= pat
N mean +SD N mean+SD N mean+SD

1) 0.042

boys 26 169+5.2 39 172+5.7 36 | 166+7.38 | 2)0.001
1) 0.083

girls 5 158+4.2 1 157+4.7 9 154+5.45 23 Ng
3)N

*ZXM AN FH Z2AE
1) Hlw=t vs. S

2) H|W+ vs. X2

3) X1 vs. M2

]
rhu

m ZZ : GH treatment significantly increased FH in ISS children in a dose-dependent
manner, with a mean gain of 1.3 SDS (8 cm) and a broad range of response from no
gain to 3 SDS compared to a mean gain of 0.2 SDS in the untreated controls.

7|Ef

m Oi7H| X|& : This study was initiated in 1988 as a Kabi-sponsored study but was
changed to an investigator-sponsored study in the 1990s. An unrestricted research
grant as well as a free supply of drug was kindly provided by Pharmacia/Pfizer. The
study was also supported by grants from Swedish Research Council (7905) the Swedish
Foundation for Pediatric GH Research, and the Foundation Vixthuset for Children.
Pfizer had no influence on the collection, analysis, and interpretation of the data or in
the writing of this manuscript.

= IPOZES : S0ISX| S
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1XA}, ¢E  Leschek, 2004 Ref ID #1886

ATEY = A7MA RCT
. iR e
" TI|R TR
m CHAX 27|17 1988H-1999H

L m O47LCHAL : peripubertal chiildren with ISS

» IPOHAXE 2 0 688 (Bl 378/HE 319)

m MEI|ZE 1) age 10-16 (boys) or 9-15 yr (girls); 2) bone age of 13 yr or younger (boys)
or 11 yr or younger (girls); 3) testicular volume of 10 ml or less (boys) or Tanner stage
breast development at 2 or less (girls); 4) marked, proportionate short stature; and b)
peak stimulated GH more than 7 g/liter.

m X|2|7|Z : if they had a chronic illness; a known genetic syndrome; had ever received
GH, estrogen, or androgen treatment; or were currently receiving other drugs likely to
affect growth, including methylphenidate and similar stimulants. However, low birth
weight was not an exclusion criterion, and six study subjects were born small for
gestational age (birth weight SDS 2.0). The midparental height of these subjects was
normal. There was no apparent cause for their low birth weight except in one subject,
who was the smaller of dizygotic twins. Additionally, treated hypothyroidism was not an
exclusion criterion. Five subjects were considered to have mild abnormalities of thyroid
function (four with apparent central hypothyroidism, one with primary hypothyroidism)
and had been receiving levothyroxine treatment before the study drug was initiated.
None of these patients had abnormal GH stimulation tests, including the four patients
with apparent mild central hypothyroidism.

. Ty S

Ha S (n=37) HlW (n=31) pat
HH(year), mean+SD 125+1.6 122+1.4 -
/14, 21%) 29/8 24/7 _
(78.4/21.6) (77.4/22.6)
Bone age (yr) 10.9+1.7 10.9+1.7 -
Ht SDS -2.8+05 -2.8+05 -
Wit SDS -2.3%0.7 -2.0+0.9 -
No. prepubertal subjects, E(%) 18 (48.7%) 13 (41.9%) -

S LR
- 9FH|H: Humatrope (Eli Lilly and Co., Indianapolis, IN)
- 50| 82 0.22 mg/kg-wk
- SMN7|7h B 4.4

I IME » HWEXY : Placebo
FHLE 3 = FHIET|I7
4=y - Adult height analyses 7|Z : M= 4.6+1.64, Hluz 4.1+1.74

- Other efficacy analyses 7|& : Szt 3.9+1.44, | 3.5+1.44
- Safety analyses 7|& | Szt 3.7+1.94, Hlw= 3.3+£1.64

= SIS 3 EHAR NR

= A0S

— Adult Ht SDS

BE¥ SRR

- Aa X2

o

Il




1XAL, S= Leschek, 2004

Ref ID

#1886

s | EFA|

Sz

Hlwz

LS mean
+SEM

LS mean
+SEM

S/
NS

Adult Ht
SDS AE

22

-1.77£0.1

7 [

-2.34%0.17

5
(0.03, 1.10)

(N
rhu

through a randomized, double-blind, placebo-controlled trial that GH treatment

m A2 :|n conclusion, this study makes two unique contributions. First, it demonstrates

increases adult height in peripubertal children with idiopathic short stature. This is

critical evidence because the nonrandomized trials that have shown no GH treatment

effect, or even a decrease in adult height, have created uncertainty about this key

issue. Second, this study provides the best estimate to date of the height increase that

can be expected from GH treatment, an essential aspect of risk—benefit assessment.

7|Et = AH| X|@ : This work was supported in part by Eli Lilly and Co.. J.A.Y. and J.B. are

Commissioned Officers in the USPHS.

n GIOZES !
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1XK, 9= Kamp, 2002
van Gool, 2010

Ref ID #2035

#1367

AHEH m ALEA T RCT

» Gt HERE

" OITIIR: C7IRIN 71

m CHAX} EET(ZE: 19933 128-1996'H 128

HATLOHA m ASLA 1 |SS, pre—pubertal

m ACHARt =140 H

- &MZ: 209 / 17 analysed

- th&7 209 / 18 analysed

n MEI|E

- (van Gool, 2010) no signs of puberty (G1 in boys and B1 in girls); height at baseline
(Hstart SDS) € =2.0 SDS for Dutch references available at that time, age at baseline 4-8
years for girls and 4-10 years for boys; birth length » =2.0 SDS; maximum serum GH
level more than 10 mg/I (1 mg = 2 U, using World Health Organization International RP
66/217 as standard) after provocation (exercise, arginine, clonidine, L-dopa, or
glucagon); and a normal sitting height (SH)/subischial leg length (LL) ratio (between P3
and P97). Screening blood tests and urinalysis were normal. No organic causes of
growth failure, primary bone disease, chronic iliness, or dysmorphic syndrome were
present.

- (Kamp, 2002) age 4-8 years for girls and 4-10 years for boys; height less than -2.0
SDS with no evidence of malnutrition, hormonal, or systemic disease: birth length
greater than —2.0 SDS); sitting height/subischial leg length ratio between 3rd and
97th centile were established. In all cases the peak stimulated GH concentration was
greater than 10 mg/I (1 mg = 2 IU, The First International Reference Preparation of
hGH, MRC London, code 66/217 was used as standard) after provocation (exercise,
arginine, clonidine, L-dopa, or glucagon).

m HQ7|1F -

» A E4 (Kamp, 2002)

B S (h=17) Hlw= (n=18) W
H2H(year), mean+SD 8.4+1.7 7.4+1.8
Bone age (year) 54+15 50+1.9
Bone age delay at start (year) 3.0+1.1 2.4+11
/4, H(%) 13/4 (76.5%/23.5%) 13/5 (72.2%/27.8%)
Height SDS -2.9+0.60 -2.7£0.3
BMI SDS -0.3+0.9 -0.8+£0.6
M ® S7f : High dose GH treatment

- 9FH|H: Genotropin (Pharmacia & Upjohn AB, Stockholm, Sweden)
- E0| 82 0.5 mg/m2 per day = 19 mg/kg per day;

1.0 mg/m2 per day = 38 mg/kg per day; and

2.0 mg/m2 per day = 75 mg/kg per day.

— GH treatment was administered during two periods of three months with either 1.5
or 3.0 IU/m2, separated by two washout periods of three months without GH
treatment.

— After one year of study, high dose GH treatment with 6.0 IU (= 2 mg) per m2 per
day was started. In children with a body surface area close to 1 m2, this dose is
equivalent to 0.21 1U (0.07 mg) per kg body weight per day (0.5 mg/kg/week). GH




1XXL, A= Kamp, 2002 Ref ID #2035
van Gool, 2010 #1367
treatment was discontinued after the onset of puberty had occurred.

- X|Z27|7F ™ 3.39 / high dose GH treatment duration 2.34(2.0-5.04)

— all children received at least two full years of treatment. When puberty occurred
after these two years, GH treatment was discontinued at the end of a complete
year's treatment (for example, three or four years of GH treatment).

H| WS = H|WEX : No treatment
FHREE o= FHRTERY|ZE1HE, 24, 3H, 449, 54 / 5~124
sy n SESE U HAR

- S 1 15% (3/20H) (Kamp 2002), 5.9% (1/173) (van Gool 2010)

- Hlwat : 10% (2/20%) (Kamp 2002), 33.3% (6/18%) (van Gool 2010)

m A= Ht SDS, Adult Ht

Rad = A
- ALY A=
5 Sz Hlw=t o ZHXI0]| S/
ZAnpHSs =X™A|7 &3 Tt
duts acald N mean=SD N mean+=SD | mean+SD Put NS
baseline 17 -2.9+0.6 18 -2.7+0.3 -
14 17 | -26%05 | 18 | -2.6+0.4 -
Height 24 17 | -1.8+05 | 18 | -2.6+05 - 001 s
SDS 34 17* | -1.3x05 | 17 | -25+0.6 - '
48 [ 121 | -1.306 -2.3%0.8 -
54 8T -1.4+0.8 -2.2+1.2 -
Adult _ _ _

height SDS f/u 16 2.1+0.7 12 1.9+0.6 .6 NS

* : GH treatment on 84, off 9H
T : GH treatment on 1%, off 11
T : GH treatment on 09, off 8H

42 A2

- (van Gool, 2010) High-dose GH treatment restricted to the prepubertal period in
young ISS children augments height gain during treatment, but accelerates bone
maturation, resulting in a similar adult height compared with the untreated controls.

- (Kamp, 2002) High dose GH treatment before puberty accelerates bone age and
induces an earlier onset of puberty. This may limit the potential therapeutic benefit of
this regimen in ISS.

7|Ef » | X|® : This work was supported by a grant from ZonMW, The Netherlands

Organisation for Health Research and Development (grant number 920-03-392, to S A
van Gool); and by Pfizer (New York, NY, USA).

Figure 2 Time scheme for GH-treated
and control groups. GH doses: 0|5 mg/m?

per day=19 ugkg per day; 1.0 mg/m? per

=35 o
n HFOZEE  SRIFX| 2
% Time scheme for GH-treated and control groups
0.5mg/m’per | Washout | LOmg/m’per | Washout
day 3months | 3months | day 3months | 3 months 2.0 mghn? per day Follow-up
2-5 years 5-12 years
10 mg/m® per | Washout | 0S5mp/m® per | Washout
day 3months | 3 months day 3 months | 3 months
No treatment Follow-up
y
Start Stop

4 day=238 ug/kg per day; and 2.0 mg/m? per
day=75 ng/kg per day.
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18A, €= McCaughey, 1998 Ref ID #3650
AHEH m ALEA CRCT
m A0 E=
m 17| X|9ALE] 7|8 A2 EE P E(the community-based Wessex Growth Study)
m AKX DF7|12H FRA Ag GlE
LA = LA - Normal girls of height, 2 SD below mean height for age, pubertal children
m IIOAKL 4= 0 40H (BT 108/ AT 8-/ Non—consent control 223)
m MX7|F : Normal girls of height : 2 SD below mean height for age
® X|2|7|= : One of these girls was diagnosed as having coeliac disease and was
excluded.
= O &Y
Non-consent
s EXZ (n=8) Bl (n=6) pat
control (n=20)
bl ,
(year 6.24+0.38 6.14+0.62 6.22+0.71 952
mean+SD
/4, B(%) 0/8 0/6 0/20 NR
Height (cm) 101.7+.47 101.0+2.99 102.6+4.22 615
Ht SDS -2.52+0.26 -2.55+0.32 -2.32+0.19 .052
% On detailed comparison there was no difference between the treated and untreated
groups at the onset of the trial with respect to age, sex, height, parental height, birth
details, bone age delay, socioeconomic status, or evidence of psychosocial deprivation.
S = IX{ : GH treatment
- OFH|H: Genotropin (Kabi Pharmacia)
- B0 22 30 IU/m/week
- E0| 42: subcutaneous injections using an Autoinjector (Owen Mumford)
- 7|2 "Wt 6.2 (9] 5.5-6.65H)
=[ImEJN] m H|W=XY : No treatment
FHTE Y w EYHIETIZE:0, 12mo, 18mo, 24mo, 30mo, 36mo
ANEH n SE2E U HEAAR
- X 1 30% (3/10); ESC= Qo 3| 1Y, 22 M3 19, 2T 7| 58 A2 13
- H|W2 0 25% (2/8); O[A} 2
- Non-consent control : 13.6% (3/22); 22 HEZ 0lst HM3| 28 2= 7| &H HE 1H
= AUt
- Near final height (cm)
- Near final height SDS
- Near final height velocity (cm/year)
S84 .z

- O KR

= = 7t
Zops | SEAD| = Bl w0l | oy S
N mean+SD N mean+SD mean+SD
Near final o
height = 8 155.3+6.4 6 147.8+2.6 - - _
(cm)
Near final S _ _ i} : -
height SDS Az 8 1.14+1.06 6 2.37+0.46
Nﬁar f;}nal
eight 1o = B . )
velocity NI 8 0.6+0.7 6 1.0+0.7
(cm/year)




1XX, A= McCaughey, 1998 Ref ID #3650

48 m A2 :|n conclusion, short normal girls may respond well to growth—hormone
treatment started in early to mid childhood. Untreated short normal girls may not reach
target or predicted heights. Whether similar results will be found for short normal boys
remains to be seen. Further randomised trials are needed to confirm our findings, to
clarify the issues raised, and to explore further the psychological benefits of treatment.

7|Et = AH| X|@ : We thank Pharmacia and Upjohn Ltd for their support and Les Cox for
independent bone—age analyses.
m APOZES  SRILX| %S
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1XA, €= Barton, 1995 Ref ID #2629
AHEH m ALEA CRCT
m A0 E=
= OITLI| R T2 V1)
" ChRE 2EIIRZE: 01 ¢S
AT m O47LCHAL : short, prepubertal children
. ACHAAL 4 1 29% (BM1 10H/EX 2 10H/HE+ 99)
m M7= : helght SDS (1.5 and their HtVSDS was greater than —1.5 over the preceding
12-month period using the standards of Tanner and Whitehouse (Tanner et al., 1966).
Prior to entry all children underwent thorough endocrine investigation consisting of a
provocative test of GH secretion (insulin induced hypoglycaemia test) combined with
TRH and GnRH stimulation tests and a 24-hour profile with blood samples drawn at
20-minute intervals to determine spontaneous GH secretion.
= X27|F&
= A £
B Shiz 1 (n=10) Exiz 2 (h=10) HlW= (n=9)
Hlyean) 7.7 (5.4~9.5) 7.3(5.1~9.3) 7.9(7-9)
median (range)
Bone age 0.6 (-0.9+1.6) 0.0 (-1.8~2.3) 0.6 (0.3~2.1)
delay (years)
/4, B(%) 6/4 10/0 8/1
Ht SDS -2.1(-3.1~-1.7) -2.0(-2.7~-1.1) -2.2 (-3.1~-1.5)
Sg;eloc'ty 050 (-1.65-0.13) | -0.25(-0.86-0.89) | -0.45(-1.68~0.53)
IGF-1 (U/ml) 0.61(0.3~1.16) 0.47 (0.28~0.87) 0.56 (0.06~1.52)
I = =XH1 : standard dose GH treatment
- £E0§ 2k standard dose (20 1U/m*/week)
- X|27|7F 24
m ZXH2 : high dose GH treatment
- E0§ 2k high dose (40 1U/m*/week)
- X|27|7F 24
H| S = H|WEX : No treatment
o 3w FHEIET|IZH1E, 24
Ansd n SE2E A HAAR
- 2%(0] 3 1HE2 A X220 ZHEAS): 2 AIF0I| 0HY FAF Sz HS 20150 7
THE Halet
= Ao
- Ht SDS
- Ht velocity SDS
w84 = AL
- G4 X2




1XAl, 9= Barton, 1995 Ref ID #2629
S 1 S 2 -
Zmea | =EAD| (standard do_se) (high dose? |l _ 02t s/
N median N median median NS
(range) (range) (range)
. -2.1 -2.0 -2.2 _ _
baseline | 10 | (312297 | 10 | (27511) (-3.1~-1.5)
-1.7 -1.2 -2.1 _ _
HESDS | 1d 10 1 gl | 100 (11.9504) (-3.3--1.2)
-14 -1.0 _ _ _
24 0 (c25--06) | @ | (-1.890.7)
Ht
velocity 24 10 2.71 10 5.66 -0.48 - -
SDS

my
rhu

= A= High dose (40 IU/m*/week) r-hGH treatment of children with idiopathic short

stature resulted in a greater short-term acceleration in growth rate than 'standard' dose

therapy without an excessive advance In skeletal maturity and probably represents the

optimal growth promoting dose for short, normally growing children. Whether continued

high dose r-hGH therapy increases final height requires further study. Left ventricular

morphology and function remained within the normal range during r-hGH therapy but

regular monitoring of cardiovascular status should continue In non-GHD children

receiving r-hGH in high doses over a longer time period.

7[Ef

m HH| X|& : The Growth Research Centre is generously supported by Children

Nationwide and Pharmacia, Stockholm, Sweden.

n HHOZES .

solelx| org




- A=32 (10)

1XA}, ¢=  McCaughey, 1994 Ref ID #10428
Daubeney, 1995 #10220
ALEY m ALEA T RCT
» GI=7b E
m OIL7| T X|GALS| (8t AP 2 EE BE(the community-based Wessex Growth Study)
m CHAX 2E717E: FRIA g SlE
O » AN short, normal, prepubertal children
m CILONAA 2 0 41 (BXE H/0EE F)
m ME7|E : All the children had a stimulated growth hormone concentration greater than
7.5 ug/1 (15 mU/I) to either clonidine or sleep, or both, ranging from 7.7 to 38.3 ug/!
(15.4 to0 76.5 mU/I).
= H|2|7|Z : Clinical examination and screening tests had already excluded any known
pathology or recognisable causes of short stature.
= O &
B S (n=21) Hlww (n=20) A
HH(year),
mea(:]/iS)D - - 7.820.5
/4, B(%) 11/10 (52.4%/47.6%) 12/8 (60%/40%) -
IGF-1 l),
meani(‘ég/SE)M 131423 136426 -
- there were no differences between the groups at the onset of the study for age, sex,
height, parental height, birth weight, bone age, or socioeconomic status.
S = =i : GH treatment
- OFH|H: Genotropin (Kabi Pharmacia)
- B0 22 30 IU/mf/week
- X|=7|7k 34
H| W SXY = HWEA : No treatment
FHOE S = FHIETIZE0, 6,12, 18, 24, 30, 3670
EERIEEs " H2E ST 28.6% (6/219), tiE 356.0% (7/209)
= Aot
- Ht SDS
- height velocity
e = AU B

McCaughey (1994)

- Ht SDS : Ht SDS in GH-treated prepubertal children with ISS changed from -2.4 to
-1.2 at three years, compared with no change from -2.4 in untreated controls (P €
0.001) (McCaughey 1994).

- height velocity : a significant difference in GV at three years was found between
GH-~treated prepubertal children and untreated controls: 6.4 cm/yr versus 5.2 cm/yr,
respectively (P { 0.003)

Duabeney (1995)

Ampas | A i e =AY
N mean+SD N mean+SD mean+SD

Ht (cm) baseline | 15 1113 13 110+3 1.0+0.9 - NS

44 15 141+5 13 13145 10+1.9 .0005 S

Ht SDS baseline | 15 -2.4+0.3 13 -2.5+0.4 0.1+0.1 - NS

44 15 -1.2+0.5 13 -2.5+0.7 1.3+0.2 {.0005 S




1XAH, 9= McCaughey, 1994 Ref ID #10428
Daubeney, 1995 #10220

48 m ZZ : |n conclusion, we can confirm that growth hormone treatment has a positive
effect on growth in short normal children in the short term, but, as has been stressed
by others, the long term outcome in terms of final adult height and unwanted side
effects is unknown. It is most important that longitudinal studies are completed and
that final height data are collected. Secondly, we have noted persisting significant
differences in body composition, with increased lean body mass, and also persisting
hyperinsulinaemia in children treated with growth hormone. It is imperative that close
monitoring, particularly of biochemical and body composition changes, is continually
performed. Ultimately, we may be able to define specific treatment criteria, but further
study is still required.

7|Et = AH| X|& : The authors gratefully acknowledge the support provided by Kabi
Pharmacia UK Ltd and AB Sweden.
» FOEEZ  S0ILX| I3




- A=FE (1)

1XX}, 2= Blizzard, 1989 Ref ID #11047
HEH . HARMZ : RCT (Genentech Collaborative Study)
» G0} 0=

m OIT7|Z: CH|RH107H 7|2
= CHAIRE BRI THE 213 o8

—1 K- BHAO

AT A m 071044} 1 |SS, prepubertal children

= GICIARE 4 1219 (BT 63%/ER 582)

m MHI|E

- Age =2 5yr

- Height > 2 SD less than mean for age ({ 3" percentile)
- Birth weight > 2.5 kg

- Serum GH > 10 ng/ml on at least one test

- Bone age: girls 9 yr or less; boys 10 yr or less

- Prepubertal

= HLIIE

- Diabetes mellitus

- Hypothyroidism

- Any chronic systematic illness, including malignancy
- Any bone or cartilage dysplasia

- Psychosocial dwarfism

- Previous growth—promoting therapy

- Treatment for hyperactivity syndrome

" Y S

B S (n=63) H|W# (n=58) pat
HH(year), mean+SD 9.4+1.9 95+2.4 ».05
/4, H(%) 46/17 (73.0%/27.0%) | 43/15 (74.1%/25.9%) ».05
Bone age (yr) 7.9+1.7 7.7+23 ».05
Height (cm) 118.0+9.1 118.0+11.2 ».05
Height SDS -2.7+05 -2.8+0.6 ».05
Weight (kg) 22.1+4.3 21.9+5.1 .05

=N = =X{ : GH treatment
- OFH|H: oig QS

- £ 8&: Recombinant human GH was administered to the treated group
subcutaneously three times a week at a dose of 0.1 mg/kg.
- X&7|Zk 14

= H|WEXY : No treatment

= T e

1
B Y W FHBIIT 1242
¥ = IEEAR
- EM=  20.6% (16/63)
- H|W= 1 24.1% (14/58)

A
.z

- Growth rate

284 YRS

— A 3s xfg

Lo




18X A

Blizzard, 1989

Ref ID  #11047

Zops | ST e i =L %
N mean+SD N mean+SD mean+SD
Growth baseline | 50 4.7+1.2 44 4.4+13 - - -
(omfoy | 12mo | 50 | 73%12 | 44 | 47%11 - (0005 | S
4= m A2 : There were no side effects of growth hormone treatment. The results suggest
that children who have significant short stature and slow growth may benefit from a
trial of growth hormone therapy.
7|Et = iH| X[ ¢g elg
m APOZES ! S| U2
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1XAL, S Wit, 1989

Ref ID #2992

AHEH m ALEA CRCT
= =7t HEEE
" OITIIR: C7IRHETN 71
" ChKE REIIRE: O1F 81
LA m ISLTHA : Prepubertal Children with short stature
» AN 2~ 1 309 (B 20E/Ui2 10F)
m MAN7|Z 1 1) a height standard deviation score (SDS) below -2.5 compared with the
1980 Dutch nation-wide references; 2) well-documented growth data for the previous
year and a one year growth velocity below the P25 for bone age; 3) skeletal age,
according to Tanner & Whitehouse, 20 Bones (TW2-20), of less than 11 years in boys
and 10 years in girls; 4) no signs of puberty; 5) plasma GH peaks above 15 mU/I in at
least one of the standard provocation tests (arginine, L-dopdpropranolol, clonidine,
glucagon, exercise); 6) normal thyroid function and normal skull radiographs; 7)
absence of my clinical or biochemical evidence of organic disease, psychological
problems, malnutrition or gluten enteropathy (considered as excluded in case of a
normal faecal fat and nitrogen excretion and a normal serum IgA); 8) no previous
therapy with GH or anabolic steroids.
m HIIE -
= OITCHY 4
B2 = (n=20) Hlw= (n=10) A
:iﬁa& 10.0%1.7 9.7416 -
Bone age 7.9+1.7 7.7%x2.0 -
/4, B(%) 14/6 (70%/30%) 7/3 (70%/30%) 21/9 (70%/30%)
S = =X : Methionyl GH treatment
- 9FH|H: somatrem (Somatonorm®, KabiVitrum, Stockholm, Sweden) 3¢ biosynthetic
methionyl growth hormone
- 50| 82k daily 2 IU/m* body surface, S.C.
- X|27|¢ZF 14
H| S = HWEX : No treatment
FHAY 2 o= FEHETIZH P
Z2NEH n S2E U HEAR
- &Mz 2F
- Hluz 0
= Aot
- growth velocity
- Height SDS
R A= = AU B
- ALY A=
dnps | AV = i A A
N mean+SD N mean+SD mean+SD
Ht velocity baseline | 18 43+14 10 45+0.9 - - -
[i= 18 7.3x1.1 10 4.3+0.6 - - {.0001
S = O R 0




XKL, HE - Wit, 1989 Ref ID #2992

48 » A2 : To summarize, GH therapy in a physiological dosage to short slowly growing
children significantly increases growth rate during the first year of therapy, but to a
lesser degree than observed in classical GH deficiency. Neither quantitative analysis of
endogenous GH secretion nor plasma IGF-I determinations facilitate the selection
process of whom to treat, in contrast to auxological data before and during the first
months of treatment. However, one must await further studies to determine whether
or not these auxological variables are also predictive for final height.

7|Ef m HH| X|® : This study was supported by a Nordisk (Denmark) Grant for the study of

Growth and by KabiVitrum (Sweden).
n GROZES  SOILX| g




2. ot At
8|1 KR RE) il e et S4 GH =X E4 s Qi At a2 a8
A=t 1) AHA 1) UAAL 2 AR 1) RR7IZHE) A 2EE UME FQ BExXg
2) o1EN Zmt &0l |2) Ht SDS 2) 50 8%
Hi 3) XBAIFAE Y |3) LAY
4) = ¢y
1 [Park (2021) |1) ZSE o7, & |1) 1SS 1,128% 1) ek 2d (~94) - o MERUF HEZ050| LM 3 FIME2 GH
ot= 2) 927|158 2|8 2) Ht SDS (2 2)NR - HMEE0LS Mg @M 3.7% (40/1,093%) &7 ¥ X=7|2H0)| WE RI0|7¢
3) 10.6+2.2A| 3) Genotropin (28.5%), - MEZR0LE XIS 16.4% (11/75F) ARS
4) 10.1+2.8M| Saizen (28.4%),
Growtropin-2 (26.9%),
Eutropin (14.1%),
Norditropin (2.2%)
2 |Hou (2020) |1) ZSE A7, F&H |1) ISS 1508 1) 14 04 ~14d - A= 1oy GHD®} ISS 2HAtel GH 21t &
2= 2)THH AT QS [2)-2.26+0.08 2) 0.32-0.42 mg/(kg-wk) - 2= D" 12.7% (19/150) OIMAS H|m 3t I,
3)8.9+0.2A 3) o= ol - E=A _'ﬂﬁEg 151 10.7% (16/150) - 35 1QsEEE2 GHD
4)7.4+0.2M o MTIHLHRL R O/o SEXFOf H]sH ISS SHAH0fA
o HEEFEHEZS: 0% RS =UL0H(4.6% vs.
o PMMNEIS: 4.7% (7/150) 10.7%, p=0.04)

- dHMXSEIE S YMES GHD
SERFOf H]5H ISS 2HAHZO]
RYBHA HUB(11.1% vs. 4.7%,
p=0.04)

717 X|E Al, = ola2lnt ZAM
7|S0 e 9| H2 ZLIEZO|
ekl

3 |Jung (2020) |1) RCTS 1) 1SS 369 1) 671 ~671E « AE © 69.4% (259, |o At 0% No unexpected AEs were
5t= 2) CHAR 21 2)-2.4+0.4 2) 0.469 mg/kg-wk 707) o FEZ7]: 8.3% (3H, 37) reported. Safety of GH was

HIIX7L SESHEE (3) 6.3+1.54 3) Norditropin * Serious AE : 11.1% consistent with the known
AEE 7|=%t 4) < 12M (49, 479) safety profile.

4 |Child (2019) |1) Z3E &4, 1) ISS 2,450 1)4.6+2.74 ~H 44 |« TEAE : 23.9% o ME=OLE 1.6% (39%) most were common childhood
CH=27Ho|1=2 e (% ALY: ) -2.3+0.8 2) 0.34-0.38 mg/kg/week (586/2,450H) o UMMXGES: 1.3% (31F) conditions or previously
91%) GeNeSIS) 3) 11.5+3.0A 3) NR o HEE(arthralgia) : 1.8% (44%H) reported in GH treated

2) GH R|=299] 2y |4) BA-CA: patients. No ISS-specific
05201 2t §l0] -1.3+1.4A| safety issues were identified.
BHEDE BXES
71=%




At 1 ARH A ) &Y it £4 GH sx &4 FEAUH oMY At i y ZE
Ay=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME Z=Q HXI2
2) oMY Aot &2l |2) Ht SDS 2) £ 8%
bf 3) XEAFAE S8 |3) LAY
49 = oy
Deal (2018) 1) ZSE S, 1) ISS 38 (HA| 1)2.74 14 O[A | TEAE : 55.3% (219) |» HEZ0t5: 0% GH X|22t| #HM0| 20I= 2Atg
CH27t e, MEk (% HE: CHA K= 850H0|Lt, {2) 0.24 mg/kg per week « Serious TEAE : 7.9% |° ZAMXGIS: 0% 2 QiUS
FHLICE OrS 0| GeNeSIS) 0|5 1d 0l 3)NR (338) o HHE: 2.6% (1)
SiEsh 2t |2) ZE BAER SN S 2=  X|2 23 TEAE :
HIAIEE PN e b = 833%0|1, 0| £ ISS 5.3% (2%)
25010 BIXt= 38HO(AUS:
7|28 MedDRA 2)-2.57
018) 3) 12.94|
4) NR
Quigley 1) ZSE A, 1) 1SS 1,018H 1) ¥z 7.34 A4 0l |- o M 1H(GH XE2 3 5 67018 A0l = |- GH X2 OtS0IM AlLEQ] {9
(2017) (A |2)-2.4£0.7 2) 0.33 mg/kg/wk ooz At ot B7t= =IEX| QI
CH=27t GeNeSIS) 3) 10.3+3.1A 3) NR - Mortality was elevated for
2) BLE BXER2 4) NR % Standardized mortality ratios (SMR) children with prior malignancy
AR TS S -1SS:0.20, 95% CI (0.01, 1.10) and those with underlying
200 - Hx|(9,504%F) : 0.77, 95% CI (0.56, 1.05) serious non-GH-deficient
712&(MedDRA - GHD (5,955%) : 0.75, 95% CI (0.50, 1.08) medical conditions.
0lg) - TS (948%) : 0.51, 95% CI 0.06, 1.83)
= GH X|= OI30iIM AIYES RSt B7t= &2l
X %42
Rhie (2019) | 1) registry (¢ ¢172&H: |1) ISS 315% 1) NR N | XZ27)7HE o AH 0% The incidence of AEs of interest
&= LG Growth Study) |2) -2.17 2) 0.26 mg/kg/week MZ 249 | (on-treatment): o &£ 0% in rhGH-treated patients was
)1 R & 3) 9.06A 3) Eutropin TX|(XIZ |« AE : 22.2 (709) o V(Y T, WHISHEO): 0.32% (1H) | low, and most of the
CHMRE QI RS Salf |4) 8.44 EZ2 5% [+ ADR:54% (17%) |- HEZUS: 0% neoplasms were benign and/or
S Q71 |« SAE: 1.9% (6%H) o YYFINLHLEEL 0% non-related to rhGH.
[0-9.5 o UMMXGES: 0.32% (1F)
4] TIH| A7 |2k o 0483 R 0.32% (1Y)
* AE : 22.2% (70%)
* ADR : 5.4% (179)
* SAE : 1.9% (6%)
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1REHRE) e7sY oy 59 GH 54 S8 &=z ory L}

ezt |1) AR 1) DR 2 ORI 1) RI271HER) BA 258 D4E x2 258

2) oFEY T Bol |2) Ht SDS 2) £0| 23
e 3) XBARARY X |3) MY

4) 2 o1

(N
H
%o
Yy
ru

Chung (2018) |1) RCTS§ 1) 1SS 60 I ! ~BIHE/12 | ST (~671 ) - The safety profile for the
ot= (% H7H: SYNERGY)|2) -2.26+0.37 2) 0.40 mg/kg/week he * TEAE : 64.4% (38H, SYNERGY study was
2) X|E LX[0 7|22 |3) 6.79+1.54AM 3) Saizen 937) consistent with the known
Hgoz 4 4)5.21+1.56A * Serious TEAE : 5.1% profile of r-hGH and no new
(39, 37) safety concerns were reported
o X2 &3 AE : 0% for the children with ISS
* X2 &3 serous treated with r-hGH.
TEAE : 0%

EMT(~12708)

* TEAE : 71.2% (42,
17971)

* Serious TEAE : 5.1%

(34, 57)

Xz A AE 1 0%

X|= B2 serous

TEAE : 0%

Hwang (2018) |1) RCT* 1) 1SS 46E(14/14/14) 1) 263 30 « AE EME o AHE: 22% (1) Both doses of LB03002 were
st=2 2) THIX o1 2) —2.25/-2.28/-2.28 |2) - BM1 78(44%), SH |° UE: 2.2% (1) well tolerated and their safety
3) 5.86/5.36/6.07 - &1 : 0.37 mg/kg/week 2 9H(64%), B3 10 profiles were comparable with
4)5.6/4.72/5.49 - &2 : 0.5 mg/kg/week H(63%) that of daily rhGH.

- X3 : 0.7 mg/kg/week = (serious AE) 215
3) NR AE &, serious AE
= moderate
intensity 3%
(meningitis,
laceration, atopic
dermatitis), severe
intensity 17
(thermal burn)0|
H=E J2L GH
X229 QluktA=

SRILX| 25

(il
zQ
glo




A 1 MAHSHE) A+E4 it £4 GH sx &4 FEAUH oMY At i y ZE
Ay=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME Z=Q HXI2
2) oMY Aot &2l |2) Ht SDS 2) &0 8%
e 3) XEAFAE S8 |3) LAY
4) = g
Kim (2018)  |1) RCT§ 1) ISS 36E(Z) 1) 67HE(x xS 42, A (14 « AE :69.4% (219, 71 |- Growtropin—Il was well tolerated
5t 2) RE BAZ(YASH |2) -2.35+0.58 TAIE 263 20| GH X|=2 ) and safe over 1 year of
U HAHEINE 712 |3)6.75+1.79A| £ 2UCL}, oy 2t * Serious AE : treatment.
&MedDRA AL2) |4) 5.11+1.84A TE5H0] HA|EX| L0 = pharyngotonsillitis
THo| QFHA Aot 15t (124), hypertrohpy
2) 0.37 mg/kg/week of the adenoids (1
3) Growtropin ) — GH x|=Zet &
ALX| kon, 2R3
ool s15€

* ADR : SXHZOIAM 14
(mild rash) 2t
* Serious ADR : E10

x| %45
11Ying 2018) |1) ZSE A7, &8 1) ISS 2009 1) (~44) NEVIFIRE o NEY good safety
Een 2) O B2 AI™otct 2) NR 2)0.35-0.42 mg/kg-wk |XIZ2 & During the treatment
SAZ MO oia  3) 9.03+0.214 3)NR SRAES - hyperglycemia : 21.56% (43%) = GH |2 &
=21, X=ete 4) 7.3-7.48M 2, 97.7% (428)0] BMC2 =0t
2AY TARRE 25 19 A™

- persistent hyperglycemia : 2.3% (1)

- temporary hyperglycemia : 17% (34%)

= hyperinsulinemia : X2 £ & 2-4Z Lol &
doz =0tz

o QM ZIHLHRY S E(intracranial hypertension) :
Al

HIMIBIX| Ot

EXe] [Eoy=]

o

FARS PSSy
~ thyroid function 0|4 6% (12%) = Z4&d 7|
5 UA Os0A L-thyroxine sodium &




|1 KR SIE) &Y it £4 GH sx &4 = oMY At i y ZE
Ay=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME Z=Q HXI2
2) oMY Aot &2l |2) Ht SDS 2) £ 8%
bf 3) XEAFAE S8 |3) LAY
49 = oy
12 |Counts (2015) [ 1) RCT* 1)1SS 316% 1) 44 - AE o AT USR] S - IS AEE Z30[9100, Alge
o= 2) g B Yy | - = 2) - &1 83.3% (166%) |- HEZUZ LMSIR| 4=
H710) 7|2t} (formula-based | - ZX41 (individualized, - Z742 87.3% (103%) | - ZA41 6.1% - A2 EolE X2 B OHEAC]
Y 2 3 dose) 2029 formula-based dose) : = U2 AE= 330|Y | - X2 6.8% SRl= solgX| U
- &2 (standard 0.18-0.70 mg/kg/wk =
dose) 114Y - &2 (standard
2) -2.63 ~-2.47 weight-based dose) : o X2 &3 AE
3) 7M| 0144(33.9%), 0.37 mg/kg/wk - &1 26.3% (52H)
7M| Z1K66.1%) 3) Genotropin - M2 23.7% (28%Y)
4) 6.9~7 1M
* Serious AE
- &1 3.5% (7H)
- &2 11.0% (13H)
13 |Counts (2013) | 1) RCT* 1) 1SS 3169 1) 2E0x A 49 & 2 Al * AE 1 EX176.3%, & | At 0A - &2 AE= E30|U2H, A2
o= 2)Rg E0 WM | - S A0 2 T2 78.0% LMK =
Tt 7|95t ™ | (formula—based 2) « X2 &3 AE : 1 - MEA Eol=l X2 a obMA 9|
o 2M 3 dose) 2029 - =1 (individualized, 30.3%, X2 23.7% =Hl= ERI=X| 42
- ZX2 (standard formula-based dose) : * SAE : EM11.5%, &
dose) 114%H 0.18-0.70 mg/kg/wk M25.1% = Xz &
2) -2.63 ~ -2.47 - X2 (standard Age =X U3
3) 7M| 0]44(33.9%), weight-based dose) :
7M| Z1K66.1%) 0.37 mg/kg/wk
4)6.9~7.1M| 3) Genotropin
14 |Tao (2015) 1) non-RCT* 1) ISS 27E(E ) 1)24 * SAE : No serious o ngE L 0 No serious adverse reactions
== 2) #HH og QIS 2)-2.75+0.59 2) 0.35-0.42 mg/kg/wk adverse reactions |° Z&M 7|5 04 0H were found in association with
3) 6.98+2.00A| 3) NR were found in o 7|Bh A BRI mjE &Y U BHE 274 — 2 | rhGH use during the two-year
4)5.98+2.58A association with UH = 35E study period.
rhGH use during
the two-year study
period.
15 |Jeong (2014) |1) IS E A7, S8 1) ISS 34Y 114 « X|= 2 AE= 2MG}H |-
o= )FAH A e |2 -2.23+0.27 2) 0.23 mg/kg/wk X| QQ4ChT
3)6.47+1.74 3)NR
4) CA-BA: 1.32+0.56A|
16 |Kim (2014) 1) IS E A7, M&N  |1) ISS 36Y 1) 26% * AE :63.9% (369, 65 |- favorable safety profile
ot= 2) RE FXE(UMEH |2) -2.35+0.53 2) E&3: 0.37 mg/kg/wk )
L HANZINE 7|15 |3) 7.9+1.94 3) Eutropin
2(MedDRA ALE)  |4) 6.9+ 1.7M|




|1 KR SIE) &Y it £4 GH sx &4 FEAUH oMY At i y ZE
Ay=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME Z=Q HXI2
2) oMY Aot &2l |2) Ht SDS 2) &0 8%
e 3) XEAFAE S8 |3) LAY
49 = oy
17 |Sotos (2014) |1) ZSE &3, £5H 1) ISS 88H 1) €0t 5.2, 00} 3.5 2-84 * AE : 2MGIX| 42 - The treatment was safe. There
o= 2) A ol S8 2) 18(-1.81)2 HMelst HQ|: 2-84) were no significant adverse
DE0t=0[-2.0 Ht |2) 0.32 mg/kg/wk events.
SDS 0] 3)NR
3) H0F11.9+3.3A,
0401 12.0£1.94
4) =0} 9.0MI(NFSS),
9.1MI(FSS), 040t
9.4M|(NFSS),
10.3A4I(FSS)
18 |Cohen (2013) |1) RCT§ 1) ISS 148H(EMZ 114 (= * AE:191.2%, C - GHSEE X5 BAR2 LM
oj= 2) HHIN oI Sls 113%Y, &+ 35%) |2) 59 ug/kg/day — (S = 82.9% EH7t oM (well tolerated), T
2) -2.53+0.50 &h) 0.41 mg/kg/wk * SAE : 1Y I AR EY
3) 8.55+2.86A 3) Norditropin (pneumonia), C 1%
4) 6.5+2.3M| (depression and
suicidal ideation)
19 |Bell (2010) 1) registy 1) ISS 9,778H 1) 3.61(3~7H) o2 £X| |+ AE:3.6% oAb 0A Although ISS patients are at the
o= (% APH: NCGS)  |2) (-2.7+0.9) 2)0.30+0.06 mg/kg/wk |AIEMK] |+ SAE :0.7% o YUY Y 0, HEHH 0, O|Rt BY 074, lowest risk for all associated
2) BE AE= 216t |3) (10.9+3.5A)) 3) NR Intracranial tumor K2t 071 complications and the AEs
EoI%CH, 0l=  |4) (-2.1A) o 18 DM 0.1% described in the at-risk groups
Genentech Drug o MEZEME0.2% still remain low, continued
Safety scientist?t | X 2), 3), 4)0f 5§55} o UM EIHLHE &HRI: 0 vigilance on the part of the
HES £ /8L Bell 2010) o [EBFEHEZS : 0A practitioner remains the most
2210 FHECE A/ o 7|Ef effective way to ensure
A e, =7/ 2 - Al (adrenal insufficiency) : 024 long-term safety.
i 25 EFiIott JIA - HEG: 0
Bl(kemp, 2005, Root,
1998)
20 [Kemp (2005) |1) registy 1) 1SS 8,018% 1) 3.64(3~74) ~74 « AE : 2747 4 o At 274 No new safety signals specific to
o= (% APH: NCGS) [2) -2.7+0.9 2) 0.30+0.06 mg/kg/wk * SAE : 5371 LAM(ALY | B 57 the NCGS ISS population were
2) RE AFE= 21612 |3) 10.9+3.64 3)NR 20, EOE 1, A e I8 B 65U observed.
Eoien, o= |4 NR 12) o 7|Et
Genentech Drug = Xzt #H0| gl= | - A 1A

Safety scientist?}
dEg

%o ol

- Single seizures : 6
- Epileptic seizures : 171




|1 KR SIE) &Y i &4 GH &84 &4 FEAUH oMY At i y ZE
=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME =R HiL
2) oIy Zmt &l |2) Ht SDS 2) &0 8%
e 3) XEAFAE S8 |3) LAY
4) = g
21 |Darendeliler |1) ZSE H7 ®&HX 1) ISS 5,286 1) X g gl A - o EdF SRR SRl 0% The incidences of [IH and SCFE
(2007) (% 7138 KIGS 2) (AN g l8)  |2) 0.25 mg/kg/wk oz es o HEZFSHE2S 1 0.04% (2/5,286F) in this analysis are lower than
oj= database) 3) 9.5A 3) Genotropin the values reported in previous
2) (RHH AZ Q) |4) (RN o2 o2) KIGS analyses and comparable
to other databases. Patients
with TS, organic GHD, PWS
and CRI seem to be more
prone to these side effects.
22 |Quigley 1) RCT ¢+ 22| OFF |1) ISS 276%(374239) |78 ¢17(Leschek, 2004; |7 &1 |« SAE * AE GH appears safe in ISS.
(2005) H40E SR5I  |2), 3), 4) JHE S0 | Wit, 2005) F1 of =AY |- A1y o TECh GRIAL 5} 0.7% (2F)
Ch=7K0l=, H|AI2HLeschek, HEHOZ HAlIE O=2 HA| |- Life-threatening o MEZXOLE: 2 9% (8%F)
_IC_>I_F_":,1) 2004; Wit, 2005) = event : ODO:| o QFA EJHLjOF @.XI_': 0%
2) 788 A0 FHE2 - ZY: 28(One of o WEESFEHEZS: 0.4% (1)
2 HAE these patients o ZMMKBIS: 0.7% %)
subsequently died [° (&Y Rk 0%
from a desmoplastic
small round cell
tumor after
discontinuing study
ISS2)
- Y¢, 51159
- Y, 7IEE 21T
- 7|Et: 5H(One case
of accidental
overdose of a
nontherapeutic
agent and four
cases of convulsions
(study 1S52))
23 |Wit (2005) 1) RCT* 1) ISS 239H 1)24 - * TEAE : 67.8% - A0
Ell=F= 2) MASER X200 | (=1 78F, =XH2  |2) (162/239)
TRAMO| 2AQM0I L | 78, X3 83F) |- FXH1 0.24 mg/kg/wk * SAE :13.0%
Mt RE 822 |2) 11 -3.37+0.81, |- BXH2 0.24 — 0.37 (31/239)

=ast, Eotet

=72 -3.21+0.69,
EX3 -3.04+0.54
3) =1 9.43+2.404A,
=72 9.88+2.16A,
S3 9.95+2.26A
4) =M1 7.40+2.56A,
X2 8.09+2.28A|,
X3 8.01+2.06A

mg/kg/wk
- &3 0.37 mg/kg/wk
3) Humatrope

* X|2 #A SAE 1 0.8%
(2/239)




|1 KR SIE) &Y it £4 GH sx &4 FEAUH oMY At i y ZE
Ay=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME FQ BXR
2) oIy Zmt &l |2) Ht SDS 2) &0 8%
e 3) XZAIFAY o |3) LAY
4) = g
24 |Leschek 1) RCT§ 1) 1SS 68E (1374, C [1)3.74 3.74 - o nEE Gy X 0, Hlwz 0
(2004) 2) X2E W2 RE & 31Y) 2) 0.22 mg/kg/wk o MEZOE ZMF 7Y, Hlux 48, p=0.74
2 K= Zhst0] 2A8H|2) -2.8+0.5 3) Humatrope o M SIHLR T BXFE 07, HluZ 0d
3) 12.5+1.6M o NEESEHEES: Mz 04, Hluz 07
4)10.9+1.7M| o gy /Y SME 19, HuZ 1%, p=7.00
o 7|Et
- One patient was diagnosed with stage B
Hodgkin's disease after 19 wk of GH
treatment.
25 |Lanes (2002) |1) HY= &7 1) 1SS 16 1)34 34 < AE MR 28 |-
Hi| L=t 2) A o1 S 2)-2.1+0.6 2) 0.1 IU/kg/day — (%] =
3) 9.5+0.94 &l 0.26 mg/kg/wk
4)8.1+1.2A| 3)NR
26 |Lanes (1999) |1) ez &7 1) 1SS 14% 114 = < AE :HMBIR ofg |-
Hi|Lf| =t 2) A o1 S 2)-2.2+0.5 2) 0.1 1U/kg/day — (¢ H
3)10.9+1.44 8h 0.26 mg/kg/wk
4) 8.8+1.5M| 3)NR
27 |Rekers-Mom |1) RCT* 1) 1SS 202& 1) 44 44 * AE : AEZ QI X|ZE |-
barg (1998)  |2) 74X A= Sis (M1 68Y, 3M2 |2) IRt SN
C=7HRE 1%, M3 63%) |- X1 0.2 mg/kg/wk
97H=3) 2) 51 -0.9+1.3 - &2 0.3 mg/kg/wk
32 -0.5+£0.8 - 3713 0.2 — 0.3 mg/kg/wk
3 -0.7+0.9 3) Humatrope
3) X1 9.3+2.4M|
=2 9.9+2.2M
=3 9.8+2.1M
4) M1 8.4+2 5N
=2 8.8+ 1.8
=43 9.0+2.3M|
28 |Laron (1997) |1) HUZE A 1) ISS 46H 1)2-54 X2 B |« AE: FARYSES |-
o|AztA 2) A o1 Sl2 2) -2 0|2t 2)0.1 IU/kg/day — (2 # |F 1-24 M5t Xz ¢ 2
3) 7.4+1.8A 21 0.26 mg/kg/wk 22 HLK| U2
4) 45+ BN 3) Norditropin




|1 KR SIE) &Y i &4 GH sx &4 FEAUH oMY At i y ZE
=7t 1) SITEA 1) &Rt 2 YRS 1) R=7|2HE ) A 2AR UME Z=Q HXI2
2) oMY Aot &2l |2) Ht SDS 2) £ 8%
bf 3) XBAIFAY A 3) A4AY
49 = oy
29 |253/(1996) [1) ZBE 17 1) 1SS 98% 1) 24 24 - o 29 #ak X2 © 97562105 mg%, XIE % |ISSO| JYB2= X|20| T2 258
St 2) HHIH g Sig 2)-1.35+2.67 2) 0.1 1U/kg/day — (&% = 100.1+9.3, p&t = NS Off ZSHA = AL AR FHTHO|
3) 11.4+1.6M &h 0.26 mg/kg/wk o Free T4: Xz ™ 1.06+0.28, X|&2 & Lol
4)10.4+2.1M| 3) NR 1.19+£0.19, p&t = NS
o ]1|R:IAOF7+ 3.1% (3/98)
o 211 EI0| HX|= E2: 3.1% (3/98)
° 7|Ef
-£5:2.0% (2/98)
- XM= 57t 2.0% (2/98)
Barton (1995) (1) RCTS 1) ISS 20H 1) 24 24 * AE: i|§ 7|2t UM - -
= 2) AR Oig gl |- A1 (BHEEF) 10Y |2) SIX| 43
- =2 (28Y) 10H |- =K1 20 1U/m*/week
2) £M1-2.1, - Z7H2 40 IU/mt/week
=2 -2.0 3) NR
3) M1 7.7,
{2 7.3M
4) Bone age delay :
ZM1 0.6M|, 42
0.0A
1 |Loche (1994) |1) Hez A7 1) ISS 15E(E1 7H, (1) 4-104 4-104 |« AE: XIE 7|7t = &M |Blood glucose levels and serum concentrations |-
O|f2|ot 2) THIEQI g SUS X2 89) 2) SHX| 25 of trilodothyronine, thyroxine, and thyrotropin
2) X1 -2.5, EX{2 - &XH1 0.5 U/kg per week remained within normal limits throughout the
2.4 - &XH2 1.0 U/kg per week entire treatment period.
3) £Xi1 10.5+2.1M|, |3) TAIZQI AF GiS
22 11.8+0.8A
4) X1 8.1+2.3M|,
ZM2 9.8+1.0A
McCaughey |1) RCTS 1ISS418 (121,C  |1)34 gs |- - Mean fasting insulin (X|2 & 39 A|®) : £Xi2 |TQS2HS0| CheH XX DL|E
(1994) 2) HHIEQI dg oS 20) 2) 30 IU/m*/week 3E AN 66.7+13.8 pmol/L, Hli=* 44.5+7.2 pmol/L 2ol west
9= 2) -2.42 3) Genotropin (p<0.01)
3) 7.8+0.5A
4) NR




|1 KR SIE) A+E4 i &4 GH sx &4 FEAUH oMY At i y ZE

HT=It 1) A4 1) THeRE 2 CieA |1) 227120 D) A HAR UAME =9 =X

2) oMY Aot &2l |2) Ht SDS 2) &0 8%
e 3) XEAFAE S8 |3) LAY
4) = g
33 |Hopwood 1) RCT* 1) ISS 92 1)34 34 - - 83 thyroxine =X ZUAXIZ 14 A|F) — -
(1993) 2) LRI AZ 92 |- EX1(3FY 33| £0) |2) 0.3 mg/kg per week L-thyroxine £04(5%)
e 47 3) Nutropin - YAIHCE mean fasting/A% insulin X| 7t

- ZXH2(daily) 459
2) X1 -2.7+0.5,
EM2 -2.8+0.6
3) X1 9.9+£2.1A,
=2 9.6+1.94|
4) X1 8.1+2.1M,
X2 8.2+1.6M

34 |Blizzard 1) RCTS 1) ISS 63H 114 (= « AE : YMSIX| 28 |There were no adverse effects of therapy for | There were no side effects of
(1989) 2) FHEQ A2 Qg |2) -2.7+0.5 2) 0.3 mg/kg/wk the treated group. There were no clinically growth hormone treatment.
o= 3) 9.4+1.9A| 3) NR important changes in biochemical or

4)7.9+1.7M hematologic measures. Fasting blood glucose

concentrations did not change significantly in
either group, and there was no significant
change in the mean serum thyroxine
concentration (data not shown).

35 |Wit(1989)  |1) RCTS 1)1SS 20% N1d 14 - AE -
Hegze 2) THEQI 2 gl |2)-3.6+0.8 2) daily 2 1/t body — 04 91 A5 ZA} A OF

3) 10.0+1.7A| surface T 3 B0 K9
4)7.9+1.7M 3) Somatonorm oh Hat= SQIE[X| OF

X Cho| Hetg Moz 3t A9 B2, ISS SHAF 08 HAlg

% H@|#2k 11U = 0.33 mg (Rekers-Monbarg et al., 1998)

* 7= HTRE2 RCTOIX|ZH OFMN HEES ol L= RCTQ! A0 & (0ll, MASEE 2 7+ g1t H|W)

§ RS 42, A 6711 =, LIHX| 6708 St GH XRE BIQOLY, MM Ant= 0|E 23t QK| 10t ST ATt KA

ADR, adverse drug reaction; AE, adverse event, GeNeSIS, the Genetics and Neuroendocrinology of Short Statue International Study: GH, growth hormone: KIGS, Pfizer International Growth Study database; ISS,
idiopathic short stature: NCGS, National Cooperative Growth Study; SAE, serious adverse event; SDS, standard deviation score; SYNERGY, Saizen for Your New Life and Brighter Tomorrow without Growth
Deficiency; TEAE, treatment-emergent adverse event, which refers to any event that began or worsened after study entry, irrespective of association with GH treatment.



