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growth hormone, idiopathic short stature, children, adolescents
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20209 A102F J771EAE7HE8(2020.10.16.)01E 449 AoE B3] FUALEY
8gFe9] 7|0l W12 3 2] G it 5 A X527} obd ©e9] 7] A4S BH 0= ok
g S 1YL Amr|e: =l FE A5-2 916l /4 b 9 aupid o) &elo] E Rt
O57|&A 7} rAo & AAsict.

0]Z 2021 A2*} 2l 7 7]&AB 7Y ¥15](2021.02.19.)04 = A o] ohd T 7] A3 22 2| 7.9]
dgto = e ER(growth hormone) A& 9] A A4 E Bl gk ZAE =HI=°1A
AlBole AL HH 02 oh= AH7HE APk A o= 495t

QA FHolM= AMIRITEEART, HUSEL, AoHHIAIRA, TetedeSSdt, o=
S oFA] gt g el eIt o 2 QIgh AASoN AT 2R A =2 Fo 2 I
ULt o]0l A9 ASlofA =5 71| A Aot = B o] A%k 1Esto], HIgo 2 AR 1L
e AT 2R Aol ek =71F FAlo] Tl o5 A AA 02 o]ojd £ QI EE V& Fof T
Qlof) 7] 4% HH 0 & AT 2R-G A Bol= BE WIANE Eatste] B7etaA} sl o]o £
A4S (idiopathic  short  stature)®¥t ofzl, S AALS 7I&S ZI6k= B4
KB 7P 9] 23h7HA] Edtoto] S 220| QPA/g W Aabdol et 3k TAE AlsotaAt
El=d

T3 o Aol = B7PH S Wt B3-S AEsto], 5 A IAES Ao Aad thi 7
A B4 s 2R X582 HAsk= Ao] H™stt= 2ol

olo] HH7} AU Yo R LoPdAY tiit 7] AR HA 9] AT ER A8 9] A g E
BIHo| tigt Fsha A E Brtela, oS vl 2 Ao ER X 7et s S50 gl
AeE Aotz gt

1.1 7Y 2=7I= 71

1.1.1 88=2&

A5 22 (growth hormone) A&+ 19580l Raben®| AR Q] HoleA oA &S AT 2RSS



NEC AOPHAU CHAF 7] A% Exj0| MatsE= X2

JFT 22 2SS SAA Ao 2 Fojoto] A 37} e A2 O 2 HAlsHA E=IE T
I8y g 2o|xHE-ofF IH(Creutzfeldt-Jakob disease)S Austcta G2 HA] 1985d0]

ARgo] FAE oY, HIZ 11 dfof] f84F AEHrecombinant)ol] 93t AT 20| FfidE o]
FHsh I Algle] glis AT 2R ARgo] 7Fs5HA| E|90H o] % A4S FHok= of 2] HgollA]
AT 2R AF7 A EH L ok, AT ER MR JS 2R 295, WM AR, HUSSL
22 AFAR] 285 ol AL B4 T o8] ATEE Sfi== FAlotH0]7]3, 2008).

gt 0}‘43}““"41/\]' L80]} adipocyte 2] Sol|A] ofg] 7kx] A3 Bt
07194 e A5 JolA 2] thARRE ol F- 27t 42 s Lo
e 282 Aot Qladyt O]EE] & 43731 2Kinsulin-like growth factor-1, IGF-1)9] A/3<
e =R s EF TSR JIEUY /\32}017\}5 AP B ot 24 XA 9]
982, 2005; B2 & HF<E, 2016).

-
Growth
Hormone-
Releasing

Bra i n Somatostatin yormone

=)

Hypothalamus ;,ﬁ
Pituitary |

Growth Hormone

Bone Metabolism | gt N [ Muscle |

*Increase osteoclast differentiation
and activity

= Increase aming acid transport
« Increass nitrogen retention

il
ncrease osteoblast activity = ncrease metabolically active tissue,

*Increase In bone mass by

el by praeg and increase energy expenditure
sseencrubeneomstn [ Linear Growth|  [Adipose Tissue|  -erstiecmaceon dsiisuton
* Promotes epiphyseal growth = Acule insulin-fike effects followed by:
*“Dual effector” theory * Incraase lipolysis

(Stimulates the differentiation =

of prochondrocytes, and the * inhibit lipoprotein lipase (LPL)

Iocal expression of IGF-1 which + Stimulate hormone sensitive lipase (HSL)
clonal

of estecblasts)

glucose transport
+ Decrease lipogenesis

a3 1.1 2 =2E0| AE(EX: 88E, 2005)

t]=+ FDA (U.S. Food and Drug Administration)of|A+= A% e 22 AW A AARS, w2bd7] A%
SHA] 2ot A4l F7d R e small for gestational age), S84 A48T, U JHe =4S,
419 2 HM9EES, EUSEHTuner's syndrome), ZHH-42] SF(Prader-Willi
syndrome), THg A15-A, SHOX (short stature homeobox) 4%} 2HS 17_1' Z37Noonan
syndrome) 5l A% AZ2F LT =AY A= SI7RITHE2A & ﬁ . 2016).
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NFJOREIAA Faflol oI 42 “40}E 8 (somatropin) 0.2 FA4F 2k, 20219 1971
7HE AES 3242 FRALAKRS 0. HIBLRAEZY FAR)Y AP ES B S

P8R gl

o, AF AFA R ST AVES digt 5]7AFgo] Rl=E i =2 AlEe

Tsade v 2

HE 1.1 A0EZRH FAH & L8 HMZFQ d7Hg(Esa)

L ssai
JBERHER( | 1. HolAl SEE2E SHI0Z oI5t A0S SYRH
RBOINSER) | 2. AO[S] SHN KMIZ(SS)

. SHO| HIME|X] o270 HAK| 201 Qs HHESZO2 QI 40| HEEH
. QURIZ40f| HISH 2| EROJH(SGA: small for gestational age) K1 A0t2] HEFEI0K

LOERHLCEY
AZF15mg/1.5mL
(ADfERW,
STXEER)

Sle o

A0

1) ok 4SS 2R o2 Q15 A0t ME £

2) SHO| HIAHZ|X| 2210 SHAF| 24 (chromosomal analysis)i| /5 LS E 7 (Turner syndrome)22
SIOIE A0S AfA T

3) OHY AMETOZ Ol A0O] AEFEIOH

4) FHE57(Noonan syndrome) 22 15t A02] HEHX0H

5) 2M|-AMIEX| 2] W27 | & (catch-up growth)0| St I&IZ=40] HIsH Z7| EHO{H(SGA) KMAIE A0tQ|
SR

6) A0[O] EEIA HAKS(ANG 22 BED} BIZIE|K| Q2 MRS AIKt BHEI0| 30, 0|BFO2 FO

HI0] 95t MAESS HiRSH

A

|,

o
o
>

2,42

Two dynamic testOi] ofolf 2E 98 222 Z2HSS 7R 219 JE==2E HHQEO= 2tAh= 0219

71ES EEAI70F B

1) |71 WA 2HES Sts 9 R 2 Y522 2HISS EIISH0F Bitt. 32l SRS tisii=
GHEEE X7 & 24 4F 20| P Qa QA EF AR(IGF-1)E SIS [ -2SDS ot 2o
BAPZHELX] QA0 M 7HX] 09| HlokeA| S22 ZH0| U= &AL, FHlst RN 201 = 74K
AlefotR-=[olrA| Ol = SFUEA Y E= NSO TSI K== QIFt S52| 48z=2=
ZHS AL, HokeA/AYGIRY| Y EE A0l 23t 2K YSER Z2ES SRt

2) 217| JHAI" ZHE(Adult Onset) LAHQHS AIZISH | T ZETH HAQHO| £7H22 AMGHE E=
L[SlR| ool ThEH 2AM HES 2= ZHE H0{k B 71K 0142 T 522 Z2HS(ZEAE
HIDS ZFRIL QU0{0F B

=

N

CZ2t8F3mg
(AOERT,
REXHEE)

two dynamic testoll Ofof SeIEl HHE22 ZHES TR 4010 YR (HQEORA EXIE OFf2)

718 SZAIOF B

1) 9417] HAI ZEZ(Childhood Onset): RE710] 4X522 ZTFO= FIEKS 3
CHHRES AZISF7| FI0j BIEA| TE7IS o XS 22 ZESY0| SHOIF0{0f B,

2) A4017| A% ZEZ(Adult Onset): HEEEE UHIS AGH | HO| AJSHE EE Lok Lt

TITHEO{0F ofH, MHSt HAMIQHS B3I U0{0F St

MO HI2| HEFHEZ]
X|F=8mg/mL
(ADIEZT)

1. A0f

7t Hokrd| MES 2R 2| £ZOZ QI5t A0S YEEM

Lt ZTO| HIAHEIX| 2411 FAR| 240 2ol E{IESHOE Q1= A0t HELEH

Lt DIMAIERZOR 0|5+ AOLO| AREK(S]

2}, Al 2201 HI3H 2| E{0{H(small for gestational age, SGA) AOMQ| AZE XN,
7|EE B5F SZAIF0F ST

riot

AH= OF2He|
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sssit

(1) &Xtel A0 -2.5 SDS(Standard Deviation Score) O|2H0|0H, 22 MES Z0t6HH BM6H0{T -1
SDS D|2te1 A

(2) M A| AR EE= RIZ0] -2 SDS O|2tO 2 Ot AM| = 11 O|S771K| FHAFOI MRIE0f| ZE6HK| 256104,
R|Z AR 2|2 13 S0t0| &S (growth rate)0] 0 SDS 0|20l AL

OF. S MAREE (1SS)OF Olst £0t0] AREH

2,82

Two dynamic test0fl 2Joll EEIE 48 222 2ESS 71 4019 §¥==2E HNQHUC=A 2=
Otete| 71EE SEAI7H0F Sitt.

7h 2017| JHAI: 2017 [0 g2 2= ZHELZ THUR e dE==E HHQES AR | Hoj
SIEA| JHE7HE 2ot 2 == ZES0| QI 0{0F Sitt.

7| 7HA: §H2EE HHRHS Al E=R ool CHE! 2AHY HEs2:
ZHS HOIE 3 7HK| 0149l e 2= ZEUS(ZS2E X 2))0] TIHE|0{0F 51 XES QS
20 2A0{0F BICY.

L.

2
=2
>
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Sb
i
H
rir
L
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0

MO E ZHO071E
2|X|Z=10mg(301U)

1. 20t

=
=
2) STO| HME|X] 270 MR A0 lsh ElUER LR SIRIE 4010 HHEH

(ADEZT)
3) HEMENMOZ QI A0S YAEH
4) ZaiH-gd| S5 01| & 3 M7 T
5) Z44 MZ1H/ES A% ( 2 SD (Standard Deviation)2A Bt 44| E= 1 0JS7IX| 4% [OFX/2 141 S0t
HV SDS (Height Velocity Standard Deviation Score){0]0fl =&6tK| 25t Al Z24-04| HI3H &
Efi0{iH(small for gestational age, SGA) KAIEF A0 Q] HEE0H [A1%F SDS (Standard Deviation
Score{-2.5, 28 Q4 HX5t SDS(-1]
6) A0}0| EdIM XAIREE(Idiopathic Short Stature, MRS 22 Hamnl AT x| 42 MEIEX) AMEFSDS
(Height Standard Deviation Score)7} —2.25 O|6l2 HO|=|11, MEZS0| HAHRI9| 4Ol AXI
O] 28 A0 E OFE =, T BAE Sol| #HEX|E E= OE X|2R0| Q75 Ef 010] oI5t
MAINS S HiA|SE OFF| MRTHO| 25X 42 AOLSIK}
2. 8¢l
Two dynamic test0f] 2lalf EXIE S =2 AESS 71 410 dRS =R HHQHC =M 2iXl= 022
71&E EEA7{0F B
1) 2017| ZHAIE: A017|0f] MES2EE ZLEO= FIHER Sikt= MEAS2E MBS AR | o]
HIEA| Y7 IS 2ot HAS =2 ZEHS 0| =H01%|0{0F Sit.
2) Ho17| JHAIY: NS 2E MRS ARG | M HES HMQHM R7MHO2 AMGHE E= LokeA|
ZOHol| CHSt 2K SES2E ALEA FO{E St 7HX] 0|42 T2 S22 ALS(T2E XS w1
QUO{OF B,
QERIOF 1. A0t
(AOIEZH, 1) ok 4SS 2R 2HIFNZ Qs HEEM
SFSPN O\ ENl)) 2) B S5O 2 QI5t HAIET

3) BHIMERIOR Q15 MR
4) Deio-ga| 357 A0t Ma & At I

5) &IZ=40 HIaH ZAH| EHO{H(SGA) KAIEF 20K Q] HEEOH
6) E9AM KAIREE(ISS) S0 2] MEEE)

2. 42l

Two dynamic test0il 2JcH ER1E SESEE Z2H

71ES SFA70F &I

1) SE7] 7HAIE ZEE (Childhood Onset): RE7(0] MES2E 2SO THER Skt= A=
CHAIQES AlZfoH| ol BIEA] IV IS Hiot gaS 22 ZAHSY0| SQI|0{0f Sict

2) H17| A ZES (Adult Onset): HYS2E MBS AlZ{o| T AMTHR E= HokA Ret
SOl 25t 2418 MES 22 ZEEU Mo|T 5t 7HX| 0|AQ| [I2 S22 AT (T2 H|2)0|
FITH=|0{0F o, ZZ5t CHM|Q S B Q0{0f Bict

i

71T ER19] Y82 2E HHQEOZA StXt= 0ff9

rlo

AOHE12.96IU
(AniEzm)

LotrH| JY=EE ZH| BEOZ Qlot A0t0| JYRHAR

A-E2TTHHS
16010|5(5.322
a#)

(ADEZT)

1,
2. H4Z2+0) oot & B X|=
1. A0}
1) ok AYS 22 2HIZONZ 215t A0t HEHH

2) BHO| HAHE|X| Q411 HMF| 240 2Jah ELZ SO 30l
3) THAMEHOR QI8 A0S HHEH

4) DeiE-g2| £33 A0t A% U X7 JHM

B) QIAI Z=2:01| HISH 21| EfOH(small for gestational age, SGA) KAIRE AOO|A2| MAEOIZA Of2fi2|
RO

==

s &5

rn
B>
o
10
0x
02
c
=




A=Y asa
(1) &tx} AEO| SDS (standard deviation score)?t —2.5 O|2H0| 1 22 94 HXMSHSDS7} -1 0|2t
(2) &M MZ1/E= £IH0| -2 SD (standard deviation) 0|22 Bt 4M| E= 1 O[S 7HK| HAZQI
AR EEBEK| 26t0] 0Kt 19 S0t9] HV(height velocity) SDS7H0 O|gt
6) 20t0] E8M XA IZ=(Idiopathic Short Stature, MG 22 HZEN MUHAE|X| 042 MEAET
AE SDS(Height Standard Deviation Score)Zt —2.25 0|62 H2|E| 10, MEIE0| HAHR|O| MOIMZE|
o= RcH AAS S5 BER|E EE 12 X|280] Q&= E

[ole iy I

MUEES HIXSE, 0% HEIHO| Eo|X| 942 A0HEAL

oo LT

2.8

Two dynamic test0fl 2foll EXE Y22 2SS 71 G219 =22 HALY22M 2tAk= Ofetel
7|ES EFAIF0F BT

1) 2017| JHAI: 017 [0 SHEEE ZHEOR TIHU2 elis YHS 2= UHQHS AZSH | o)
UEA MWEVIE 2Ot S == ZEHSY0| 2RIE|0{0F Bt

2) G171 JhN: EE == A QES ARG | & HES MY S71MOZ AYSIR E= HokeA]
ZOHOl CHEt 2X1 HES 2= Z2ES HoE Bt 71X| 0142 LiE S2= ZLS(Z22E )2 #1
RAO{OF STt

rlot

HO[EREHIO[LZF | H2L Two dynamic testoll 2/51 HIE YEB2E ZEES 71 40| HEB2E (HQHEORA SRt
(AntE2H) O2{2] 7| SZAIH0F BIC.
1) $H7| 7HAIE ZEZ (Childhood Onset): RE17(0f YHBE2 BLZO= FLKIL SIRH= HYB2E
CRIEIS AJZf517| 0|l PIEA] KBS 20t MEB22 HEZEAU0| S0IE(0{0f Bict
2) 91 I8 ZBS (Adult Onset): SHSSE2 HHQWS AH| H0) Aol S =loter Bet
SOf Of3t 2RHE| N2 HEZT} MO B 74K 0|40l L2 322 HYF(Z22AE H2)0|
TICH|O{OF 510, HHSH AL 21 QO{Of Bict
1.2.1.2 I HEHSHY 348
Y AIEE A ATER FAA|E LoMIT 228U T, EUSI, AL, A=

o

2EARS, xdn 5, YATZ] Hlo] A dolit A4 do}, UEFE 5] 4850
Fol7k QL= glon, BabY AAAF] el Fel7t AgElT 9 ek,

H 1.2 HZES Q20 QNI|FT: oM S2EM(TAl H2019-25235)

= MEorgr|E o di
Somatropin 1. 2t A Si7IME(ESs - 1) #HY oM Ofet 22 J7[ECE RO A QAFNE
FAH(MRE 2 2H) OIM3IN, = OINJIE O0[QOf= Ozt RS SIXJF HLIER 3.

(B RERET 5)

7} AOMyEERAES
’I) AO'—A‘IKI‘QE Eg%

7h Soity
PECIERED

SHMEIY O
2) 27 Al Ol 8222 REHAZ e,
E_

/\/\—.—

L) 504%%
O = 05 - 0.71 1U/kg
Ch F047[2t
O gAY 224 O|FRE ZH0| &5|7] MK S5t ZHH0| XIS A2 14-1564,
At Z2 15-164 Hel oM S045t, & Ha Lol ZEEXZE SHx AIF0]
O{Xte] # 153cm, At H<L 165cm iﬂrﬂ A= HH 201 2Het
2) 7|HEQI 2010z Q1510 HSHAZIS0] AMote ZR(0l: HokeAEAE, WA Xz §)
7h |y
(1) =otMEmMES AlRYSt 22 8 74X oy “‘i
(2) LM RE SCZ QIS HoteA7|S0] Xote &
SLUUAR X=Xt
L) S8

22 QUANZ HXE Xt
9 & I Oy HyYs2E




HISOPS71E o W

O 7|7t FCEtE H&mo| &5l M7kl MA 22KFull dose), 1 CH
PIEYSEZZYEE K28R 1Y
Ch £0{7|2t
O EH0| 5|7| MM R0t SAHHO| OXte 22 14-156M|, XS 42 15-16A
He| Lol S0i5t, S HE Lol ZtE[CEte SXf AEO0| OXte] Z< 153cm,
=HAte 42 16bcn TotEl= Ats MU =20 2EEL
L}, HHEEE
1) EO0{CHA
O ZIEAANM HUEZFO EXE ZE N2A GMF| ZAlZ SfTIE X
2) E018Y

O Y 1.0 1U/kg

m
o
4m
2
()
o
=2
of
Blis
ol
e
[0
o
g9
rir

33 42, LOEZLLOZUAF 0| Stolf S7AMH
o2t 2 1.4 1U/kg7tX| Q1™Et
3) F07|zt

O YA TN O|F2H SH0| P5|7| MK F0iotLt SAHAH 14-10M 22| L oA
206l S HE Lo ZE 2t X AIEO| 153cm == Ats HA =201
2

C}. AOIRHYAET

1) SO0{ThA

7t Azt ME

Lh sig g9¢

2) Eoi8Y

O =9 0.9 - 1.5 1U/kg

3) E07|zt

O 9Ad TN O|22H SH0| E5|7| MK F0{otLt SAHO| Xt Z<2 14-154],
At 42 15-16M HYl Lol S0i5t & HEUo| ZatHate siXf MFo|
O4Xte] AL 153cm, HAIS] AL 165em ZMEE Ate MY 201 S5

2. Qo8NS EEdES

1) SO0{CHA

7h fE71 J4AE ZHE(Childhood onset)

RE70 HYSER AHUECE ZHU2 SiXt= SHO| UL AHY A B 184,
04X} BH16M174 EOl H&0| 7o BRI HESIMS I HESEE HQHS
AlZfoh7| FOf| BIEA] HEVIE 2ot dEs=2= ATHSYO0| QI=0{ofF &t

AoI7| JHAIE ZHES(Adult onset)

SYSEE HHQHS AZGH| MOl AlMoE E= Hoted Aot S| 2st 2XHA
HAUSEE ZEUSY Mo 5t JHX| O|MQ [I2 S2E ZES(ZZHE H(Q/)0|
TITHE(0{0F St, MESH MRS B U0{oF &

2) ¥¥s=2=2 443 A" J|1E

O 83522 24| A2AAMRIEY 2otdAKITT), GHRH At=ZAL L-dopa X=2ZAAL

Arginine X2ZAL, Clonidine X224l 227+2(Glucagons)] & Z|A8t 274X| 0[AQ]

AME A6t M=2E Z0 8 HESEE 557t bng/mi(EE 5ug/L) 0l6t2 RITHE

4%

(&, 21&2 2SIEAHITTE 8t 22 171K ZAIRCZ2: 2|l Y HMS2E skt
5ng/ml (&= 5ug/L) OISHO|H QI

3) FHEH

O 1¢ 0.018 1U/kg ~ ZI0f 12 0.036 1U/kg

4) E04717t

O 347t B0 & CHAl A=2ZAE A=A 2010 Qg HalsteH| 7|[sketEse2

SXIE 4= Mot HdESER ZAE0| JCH AY VHS(RHAHAMLY BAZUE
M)

5) satof st 2LE-

O XZAIR & MEMKE ZHA 2-4F 7HHOZ A|gst Ql&2IQF MEOIX-|(IGF-1)2
X2 HYUSERS E0EHC ZUS ZHotH 371E 0|F0= 1-371E 7HHE2=
QladlY HERX-I(IGF-NS ZEs AISSS ZAISto] S0 fEt My7|Z=C= &

Of. Z2joge|Ssa(el7ME O2t ‘R ERHF, K-E2HIHHF,

‘WOIERTO0ZIEEXIF, ‘RERTF, ‘QERWLHIT i)

1) SO0{CHA

7h) YMEE U QUXAAR ERE Xt

Lh 539 H|ot, 559 S5X0

ChH S&&4=7t ¢1Zh 1em O

2) E0i8Y

O Z UM SI7MEHEY - 8F) B9l LHOIA Q1-at T, 12 Z|0H 2.7 g2 Z2f6t0A= O &l

S7t&E7t dem OIZHO| ALY,
2| 3MMIEIY Olotel MTF0ITM cHFFAHEL SHHO0| AL At

L

A
=

gob




HISOPS71 o W

5.

4,

3) Fo471zt

O 9HF LU2M| O|=RE SH0| Ho|7| HMX| FooiL SAH0| KRSl Z2 14-156M],

HAIO] 42 15-16M Hel WoilM S046tn & HE Lo ZeECats X AEO|
GiXte] AL 153cm, HAIQ AL 165cm U= A= T 20| HE5!
Hf, M0 Hjol XA Ejo{t(small for gestational age, SGA) KjAIZ A0}
1) Soioie
O ZF MEf7|ZHFES)0 B4 HS T= AF0| 3HMEY 0[stel A0t F Tt 44 0|F0=
A1%0| ImMEY 0|5l AOF
2) E0iE8Y
O 1Y 0.035mg/kg (£= 1.0mg/mf). ©, AMES7Ig7t glg 220= 1Y 0.070mg/kg
(&&= 2.0mg/m)7HK| 5758
3) E047|7t
O 9y MM O|FRE ZT0| Z3|7| MK Fo6it ZHHO| XS] Z2 14-154,
HAtOl 42 15-16M el WoilM S046tn & HE Lo ZeSCts XY AEO|
OXte] AL 153cm, A2 AL 165cm ZDHE|ALE ME HEAETE 2cm/H OJ2H
A Mo =ZOI2H &
AL FHEEF(G17IAE M2t O ESTLOEAS 0 51T
1) SO0{CHA
O iy AHO| 3MMEIY 0[5t AMFO|HAN FHEFZY
2) E0i8Y
O 1¥ 0.05-0.07mg/kg (& 1.0-1.5 1U/kg)
3) E07|7t
O SAY 024 0|FRE SHO| Ho|7| VK| F0{aILE, SAHHO0| XIS ZL 14-154A|, ZXte| 42
15-16M| HL| LHOIIA Z0{5t & 50l EH=|Ci2te $4XY AE0| XS] A2 153cm, HAS| 42
1650m Z1oh= AR0E ARt HAS BXPTLEEHE,

E0|XQI QAAZAS HO|= X}

L Dot

pl

2. SUINE OIS ASI0| S HoSEEERAYZ0R HNE 20| oYY 22

(i

JIEe= R Al RYBHE AFE

[=]

- Ol» EH —
7t ESEE 2H| XA=SHAQIER SSHAKITT), GHRH X=2AAL L-dopa XSZAL,
Arginine XF=ZA} Glucagons AL Clonidine XA=2ZAKE7N] & ZASH 271X| 0A|
AME ARSI X=2E zt @Y dE8S2E 557F 3ng/mI(E=3ug/L) Olst2 ETHE
AR HHY MK QUB05HH, 35A 0|20l 2AZt HUS SR BHHEE &l
Lt

- ROEY, FO7IZH 0 et ZUEER ddEeeEdEs Y

A7|S0i2A|
Nyus22KE 18 &
S01o] HHNO| el MAZHOF B

2
%
H'|
%
re

30| = X0 toiMs MaEPorMs dES=2H

JYSEEHE FOHE = U
7h HIEA] A0H} MEO| EE UiEH|StE HSe WIHZE27t
Lt dES=2H FO0f 2EE 02| JHX| ZAKO: 9852

[=)
HE22 QUZAL U BMARIA 5)2
MAIE 4 Qls 1, A U YHIS WED KR PO T HUAl o1Fst
O YABSISZHURIAN st 2N, EILSSE TS st Q45 A 2

DetHge|Sea HHE flet RUAL GA S2 dAEA |0 &8t 7IE
H3Z(E7 12| 21 S 7IF)0 Xget
Cf. 2= TE-Xdet Q7 [HHM X2 o

=3}
S Q-

2 AWSI0 THEMAS S07IE,0 SOl ZR0IE [UHRIA] BRSO
=2 oo ofateq ol

[y

s
(=1=F

J




1.2.1.3 3L 0]

ok
ol
foi

EREEEE BEFRAREE REREISUES FELE BEN DR ER L RE ST Rt

o= FA] HJsleA|E 2R A] Aol that @3k 2, B wlo] T4l Jelol Bub A 4145 okEolA
A EE 4T REA ARl Fol7t ARER oug dg ol8uRS TAHOR Flslrl
of i et

B 1.3 dAFE MESA(=etMS2=H)

71t Fgd 7IF) N =& AE=Y
20184 722,498 28,509,096 68,266,359,230
20194 810,613 31,850,043 86,801,053,974
~20204 6 428,441 16,829,620 47,309,809,742

EX: B9 Z8IH|0|E7HEEA|AEI(http://opendata.hira.or.kr/op/opc/olapMsuplnfo.do)

1.2.2 39| 2ig

1.2.2.1 0| FDA

t]=t FDA (Food and Drug Administration)°f|A] 3|7}st &5 229] A-35L th23} ZTtHCook
& Rose, 2012).

B 1.4 0|2 FDAOIM 5{7f5t Ot OiY HESE2E M3S
At =0 7jx =%
T = (mcg/kg/day)
DR AR/ — MEO|A A™TK| 2HY AMEHF(chronic renal insufficiency)2t £21E A% oY, 50
DhgAIEE Dhe A0 CHS 20| H2|Qf &1 SHS2E0| ALSE0{0F &
- JHSEE SLUTAOIN 1 HYSEE SE71H10 ng/mlL 0|21 XAIE Ofs
- AYSEE LA Z FHOIXIZH) 10 ng/mL), Ot2He] 7|&E IR RE 555k
zo
(1) ol A Wt 712] 2.25 SD 0|2 = mid-parental height2] B 2|4
Husza2An= (percentile)?t 2SD Z1fok= AL 22-50
(2) HE &It S HFO| 25 R4 0|20l 42
(3) olid HZQ Wt = AHZ0| 2SD =1utot= 42
(4) serum IGF-I, serum IGFBP3 X7t 2 AL
(b) 4Es=22AHES YAlot= 7|EH UYE EY
S9N MUES - Height SDS { -2.25, &% =71 F4EQ! 421 710 =22 7H540| gtz <67
FHEES - =5 & AIFO0| s AZC| 3THAMELY 0[5} <66
- X7| BY2 LSS ZEEh £ Al 8% X|HA(range -2.81 to +0.15; 20% have
weight SDS { =2.0); MAIRO0| 4 & Ot QMK XSEO 2 A, 2015 A
naleiEs At HAE 27(0f 2TE R0 dYS == X|=0i| et Aot HLIEHZ D 34-50
o H ZFo Y 27152 1510 2710 X2t A2 oi7tet 7tsst 2 IGF-1 2
GH H71E AxEt
- MASER X2 024 = 6-127022] 02 LIOJof] A|RFE 4= Qe




k=1
e EQ 7|E &g

(mcg/kg/day)
SHOX {XX} - SHOX Z&S(short stature homeobox-containing gene [SHOX] deficiency) 50
EENEES 2 LIt ZAE B2 MUY E= HEE ot
- 0132 4 A| S2H 2t AE0| ZATHIHENAY 7|& Tx 25D 02t
2zt - GH X|= 00|l w2t | 4 (catch—up growth)e] £717+ QICIH, 2t 2-44| OtF 50-68
Ol 27| R=7t HEE
BHUSST - A< ONRH JKsEt 71 O1Z LIOJol GH A% 47-67

GH, growth hormone; IGF-I, insulin-like growth factor I; IGFBP3, insulin-like growth factor binding protein 3; SD,
standard deviation; SDS, standard deviation score

1.3 S2E MUES

EvA AAIRS(idiopathic short stature)= FAF A A1ZS(normal short children) 2 2% E&]+=1),
4010] 7175 A E AJEY 4ote] Bt 7]of| BIsto] A1 EEHARHS(standard deviation score,
SDS)7} -2 m[gto] AL, 3uEQ}S= m9iQl Fe-=, A4S R vt glo] §lar, 248 Al AAS=
7HA 2L otk om, ARX|e} ARHAS) AH|Fo] gaolal, FEI FZ AFIeHH, FAAE A ZA7}
RoWA, FeEs FH7E ARl obsE AARHAISE, 2006; Cohen et al., 2008;

Gubitosi-Klug & Cuttler, 2005).
20039 %0] t]=- FDAOA] SDS7}-2.25 u]qto]H Al X5

A5G 25 Humatrope® (somatropin) AR&-0| 5215
A= o]l Bzt FAlo] FoPAYTHAIZ S, 20006).

AT 20 o3t A ST A3t oS HiA|ofl 25l B2 AR AFEECIA dEAIA UL, o] = Qlsh
A 571 BRE AR ERS ARAPE0171AL Q= Aol Aol E ALl AmE fldl
‘e E2o] ] ARGE AL Sollk Eetal A7) SHE SRt AR =Rl X ER i Bt
YA|SIA] Fom, e 2 ApAof] ot FARgou, Aot Al7]of 4 *E‘_ A 75 B2 S AR1 A7]o
A} 5 417] s} o] of @A) LehkAlol Az oF7i]

TR AR A AR B YEATA] F3 Ao e %\a&:—o] Z715k IEHAS S, 20061

191 717} 2 5102 g H o5l dhat
7, B4 AAF oNEAH Y HRBER

ON

FU

om
ob
>~l
2
fu
N
£Q,
FI r
>
oX
o,
e
fin)
-
T

1.4.1 710|E2t21

ol % HAWoA 9] o= A=l Wste], 7HY 2|49 Zto]ERRl2 201649 Pediatric
Endocrine SocietyollA] &HSE Ao & o] & EdbY #AAZ0] digsh= H1 YL e}
ZtHGrimberg et al., 2016).



NEC AORHALA AL 7| MZH 2Xj0| MEIS2E X|2

= U9 AL, FDA 7|E= S50t A4S ofsolA RS ERE Ame 3-7AHE Y (shared
decision-making approach) s}of|4] 283t A&
FEESARERE 3716l oS3 9ol tigh =215 &3l 274 W o= 3= o]l Bt 719 Blsto]
FZHARA(SDS) -2.25 ©f5t] obsol|l Al e 2 A7 o] DA ARE{routine use)> HSHA|

2-S(Conditional recommendation, <455 moderate)

» AT EZ AR AR L B &5 27 T 12709 o A= B3| BEEAES) D AARRE
F3oll vl o]50] sl H7H A& A|FeH Conditional recommendation, T4 low)

= FoF &0 W T 7 ukso] HA|7] thie] AT 2R A8 AE Ao Foj2 T AlS
kg 0.24 mg, IF A= F3F AS kg@ 0.47 mg7HA] o 7Fsgt A0 A/t

(Conditional recommendation, <A$Z: low)

E3SH Furopean Society of Paediatric Endocrinology, Growth Hormone Research Society,

Pediatric Endocrine Societyoll4] 2016¢0] W33 A5 =20] obdAd # HiQHposition

statement)°l] =1, Ao 220] 5171 9] &] AR{off-label)oll thafl vt o] AJAIsHirHAllen

et al., 2016).

= ZHUElolas ofehs] A H AAIA AR AlEsto] e ER-S HY 0= QIsk= jIlol Aot
ULt S7HIE 2Asle] AT 2R AR S A2 el A B0 = Qlsf dalE]x] gkom,
Q2] AT o ARt A-g=ofof Sitt.

1.4.2 233 §AH EeiuE

Paltoglou 5(2020)2] AAA EAn&NA = S AT obsollA Fax Az QA

A4S 22 (recombinant human growth hormone, rhGH)°] 7] A%}(linear growth) 2 4J2l

7|(adult height)o]l v]*|&= &35 H7}1s13ct

= 20179 2¢ 28U7MA] s v 2 A1l oH, 2E Hrtol 23 A= S 21HO|%=

» AT EEXE 14 T 7] 4ol tisl tiRata Blut A= 8HOE, o] F AREY] A ofs=
FOoE 3 AT 4H(GAT 78, R 627 ZFhol thet mekEA] A, X oA 19 2} 7]
Z77F oo 2 A 22 B ¥ (standard mean difference [SMD] 0.96; 95% CI 0.26~1.66;
1’=72.4%). T3}, A5 28 X5 29 ¥ 7] /370l thaf] tixatat vl wet A+ 5 A7) A obs-2
o= g A 3H(F 133 3ol ek HlEREA A}, 2| mtoll A 29 & 7] S/ RelsH
2102 BIHE(SMD 2.37; 95% CI 1.48~3.26; I°=73.2%)

= QAT ERE a9 AR 7= YR2FT H I A, SAIF SR {olsHA S7FsH 2 (SMD 1.05;
95% C10.68, 1.42: I=74.6%), & 7 Xt ZFoli=got] 32-5.3 cm (95% CI3.4~7.0 cm), o1ote]
49 4.7 cm (95% CI 3.1~6.3 cm)°] A=

= olo] /Y AAES obsollA AFT 2R X a7 7] S0l Txgo] HH, tRto] Hls oS
41 715 S7HAIXIT AL Harst vt A= A4 Age = A =) W oS3t fisfioll ozt Al

oF THA XIk2] HALS, 7RI Aol 71x510] e = A7 ofi7F A7 = ofof tttar Ajtst

i

¥ K
o &

d

10



Rahmati 5(2017)9] 9+4t= 54748 A4S obsollA AR5 2R 257t 49 719 v|A= a3E

B7lotalt =3H A A EdaEolot.

= 1995\5E 20167 HHE ATE Ao H, 2F 201 ] A-HTFA 1,5178 E3D7F
EE| S

= BATEE AR A WIS 719 WEE2 5%l sidotA (B SDS -1.64; 95% CI -
2.01~-1.28), A& Fofl= 54.38%° 19194 B3+ SDS 0.11; 95% CI 0.07~0.14). o= AZ 725
& 5 A9l 7]9] Hat 24017} SDS 1.4 o4}, & 2k 7.6 cm o & AL o]t

= 577 WE FE 7] SVl tigh &3 B4 A3}, SMD+= 49 19l A9 0.12 (95% CI
0.10~0.14), 4~6d21 7%-0.06 (95% CI 0.05~0.07), 6 421 74 0.08 (95% CI 0.00~0.15)°]
pes=s

= A& &l w2 24 A, FoiFo] 0.04 mg/kg/day P9I AL A 9] SMD+=0.12 (95% CI
0.10~0.14), Fo9%°] 0.04 mg/kg/day °1’3%1 A-ellA+= 0.06 (95% CI 0.05~0.07)Q1 A=
HUES

200790 Y F3% FH(Bryant et al., 2007)= E4A AAASO] ofs @ HAHS o=

e AR QXS A AREE2E(rhGH)S 83HE H7IsISiTh

= 3 107119 RCT A7HER 12%H)7} B7}ol| 238

»  Z|¥ 7|(final height or near final height)= 1#H2] AoA B EQ oW AT 2= g
HkO. ojolof|A] o ZH(untreated controls)o H|3} 7.5 cm 717} ©] & AC& H13Hp=0.003)

»  XQ1 7]9] SDSE K 113}t 1H O] AFofA= A 2B 2| Z4to] tiZwHplacebo-treated group)©]]
]3] 3.7 cm © 2 A2 H1FHp<0.04).

= FHY AFE AQetE @] ARk Bastl o, thek 1| 527t 0~0.7 2 HAKstandard
deviations, SD)7} 37Fok= G317} Q= Ao 8 By

= 559 FARES B ook

Finkelstein $(2002)2] A= 54/ A4S ofsollA Ao 2w @], A7) BaE ERlIstaiat
T34 vEREA] o)k
= FEA 7172 200087 2, F A7 AR A 71710 B”-v—r%\— Bl e A=
3 737310 wg/L), B4 AZlo] gli= 7%, ol del e 2R X = A Ho] flis YR 3 oI5k
FZE gixFo] Y= AF 10¥(controlled trials, 4347 =E3h), tjFLo
(uncontrolled trials, 6557 Z3§Ho] Eﬂﬂ S
= 3& 5 (growth velocity)oll thek HlEREA] A, 6H(229%)NA AT 2R A vt ERIHS
oR)ol HIs A= F 1 Aol A&7 ]’ 2.86+0.37 cm/year B E952. O} -FARHA thEto]
PE Ao E SDSE A& A -2.720014 X5 F -2.198 T/t
TE35E A9l 7|(adult height)2] SDSE= AR T 28 X FELo] tjZo] B]3} 0.84 F.oH, tjRFo]
= Aol E 71X A -] ASTH 2H(-2.18)°] H|a] BT == 2|5 5(-1.62) T7IRF A=

%2
rr
2
-+
1N
co
(i o
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= o]0 FHIER X8 F et AU 717 4~6 cm (R19] 2.3~8.7 cm) SVt o, S/ AL
5 oFsollA 491 71 1931(= 2.54 cm)E S71517] 13l $35,0005 A= 3foF Ittal AASHA=

1.4.3 7|E} 2L Lz

2 7}l A= RCT 972 vieko 2 s19ic}. o]o] 7lof] Zhe|x) eigkort, 712 slelgl 7]e} 2
SIpATe: AT ol Weky) Brd

92703 25<:2016)9) AT o tsPE ol Welsto] As 2mA A2S W] A2kl BE folg
it A\ AAIRIS] A%, A9, A BEWAHDS) 7| 4 4, A2kl 0 A5 5318
B3] 915 FFH 0T gt A2 S Bajsigct
9 AT AR 5 4287 02 14 ofs S47RF & 71 Aok 1997, 19 23} 357
7P 71 40l 2297019 T, A4S offet A1 SDS7} 2 049l 40l Egtetol

>~l

Stf
=

5L, T 2 Aol A5 felo] uhe 78 glo] HAo] S=Igithe Alde] £
« 714 A1) AV SDS7F -2 WIRF, -2 01 0 BIRE, ‘0 oA 9l el 7he) Xt m Lok

O

=2 u]qt Q1 thdRH48%8)= 2F 500 &<, -2 o) 0 Wk Q1 thdRH275%)= 2k 450 54t 0

ol 1 tAFAH1057) = 2F 400 Bt TEE 5. Al + 119] S 22A] AR71710] T YR

oAl T 7] A g a s A Hw e = fl%kS. 71 473l Qo] 7] SDS7F -2 m]eF QI - -

o4+ 0 Ul?_’ o]l B3l B 15.82 cm B A5 (p<0.001), -2 o0 v[gF w3k ‘0 o 91

-2 o3 0 |[gF o] ‘0 o4 Q1 kol Blsh Bt 11.67 cm T AFk(p<0.001). E

} SDS9] 7H-9-, -2 mgk Q1 7+ -2 o] 0 m]gl ofl B]sf 1.22 (p<0.001), -2 °]43 0 H

-2 0 o4 Q1 wtofl HIsf 1.23 (p<0.001)HE2] = Bt =

= A IR B 71 A AP SDS7F -2 u]ek )1 ol 4] ‘A&7 |7F of| e A 8 /IS H| W6t
‘1 o]o} FHA|&7|7F H14%)2 Hat 208 &%, ‘19 23 4717V FH34%)S Ht 3

o

o Kl o

i

N
ﬂlowﬁ

rB rsh

FN'

B TEE| o YT 2R 2|5 AR A Q] Bt FAR-2 742 9.38+3.274], 8.95+3.2
Alo19P=. S 2EA ] AHEO R ‘1] oot FH A&7 -2 Btk 4.78+2.72 cm, '1H = JJr
FA7|17F 22 14.41+£4.06 cm A3k ™ (p<0.001) A% SDSE 7141 X]0] vIaf 2+ 0.30+0.24,

g 4]
0.99+0.529FF = A2H(p<0.001). FFEHE] 3, 72F 2 A7t 42 9.15+3.72 cm,
8.44+1.41 cm } —(p:() 500)
2 AFoM e AT EREA = Fo] A Aote] tolel 7|7 &R X' g3 F)oH, Holk
6704 ol AP%%E% o gl g3t TEE Ao HIsHS

YA 50049 AT YT EE 2US

o] A7.0] A4 e Wriskaat Sy T3

= 1988¢ 1€HH 20034d 79714 & &
19961 295] 20031 7974 5 71t
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A(247) —2.03+0.55, 19(243)l -1.44+0.66, 29(11%)° -0.14+1.06, 3EGH)l -
0.68+1.27, 43(478)°l -1.16+0.96, 5 (3%)°f -1.37+0.94°2 3WA7HA] F-2J51A Z71st A
07 B 151%-2(p<0.05)

= 9% /32U A Hpredicted adult height)& 3o 2= A7 H(20%) 157.2+11.4 cm, 1'd(20%)
160.5+12.3 cm, 29(11%)0 158.0+12.1 cm, 3@@4B)o] 163.4+12.1 cm, 4A4B)o]
159.9+11.4 cm, 59(3%)° 163.1+£12.1 cmO& & 59 & 9k 6 cm F=Y Z77F Aot
A% A g2 AQsl s Fol5A 29ke(p=0.05)

2. 3N

& grlollAe =14 o] B2 AT EE A=t wdsto], @A mUiolA Foiz AFHAL U=
FE2 ALl HIF &2 ARGE AL Qe A 2 A=l Hiet b, eSS gritla, Bl RS

Flof A AFslo] o] S o B YT R A se} BT FHISS] Yol Hel Mk AUt} gk
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o

IE

1. ®MAH S0

1.1 71

£ Y7o AAE RADES B SUY AAFR ohle), Sy AAF 715 2kt
A RGPS 2 mYete] YT 2R AR A S, A e 2AS Wole
itk BE WRPEL A7BAS Teislel “Aobad By 7] 4 BA 4B ER AR &

3 gles] 2 shep o] 4lojs AX Bgstect

KU g

o
e
(=)
<

Hlol e AHG R Qs SHbA AAETH ENPY AAAS 7] 2R A SR RS 2

HA R o] wh2 PICOTS-SD (patients, interventions, comparisons, outcomes, time, setting,

study design)9] AR W-E2 ¥ 2.13} At}
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T 2.1 PICO-TS ME WE

72 HELS
g ax O SESEE0 HIZ0!AS HA(OLE)
= - SUN HANE
(Patients) - S MUNS TIES RSt B RG-S 21
Z=THEH
SXH = Xt

(Intervention)

H| WS

lacebo, no treatment
(Comparator) P

O g XE
- HXIR 91 O|AHIS
TTo = O L-O

X FQ B

o

o}>+
02

g

o HEZ0F5(scoliosis)

M ZTHURE A5 (benign intracranial hypertension)
EHilé——":—é—ﬂ':'Elo(sllpped capital femoral epiphysis)
FAr RIS OIS

o 8 R

o J_|-X'|E

o MPF, LTI, LTI, FAIRS LA

o JB: BE, = RE, d 371 &t

|
i

o

o

o

o

Outcomes
(Bt
O &g X7
-7 8%
o 401 ME(adult height)
o MOl MZF BZEMRIM4(adult height SDS¥)
o AE
o MEF BZEMRIMA(height SDS¥)
o 7| A £ (height velocity)
o 7| A &5 HEMAPY4(height velocity SDS*)
- MNP A XBE(CHYA SH, 25X EH)
o M| st
o 49 &

Time

SoHX| e
(EXTELT|Z7H HetotX|

LSO

O oHy 2e
- I ITIR| EBH(x AL 00t R|2)
St::'dy ty?e O §_J_l|'€| ZE
@123 - 29J: RCT &I112 M|t
- 2U: AT 01 HEHPAILINE B DRULAIE, DAL bl
AN ESuguREES)

, standard deviation score (EZEMAIE4): CHAIXIR| A1 SHZ0IA 22 A L M
il uI% HEHEAIZ LSO AlAt
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1.3.1 ¢

=+9] glo]EH|o] A= Ovid-MEDLINE, Ovid-EMBASE 2 CENTRAL (Cochrane Central Register

of Controlled Trials)& ©-85I3tt. =2] Blo]E{#|o]AoA HMLE 7+ DB £/d< 1LE{sto] 54101

(MeSH, EMtree), text word, =2 A4}, ATHHM 50 A7 |55 B-g-slo] AA5ISITE =] HlojeH
Ol TR} ou, TAAS AU W BT (55 3)0] AL

H 2.2 =2| HO|HHO]A

=9| HMA Web F4
Ovid-MEDLINE http://ovidsp.tx.ovid.com
Ovid-EMBASE http://ovidsp.tx.ovid.com
Cochrane Central Register of Controlled Trials http://www.thecochranelibrary.com

1.3.2 =z

0 OIS R /168 SRS S ACIEAIAS olgalsich ARUSe 3 24
AR RS 71 R0 B e, ARk o) AEA) e dlo|eHlo] 4] 49 o)
5] 474, ZHAotste] ALGSIEOH 7} dlo|eflo]20] S0 ko] I 9 S E85ter
S gofeiHo] st thaa grom, TAIZQl AU I A ATRE (F2 4] AXS9ck

A

H 2.3 =L HIO|EHO]A

= ZAMA Web F&
KoreaMed http://www.koreamed.org/
5t=20|5H=F2 0| 0|E{t|0| A(KMBASE) http://kmbase.medric.or.kr/
Stk HH(KISS) http://kiss.kstudy.com/
SRS HEEA(RISS) http://www.riss.kr/
ScienceON https://scienceon.kisti.re.kr/

—LO
2310] Ae % ulA)7122 491913)0] 41015 AH SHeisich. BAMYL AAE RE BHAE5] o
5 o] HEAZL 4 AY, viA] 7|20 2]A st =885, Z2 02 S=3¥s3itt. o ELX7t =
S 29198 WErlele] =02 B gtojolo] & Asiaich. TAIKel Baie] g g wix) 722
¥ 2.49 Zrt,
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24 o &4 S HiK| 7|E

Ao
ro

— =<
ME4T|Z(inclusion criteria) b x| 7|ZE(exclusion criteria)
- SHSER X282 £ 7 - QIZ} LAt 9177} Ofid (ST EE HALT)
- 4 MUTES 052 O 2 ok= S+ - X7t Ofd SI7U(B 4, letter, comment &)
— APHO| Holoh B SHO| siiFot= At - ot=g0] = 0= STEX| te 23
— A0l Holgt S AA 0 oot ¢ - SMEHH(ZE0 UHE O, SI=E, 7[HELIM 5)
— A0 Holgt (R ANE oft Ol Bl A - MENESI0 S AFO0|LE:, ARMO| Folet AFZUE BT
(o)

1.5 HIZE 2= "ot

E gGrlol A T2 v QA AHRCT) L] BIEH Y8 7= Cochrane?] Risk of Bias (RoB)&
AFE519IT}. Cochrane®] RoBe= & 770 9.0 2 F2] ufg<eA] A4, vig<eA 23, oz
=71, 23 57IAe] =, B Aake] Ae|, Aed Ayt ¥y, 2|1l 7]Er BlEY Yo ol
75ttt RoB =719 FAIAQ1 H7FHE-S 3 2,59 ¢t}

H 2.5 Cochrane?| RoB H7ist=

g 49 HIZ2 9
SR HiFAA 44 SR aekf0] BEESH M0 T2 ME HIS
BiEEA 2T SRS AN 2] M2 Me bjE
I HOIX}, GITAI] e T HOIK, AP HIEE BMS LA O oIft Mal HiS
=i E =5/
ZIHE 10 TSt 7} NI HEE BHE L7 HO2 QIS At 0l HIE ;il
SSES 2YNR SSES ZNXR| SHOILE 2|2 QIS 22t HIEY
Meiy 81 MENN 20} B2 QI3 21 1S
19/ 853 CHE S0l T7}51K| Rt RRFOE Qs LMet I
1.6 XtgFE
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NEC AORHALA AL 7| MZH 2Xj0| MEIS2E X|2

H 2.6 ANa2FE HMUHE

72 e
ST - IHAHEHAD)
- I
- o=t
- o7
- CHAIRE REI7|2¢
AR S - A7l

— CILCHAIR} 2
- HIOHA EA: M A>(chronological age), = $18 S
- MY/HQ7|E

50 54 - gyysER: £01 8%, 7R
- 7|EF: YRR 0f
Z - FHBE|7H

- gais/=AR

- ot AT}

- a1 A
7|Ef - 22

- ot K|

- G D2ES

N
f
T
rlo
OO
2
e

Y(quantitative analysis)°] 7Fs& 4% & EH(HEREA)S o, B/

3% AR HE(qualitative review) HH<S H-8513.

HEREA] 80 A] e 2 A 50| A tfd= Esle], MR Y (random effect model)&

7180 2 slo] B35}t WEREA Q] B¥SY A= A4 W] sl H#AHmean difference, MD)

= 2453 HEREA A, oA/ (heterogeneity)oll HiRt T2 A A2 02 < T (forest
< eIt 12 BAIO] 40% oY

55 AAIAR] oA gdo] AL 7 = Yl o B 2(Higgins et al., 2008) & B71OA= olE 7IEo2

2. ti=2l B2 M3

R e o e B R

2
el =l HEE AlSsHt. o] w S/ AESET otel, ST AT 71EE 290k

7l&st .
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/&4t

5] 9IeHRANY IHL HE ARS FE5H WA ME o

BAAAE] o5 AME BE¥S ¥ 13.036WE9 122259, 2 811wl
o

oh
ax
% am IS

glofefjo] 2ol FAE £ AXHE| 22 TH(ENDNOTE) 3 Ui =2Hde Hasio] S5 04
ZRIstA o, AAE £32] 4,088H(31.4%)= S5 AASIAH S5 ANE 22 AT &
=3 8,948%(=¢] 8,7114, =W 237H)2 dVd2=2 3 A=HAIE st

A A A=, 23 AGuiAl 71l et Al S 25 HES1] 8,834H(59] 8,015W, Ul 2198
HiAIsIA 2, 1148 (=9] 964, = 18H)S ARSI + WA GAlM = H22 HESH] 748s
vz, HEHor ded £32 40H0IAH. T, S5 AA F 8711° £ 5
8,908%(99.5%)°] HiA|=] 1L, 40%H(0.5%)2] o] AH= It

= 9| DB (n=12,225) =L DB (n=811)
(HAY 2021.06.15) (B4 2021.06.25)
- Ovid-MEDLINE (n=3,369) - KoreaMed (n=120) - KMbase (n=208)
- Ovid-EMBASE (n=8,434) - KISS (n=74) - RISS (n=224)
- CENTRAL (n=422) - ScienceON (n=185)
SEH7 = 42 2 (n=8948) HE 5l =5 4E 2 Hif" 29 5 (n=8,834)
—
=2| DB (n=8711), =L} DB (n=237) =2| DB (n=8,615), =L DB (n=219)
v
Ha/E% dE T JHE 28 (n=114) HE & T HiHE 28 5+ (n=74)
[—
=2| DB (n=96), =4 DB (n=18) 2| DB (n=57), =3 DB (n=17)
A AL (n=8,908)

0%
o

i & ol ox Jof
¥ g3t ot

MRS #—Eﬂtxl B2 23 (n=2;513)
B (n=2,525)
5]

s
Tl

HE dE T UEE 29 (n=40)
=2| DB (n=39), = DB (n=1)

n=356)
BFE0E oLt 0]y HolK| 2 F8i(n=32)

f24 BE: S 14H(rial 71F: RCT 1271) =
Q4 HE: T 35H(RCT 9H, NRS 26H) Eg;‘i&? B3 n=36)
9 SO{E SHEX| LS FR(r=748)
B[ 231(n=1,660)
ST EY BR0ILE AR HOIS SRS 205K 22 HOn-3)

J8 3.1 S8 58k
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1.2, Nej28l £

3 7jof 25 AE A7 40Folch, A (ORS E B AAGEE o shgom,
£ g7loll A HESIA Y 4 dPIAHGE 7P 29 B A7he SAEA] 3ttt ool AlA1A
—E—?_j’_;_@]/\‘]l‘,: 'EJ?‘E'I‘}\(—)] xﬂﬂ%}% ]_H/g-oi s ﬁ?‘ 40‘]?_:]_% E@"é}‘ﬂ_gﬁq, ?l—zj_/\é @Eoﬂl‘z 351—5 , -=-:1-L‘|_ /\é
AE= 148(RCT 1271)9] E3lo] AEH It}

1.2.1. &Y

P AEE S 357 I7-5 &5 tKBarton et al., 1995; Bell et al., 2010, Blizzard et al., 1989;
Child et al., 2019; Chung et al., 2018; Cohen et al., 2013; Counts et al., 2013; Counts et al.,
2015; Darendeliler et al., 2007; Deal et al., 2018; Hopwood et al., 1993; Hou et al., 2020; Hwang
et al., 2018; Jeong et al., 2014; Jung et al., 2020; Kemp et al., 2005; Kim et al., 2014; Kim
et al., 2018; Lanes et al., 1999; Lanes et al., 2002; Laron et al., 1997; Leschek et al., 2004;
Loche et al., 1994; McCaughey et al., 1994; Park et al., 2021: Quigley et al., 2005; Quigley
et al., 2017; Rekers-Mombarg et al., 1998; Rhie et al., 2019; Sotos et al., 2014; Tao et al.,
2015; Wit et al., 1989; Wit et al., 2005; Ying et al., 2018; 3] &, 1996). A= 1989 H
20201d0] St A7 FEs] BRI Qe Aoz Rl glow, AldEE HH 20004 o]
2 A7 104, 20008FE 2010870 HEE AE7F7H, 2011 o] %o Wi A7 184
A A, AF=7h= FHolA F8E AF7F 9H(25.7%), Pl 9H(25.7%) 2 E 7 e,
CH7F A 5H(14.3%), 3= 3, B=1 2%, U9ehs 24, wdl=det 23 =0 2 Wk, 71 9] o[ge|o}t
19, o]Agtd 19, A 1Ho] ERIE] Ut A9 = B84 A4S (idiopathic short stature,
ISS) 15782 o2 3t Axpil A-HE it i SRS EA R (registry) 7HA] FstSiet. di At 7t
1007 mHQl @+7F 2071, 100~50078 AtelQl A+7F 970, 10007 °1d?l A7+ 671 A

H 3.1 QOHN ZUE, Me25i0| QU £4
A 1NRHAE) A= e 4 GH 3x1 &4 FHax
A=t 1) S7aA 1) TAAH 2 CHaXE 1) R=71ZHH)
2) oY Zut &0l W 2) Ht SDS 2) RO 2
3) ZBAFAE Y
4) & Ag
1 Park (2021) 1) ZSE A7, 58X 1) 1SS 1,128% 1) o 21 (~9)
st 2) 9271z g8 2) Ht SDS( 2 2) NR
3) 10.6+2.2A| 3) Genotropin (28.5%), Saizen
4)10.1+2.8A (28.4%), Growtropin-2
(26.9%), Eutropin (14.1%),
Norditropin (2.2%)
2 Hou (2020) 1) ISE A7, 55 1) 1SS 1509 1) 14 0fA ~14d
== 2) THE o5 elg 2) -2.26+0.08 2) 0.32-0.42 mg/(kg-wk)
3) 8.9+0.2A 3) oz ol
4)7.4+0.2M
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o 1NRHAHE) HTEY i 4 GH ax1 €4 S
A=t 1) S74A 1) CHEAE Y CHARR 1) R=27[ZHHT)
2) oIy Zt =0l W 2) Ht SDS 2) 0| 8%
3) XEAFAH S
4 = Ay
3 Jung (2020) 1) RCTS 1) ISS 36H 1) 671 ~671e
512 ) AR 20 2 IWXPE 2) -2.4+0.4 2) 0.469 mg/kg-wk
RSt DE AES 7158 3)6.3+1.54 3) Norditropin
4) < 12M|
4-1  Child (2019) 1) ZSE 31, MSH(x 1) 1SS 2,450H 1)4.6+2.74 ~Ed 43
Ch=7K0l= HAH: GeNeSIS) 2)-2.3+0.8 2) 0.34-0.38 mg/kg/week
91%) 2) GH X|z2to| gy 650f 3) 11.5+3.04) 3)NR
A o] BE RE 4)BA-CA: -1.3+1.44A
2AE2 J|IEE
4-2 Deal 2018) 1) ZSE A H™EFH(x 1) ISS 38H(MA| thAX= 1) 2.74 14 0|4
C=7t SiIFE, ATLE: GeNeSIS) 850HOILY, 0] & 11 0] 2) 0.24 mg/kg per week
FHLICHOFS0  2) RE 2AE2 AFATL SR A St 3 NR
offEet Zutat mHet & 27010 833H0|1, 0| & ISS
KA 7128(MedDRA 0|8) BIXtE= 38H0(A)
2)-2.57
3) 12.94
4) NR
4-3  Quigley 1) ZSE AT, MEH (% 1) 1SS 1,018H 1) B 7.34 44 O|A
(2017) 7 H: GeNeSIS) 2)-2.4+0.7 2) 0.33 mg/kg/wk
CH=7t 2) BE 2Xg2 ARt 3) 10.3+3.14A 3)NR
TSt & 25010 4) NR
7|28MedDRA 0|&)
4 Rhie (2019) 1) registry (0% SI1H: LG 1) ISS 315H 1) NR AR TH|Af
st= Growth Study) 2)-2.17 2) 0.26 mg/kg/week 3 2K
2) 92712 22 9 OIMXE  3) 9.054 3) Eutropin B2Z2 353
CIHFE S =8 4) 8.4M| 1
[0-9.554])
5 Chung (2018) 1) RCTS 1) 1SS 60H 1) 671 ~67HL /1274
o= (3¢ H71H: SYNERGY) 2) -2.26+0.37 2) 0.40 mg/kg/week =
2) X2 Yx|of 7|=5= 3) 6.79+1.54A| 3) Saizen
Ljgoz 7 4)5.21+1.56A|
6  Hwang (2018) 1) RCT* 1) 1SS 46%(14/14/14) 1) 26% 30%
e 2) #HH oig ols 2) -2.25/-2.28/-2.28 2)
3) 5.86/5.36/6.07 - 3711 : 0.37 mg/kg/week
4)5.6/4.72/5.49 - 3742 : 0.5 mg/kg/week
- 343 : 0.7 mg/kg/week
3) NR
7 Kim (2018) 1) RCTS 1) ISS 36E(EXHZ) 1) 670X = EL2, ¢ 14
e ) REEXMNS(ULBA L A 2)-2.35+0.58 Zt 263 20| GH XIEE ¢yS
A1hE 7158(MedDRA 3) 6.75+1.79A Lt, QFY 207t LE610] HIA|
ALE) 4)5.11+1.84M| SX| 40 SHTC| ot At
EI}' EQI‘)
2) 0.37 mg/kg/week
3) Growtropin
8 Ying (2018) 1) ISE A1 SN 1) 1SS 200 1) (~49) X272
&= 2) Of Y2 A0 252 2)NR 2) 0.35-0.42 mg/kg-wk X2 3514
2EAH0f| CHal 217, X|Z2k2] 3) 9.03+0.21A4 3) NR PNES]
AN ZTAE 4)7.3-7.48M
9-1 Counts (2015) 1) RCT* 1) 1SS 3169 1) 44 44
o= 2) BAE 271 2 UM WILY| - ST (formula-based  2)
7|9F5H0] QFMY 2 48l dose) 202&H - &1 (individualized,

- &2 (standard dose)
1149H

2) -2.63 ~ -2.47

3) 7M| 0]4(33.9%), 7A|
Z1K66.1%)

4) 6.9~7.1M|

formula-based dose) :
0.18-0.70 mg/kg/wk
- &2 (standard

weight-based dose) : 0.37

ma/kg/wk
3) Genotropin
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NEC

¢ 1XRKAHE) HTEY i 4 GH ax1 €4 S
A=t 1) S74A 1) CHEAE Y CHARR 1) R=27[ZHHT)
2) oIy Zt =0l W 2) Ht SDS 2) 0| 8%
3) XEAFAH S
4 = Ay
9-2 Counts (2013) 1) RCT* 1) 1SS 3169 1N2ECx M 48 528 M- 2 24
o= 2) BXR 21 UM IILY - SXH1 (formula—-based o 2779))
7|9t510] QITA B 3 dose) 202 2)
- &2 (standard dose) - M1 (individualized,
1149 formula-based dose) :
2) -2.63 ~-2.47 0.18-0.70 mg/kg/wk
3) 7M| 014(33.9%), 7AMl - &2 (standard
Z1K66.1%) weight-based dose) : 0.37
4) 6.9~7.1M| ma/kg/wk
3) Genotropin
10 Tao (2015) 1) non-RCT* 1) ISS 27H(EM D) 1)24 24
3= 2) #HH oig Qs 2)-2.75+0.59 2) 0.35-0.42 mg/kg/wk
3) 6.98+2.00A 3) NR
4) 5.98+2 58A|
11 Jeong (2014) 1) ZSE ¢ S&kH 1) ISS 34H 1) 14 14
3= 2) #HN oZ Qs 2) -2.23+0.27 2) 0.23 mg/kg/wk
3) 6.47+1.7M 3) NR
4) CA-BA: 1.32+0.56A|
12 Kim (2014) 1) I3E A7, MekN 1) ISS 36H 1) 263 263
st= 2) RE RXNS(AMNBLE E E 2)-2.35+0.53 2) £E0482: 0.37 mg/kg/wk
AZINE 7|128(MedDRA 3) 7.9+ 1.94| 3) Eutropin
A) 4)6.9+£1.7M|
13 Sotos (2014) 1) Z3E &7, 35HH 1) 1SS 88H 1) &0t 5.2, 040 3.6 (HQ: 2-84
o= 2) T olg oS 2)1¥(-1.81)2 Mgt RE  2-84)
0t=0]-2.0 Ht SDS 2) 0.32 mg/kg/wk
ojery 3)NR
3) =0} 11.9+3.3A, 0ot
12.0+£1.9M|
4) 0t 9.0MI(NFSS),
9.1MI(FSS), oot
9.4MI(NFSS),
10.3A4I(FSS)
14 Cohen (2013) 1) RCTS§ 1) 1SS 148H(E= 1138, 1) 14 =
o= 2) #HH oig Slg A 35%) 2) 59 ug/kg/day — (9| HEh
2) -2.53+0.50 0.41 mg/kg/wk
3) 8.55+2.86A 3) Norditropin
4)6.5+2.3M
15-1 Bell (2010) 1) registry 1) ISS 9,778H 1) 3.6E(3~74) oz =X|
o= (% H7E: NCGS) 2) (-2.7%0.9) 2) 0.30+0.06 mg/kg/wk INFSVIION
2) BE AES EO6IE2 619 3) (10.9+3.5M) 3)NR
on, 0|= Genentech 4) (-2.1M)
Drug Safety scientist7}
HES X 2), 3), 40 56ls Hf
&2 Bell (2010) 2&0f +
HECZE FAILX LoLOLY,
7 211 231 Fofg Jf
ehKemp, 2005, Root,
1998)
15-2 Kemp (2005) 1) registry 1) 1SS 8,018% 1) 3.6E(3~74) ~74
0= (¢ HH: NCGS) 2)-2.7+0.9 2) 0.30+0.06 mg/kg/wk
2) BE AE= BUSIEE 51 3) 10.9+3.54) 3)NR
O, 0| Genentech 4) NR
Drug Safety scientist7t
HEs
13 Darendeliler 1) ISE A+, MEH 1) 1SS 5,286 1) A 215 Qs A g
(2007) (% HAH: KIGS 2) R A AUD) 2) 0.25 mg/kg/wk AS
oj= database) 3) 9.5A 3) Genotropin

2) (FHH g US)

4) (FAH 25 8lE)
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o 1NRHAHE) il n—r] e £4 GH sx &4 S
A=t 1) S74A 1) CHEAE Y CHARR 1) X=271ZHED
2) oIy Zt =0l W 2) Ht SDS 2) 0| 8%
3) XEAFAH S
4 = Ay
14-1 Quigley 1) RCT A7 2Me| ot A 1) ISS 276%(37+239) 7 A0 AAE2E HAIE HE S0]
(2005) s S3I510 HMAlg 2), 3), 4) 748 A0l T HIH THECZ H|
EPILIES (Leschek, 2004; Wit, o= HAIE A&
&) 2005)
2) I8 720 AR E A
AlE
14-2 Wit (2005) 1) RCT* 1) ISS 2399 1) 24 -
HEE 2) NS EE KR HHY (B 78, X2 78F, 2)
Off Q0| LMt IE H  =TY3 83) - =1 0.24 mg/kg/wk
22 EJ_oF' B t=ly 2) M1 -3.37+0.81, - &%2 0.24 — 0.37 mg/kg/wk
M2 -3.21+0.69, - &3 0.37 mg/kg/wk
ZM3-3.04+0.54 3) Humatrope
3) ZXH1 9.43%2.40H),
SX2 9.88+2.16A,
SM39.95+2 264
4) BX1 7.40+2.56M),
X2 8.09+2.28A,
X3 8.01+2.06M
14-3 Leschek 1) RCTS 1) 1SS 68E (137, C31&) 1) 3.74 3.74
(2004) ) ARELL IESKNE R 2)-2.8+05 2) 0.22 mg/kg/wk
=R alot] 2Aat 3) 12.5+1.6M 3) Humatrope
4)10.9+1.7M
15-1 Lanes (2002) 1) Stz 172 1) 1SS 169 1) 34 3d
H| =2t 2) TN og oS 2)-2.1+0.6 2) 0.1 1U/kg/day — (&% B2
3) 9.5+0.9A 0.26 mg/kg/wk
4)8.1+1.24 3)NR
15-2 Lanes (1999) 1)tz ol 1) 1SS 14% 1714 =
H| =2t 2) AN og g 2)-2.2+05 2) 0.1 1U/kg/day — (TH®| #i2h
3)10.9+1.4A 0.26 mg/kg/wk
4) 8.8+1.5M| 3) NR
16 Rekers-Mom 1) RCT* 1) 1SS 202 1) 4 44
barg (1998)  2) X oZ ¢ig (M1 68%, EM2 714, 2)
C=7HRd S3 63%) - =711 0.2 mg/kg/wk
974=) 2) M1 -0.9+1.3 - Z12 0.3 mg/kg/wk
32 -0.5+0.8 - B3 0.2 — 0.3 mg/kg/wk
I3 -0.7+0.9 3) Humatrope
3) S 9.3+2.4M
=12 9.9+2.2M|
=3 9.8+2.1M|
4) X1 8.4+2.5M|
=42 8.8+ 1.8M|
FM39.0+2.3A|
17 Laron (1997) 1) &z i 1) ISS 469 1) 2-54 AzsHs
O] A2t 2) #HIN o1 Sls 2) -2 ojat 2) 0.1 1U/kg/day — (9| gl 1-2
3) 7.4+1.8A 0.26 mg/kg/wk
4) 45+ BN 3) Norditropin
18 Z=5)(1996) 1) TSE AR 1) ISS 98H 1) 24 24
ot= 2) TN og S 2)-1.35%+2.67 2) 0.1 1U/kg/day — (Eh®| #i2h)
3) 11.4+1.6M 0.26 mg/kg/wk
4)10.4+2.1M| 3) NR
19  Barton (1995) 1) RCTS 1) 1SS 20H 1) 24 24
= ) TRl A2 - M1 (BEEY) 10 2)

- =72 (_IREF) 108

2) EM1-2.1, M2 -2.0

3) M1 7.7MI, X2 7.3M

4) Bone age delay : X1
0.6M1, X2 0.0A|

- =X1 20 1U/m*/week
- ZT2 40 U/t /week
3) NR
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NEC

¢ 1XRKAHE) HTEY i 4 GH ax1 €4 S
A=t 1) SH7MA 1) THAAH 2 CHARRE 1) R=27[ZHHT)
2) oIy Zt =0l W 2) Ht SDS 2) 0| 8%
3) XEAFAY A
4 = Ay
20  Loche (1994) 1) &z 431 1) ISS 15H(E1 7, 1) 4-104 4-104
o|kz/ot 2) ARl g Slg =142 8%) 2) M1 0.5 U/kg/wk
2) &1 -2.5, M2 -2.4 M2 1.0 U/kg/wk
3) X1 10.56+2.14, 3) #HMel AF el
=2 11.8+0.8A
4) 71 8.1+2.3M|,
ZX2 9.8+1.0M
21 McCaughey 1) RCTS 1) 1SS 41H (1 21, C 20) 1) 34 Xz &34
(1994) 2) HHIAQI g Qs 2) -2.42 2) 30 IU/mt/wk Al
A= 3) 7.8+0.5A 3) Genotropin
4) NR
22 Hopwood 1) RCT* 1) 1SS 92H 1) 34 34
(1993) 2) HNQl g glg - EM1(FY 38| £04) 47F  2) 0.3 mg/kg/wk
o= - £XH2(daily) 459 3) Nutropin
2) SM1-2.7+0.5, =42
-2.8+0.6
3) &1 9.9+2.1M|, I2
9.6+ 1.94
4) =M1 8.1+2.1M, SXH2
8.2+1.6M|
23 Blizzard 1) RCT§ 1) 1SS 639 )14 14
(1989) 2) HAQl o3 oS 2)-2.7+£0.5 2) 0.3 mg/kg/wk
0= 3) 9.4+1.9M| 3) NR
4)7.9+1.7A|
24 Wit(1989) 1) RCTS 1) 1SS 20H )14 14
== 2) THEQI oiF elg 2)-3.6+0.8 2) daily 21U/ body surface
3) 10.0x1.7A| 3) Somatonorm
4)7.9+1.7M|
*J|&E ATQE2 RCTO|X|Z, QPN AEES 2ol I RCTO! A0 si™EH(0l, MMS22 22 7+ S0t H|W)

% CHeo| Zets OIYC R St Aol B2, ISS StAL ~0ts MAlg
X TS 1 |U = 0.33 mg (Rekers-Monbarg et al., 1998)

§ OIRTO 42, R 6/ME =, LHX| 6702 S92 GH X2 HACLY, Oy A= 0|2 725t UX| 0F SRH2 A2t JAIg
ADR, adverse drug reaction; AE, adverse event; GeNeSIS, the Genetics and Neuroendocrinology of Short Statue

International Study; KIGS, Pfizer International Growth Study database; IH, intracranial hypertension; ISS, idiopathic short
stature; NCGS, National Cooperative Growth Study; SAE, serious adverse event; SCFE, slipped capital femoral epiphysis
(CHEIBSF2HE2]5); 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.

1.2.2. 2314

a7 HE FF A9 RCTE F 1270(ES 71 14H)o]tHAlbertsson-Wikland et al., 2008;
Barton et al, 1995; Blizzard et al., 1989; Chung et al., 2018; Cohen et al., 2013; Duab eney
et al., 1995; Jung et al., 2020; Kamp et al., 2002; Kim et al., 2018; Leschek et al., 2004;
McCaughey et al., 1994; McCaughey et al., 1998; van Gool et al., 2010; Wit et al., 1989). L&
AT9] F tVd A= 8129 (FAIE 50478, HE<E 3087)°1 Ut S A== 19899 7E 20200
ST A7 FES] EHE L e AT ERIF e, AltE= H 2000 ol el EiE A7t
64, 200095 2010W71A] 2 57143, 2011 o|5of i A7 43 FRIFQct A7=7}
= FA A 3o ol A = ]loH, F= 3H, vl 29, UEHE 29, 11 9 A9 13, 2
19 0|t} A AR A7 ] DAl A AlRF Al A7 A EAl(pre-pubertal) & HAA 2=
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SE A7 9H(75%)°1 921, peri-pubertal = ARE7| A B YT PIARE 283 A7 39

ZOFE| QT AR Al S Ht A2 24 6.2415%H JJEH 12.54| 9t =43 717k 1d

u|qke] @7 7F 4TS A= 69, 2~59 21, QI A0l mdoh= A7HA] 43S A

40IIct. A0 ZHS T Ak, A1 ARL EL A7 8H(66.7%), B A9 A7 2

(16.7%), Q8] A& HolA] 2 A7 1otk

H 32 gty 4, MEESo Yoty E4

A Al A
M o 2 o Eieﬂaﬁatus m poe X mmy o
at baseline treatment)

1 Jung (2020) RCT st= lpsrg—pubertal 36 15 6.2+15 670 industry
2 Chung (2018) RCT 82 'psrz_ uberta 59 30  168,C68 265 industry
3 Kim (2018) RCT 32 :ﬁg_pubertal 3 3 6.9 265  industry
4 Cohen (2013) RCT 02 'psri_ cberal 1133 8.5 o8 industry
5 (Az'ggg)sso”"\’vik'a“d RCT  Agl 1> ;; géb 45  1115C120 FHEZ AN '”Sjgﬁ;y
6 Leschek (2004) RCT 22| Lisri_pube 3731 11250122 FHEEAE industy
8 McCaughey (1998) RCT %= ';Sri_pube " 8 6 162.c61 "L =2 ndustry
9 Barton (1995) RCT o= lpsrz—pubertal 3 182 9 ! 1)75'7_29) 73, 21 public
10 gf;f;?:ﬂg:;“ RCT 9= Lsri_pubertal 15 13 78 33,43 industry
11 Blizzard (1989) RCT 02 :asrg—pubertal 63 58  194,C95 e NR
12 Wit (1989) RCT  uzaie 1SS 20 10 110.0,C97 e industry

pre—pubertal

FH, final height; GH, growth hormone; ISS, idiopathic short stature; NR, not reported, RCT, randomized controlled trial

a, pre—pubertal+puberty
b, 33 mg/kg - d

¢, 67 mg/kg - d

d, standard dose

e, high dose
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NEC

H33 aitd 4E, U

1R AP 1) Age at baseline
CitH =1 9 . A & M S
- @z)  (N) /%i(n, %) 2) Bone age at baseline ekt S & S8
1 Jung (2020) ISS (1)  28/23 1)6.2+1.5 - pre-pubertal status - OFH|H: Norditropin® NordiLet®
(54.9%/45.1%) 2) bone age <12 years - children with height below the third percentile (based on - £0| 22k 0.469 mg/kg/week

2007 Korean national growth charts) and no identifiable - X|27[7t 674, (14)
disorder were considered as having ISS
- bone age <12 years

Chung (2018) 1SS (89)

47/42
(52.8%/47.2%)

1)16.8,C6.8 - pre-pubertal status - OFH|H: Saizen®
2)15.2,C6.8 - height { 3rd percentile for the Korean National Growth - &0 2k 0.067 mg/kg/day x 6 days per
Charts for the same age and sex week — (2] B2} 0.40 mg/kg/week

- bone age <9 years in girls and <10 years in boys with - X|27|ZF 670, (14)
no more than 3 years’ difference from chronological age

Kim (2018)

ISS (70)

39/31
(55.7%/44.3%)

1)6.9 - pre-pubertal status - OFH|H: Growtropin®- Il
2)5.3 - height ¢ 3rd percentile for the Korean National Growth - £0 & 0.37 mg/kg/week
Charts for the same age and sex - XZ71Zk 674E, (19)

- older than 4 years of age with a bone age (BA) of { 11
years (girls) or { 13 years (boys)

4 Cohen (2013) 1SS (148) 109/39 1)8.5 - pre—pubertal status - OFH|H: Norditropin®
(73.7%/26.4%) 2)6.5 - short stature : Ht SDS < 2 - B0 22 (=7]) 0.28 mg/kg/week — Of 374
- nonGHD (based on GH-stimulation tests) OICH IGF-| s=0f M2t A5 2= 23 24
- IGF-I levels < 33rd percentile (-0.44 SDS) for age and - XI27(7k 14
sex
- ¢ : 3-154
5 Albertsson-Wi ISS (126) 101/25 1)111.5,C12.0 - pre—pubertal + puberty children - SFH|H: Genotropin
kland (2008) (80.2%/19.8%) 2) bone age delay : 1-1.7, C-1.8 - short stature : Ht SDS < 2 - £0§ 82 (1) 0.23 mg/kg/week ,
- chronological age was 8-13 yr for girls and 10-15 yr for (2) 0.47 mg/kg/week
boys - X|&7[Zh B 5.64+1.374
- bone age (BA) of { 11 years (girls) or { 13 years (boys) (by
Tanner-Whitehouse 7|%)
6 Leschek ISS (68) 53/15 1)1125,C12.2 - peri-pubertal - OFH|H: Humatrope
(2004) (77.9%/22.1%) 2)110.9,C10.9 - age 10-16 (boys) or 9-15 yr (girls) - 50 82 0.22 mg/kg-wk
- bone age of 13 yr or younger (boys) or 11 yr or younger - X|27|7": H& 4.44
(girls)

- testicular volume of 10 ml or less (boys) or Tanner stage
breast development at 2 or less (girls)

- marked, proportionate short stature

- peak stimulated GH more than 7 g/liter
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HH

1RA AP 1) Age at baseline

H/Cl(n, %) tHx S8 SN 5S4

@x) (N) 2) Bone age at baseline
7 Kamp (2002) ISS(35) 26/9 1)184,C7.4 - pre—pubertal - 9FH|H: Genotropin
van Gool (74.3%/25.7%) 2)15.4,C5.0 - age 4-8 years for girls and 4-10 years for boys - B0 2 X2 A& & 13 S0 0.13 mg/kg/wk
(2010) - HtSDS <2 (0.5 mg/m* per day)at 0.27 mg/kg/vvk (1.0
- sitting height/subischial leg length ratio between 3rd and  mg/m* per day)S 3708 F£0| — 37§ wash out
97th centile — 374 B0 — 374& wash out =22
- GH-stimulation tests > 10 mg/! E0J5t1, 0|% 2-54 SQH0fl= 0.53 mg/kg/wk
(2.0 mg/m’* per day) 2202 E0{t
- X717k B# 3.34 | high dose GH treatment
duration 2.34(2.0-5.0)
8 McCaughey I1SS(14) 0/14 1)16.2,C6.1 - peri-pubertal - 9FKIH: Genotropin
(1998) (0%/100%) 2) o1z elg - HtSDS < 2 - £0f 82 0.42 mg/kg/wk (30 IU/mt/week)
- 7<|§7|7f Bt 6.25(89] 5.5-6.569)
9 Barton (1995) 1SS (29) 24/5 N11)7.7,2)7.3, C 7.9 - pre-pubertal - OFHY: RS
(82.8%/17.2%) 2) bone age delay : (1) 0.6, 1 (2) - HtSDS( 1.5 - £0 82 (1) E&83 0.28 mg/kg/wk (20
0.0,C0.6 IU/m*/week), (2) 122 0.56 mg/kg/wk (40
U/ m/week)
- XZ7|Z7k 24
10 McCaughey I1SS(28) 23/18 178 - pre—pubertal - SFH|H: Genotropin
(1994) (56.1%/43.9%) 2) 92 eis - Ht SDS : 1-2.42+0.26, C-2.55+0.32 - E0] 82 0.42 mg/kg/wk (30 IU/m*/week)
Duabeney - GH-stimulation tests > 7.5 mg/I - X|=7|7k 34
(1995)
11 Blizzard (1989) ISS (121) 89/32 1)19.4,C95 - pre—pubertal - N E: SEgls
(73.6%/26.5%) 2)17.9,C7.7 -Age > b5yr - £04 22 0.3 mg/kg/wk
- Height > 2 SD less than mean for age ({ 3rd percentile) - XI§7I7F 24
- Birth weight 2 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
12 Wit (1989) ISS(30) 21/9 1)110.0,C9.7 - pre-pubertal - 9FK|H: Somatonorm®
(70.0%/30.0%) 2)17.9,C7.7 -HtSDS(-2.5 - £0§ 82 0.2 mg/kg/wk (daily 2 1U/m* body
- Bone age of less than 11 years in boys and 10 years in surface)
girls - X272k 14
- GH-stimulation tests ) 15 mg/I
GH, Growth Hormone; ISS, Idiopathic Short Stature; SDS, standard deviation score
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2 37]o] 25 AlehEl 7 % Fah o] 3EkE RCT Q1 127)0] el W15 91 78712 siaick
7He RAS] A A, B B, A 0, A BotRt 2 ghel] cht

#7}%1 A1) e 7k, BEES Aupa, A 20 1, 7o ulEe] 7744 B el
P2/ BE A SRR BB B/ ST 917 Jen U B Bl a0

e <:Lfa 3.2 (19 3.3)0] AXISHe

B4 AN A, AR w9 WA 2 FGE 75% OH)9 AolA

S wpol TR A1 Qigol glol HBY BE BI 2 IS AT Holxt L ATl

B 371 2 7ol thet ek & A Ao o] SYEIROm, 17 of ok Htje]

.
QS v ke A0 Werwlo] HlEY 9P e 08 WU ‘BRI AR ol
41.7% (GES) AN BEX7E A EA5t, B2 Alo] FARCE ANEA) ke A9
HIEY SIS ee 0 Btk Ao B oh Vet Y & LE ATo)A S Sfdo] e

o= wotEQich

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of cutcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Dther bias

0% 75% 50% 75%  100%

.an risk of bias DUncIearrisk of hias .Highrisk of bias

18 3.2 HIEE {0l thet Horza 9F

28



oraq

==l REL ]

(seiq Auodar) Buiiodal angas|ag

(SEIQ UONUEE) BIER BLU0IN0 Ala|dLloau]

{selq UDaalep) IUBWSSASSE aWwoano 1o Buipug

(seiq asuewjogad) jpudosiad pue sjuediaped o Buipung
(S| UORI3[8S) JALU|EaIU0D UOEI0| |y

(se|g Uopaaas) uonelaual aauanhas wopuey

T

7

£

7

%

?

2

£

z

?

?

=

2

2

?

7

=

2

?

2

Alhertszon-Wikland 2008

Barton 1985

Blizzard 1989

chung201e | @ | 9 | O @S |9 @
cohenz01: | @ | @ | @ | @

Jung 2020

Kamp 2002

Kim 2018 | @

Leschek 2004

MeZaughey 19384

MeCaughey 1988

Wit 1989

Jeg=

&
=

J2 3.3 HEE

29



2
& 87k A | Al F 7] SHolA AEE I

S A0S i AR ERL] A HEE T 3571 -8 EoltHBarton et al., 1995;
Bell et al., 2010, Blizzard et al., 1989; Child et al., 2019; Chung et al., 2018; Cohen et al., 2013;
Counts et al., 2013; Counts et al., 2015; Darendeliler et al., 2007; Deal et al., 2018; Hopwood
et al., 1993; Hou et al., 2020; Hwang et al., 2018; Jeong et al., 2014 Jung et al., 2020; Kemp
et al., 2005; Kim et al., 2014; Kim et al., 2018; Lanes et al., 1999; Lanes et al., 2002; Laron
et al., 1997; Leschek et al., 2004; Loche et al., 1994; McCaughey et al., 1994; Park et al., 2021;
Quigley et al., 2005; Quigley et al., 2017; Rekers-Mombarg et al., 1998; Rhie et al., 2019;
Sotos et al., 2014:; Tao et al., 2015; Wit et al., 1989; Wit et al., 2005 Ying et al., 2018; ZE 3]
5, 1996).

A, G2} AGSol| A Y b A= Tt FEl= HarE I QUi o]of Z3oA EiE FEHE
o2 slo] (54 g ARl ofd) WA BAe wAES Ry A9l 54 Hug

Q

—1 O
37, 29199 =28 B3l e AmetHEo] 3l Ao g T 78 S AN e,
e Zebd F8 FAZL ved 4tk T, 1Y, AFSUS, P Y A
HEEFEE2dS, PHAASES, o449 8, TS, IS, A7teEs, FAMNS 23,
7[eHFSE= =), A 271 57D.

2.1.1. WX BEE HYE

E4 222 A7) obd AA) A8 PSS B 15 A7 F 2630t A ALEoA gt
AA B2 IS A ok, TR ZTHE 3.4).

O| &ALl (adverse events)

OVIAH I ES HAIgt 241 5 10O AT 2R A oPIARIZHIAYSHA] 29kt Harsieict.
YHZ] 14HO] Aol HIE oAk WABES 3.6%F8 91.2%7HA] thfstaod, tiis
35el o, 2| weke] e do] FlH FARE-Z It ¥16]aL QU1 A& S0l 7Fd =2 oVAH]
HAE(91.2%) H11% Cohen 5(2013)9] 9= S/ AT obs 1488 tdo= =t
113783} th 2 3572 H| e RCT Attt 1139 A =7]7F 531 EARt oAtk A& A
91.2%, t=<- 82.9%01%0.2™, St oAt = SAolA 1T H), koA 27(9-2, A4t
) Atk Basieltt. s Aollsds o AR WAEC] dRT RARE E0E,
AL 2R A5 T Ao A7} gtk 22 AASIST



St 0] &AL (serious adverse events)
S o] AR Q] FAIA RS B ATh= 14Ho|l o, 0~13.0% ¥ Z BEE et g
AT-Eol A AYRL SR o[ At 2F RSk, A moke] Ted/do] ERlH FAE-2 glirhar ¥

X|=eofo| A

NATER X|2o} BAE 7k] T4 o] Rk A7 SHolQIHE 3.5). 3W9] AolA
AT R 2)ae) o] gl Hakgo] ulslx] Rokthi B uslgon, X 5He] oA
|2 T8 2282 0.8-30.3%71 BE|9ich A2 Pl B4g2 B SHe] o)A 7AHel

GeNeSIS (Genetics and Neuroendocrinology of Short stature International Study) A=
7oA 3l AFA BEATE, Deal 5(2018)2] A= GeNeSIS 275 7iuttt oF50] sidsh=
At 5 T39I, FHER ok 850 5 S A4S o5 38e] RHglon, o] 5 YT R
A BFA8-2 5.3% (2/38%)= HaL= 9Tt

Kim 5{(2018)2] A= S8/ A4S oFs 708= 2= 47
175004 TS A B (mild rash)o] FREC|ARRS-0 2 H =] Q]

AT

=)

% RCT @+olt}. S 368 %

, o= IS WAYSHA]

[}

o

Counts 5(2015)% Counts 5{(2013)9] I+ S ALGF oFs 3168 & 7jd
formula-based &% 2874(2027)2} A5l 718k #524] -&5wH(1147) 7t aaH/g= o4
H| W3 RCT A= 24, 49 Al 235 242 HAsiQit). & ATollA] HiE X5 T oA
2 AJ3o] formula-based -8 &Nl A 26.3%, E54] -G5T0NlA 30.3%C1. 21, AEA &
A= T A EA= ERIEA] 24T

e

’

I oXx
f e o

=

Wit 52005)2] A= EQHA AAAE obs 23982 iAo 2 83 71 H|wE 33 RCT A+-2
25 T 55 2282 0.8% QB)E R 5lch

olge] A FAE WYES BT AT AVE FYY, A FAE BYSL oAl TS
0~91.2%, Zh3E oA 0~13.0%5 Thoysht, A7 S4o] uhet 11l ul-go] Zol7} 9o,
58 AF0%, ARoke] BaAo] Qi A0 I HYEER N zoke] BeiHo] iy

BAHg-L =2 Uehis A0 SRelE gl

i,

X
Hu

o)
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NEC/\ 2opau oy 7| 45 2xo| yusa2 32
H3.4 QKN 2, MY 2XE wME
HH 1 HRHAHE) et E4 GH 3xf &4 FEREH 2} ZqE
A=t 1) Rt Y CHARRE 1) X=271ZHED)
ATEA(SITY)  2) Ht SDS 2) F0f 8%
3) RBAIFAN A
4) 2 ¢y
1 Jung (2020) 1) ISS 369 1) 671 ~671e * AE : 69.4% (25%, 7071 No unexpected AEs were reported.
ot= 2)-2.4+0.4 2) 0.469 mg/kg-wk * Serious AE : 11.1% (4F, 471) Safety of GH was consistent with
RCTS 3) 6.3+1.5A| the known safety profile.
4) < 12M|
2 Child (2019) 1) 1SS 2,450 1)4.6+274 ~3dd 44 * TEAE : 23.9% (586/2,450H) most were common childhood
O=27K01=2 91%)  2)-2.3+0.8 2) 0.34-0.38 mg/kg/week conditions or previously reported in
TISE X M 3) 11.5+3.0M| GH treated patients. No
(GeNeSIS) 4) BA-CA : -1.3+1.44A ISS-specific safety issues were
identified.
3 Deal (2018) 1) ISS 38H(TA| LHAX= 850H0|LE, O] & 1) 2.74 14 0l * TEAE : 55.3% (21%) GH X|Z ko] ZHMO0| SRIE BEXAZ2 gf
=7t G192, HLICE 13 O FAEESH BW 833H0|1, 0| 2)0.24 mg/kg per week * Serious TEAE : 7.9% (3%F) A=
Ot=0 sEst 22t & ISS 2tAt= 38H0(U X2 &3 TEAE : 5.3% (2F)
SN 2) -2.57
ISE o7, YA 3) 12.94
(GeNeSIS) 4) NR
4 Rhie (2019) 1) 1SS 315% 1) NR AT A X27]7t F(on-treatment): The incidence of AEs of interest in
o=t 2)-2.17 2) 0.26 mg/kg/week S 2UMX|(R| « AE 1 22.2 (70%F) rhGH-treated patients was low, and
registry (LG 3) 9.05A BEESZE +ADR:5.4% (179) most of the neoplasms were benign
Growth Study)  4) 8.4A Azt 14 * SAE : 1.9% (69) and/or non-related to rhGH.
[0-9.55H])
HA A7)z
* AE :22.2% (70%F)
* ADR :5.4% (17%)
* SAE : 1.9% (69)
5 Chung (2018) 1) 1SS 609 1) 671 ~60/127 EM=(~6742) The safety profile for the SYNERGY
o= 2)-2.26+0.37 2) 0.40 mg/kg/week = » TEAE : 64.4% (389, 9371) study was consistent with the
RCTS (SYNERGY) 3) 6.79+1.544 * Serious TEAE : 5.1% (3&, 374) known profile of r-hGH and no new

4)5.21+1.56A

* Xz B2 AE 0%
* X|=z 2 serous TEAE :

SMA(~1270)

« TEAE : 71.2% (429, 17974)

* Serious TEAE : 5.1% (3E, 571)
« X2 2 AE 0%

0%

safety concerns were reported for
the children with ISS treated with
r-hGH.
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4)5.11+1.844|

THZoI0} MIAIER] L0t &
Tof QrdY Zufat )

2) 0.37 mg/kg/week

xlzZof BELX| YO, £RF 9l0| sl=e

* ADR : SXHZ0|A 1Z4(mild rash) il
* Serious ADR : H1&X| 2

AH 1 XRHAHE) et E4 GH 3xf &4 FAAE 2} 4
A=t 1) Rt Y CHAERRE 1) X=271ZHED
ATEA(SITY)  2) Ht SDS 2) F0f 8
3) XBAIFAN A
4) = ¢y
* X|@ 3 serous TEAE : 0%
Hwang (2018) 1) ISS 46E(14/14/14) 1) 26% 30 « AE ZME Both doses of LB03002 were well
st= 2) -2.25/-2.28/-2.28 2) - EM1 78(44%), SX2 9H(64%), SX3 10H  tolerated and their safety profiles
RCT* 3) 5.86/5.36/6.07 - BM1 :0.37 mg/kg/week (63%) were comparable with that of daily
4)5.6/4.72/5.49 - M2 : 0.6 mg/kg/week = (serious AE) 211% AE £, serious AE=  rhGH.
- M3 : 0.7 mg/kg/week moderate intensity 3Z4(meningitis,
laceration, atopic dermatitis), severe
intensity 1Z4(thermal burn)0| E1E. 72|
L, GH X=2t9| QA= SRIEX| oS
Kim (2018) 1) 1SS 36H(EZAHT) 1) 6700 ThEZO| AR, ¢ 1 + AE:69.4% (219, 7174) Growtropin-Il was well tolerated and
o= 2)-2.35+0.58 TAIZ 263 20| GH Xz * Serious AE : pharyngotonsillitis (174), safe over 1 year of treatment.
RCTS 3)6.75+1.79A £ WAOLE, T APt hypertrohpy of the adenoids (174) — GH

Counts (2015)
o=
RCT*

1) 1SS 316Q

- =1 (formula—based dose) 202
- £X2 (standard dose) 114%

2) -2.63 ~ -2.47

3) 7M| 01AH(33.9%), 7M| Z1H66.1%)
4) 6.9~7.1M|

1) 44 44

2)

- =M1 (individualized,
formula—based dose) :
0.18-0.70 mg/kg/wk

- =72 (standard
weight-based dose) :

0.37 mg/kg/wk

« AE

- Z71 83.3% (165%)
- X2 87.3% (103%)
= [IH2 AE= 23038

* X|= E AE
- &1 26.3% (52F)
- SM2 23.7% (28%)

« Serious AE
- =711 3.5% (7Y)
- =712 11.0% (13F)

- 22 AEE Z50/9(00, NS By

stx| 22

- MEZ =RIE X2 2 Yo 2=

SHOIE/X| 43

Counts (2013)
o=
RCT*

1) 1SS 3169

- &1 (formula-based dose) 202H
- £42 (standard dose) 114H

2) -2.63 ~ -2.47

3) 7M| 01AH(33.9%), 7M| Z1H66.1%)
4) 6.9~7.1M|

1) 290 MA| 43 523 A 24
pSIE = el))

2)

- =1 (individualized,
formula-based dose) :
0.18-0.70 mg/kg/wk

- &2 (standard
weight-based dose)

0.37 mg/kg/wk

* AE : X1 76.3%, 12 78.0%

* Xz 2 AE 1 SM1 30.3%, X2 23.7%

* SAE : B 1.5%, X2 5.1% = X|=

o IZx| Y

A

O

- 25 AFE Z20

O, Y2 L

5iX| 918

- MEA 2ARE Xz 2 YO ZXl=

E01E|%| 98
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AH 1 XRHAHE) et E4 GH 3xf &4 SN 2} 4
A=t 1) Rt Y CHAERRE 1) X=271ZHED
ATEA(SITY)  2) Ht SDS 2) F0f 8
3) XBAIFAN A
4) = ¢y

10 Tao (2015) 1) ISS 27H(E 1) 1)24 24 * SAE : No serious adverse reactions were No serious adverse reactions were
= 2) -2.75+0.59 2) 0.35-0.42 mg/kg/wk found in association with rhGH use found in association with rhGH use
non-RCT* 3) 6.98+2.00A during the two-year study period. during the two-year study period.

4)5.98+2.58M|

11 Jeong (2014) 1) ISS 34Y 114 14 o X2 B2 AES EMGHR| LUCHD B st -

312 2) -2.23+0.27 2) 0.23 mg/kg/wk
DSE ¢ S&8™  3)6.47+1.7A
4) CA-BA: 1.32+0.56A|

12 Kim (2014) 1) ISS 369 1) 26F 263 * AE : 63.9% (36E, 6571) favorable safety profile
ot= 2)-2.35+0.53 2) E0i2%: 0.37
ISE O MEE  3)7.9+1.94 ma/kg/wk

4)6.9+1.7M

13 Sotos (2014) 1) ISS 889 1) €01 5.2, 040 3.5 (& 2-84 o AE : UMGHK| 25 The treatment was safe. There were
o= 2) 138(-1.81)2 HMQI$t ZE 0150 -2.0 Ht  9f: 2-84) no significant adverse events.
TISE o7 S5 SDS 0|2t 2) 0.32 mg/kg/wk

3) 0 11.9+3.3A, 040 12.0£1.94
4) 0t 9.0MI(NFSS), 9.1MI(FSS), ¢{ot
9.4MI(NFSS), 10.3MI(FSS)

14 Cohen (2013) 1) ISS 148H(ZMZ 1139, X 35) 114 14 * AE 1 191.2%, C 82.9% HAUSEE X0 BAZ2 LYo 2|
o= 2) -2.53+0.50 2) 59 ug/kg/day — (9| * SAE : | 1%(pneumonia), C 1H(depression 7t O*QEH(weII tolerated) S
RCTS 3) 8.55+2.86A 2h 0.41 mg/kg/wk and suicidal ideation) Aret =7

4)6.5+2.3M

15 Bell (2010) 1) ISS 9,778H 1) 3.6H(3~74) orZ =X * AE : 3.6% Although ISS patients are at the
o= 2) (-2.7+0.9) 2) 0.30+0.06 mg/kg/wk AIIWP(I * SAE:0.7% lowest risk for all associated
registry (NCGS)  3) (10.9+3.54)) complications and the AEs

4) (-2.1M) described in the at-risk groups still
remain low, continued vigilance on

X 2), 3) 40 sf5lot= LIRS Bell the part of the practitioner remains

(2010) 2&0) 7H&OZ DV/(/FJI/ ore the most effective way to ensure

Lt =7) =27 251 Eilof0f 7/1/7"’(/(emp, long—term safety.

2005, Root, 1998)

16 Kemp (2005) 1) 1SS 8,018% 1) 3.6H(3~74) ~74 * AE : 27471 M No new safety signals specific to the
o= 2)-2.7+0.9 2) 0.30+0.06 mg/kg/wk * SAE : 5371 SHM(ALY 274, BITE 17, KA1 NCGS ISS population were
registry (NCGS) 3) 10.9+3.54 ) observed.

4) NR = X|E2t #H0| gi= A= S0IE
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AH 1 XRHAHE) et E4 GH 3xf &4 FAAE a1t 4
A=t 1) AR 2 CHAXE 1) RE71ZHH)
GITMA(STY) 2 Ht SDS 2) F0f 8
3) XBAIFAN A
4) & Ag
17 Quigley (2005) 1) ISS 276E(37+239) X N AT AAEOZ M e S0 - SAE GH appears safe in ISS.
T=7K0l=, R8)  2),3), 4) 7iE G70) LAHRCZ HAIE AlE THECZ M - Al 1Y
X RCT @17 2m Q| N - Life-threatening event : 0¥
oMy ZE S8t - Z: 28(One of these patients
SH0J MIAlEH subsequently died from a desmoplastic
(Leschek, 2004. small round cell tumor after discontinuing
Wit, 2005) study ISSZ)
U, &1 15H
-ole 7|Ef 219
- 7|Et2 5‘35'(One case of accidental overdose
of a nontherapeutic agent and four cases of
convulsions (study 1SS2))

18 Wit (2005) 1) ISS 2399 1) 24 - » TEAE : 67.8% (162/239) ...without dose effects on safety
= (B 78, ZM2 78, SM3 83F)  2) * SAE :13.0% (31/239) parameters.
RCT* 2) &1 -3.37+0.81, SX2 -3.21+£0.69, - SM1 0.24 mg/kg/wk « X|Z &2 SAE : 0.8% (2/239)

SM3-3.04+0.54 - &M20.24 - 0.37
3) B1 9.43+2.40H, EX2 9.88+2.16  mg/kg/wk

M, E43 9.95+2.25A] - 743 0.37 mg/kg/wk
4) EX1 7.40+2.56M, X2 8.09+2.28

A, SX38.01+2.06A

19 Lanes (2002) 1) 1SS 169 1)34 34 o AE : EHMGEK| S -
H| 4|2t 2)-2.1+0.6 2) 0.1 1U/kg/day — (&

HE o 3) 9.5+0.94| #2h 0.26 mg/kg/wk
4)8.1+1.2M

20 Lanes (1999) 1) 1SS 14H 114 19 o AE : 2RAGHK| 42 -

H| L A2} 2)-2.2+05 2) 0.1 1U/kg/day — (&
o o 3)10.9+1.4A| #2h 0.26 mg/kg/wk
4) 8.8+ 1.6

21 Rekers-Mombarg 1) ISS 202% 1) 44 44 « AE : AEZ 0I5} X|22 STt AR 9IS -

(1998) (B 689, X2 719, SH3 63H) 2)

C=27HRE 974
RCT*

2) SM1 —0.911.3
=742 -0.5+0.8
&M3-0.7+0.9

3) =1 9.3+2.4M|
=2 9.9+2.2M|
=703 9.8+2. 1A

- 31 0.2 mg/kg/wk

- 32 0.3 mg/kg/wk

-&M302—-03
mg/kg/wk
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NEC AOPHAL CHAL 7| MEH 2Xo| NaIS2E |2

AH 1 XRHAHE) et E4 GH 3xf &4 FEas 2} 4
A=t 1) Rt Y CHAERRE 1) X=271ZHED
ATEA(SITY)  2) Ht SDS 2) F0f 8
3) XBAIFAN A
4) = ¢y
4) X1 8.4+2.5M
SX2 8.8+ 1.8
SM39.0+2.3A
22 Laron (1997) 1) ISS 46H 1) 2-54 N2 EHLS  « AE: TAREY EZSS HQotd, X2 UH 2A&E -
oA 2) -2 0|gt 2) 0.1 1U/kg/day — (&9l 1-24 2 20X g
Tz ol 3)7.4+1 8Kl BISH 0.26 mg/kg/wk
4) 4.5+ BN
23 Barton (1995) 1) 1SS 20H 1) 24 P « AE X2 7|7t = LAMBHR| QS _
= - 31 (BEE%) 108 2)
RCTS - ZM2 (1g3) 109 - 31 20 1U/m*/week
2) X1 -2.1, EX2 -2.0 - &2 40 1U/mt/week
3) A1 7.7M|, SXH2 7.3M|
4) Bone age delay : SX1 0.6A|, X2
0.0A
24 Loche (1994) 1) ISS 15H(EH1 7, X2 8F) 1) 4-104 4-104 « AE : X2 7|7 = SAGHR| oS Z
EEI 2) SM1-2.5, EM2 -2.4 2)
crols o 3) M1 10.5+2.1M, =2 11.8+0.8M - =XM1 0.5 U/kg per week
4) ZM18.1+£2.3M, SM2 9.8+1.0M - EM2 1.0 U/kg per week
25 Blizzard (1989) 1) ISS 63% 114 1«  AE : 2SI &2 There were no side effects of growth
o= 2)-2.7+05 2) 0.3 mg/kg/wk hormone treatment.
RCTS 3)9.4+1.94
4)7.9+1.7M
26 Wit(1989) 1) 1SS 20H 114 14 * AE no side effects
Hezte 2)-3.6+0.8 2) daily 2 IU/m? body — SO Ol A HAF A ORI 2 40| Q0|5
RCTS 3)10.0+1.7A surface HISH= S0IE|X| S
4)7.9+1.7M

X O Hets YO R 35 19 Z2, 1SS StAt 02 HIAR

X THHHER 1 |1U = 0.33 mg (Rekers-Monbarg et al., 1998)

* 7|12 AEQE2 RCTO|X|2 QMM AES QIo ILaHE RCTQ! A0 &0, 8MS2=E 83 7+ 51t H|u)

§ IZTY 42, A 6/1E =, LHX| 6703 &2t GH XEE BQLOLY, Q1A ZAut= 012 23t K| 220t SIS 22t MAE

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.
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H 3.5 00Y 2y, dESEZ X229 HEd At
¢ 1XRHEE) iy §4 GH 31 &4 FNaF Zy ¥ 2
=7t 1) CHAIRt 2 CHAIRRS 1) R=27[ZHE=)
A MA(HAY)  2) Ht SDS 2) B 8%
3) REAEAH o
4 E oy
1 Deal (2018) 1) ISS 38F(TA| ChAIXt= 1)2.74 15 0|4« X|2 &2 TEAE : 5.3% (2F)
Ch=7t A2, iU 850H0|LE, 0| 5 13 014 2) 0.24 mg/kg per — GH X|=Z2to| A H0| &QIE BEAE
OtS0il siEet 2ot FHEHES 2= week 2 UUS
HIAIE 833H0|1, O] & ISS EXt=
ISE g, Mty 38HOIAD)
(GeNeSIS) 2)-2.57
3) 12.9M|
4) NR
2 Chung (2018) 1) 1SS 60H 1) 670 ~B7HE/1 « X2 2 AE 0%
ot 2)-2.26+0.37 2) 0.40 274 * X|= &2 serous TEAE : 0%
RCTS (SYNERGY) 3)6.79+1.544 mg/kg/week — The safety profile for the
4)5.21+1.56M| SYNERGY study was consistent
with the known profile of
r-hGH and no new safety
concerns were reported for the
children with ISS treated with
r—-hGH.
3 Kim (2018) 1) ISS 36B(E M) 1) 670k xRS 14 * ADR : SMZ0IA 124(mild rash) &
st= 2) -2.35+0.58 4L, AAE 26 A
RCTS 3)6.75+1.794 % 50| GH X|2& * Serious ADR : ETE|X| %2
4)5.11+1.84M LUQLY, OHHY — Growtropin-Il was well
A0 FZoH H| tolerated and safe over 1 year
A=|X] 20t S of treatment.
9 Ot Aot
s
2)0.37
mg/kg/week
4 Counts (2015) 1) 1SS 316% 1) 44 44 * X|= 2 AE
o= - &1 (formula—based 2) - &1 26.3% (52F)
RCT* dose) 202 - SN - 5712 23.7% (28%)
- &2 (standard dose) (individualized, — MEZ ZIE X|& 2 Qg 2
1149 formula—based M= SOIE|X| e
2) -2.63 ~-2.47 dose) :
3) 74 01A4(33.9%), 7Al 0.18-0.70
Z1H66.1%) mg/kg/wk
4)6.9~7.1M| - =42 (standard
weight-based
dose) : 0.37
ma/kg/wk
5 Counts (2013) 1) 1SS 3169 1) 2490x MA| 48 & 24 « Xz & AE - 31 30.3%, B2
o= - &1 (formula-based 2 A At R0 23.7%
RCT* dose) 202 Q) « SAE : X1 1.5%, M2 5.1% =
- &2 (standard dose) 2) Xz HEHS HRIZX| 432
1143 - M1 — HEE AE= 430|220, AHLE
2) -2.63 ~-2.47 (individualized, HIANGHK| 2
3) 7M| 0A4(33.9%), 7A| formula-based — MEH &0IH X|2 T QMo B
Z1K66.1%) dose) : Hiz =I=X| 23
4) 6.9~7 1M 0.18-0.70
mg/kg/wk
- &2 (standard
weight-based
dose) : 0.37
mg/kg/wk
6 Jeong (2014) 1) ISS 34% 114 14 + X|= 2 AE= YMSHK| SUTID &
512 2)-2.23+0.27 2) 0.23 mg/kg/wk Nk

DEE o7, S8

3)6.47£1.7H
4) CA-BA 1 1.32+0.56A

Wit (2005)

H=2=

1) 1SS 239%

(BM178Y, 5X278Y, & 2)

1) 24 - * TEAE : 67.8% (162/239)

+ SAE 1 13.0% (31/239)
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NEC AORHALA AL 7| MZH 2Xj0| MEIS2E X|2

o 1XXHAHE) die 4 GH =1 &4 FxaE Zy ¥ 2
A=t 1) CHAIRt 2 CHAIRR 1) X27|1ZHHz)
AR MA(HTY)  2) Ht SDS 2) £of 8%
3) RNEANEAH
4 = &g
RCT* T3 83H) -ZM10.24 « X|Z &3 SAE : 0.8% (2/239)
2) X1 -3.37+0.81, mg/kg/wk
EH2 -3.21+0.69, -3X20.24 - 0.37
EM3 -3.04+0.54 mg/kg/wk
3) X1 9.43+2.40A|, - £X3 0.37
ZXH2 9.88+2.16A, mg/kg/wk
EH3 9.95+2 2564
4) X1 7.40+2.56A,
ZH2 8.09+2.28A,
ZM3 8.01+2.06A
8 Laron (1997) 1) 1SS 46H 1) 2-54 Xz &Y « AE: Xz #3H 282 HiLX|
[ Bl 2) -2 0|t 2)0.1U/kg/day F1-28 &
s A 3) 7.4+1.8M| — (H9] B2
4) 4.5+ BN 0.26 mg/kg/wk

ADR, adverse drug reaction; AE, adverse event. GH, growth hormone; ISS, idiopathic short stature; SAE, serious adverse
event; SDS, standard deviation score; TEAE, treatment-emergent adverse event

2.1.2.1. Y

e 2R AR WE S WY IS AARHETS F 4HB7) A-Hol K Bell et al., 2010; Kemp
et al., 2005; Quigley et al., 2005; Rhie et al., 2019).

4ol A HarE FF TBEL 0% 4 i 0.72%01 . S ALES tidelM ddaas o4
FEIBE2 T =21, G5 3T T AR e =aatel /o] gle Aoz AAE .

7 AF=0lA el SF B F2HE 3 A thZoll AR o= AAIsk3IT

Rhie 5(2019)9] 9= AR ER A TE W2 ofF 2,2778< o E A7) o € a3k e
ZRlgt registry A=, AT S A4S ofe= 31570] =T A& =5 F 5%
1A 9.55¢) 22z At S A4S ofsollA S WA ERIEA] dthal Harsieitt.
Bell 5(2010)2 Kemp 5(2005)2] A7-= Al & ZAKpostmarketing surveillance study) A2,
National Cooperative Growth Study (NCGS)2] 235 E 115}t Bell 5(2010)9] AxlofA=
1985WRE 2006714 th7| oA AL 2R A mE W 54,9968 9] oFsZ tF o2 HYESH
27 5 S AGS ofs 9,778 9] s FHEste] Hasigitt AR 2R A wE T2
oFEollA AlEA AR Mg FY(new onset malignancy) 'TAHEL 0.07% (5/54,9967)°1 20,
S A4S oF5(9,778%8)0lA= AS WAYSHA] Qdthal B arsile). v, SAet AEE, 2005
HEH Kemp 5(2005)9] dFolAe S A4S obsts HH6,018%8)ez 3 Z2us
AXSHRoH, P B4 it AEA DAYEE o3 U] 571(0.06%) TEE A2 & H1sto, Bell
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£(2010)9] AR thAa Afolgh AT

579 ob4 &

$AROR foIsH ok, HYEe

olfr=

_Qlo] =] oFAA] ,]

Quigley 5(2005)2] <1

o 7l 1D

Y

-
1o

oIc}.

=

QPR TS B|P] 91 57) A7) Qb RS V]HEo 2 4] o] X} &

AAAS giAF T B2R2-2 279] A-K(Leschek et al, 2004; Wit et al., 2005)0]1

2AUS, BT 0
2y 01

Bysigt 134, Kemp 5(2005)9] oA+ T&EH
¥ (standardized incidence ratio)= 1.4 (95% CI 0.45, 3.24)2
=310] Ao dish FAIF R A5
2= A] ehgtttar A& Wgx

T By AAEF kst 1 9 AT E

T4 gtord, AE

o]

_E

FTUL 2704 AT A0 2 HAE| It Leschek 5(2004)2] A -ollA] Bard Akl 11*1] Jol=

1955

X & Ao &

/\375}&_5(0 22 mg/kg-wk) A& & SX71%(stage 3B) .= 2
34 A8Ksubclinical disease)©]

E(2005)94 AFolde 124 HoPt 6.48 Bt 4F2=0.24 mg/kg-wk) A=

A&

e 99Tt I8, o]
Z 02 oot E3H Wit

% B

AR AFA A2PFA ZHabdominal desmoplastic small round cell tumor)°] 2rAjsto] AFdst
Ao ¥slgle). Tl g thARIe] A9, M| o ak(H|1 A} 383, abnormal karyotype)o] UE
A0 = gRlE|l on EX/ A4S ofsollA 9 *3’8*12—'5:94 /o= EAIE stk A& Wt
H363Y
A 1HAHH ) e £4 GH sx §4 |F&us P e
A=t 1) DX 2 OiyREss 1) RI2712HE)
AR TE) |2) Ht SDS 2) 50 8%
3) XZAFANH Y
4) = &g
1 |Rhie (2019)  |1)1SS 315% 1) NR SET M $ 297K |- B 0%
o= 2)-2.17 2) 0.26 mg/kg/week |(RE3= = S 1 |- 22! ISS &t Uy BY
registry (LG 3) 9.05A| [0-9.554]) YN giRion, 02
Growth Study)|4) 8.4A MRS2R X2 20|
LMSH TY A=
A‘III‘EEE Xlﬁgl— _|_|-E=|O|
ss =oIE
2 [Bell @010)  [1) ISS 9.778% 1)3.66(E~73) AZEX NI |- BY 0%
o2 2) (-2.7+0.9) 2)0.30+0.06 -%g 30U
registry (NCGS) 3) (1 09i35k") mg/kg/Wk - i 0
4) (=2.1M) - O|XF S 0

- Intracranial tumor gt 024

3 |Kemp (2005)

1)1SS 8,018Y

1) 3.6(3~71)

~74

o ZY: 574(0.06%)

o= 2)-2.7+0.9 2)0.30+0.06 - OM"XOF HESH U]
registry (NCGS) |3) 10.9+3.54 mg/kg/wk (standard|zed incidence
4) NR ratio) : 1.4 (95% Cl 0.45,
3.24)
o AE:! ISS AL OiY MEA
SoIE 29| Olsr=
TR X| oS
4 |Quigley (2005) |1) ISS 276H(37+239) X JHE 0 A HC | JHE AR FHECZE |0 B 2H(0.72%)

L=7Hol=, f8

2),3), 4) JHE A0 x|

Z HAIE

HAIE

HNEEE K20 B g

% RCT &1t 2™ HO2 A= S solEt
2 o s Z2: 1SS B oy
SEoI0] HAIS HYSER R|Bs ot
(Leschek, 2004: 7oz B0l
Wit, 2005)

GH, growth hormone; ISS, idiopathic short stature: NR, not reported; SDS, standard deviation score
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2.1.2.2. 1¥

AT EE 7o T 189 T FARE 205 AN 282 5 9H(77H Aol dckBell et al.,
2010; Hou et al., 2020; Kemp et al., 2005; Leschek et al., 2004; Quigley et al., 2005; Rhie
et al., 2019; Tao et al., 2015; Ying et al., 2018; AE3] 5, 1996).

Hou 5(2020)9] A= 54/ 245 obs 150987 JA5 22 28-S 31} 1530A 9] Js 2R
a3 9 PR vt 94 IR E Aoty B A4S ofsollA 8 FAREE 35
I8 (fasting hyperglycemia) BE 12.7% (19/150%), 3EA] l&ddZ(fasting
hyperinsulinemia) ‘E‘-l"‘g% 10.7% (16/150%8)E ERI=|eh. B AT oFsollA Q] FEA|

IRJN&TEF YA EC| T2 EZHT 3R] vlof| f-olotA| =2 A= YERFTH4.6% [7/153%]
versus 10.7%). oo a5 ﬂ—?oﬂ Ae A7 AARE 2R A&7 A, 35 el 5ol g F9] 72

HyE o] Tkl AA|5HH

Rhie 5(2019)9] d+= AT ER X EE -2 of5 2,2778S o= 7| Fdd & ETJFH*Q‘

SRRI%H registry A=, A} 5 S/ A4S oFs-2 31590] =T A= T 4

1A 9.554) 43 A3, 5348 A4S oksol W W7ol Ee] 0.32% (1/315“5)&

HuEgich

Ying 5(2018)9] A= £ AXAS ok 2002 thdo 2 A 9 a3HdE 7 3354

TS E doltt, s 2R X7 7|75 18T hyperglycemia)©] 21.5% (438)0l| A WAsFH O LY,
AR FEE 97.7% (4278)71 A o2 S1EE Qo m, X&2]91 18 (persistent hyperglycemia)

2.3% (19)=2 Eiokcy. E3h AAIFRl QleddF(temporary hyperinsulinemia) 17%

(349)0lA TSI oH, A7 T & 2-4F Ho] Ao E IEHHA HIsgich ol

AtollMe S AAGS ofsolAY AHE 2R A g HdsH, X5 I 5 HAT & =

TG aRledEFo et 9] 72 HYEFo] "asithal skgich

Tao 5(2015)9] A= S ALEF oFs 51 V= 3t B T2 Bl W VA= (FAE 27,

E2t 24%), 22w A5 2 SAT 27904 18T IAYSHA] 222 E]-J_ Hskqich

Bell 5(2010)3 Kemp 5(2005)9] A= Al & ZAKpostmarketing surveillance study)
Lot National Cooperative Growth Study). Bell §(2010)9] tofA= 1985¢5
2006971A] 7|04 AH S 2R A 7E -2 54,9965 2] oFs-= iAo 2 BYESH 23} 5 By
AAAZ o}z 9, 7784 i WSS 0.1%= B9t 5Ust 2, 20059 HHE Kemp
5(2005)9] AolM= S/ ALEF oFsThE tA(8,01878) 2.2 3 AXE A|A[SH3l oW, Bl o]
578(0.06%)°ll4 T2=| ekl H skt
Quigley 5(2005)9] A= 584 A4S obsa} 11 9 AT ER2Z T, HUSET) 1]
P/ AAkE H|wskr] {18l 57 AR QP AR E 7 |REC = S=3)% o|3F A dtoltt. o] F B
AAAS g T F2R8-2 2719] AH(Leschek et al., 2004; Wit et al., 2005)°14] HESIHOH,
FAYAL HBEF0.7% (29)oll A Yrebgthal B arskoint.

[©)
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Leschek 520049 7= 594 4% 015 687G A 374, i 3190 thA-0= FRCT
=]

AE2 ZA oA T EGo] EHY5HA] Lortha B 15HiTh
A93] 5(1996)9] A= EA AAFo = Atd 98 oz SPH IS E o]},
s eR A7) e o] Wek= X7 A 97.5+10.5 mg%olA 100.1£9.3 mghE A& A%

1EY T FAE ATE AAGE 7S S 9Hof ERIgt A}, B AAS ofsolA e e
A7 A T8F2 0~21.5%, IAEATZT2 17% J=2, 2 JFS 22 N5 30 F Z4o=
SEE I Busigith E3t, G TABES 0.1% °lotE HalE e
3718y
IR 1 KKK ) e £4 GH ax §4 |F&N&E F=n
|77t 1) HEA 2 i8R 1) X27|7HEE)
ATEA(ATE) 2) Ht SDS 2) Eo 2%
3) XEAIFAH ¢
49 = ¢y
1 |Hou (2020) 1) 1SS 1509 1) 1 0fA 13 O|AK(RIRT] |- 28 T¥EY: 12.7% (19/150)
e 2)-2.26+0.08 2)0.32-0.42 Zh o SEAl 1RIEEEE: 10.7%
ISE 37, X 3) 8.9+0.2A| mg/(kg-wk) (16/150)
4)7.4+0.2AM|
2 |Rhie (2019) 1) 1SS 3159 1) NR AN M £ 2 |- LiYSHO(glucose tolerance
ot= 2)-2.17 2)0.26 ANX|(XIZSZ | impaired): 0.32% (19)
registry (LG Growth |3) 9.05A mg/kg/week A=
Study) 4) 8.4M| [0-9.554])
3 |Ying (2018) 1) 1SS 200H 1) ZlA 28~43 01 |X[27|2H Xg2 | UEY
E 2) NR 2)0.35-0.42 S 1EANA - hyperglycemia : 21.5% (43%)
DSE K71 S5 3)9.03+0.21A| mg/kg-wk —GHRIE ZH &, 97.7% (42
4)7.3-7.48A H)0| M= E0tZ
- persistent hyperglycemia :
2.3% (1%)
- temporary hyperinsulinemia :
17% (34F)
— hyperinsulinemia : x|z SH
S 2-4F Yo 4oz S0t
4 |Tao (2015) 1) 1SS 27E(E2) 1) 24 24 o &Y 1 0
&= 2)-2.75+0.59 2)0.35-0.42
non-RCT* 3) 6.98+2.00A mg/kg/wk
4) 5.98+2 58K
5 |Bell (2010) 1) ISS 9,778H 1) 3.6E(3~71) s FX o JE 0.1%
o= 2) (-2.7+0.9) 2)0.30+0.06 INESVION
registry (NCGS) 3) (10.9+3.5M)) mg/kg/wk
4) (-2.1A)
X 2), 3), 4o H5ot=
LfgL Bell (2010) 28/
of 7AHERE ZAIEA] &
el =71 2 2 &
5101 Mg Kemp,
2005, Root, 1998)
6 |Kemp (2005) 1) 1SS 8,018% 1) 3.6E(3~7) ~7d o v P 5
o= 2)-2.7+0.9 2)0.30+0.06
registry (NCGS) 3) 10.9+3.6A) ma/kg/wk
4) NR
7 |Quigley (2005) 1) 1SS 276H(37+239) > JHE A0l AN |70 A0l 1A | SERIHAL #3H0.7% (2F)
CH=7K0=, ) 2),3), 4) 74 A0 A | O HMAIE HOE HAIE
RCT S 29| 2T | XMoo= HAIE
ZE Selot0] MA|
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NEC AORHALA AL 7| MZH 2Xj0| MEIS2E X|2

G 1M E) e £4 GH s &4 |&=aE At
Hy=7t 1) A 2 8RS 1) R27|17HE)
G (AT E) 2) Ht SDS 2) £0 8%
3) NEAZAPY A
4) = &g
&k(Leschek, 2004;
Wit, 2005)
8 |Leschek (2004) 1) 1SS 689 (1374, C 31 |1)3.74 3.74 o Y B 0, Hluz 0A
el ) 2) 0.22 mg/kg/wk
RCTS 2)-2.8+0.5
3)12.5+1.6A|
4)10.9+1.7M|
9 |243/(1996) 1) 1SS 98¢ 1) 24 24 o Y Hek Xz M 97.5+10.5
st= 2)-1.35+2.67 2) 0.1 IU/kg/day — mg%, Xz £ 100.1+9.3, p
IASE o7 3) 11.4+1.6A (A9 2 0.26 = NS
4) 10.4+2.1M| mg/kg/wk

GH, growth hormone; ISS, idiopathic short stature; NR, not reported; SDS, standard deviation score

ARG 2E A 7o E HEESE T H2RE ZILE AASEEHS F 8H(67 Aol tHBell et
al., 2010; Child et al., 2019; Counts et al., 2015; Deal et al., 2018; Leschek et al., 2004; Park
et al., 2021; Quigley et al., 2005; Rhie et al., 2019).

7HO| Ao|A a1 HFEuE HAIES 0-6.8%0]| 0, AR T 22 X7 o]%o 2F=H5o0]|
Qld oFzo A9 AAEL 16.4% (11/75) 0.2 H I EQch

Leschek 5(2004)9] A= EUbA A AIAZ ofs 68 (EAIE 37, R 31%8)S Ao 2 SHRCT
A1E, HAFZUNS IS ST th 2 7H-F-2Jst xfo]7} Qlrtal B 118t tH78[18.9%] versus

478[12.9%], p=0.74).

38 Nzs0s
A1 XXHAH ) e £4 GH &8 &4 SRy dut
gr=7t 1) MR F o= |1) RIE71ZKED
TaA 2) Ht SDS 2) £0f 8%
3) REAFAAE 2HF
4) = 93
1 |Park (2021) 1) 1SS 1,128H 1) 2 24 (~9) o MEZ=OIE
o= 2) Ht SDS ( 2 2) NR - MEZOE A A
TSE A7 Z5HA 3) 10.6+2.2A| 3.7% (40/1,093%)
4)10.1+2.8A - MEZOME TR
16.4% (11/75F)
2 |Child (2019) 1) ISS 2,450H 1)4.6+2.74 ~Ed 44 o ME=OKE: 1.6%
CH27KO|12 91%) 2) -2.3+0.8 2) 0.34-0.38 (399)
ISE A4, MeH 3) 11.5+3.0A mg/kg/week
(% H7H: GeNeSIS) 4) BA-CA : -1.3+1.4A4
3 |Deal (2018) 1) 1SS 3B8YH(HA| tHaixt= 1) 2.74 19 04 o MEEE: 0%
Ch=7t A2, FLC 850HO0IL}, 0] 5 1 2) 0.24 mg/kg per week
Ot siget Zufet O FXUESH 2tkf=
HAIE 833H0|11, 0| £ ISS
ISE o7, MEX BIXH= 38HOIA)
(% ALH: GeNeSIS) 2)-2.57
3) 12.9M
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At 1 A RH ) e 4 GH 311 €4 FHE Zut
AE=7t 1) CHMA 2 CHARES 1) x=27]ZKE=)
G EA 2) Ht SDS 2) B 8%
3) RBAIFAY AY
4 =AY
4) NR

4 |Rhie (2019) 1) 1SS 3159 1) NR MAETHA & |- MFZE0E 0%
st= 2)-2.17 2) 0.26 mg/kg/week ISV NISEES
registry 3) 9.05A 22 3
(% H7E: LG Growth  |4) 8.4M| H4[0-9.554])

Study)

5 |Counts (2015) 1) 1SS 3169 1) 44 44 o MEZRUZF
o= - &1 (formula—based |2) - 31 6.1%
RCT* dose) 202H - &1 (individualized, - &M2 6.8%

- &7H2 (standard dose) formula—based dose) :
1149 0.18-0.70 mg/kg/wk

2) -2.63 ~ -2.47 - &2 (standard

3) 7M| 0144(33.9%), 7A weight-based dose) :
Z1466.1%) 0.37 mg/kg/wk

4) 6.9~7 1M

6 |Bell (2010) 1) ISS 9,778% 1) 3.6H(3~7) OFS =X| o ME=0IE:0.2%
o2 2) (-2.7+0.9) 2)0.30£0.06 mg/kg/wk |AZTIX|
registry 3) (10.9+3.54)

(% ATH: NCGS) 4) (-2.1A4)
X 2), 3), 40 d56H=
LIEL Bell (2010) 280
TAHECE GAIEX 2o
L =7 217 2ol Fiiof
0f /sl Kemp, 2005;
Root, 1998)

7 |Quigley (2005) 1) ISS 276E(37+239) X JHE 0] THEOZ 7 A0 7 |o HESDHEE: 2.9% (8Y)
C=7K0l=, /) 2), 3), 4) 7id A0l 7| HIAIE HEOZ HMAIE
X RCT G4t 2HO| Ot¥y | FMo=z HAIE

ZE Seot] MR
(Leschek, 2004; Wit,
2005)

8 |Leschek (2004) 1) 1SS 68% (137H, C31 [1)3.74 3.74 o MEZRUZ M
A %) 2) 0.22 mg/kg/wk 9, Hlua 49,
RCTS 2)-2.8+0.56 p=0.74

3) 12.5+1.6A|
4) 10.9+1.7M|

BA, bone age; CA, chronological age; GH, growth hormone; ISS, idiopathic short stature; NR, not reported; SDS, standard
deviation score

2.1.2.4. &Y FINLHY M-S (intracranial hypertension)

e 2R Xm0 T P T S B BARE RS ARREHE2 S THO/ A ATKBell
et al., 2010; Darendeliler et al., 2007; Hou et al., 2020; Leschek et al., 2004; Quigley et al.,
2005; Rhie et al., 2019; Ying et al., 2018).

7HO| oA B 0%2 H L E| ATt

T Y Fs TES
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NEC/\ 20rzau oy 7| 4% 2xjo| yuses 22
H 3.9 ¥4 FHUY &5
A1 X XHAH ) hie 4 GH 311 &4 FEAH A
=7t 1) &R 2 AR [1) R(=27|2HED
H7EA 2) Ht SDS 2) B0 8
3) RISAFAN o
4) = g
1 |Hou (2020) 1) 1SS 1509 1) 161 0JAt 19 0NRIZIZ  |° UMY A 0%
&= 2)-2.26+0.08 2) 0.32-0.42 mg/(kg-wk)
TSE A7 S8 13)8.9+0.2M
4)7.4+0.2M
2 |Rhie (2019) 1) 1SS 3159 1) NR SYT I = 297 | FEFHUY S 0%
st= 2)-2.17 2) 0.26 mg/kg/week XRIZE2 & 9%
registry (% S7E: |3) 9.05A 1H[0-9.554])
LG Growth 4) 8.4M|
Study)
3 |Ying (2018) 1) 1SS 200 1) ZlA 2E~43 014 R2712h X2 219 o BN SR A5
e 2) NR 2) 0.35-0.42 mg/kg-wk | AlH MBIX| 92
ISE A7, 8 13) 9.03+0.214]
4) 7.3-7.48M
4 |Bell (2010) 1) ISS 9,778% 1) 3.6E3~74) L= INPNESYDN| o UM FIHLHRL AL 0A
o= 2) (-2.7£0.9) 2) 0.30£0.06 mg/kg/wk
registry 3) (10.9+3.54)
(3 S17LH: NCGS) |4) (-2.1A)
X 2) 3, 4o 5/7‘:’6/,_
Lig=2 Bell (2010) 28/
a ?I/ OF AL/
yoroL) x7) Ha 251
BLiI510] TIAEl Kemp,
2005,’ Root, 1998)
5 |Darendeliler (2007) |1) ISS 5,286H 1) AN AZ elS A dF s o B S 451 0%
ol= 2) (FHH A= elD) 2) 0.25 mg/kg/wk
TSE 31, MEA  (3) 9.54
(% ATHKIGS  |4) (FHA A= 8lS)
database)
6 |Quigley (2005) 1) ISS 276B(37+239) | HE A0 FHHEOZ  |JHE A0 LHES [ UM TIHLHY A5 0%
C=7KO=, |E)  |2),3), 4) 0 A0 A ®MAIE 2 HAIE
% RCT ¢i72 2m9| Ho= HMAIE
OIXA ZIIE £t
SHO] MIAlE
(Leschek, 2004;
Wit, 2005)
7 |Leschek (2004) 1) ISS 68%E (1 374, C31|1) 3.74 3.74 o U FUY ME B
| ) 2) 0.22 mg/kg/wk M=t 0, Hlwz 07
RCTS 2)-2.8+0.5

3)12.5£1.6M
4) 10.9£1.7A4

GH,

=1[C|

2.1.2.5. LiEIEF

ARG 2ZE X759

Aol

t22]|5(slipped capital femoral epiphysis)

ne gEIRIREE 1Y P8 2UE AND

Quigley et al., 2005).

qEE

AR Z T

44

2 539 AollA 0~0.4%= HILE| ]l

growth hormone; ISS, idiopathic short stature; NR, not reported; SDS, standard deviation score

2 &

STHEM

A Bell et al., 2010; Darendeliler et al., 2007; Hou et al., 2020; Leschek et al., 2004;



E 310 LHEEFSHERS
A1 X XHAH ) iy §4 GH 3 &4 |FH&H 21
=7t 1) CH&RE 2 CHARES 1) x=27]Z2KE=)
A EA 2) Ht SDS 2) B 8%
3) RISAFAN o
4) =2 oy
1 |Hou (2020) 1) 1SS 1502 1) 149 OfAf TH AR | HEBS2HE2IS: 0%
&= 2)-2.26+0.08 2)0.32-0.42 2712hH
TISE A, 58X 3)8.9+0.24| mg/(kg-wk)
4)7.4+0.2M
2 |Bell (2010) 1) ISS 9,778H 1) 3.64(3~74) oF2 =X| |- HEISFZSHEZS : 0H
o= 2) (-2.7+0.9) 2)0.30+0.06 INESV/ION|
registry 3) (10.9+3.54)) ma/kg/wk
(% SIEH NCGS)  |4) (-2.14)
X 2), 3), 4o df5lot= g2
Bell (2010) 2810 7Aj&oZ
ZUAIEA] ZotoL), =) 217 7
& A1o10f JIE Kemp,
2005, Root, 1998)
3 |Darendeliler (2007)  |1) 1SS 5,2869 1) PN A2 ele |[FHH AUZ | HEBFEHELS : 0.04%
o= 2) (FAA A= GlS) 2) 0.25 mg/kg/wk |92 (2/5,2869)
ASE A MSHK 3) 9.54
(% 7H: KIGS 4) (FHH o1 S3)
database)
4 |Quigley (2005) 1) ISS 276E(37+239) XN A0 LA JHE A0 |- HEEFSHELS: 0.4%
CH=7HO=, ) 2), 3), 4) 7id A0l LHEOR o= HMAIE THEeZ | (1Y)
% RCT A7t 2HO| OFM | H|A|E HAIE
& Z1E SEioto H|
A&H(Leschek, 2004;
Wit, 2005)
5 |Leschek (2004) 1) ISS 68E (I 37H, C 31%) 1)3.74 3.7¢ o HEESFSHELS: Mz
2 2)-2.8+0.5 2) 0.22 mg/kg/wk 0, Hlm= 0A
RCTS 3) 12.5+1.6A|
4)10.9+1.7M

GH, growth hormone; ISS, idiopathic short stature; SDS, standard deviation score

2.1.2.6. UHMX5IS

AT ER A 5ol T IVFAA IS T FARE DS AR EA2 5 8H(77 A1)°]JATHChild
et al., 2019; Deal et al., 2018; Hou et al., 2020; Quigley et al., 2005; Rhie et al., 2019; Tao
et al., 2015; Ying et al., 2018; 93] &, 1996).

5(2018)9] ¢i+toll W=, /A 7150l AotEl=

AIA(L-thyroxine sodium)E FoI5t3 01, o]t 2= 422w 2GS TAA Y] YBE
|5l -2 Avteiar 9i6]ar

UH A 1HEIE 3] 5, 1996)9] 4= S AT o R ATH 982 Ao s 439 IS5 E
AR, FYE 2R X =7o]| T Free T4 AAF 23 A= A 1.06+0.289714 1.19+£0.192 A& A-
Ao]7} AL H1HItHp=NS).

0|

o
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H 3.1 ZAMXstE
HH 1M E) 4 £4 GH X £4 FERBE ZQ Hig
A=t 1) DAt 2 DA (1) XI271ZHER)
G A 2) Ht SDS 2) £0f 8%
3) ABAZAPY A
4) = Ay
1 |Hou (2020) 1) 1SS 1509 1) 14 oA 13 O|M(RIR | ZAMAGIS: 4.7% (7/150)
&= 2)-2.26+0.08 2)0.32-0.42 mg/(kg-wk)| 7121
TISE A SY  |3)8.9+0.24
4)7.4+0.2M
2 |Child (2019) 1) 1SS 2,450 1)4.6+2.74 ~Ed 44 o UMMASIE: 1.3% (31F)
C=7H0]=2 91%) 2)-2.3+0.8 2) 0.34-0.38
TSE G, MEE(X |3) 11.5+3.04 mg/kg/week
1 H: GeNeSIS) |4) BA-CA : -1.3+1.4A|
3 |Deal (2018) 1) ISS 38 (HA| 1)2.74 13 oA o LAMMGHE: 0%
CH=27t L2, ZHLC | CHAXRH= 850FO0ILY,  |2) 0.24 mg/kg per week
Ors 01| st ot 0| & 14 0|y
SN, ZMPESH BIE=

TSE A, Mk | 833¥0|1, 0| 1SS
1M GeNeSIS) |  EHAH= 38HOIAS)

2)-2.57
3) 12.9M|
4) NR
4 |Rhie (2019) 1) 1SS 3159 1) NR ST M £ o ZEMXGEES: 0.32% (1Y)
= 2)-2.17 2) 0.26 mg/kg/week 29NK|(R|=2
registry (% 3H:  |3) 9.05M| == U
LG Growth Study) |4) 8.4A 114[0-9.55
=)
5 |Ying (2018) 1) ISS 200H 1) |4 29~44 04 X@27|2h X2 | LaMKEHS
== 2) NR 2) 0.35-0.42 mg/kg-wk | 14 AI™ |- thyroid function 0|4} 6% (12
ASE A S8 (3)9.03+0.21M| F) = NN I 24 orsof
4)7.3-7.48M| Al L-thyroxine sodium £0&
6 |Tao (2015) 1) 1SS 27H(EM) 1) 21 24 o UMM 7|5 04 0A
=2 2) -2.75+0.59 2) 0.35-0.42 mg/kg/wk
non-RCT* 3) 6.98+2.00A|
4) 5.98+2 58A|
7 |Quigley (2005) 1) ISS 276E(37+239) | 7 A0 LHZCZ |/HeH S0 7 |- ZMMKGIE: 0.7% 2Y)
C=7K0l=, 2E) 2),3), 4) W A0 1 | HAIE HHOZ KA
RCT &7 2HQ| otFd | HMAC= MAIE =
2 S5t H
A& (Leschek,
2004; Wit, 2005)
8 |2931(1996) 1)1SS 98% 1) 24 24 > Free T4: X2 & 1.06+0.28,
ot 2)-1.35+2.67 2) 0.1 lU/kg/day — (=< Xz £ 1.19+£0.19, pdf =
IASE 97 3) 11.4+1.6A| #H2h 0.26 mg/kg/wk NS

4)10.4+2.1M|
GH, growth hormone; ISS, idiopathic short stature; SDS, standard deviation score

2.1.2.7. Oj8E Y

S 2R A 5o mpE oY {4 T HA-8 A AR ETS F 3HQN Aol At Leschek
et al., 2004; Quigley et al., 2005; Rhie et al., 2019).

239 AollA H1gt o Add §H HAES 0%, 0.32%0]31T

TRt Leschek 5(2004)9] A= 524 AT ok 68 (FAIT 379, HEE 31%9)= o=
S RCT 72 A4 3 TAES SATT 2 2 Frefeh Ale) 7 Qietar st ti17(2.7%]



versus 19[3.23%], p=1.00).

H3.12 0143 9
A1 X RH R ) Oiak 4 GH =X &4 |=&2& At
A=t 1) TR 2 CHYRLS 1) X271ZHHz)
A AA 2) Ht SDS 2) B¢ 8%
3) RZAIFAHE o1
4) = &g
1 |Rhie (2019) 1) 1SS 315% 1) NR AR A = 287 o I8 RE 0.32%
512 2)-2.17 2)0.26 Nx=da & €U | (19)
registry (% S171&:  |3) 9.05A mg/kg/week  |1H[0-9.55H])
LG Growth Study) |4) 8.4A|
2 |Quigley (2005) 1) 1SS 276H(37+239) XN A0 A 7HE S0l RIEL |0 oMY RE 0%
t=7K0l=, /' 2),3), 4) 748 A0 FHES | HO=Z HAE 2 HAE
X RCT g 2@ of | 2 HAE
My 4UE Stlist
Of HMAIEH(Leschek,
2004; Wit, 2005)
3 |Leschek (2004) 1) 1SS 68H (1 37H, C 31&) |1)3.74 3.74 o 08 /Y BME 1Y

2
RCTS

2)-2.8%£0.5
3)12.5%1.6M
4)10.9+1.74

2) 0.22 mg/kg/wk

GH,

2.1.2.8.

HES

‘FIEEE Amo e WS B 78 AR AT £

growth hormone; ISS, idiopathic short stature; SDS, standard deviation score

2019; Deal et al., 2018; Hwang et al., 2018).
33| AollA Hagt IHEE TARBES 1.8~2.6% ©| AT

Z 3HQMN A1 ATHChild et al.,

H 313 H4HE
| NPSIN (L) e £4 GH &M &4 =HEE =)
=7t 1) CHERE Y CHYRRE- 1) R=27[ZHZa)
H7AAH 2) Ht SDS 2) Eo 8%
3) XEAFAH Y
4 = ¢y
1 |Child (2019) 1) 1SS 2,4509 1)4.6+2.74 ~H 44 o A& (arthralgia) :
CH=27K0]= 91%) 2)-2.3+0.8 2) 0.34-0.38 mg/kg/week 1.8% (44%)
TSE A7, M |3) 11.5+3.04|
H1H: GeNeSIS)  |4) BA-CA : -1.3+1.4A|
2 |Deal (2018) 1) ISS 38H(HA| &A= 1)2.74 19 0l o HHE: 26% (1F)
Ch=7t A2, Lt 850H0IL}, 0] =14 0|4 |2) 0.24 mg/kg per week
Ot siget Zufet SR PG 8iXh= 833301,
HIAIEH 0] & ISS 2tAk= 38F0IAS)
ISE A7, M™% [2) -2.57
7 H: GeNeSIS)  |3) 12.94|
4) NR
3 |Hwang (2018) 1) ISS 46H(14/14/14) 1) 26% 30 o MEE: 2.2% (1H)
ot 2) -2.25/-2.28/-2.28 2)
RCT* 3) 5.86/5.36/6.07 - M1 :0.37 mg/kg/week
4)5.6/4.72/5.49 - X2 : 0.5 mg/kg/week
- ZM3 : 0.7 mg/kg/week

GH, growth hormone; ISS,

idiopathic short stature; SDS, standard deviation score
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IR EE w0l v IS T 74 AHE AR 2 F 4Ho| It Hwang et al., 2018:
Jung et al., 2020; Tao et al., 2015; ZAE3] &, 1996).

IS T RG-S Bt 4RO ANE AHEH, FE217] 8.3% (39), U7l 2.2% (19), wF4d7t
3.1% 3%), AL 79 o7 HE]-X_] 9 FF0] 7.41% 29)olA LAYsIom, AL B9 A d BFo

O
BF 2AE 3 IEEITkaL ¥s]a Sl
H3.14 1215
A 1 HAHH ) oy =4 GH X 54 S 2t
A=t 1) MR 2 AR (1) RE7IZHER)
A AA 2) Ht SDS 2) E0 8
3) RZAIZARE AHY
4) E HY
1 |Jung (2020) 1) ISS 364 1) ene ~671e o FET|: 8.3% (3T,
e 2) -2.4+0.4 2) 0.469 mg/kg-wk 37)
RCTS 3) 6.3+ 1.5M
4) < 124
2 |Hwang (2018) 1) ISS 46E(14/14/14) |1) 26% 30 o BT 2.2% (1F)
&= 2) -2.25/-2.28/-2.28 |2) M1 : 0.37 mg/kg/week
RCT* 3) 5.86/5.36/6.07 742 : 0.5 mg/kg/week
4)5.6/4.72/5.49 S3 : 0.7 mg/kg/week
3 |Tao (2015) 1) ISS 27E(Z D) 1) 24 243 o TAF 29 mF =X
e 2)-2.75+0.59 2) 0.35-0.42 mg/kg/wk ¥ 2E 24 - 2%
non-RCT* 3) 6.98+2.00A X 5 325
4) 5.98+2.58A|
4 |d=2((1996) 1)185 98% 1) 24 24 © LPAgE: 1%
ot= 2)-1.35+2.67 2) 0.1 1U/kg/day — (] 2 0.26 (3/98)
ASE ¢ 3) 11.4+1.6M mg/kg/wk
4)10.4+2 1M

GH, growth hormone; ISS, idiopathic short stature; SDS, standard deviation score

2.1.2.10. 7|E}

ARG 2R 7o E 7ep £2R8 23S A EHL 1Ho |t A Y] 5, 1996).
A9 3] 5(1996)2] Aol w2 W, YT 2 2| qof w2 F28.0 7 &3} dho] AX= F97F3.1%
(379)ollA 1= ATt H st

it

H 3.15 7|E}
A 1HAHH ) et £4 GH 3x1 &4 =5 2t
A7=7t 1) HEA 2 MR 1) X=7|2HED) ZE
A7AA 2) Ht SDS 2) BEo 8%
3) XZAFANE &Y
4 = ¢y
1 |2158)(1996) 1) 1SS 98 1) 24 28 o 21 0| AX|= E2: 3.1% (3/98)
o= 2)-1.35+2.67 2) 0.1 1U/kg/day — (E9] #i3t)
ASE o 3) 11.4+1.6M| 0.26 mg/kg/wk
4)10.4+2.1M|

GH, growth hormone; ISS, idiopathic short stature; SDS, standard deviation score
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2.2. 2318

A3 AE=RCT 1270ES 715 143)7F =]t Albertsson-W ikland et al., 2008; Barton
et al, 1995; Blizzard et al., 1989; Chung et al., 2018; Cohen et al., 2013; Duabeney et al., 1995;
Jung et al., 2020; Kamp et al., 2002; Kim et al., 2018; Leschek et al., 2004; McCaughey et
al., 1994; McCaughey et al., 1998; van Gool et al., 2010; Wit et al., 1989).

E 3grlof A= 7] A% T a3 AREZ A A (em, EFHAFES standard deviation score,
SDSI), A% cm, SDS), 71 3% = (cm/year, SDS), Z12]1L A2]4 A EZ 2RI5tA} shtt. A9l
APE- AR Ul Hiol7 |78 AJELEo] A7 o]% Ztto] 2 i7ix] 717t E9te] A Axe, e e

=29 G35 Hrlolkes 7 £2 H7HHE 21 AP (adult height) E= 2E APH(final height)olth
(o170} -5, 2005; Bryant et al., 2007). & AX2 o}5-0] Ao A T =4 750l 2, thEe]
AtollA= FF A Harshr]ofl= S8t 7|70 S5 7] wizell 7] 78] @71 dx=
%} &5 (height velocity) W ©@7]A1 -0 243t A% K height)S TSt FEl(cm, SDS)E B alskaL
UL

2.2.1. 4 ME

Aol AlFHadult height)2 27§9] RCTOlA HiEQtHAlbertsson-Wikland et al., 2008;
McCaughey et al., 1998). A91 A2 E31 A} ‘adult height’, ‘final height’, ‘near final height' &
By A3E Zokeioit.

27 Atof gk wlehEA A}, i RHEFA 8ol Hle] S 2R X 7= A9 Aol fostA 2
Ao 2 YePEom(MD 5.29 cm; 95% CI 2.77, 7.82), 977t BAIA o] do] Wokeh(1*=7%).

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% Cl
Albertsson-Wikland 2008 {1) 168814 521 81 1636 BS5 45  F4E6% 454 [1.81, 7.27]
MeCaughey 1998 (2) 1563 6.4 8 1478 26 6 26.4%  7.50[2.60,12.40] —_—
Total {95% Cl) 89 51 100.0% 5.20 [2.77,7.82] e
\ \

Heterogeneity: Tau®= 0.29; Chi*=1.07, df=1 {P= 030}, F=7% _150 B i : 1'0
Testforoverall effect: 2= 4.1 ( = 0.0001) Favours [control]  Favours [growth hormaone]
Footnotes

(1) SEAE:FH E2 AE | Combine 4 groups (boys, girls, 33 ma/kg/day, 67 ma/kg/day)

(2) SEAME: nearFH T M E(5.5-5.51)

2 3.4 MOl ME forest plot
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222, 82 MY BEHAHS

391 A% SDSE= 3719] RCTOfA EaLE| K Leschek et al., 2004; Kamp et al., 2002; McCaughey
et al., 1998).

370 At thgk HleREA 2}, AT 2R X ada thRHFA 5 Ee 919 71l 482l

21o)7} gl 7l 0 2 BRI ] o m(MD 0.48; 95% CI1-0.29, 1.25), A77F 5414 o] & Ao %—?ﬂl LERTH
(1°=80%).

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Kamp 2002 (1) =241 0.7 16 -1.9 0.6 12 36:3%  -0.20 [0.68, 0.28] — &
Leschek 2004 (2) 177 07461 22 -2.34 07461 11 351% 0.57[0.03,1.11] . E—
MecCaughey 1998 (3) -1.14 1.06 g8 -237 0.46 B 28.6% 1.23[0.41, 2.05] ———
Total (95% CI) 46 29 100.0% 0.48 [-0.29, 1.25] —=mCEEE—
Heterogeneity: Tau®= 0.37; Chi*=10.00, df= 2 (P = 0.007); F=80% =" B u : L

Testfor overall effect. 2=1.22 (R =0.22) Favours [control] Favours [growth hormone]
Footnotes

MSEMNE:FHEE ME

(2)SEME:FHEE AE/95% Cl-= 8D HEH

(3 EEAME: nearFH T2 ME

T2 3.5 MOl AME B=MAIM4, forest plot

2.2.3. MZH(height)

A height2 1702] RCT 2#)olA R AHDuabeney et al., 1995; McCaughey et al., 1994).
McCaughey 5(1994)3 5d 9121 Duabeney 5(1995)2] &304 115 A% height)= 7| A A1 -

of| S 158004 11143 cm, JEHFAED) 13780014 11043 cmO2 F 7 7HA}o|7} glgiont,
A= A5 F 43 AR ST 14145 cm, HE 13145 cm= F+ - 7F SAF 0= {25t
Ato] 7t 1= ATHp < 0.0005).

2.2.4. AMZE BZEMXIEZL(height SDS)

A% #EHAPE SR height SDS)+= 8702] RCTOA E 1okt Barton et al., 1995; Chung et al.,
2018; Cohen et al., 2013; Jung et al., 2020; Kamp et al., 2002; Kim et al., 2018; McCaughey
et al., 1994; Wit et al., 1989).

87 Aol gt HeRE A 23, di2a(F A= e Aokl vls] dde = Aae A height)
SDS7}--2J5HA| ZFo]7} Q= AL =2 HUER O H(MD 0.59; 95% CI 0.40, 0.79), 977 8414 o] /32
=7 vehatth1*=92%).
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Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random, 85% Cl Year IV, Random. 95% Cl

Jung 2020 (1) 186 02324 36 -213 02324 18 167% 0.57 [0.43,0.71] 2020 e

Chung 2018 (2) 059 01936 52 008 01936 27 176% 0.51 [0.42,0.60] 2018 .

Kirn 2018 (3) 475 0BT 36 -232 043 32 137% 047[031,083] 2018 T

Cohen 2013 (4) 472 006 113 -252 009 35 182% 0.80[0.77,0.83] 2013 Lo

Karrp 2002 (5) 26 05 17 -28 04 18 128%  0.00[0.30,030] 2002 =

Bartan 1895 (6) A5 151 20 -33 144 9 25% 1.80 [0.65, 2.95] 1995

MeCaughey 1994 (7) .2 05 15 -25 07 13 81% 1.30[0.84,1.76] 1994 ——
Wit 1989 (8) 34 07 18 -33 05 10 93%  0.20[0.25 065 1980 T

Total (95% CI) 307 150 100.0%  0.59 [0.40, 0.79] L
Heterogeneity: Tau®= 0.05; Chi*= 83.33, df= 7 (P < 0.00001); F= 92% t t t t

=2 -1 i} 1 2

Testfor overall effect 2= 5.95 (P < 0.00001) Favours [control] Favours [growth hormone]

antnotes

D HE AT ZaHE

W 95% Cl = 5D B2

63

JHE | SE-= SD BHE

)

Y  median (range)-= mean S0 HEH/ Combined 2 groups (standard dost+high dose)
b

A AEEIY

I3 3.6 A% HEMAI™ES forest plot

2.2.5. 7| 4% & (height velocity)

7] 4% & (height velocity)= 67]12] RCTOIA B arottkBlizzard et al., 1989; Chung et al., 2018;
Cohen et al., 2013; Jung et al., 2020; Kim et al., 2018; Wit et al., 1989).

6719 A7 F HERZA 0] a3t 57 A-S] o3 A, HiEwtoll i) e e A ae 7| A S5
Tl S7HI7 1= A 0 & UEREOm(MD 3.93 cm/year; 95% CI 2.89, 4.97), A7t 8414 o84
o] &= UehdthI’=91%).

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Elizzard 1989 (1) 7312 50 47 11 44 21.5% 260213, 3.07] = e
Chung 2018 {2) 10,08 1.82 89 582 2 29 19.3% 416 [3.28, 5.04] o —
Jung 2020 (3 12.02 1.8 32 687 1.3 18 191% 5.15[4.24, 6.06] T S
Kim 2018 {4) 10,68 1.895 36 572 1.72 32 19.4% 496 [4.08, 5.83] T —
Wit 1 985 (8) 314 18 43 06 10 207% 3.00[2.37 363 T
Total (95% CI) 185 130 100.0% 3.93[2.89,4.97] "'
Heterogeneity: Tau®= 1.25; Chi®= 42.31, df= 4 (P = 0.00001); = 91% ; f f

.
4 -2 0 2 4

Test for overall effect Z=7.43 (P = 0.00001) Favours [contral] Favours [growth hormone]

Footnotes

|1f5x“)\lx“ AEAFZ=1H

(2 & E:IEAMEZeHE
B IE M ZENE
HAEANF=265
ESENE IR MNEE 14

3.7 7| M & forest plot

2.2.6. 7| 4% & (height velocity) EEMXIES

7] A &% SDSE= 171 9] Ao|A B 1=tk Barton et al, 1995). Barton 5{(1995)2] A= 385
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J&)

7147 SDS (F918h= A 1 2.71, SAE- 2

5.6601E Ao Bkl thR S -0.480 2 HE|Qom A o 7} xjo|= EAF o= G.9]

3ol x|t Kruskal-Wallis statistics, p<0.001).
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39 A0 g XA, o]0 S 22 (growth hormone)
220 et HE7 1S AlFske A o2 Al9E]QTH2021d A2 Q87 |&AE719¥38], 2021.02.19.).
A FHoM= Ao IF T2 EAES, HUSTE, AoHAIRA, ZaledeSed, weE]
AL B4 Bot R efol, ot 0 2 QI AAIASouE A 2 B X 77t Fol& Q1%L
At olof H|FH 2 ARSE T Q= AT 2R X 7o ot 714 TAo] TEAQl om AYoz

olojd 4 = & oM E AAA £ E S S aokdad B 7] AR 5] e EE
129] ?F

Zo
@A G EHONM Foz QA AL, = AFERPIA 2R E 7S Sl i B
AX%Z(idiopathic short stature) o|th. XA A A1AZo0|gt, Aolo] 7|71 5 A 9 AL 7HA
2~o0}9] B4 7)o v]5te] BEHAHS(standard deviation score) -2 B]FO| AL, 3E1EQ]S= m]uto]
B, A IS R A1o] /1L, &4 Al AAIS=S 7L "ol o™, ARX|et AITHAS)
Ago] /oL, T2t Y= AFIsH, FAARA ZAPE oA, Ao =E a7 ARl ofs=
ARt 2 o= 7€ 5o ol 7] A B4 08 Ao erS A mslie e YRS X5t
B7rstaA} stylom, ofo S AAGSETE of}, B AAES VI 2ok B

PSS 237 mstel Am el oAy 9 Ebel el AEster.

S QA i g e A 20] QP e Rakg dl o kg0 2 HAsIelh Ut Aol
AN Qi HAT2E A 20) 5 55 D B ugAlo] takstel, 1) AR 58 2SI 2) 54
Rt A THSlo] ARSI Eah 5 RARg A0) 49, 49198 oS vigow g en

A 528 BAES Haldt A 23E S5, oVAR FAE 0~91.2%, SHIZE oVAH
0~13.0%= thFotglon, A+t B0l wat Bare A4 5248 W& o]zt gl s
Ao, Jdees Anee] B/ge] fle Aos ERIFE I L, e e A wte] wyiAo]



4 A8 AR Haret A A0E sk, et 2k

1) % 4967 Aol EHare Y WYES 0%eTA 2 0.72%0131tt. g A7-E0lH % DL
JRTEE Amee] BiAo] gle Ao SIstirtal BAstirk

2) vEg v B FAE IS AR 2T F U AR, AR EE AR A AEG>
0~21.5%, AANETEF2 17% TEo| o, thiii e eE A5 I F FJo= 5L tL
Husiyleh B3, i PSS 0.1% olskE HaEQich

3) AFETES: 8H(O7 AHollA Eud AFESTE IES 0~6.8%0]% o, JFE 2R 2|7 o]F9]
AR oFzol| A Q] AEL 16.4% (11/75%8)°] At TS 1709 RCT (Leschek et al.,
2004)°4 HFEUS TPES AP 2R A mdd tixHkt) 7F 28t Zo|7t itk

4) ¥ TN g5 7RO -9 EollA BarE Y F A s S BT 0% AT
5) HEEFFIZHEES: SHE A2 EdoA B dHEEFEoEals DS 0~0.4%C1 .
6) TFAASS: 8B (77 A7H 9] FoIA B IS TEES 0~6%C1 ATt °] F 7Y =&
YE(6%)S EAlet Ying 5(2018)9] Aol wh=r, ZJ*W 7’50 Aot AL AT EE AA
A=l om S A= AT 2 APS TAIA Y] TS BIshA = W AEar Wk E3
o 19793 5, 1996)°lxt= B3 A4S 988 1‘41%_% SHISE AFE, YT 2R X7
Z Free T4 AAF A3}, A& A 1.06+0.28°14 1.19+0.192 A& A-F 2}o]7} Ikl B 183},
7) 9@ 8 B 723U A9 oM EalH o E  BYES
8) WA%: 3T/ A BI04 Bt HHAE TPEL 1.8~2.6%C]Lt.
9) IG5 IS T FARE-S g 41| ATE AT EH, F287] 8.3% (39), U7 2.2% (1%9),
TEAGT3.1% (37), FAH 9] T 4 @ 2350] 7.41% (27)ll A Aot R om, AL 5-9] W]
4 250 A9, 244 F 3 EF QL o)1 ik
10) 71e}: B 2R X5 ©hE 7 EE(EE 1], A 371 37D ¥2-8 2AE AAG EAL
1907 s ZRM = JFe=E Ao e F2E0 2 31 o] AR 971 3.1% (37) A

o

%, 0.32%°] 31Tt

oA QlitEl QA AT st WA HA8- AT R A|melo] peiie] How AysaE
Feho 2 SATigicka B TEhe A5RS eholc), ot 5 HA18 Al iR 4T er Aas
Q15 o FR-E0] WIS 2o o 5102 B1E 9k o] 251181 A 8 Ao
ZRHIA AT ER K20 FAAS A4 A 8] M5 4RO 48 ZFssitha BHsh
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2391 AHadult height}e 2719] RCTOIA B9l on, vEREs A} 445 2r 2|28 51%] g2
o] H|o] AT 2R A mTtollA ARl Aol FofekA & A= ERIEJATHMD 5.29 cm; 95% CI

A A% EFEHAE S (standard deviation score)= 37]2] RCTOIA Ba1E|l o, w2 A}
AR ERE A5 A =5E oHA] B2 o 71l 491 A EEEARES= Ao )7t /IITHMD 0.48; 95%
CI-0.29, 1.25).

A height) 17119] RCTOlA HaEQlon, JAoad 2w & 49 Al A gt A5 7t
FAA R o3 Aozt RlF Frtal HstErKp <0.0005).

A #ERARSE 8719 RCTOIA EalEglon, weREA Ay, FA|mato] v Fdo=e
A mofl A 9] A HEHAS7 AR 02 FofotA & A o= SRIEJTHMD 0.59: 95% CI0.40,
0.79).

7] 7% &= 67119 RCTOIA HaElon, Fmto] vl 42 =s Xae 7] 4% £=5
BAACE FOsHA F7HI7I= A& ERIFHITHMD 3.93 cm/year; 95% CI 2.89, 4.97).
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sjelel B8 S B YHTEE Xua s s Ra8o] Yol 2usA| o Aow
SRIE| %I, ojo] A7) L84 Ao 7uelH S YA Aol 7Rsa 202, 58 7Rsdhta
WLBHACE, S A4S thy H TR A 20] AR B A L A S Bl =80

o &ffdejelMe= e Arl] ave
N 2pel7} U = o™, A AP S7F adE 8o s flsiale 2 dAIE 3713t 71

A, AT 229 s7PH9E 2ol g AHoff-label)ollA9] A4S 22 AR tigt A=
1% R] ottt olof =¢] 7Fo]=2kRI(European Society of Paediatric Endocrinology, Growth
Hormone Research Society, Pediatric Endocrine Society, 2016) & A ¥3] =05 Hlgto g
S|7PH9IE 2R S 22 ARS-2 TRl A7 RESto] HarskA] gkom, @A) QLA Aol ARt

28 5joof gk oj7o|9iet.

ths) cheat 2ol Alofstaict

o|27| &A1 191 sk AR £ A 71 B AAS T RS X 20) S e

Qi A go] st 420, 48 Kok Bustch Tt ek

ZAY7 10| tHRE BRlo| B A7 |7k SRt A7t 8 asiths oflololtt B A4S

i AT ER 20 AT SR A W 4 SE S710] Ego] Bk, 4ol Alge] et
L

Hol7k 9k % Ao, 491 A 37} HAE WS FAsh] QehHE 2 AAE 710 AT
B asteis ojzolginh

A5 20| 3171191E 235K tARoff-label)olAe] 478 2 20] Ao dhet 27 FRlEA
custet. ol oI5 1S It 29 ol Selel L 491919) AESAS MO SIS
Z3slo] HPEEEG AFIE AL WA A RO oIs) AuEA govl, 9K AT
AR 2 G Elolof SHea Aolaisct.

2 97} Z9E vigos FuEe Feln Hee Ash] 99 YRS AT,
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X 20 YEoHYR

Aotg4d qii} 7] A% B0 YT ER X7 AT a3t

B A4PgSold?

B4 ANPFS ANFFL LS Yo F¥ol glovt 77t A F9E TP 524

AdsolM e e ee Awe AdE

ook

B AES2 ofBA A=shtar

ST AT AR e R e EE Awt lsUnth ddeEse FE ), 2, 59, o

Jole} 22 R9jo] Watzo] FAT, Yxta o ofd tolo] Algksiel Ha: 14 ol 7]

7k A4H 0% Fofshn], AAsto] Bl7] W7 A=t R

B ARSI APBRE AEE A} gLk

A M= ST A4S oFsollA ddeas Aue 7R AR H AR S5 371

7 73HE UERiE the A9 A BEEHARE4)0)A L AR o]} Bl oo

_H
ox o\

Qlo] Hlgle ] APTER AR 4ol A Bk HAE WA Slsty] Aehi A7) 24
B 2vp} o WAt AU B3 ARIER X2 avte] ol 9 4 Uit
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gsar Nag TS B9, 2 s FAL
by AAFZOIN YPB R AR T AEJREIAHY 7 Al AHET
BTG S AT YL A2 /SN SU o] Gl 4
g A7 o] T 710 wlste] 7|7 A2 0 & 1007 F 3WA vl B9-E oY
SIS 2apslo] AT RS AMGSH= AL B3 3747} Eote], A QA o

ol

I A
T

o o

oo
mN

_\:—Yl

(

Ao et AT AEHe dFees Age AR F80] 7hssit, S AL
59 A-Fole A73Ed slEo] H8EA] ot A 29l Festo] A=oH %ME}
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3.1 =2 ClIO|EjH[0] A

3.1.1 Ovid—-MEDLINE (Ovid MEDLINE(R) 1946~3iX}i77}X])

(AL 2021.06.15.)

T= AH A0 FELEENL
() 1 exp growth hormone/ OR growth hormone*.tw. 74,622
9 (somatotrolpiarj* OR somatotrophin®* OR somatropin®* OR 3193

somatrophin®).tw.

3 10R2 75,275
CHAIRKP) 4 short stature*.tw. 12,104
5 small stature*.tw. 418
6 40Rb 12,492
P AND | 7 3 AND 6 3,400
8 exp Animals/ 24,204,182
9 exp Humans/ 19,362,891
10 8NOT9 4,841,291
S=AT ML 11 7NOT 10 3,369
S ES 3,369
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(AMY: 2021.06.15.)

1= AH Ao Az
Z=TH() 1 exp growth hormone/ OR growth hormone*.tw. 87,973
2 (somatotro.pin* OR somatotrophin®* OR somatropin* OR 3229

somatrophin®).tw. ’

3 10R2 88,795
CHAERKP) 4 exp short stature/ 52,194
5 short stature®.tw. 17,749
6 small stature*.tw. 538
7 OR/4-6 58,936
P AND | 8 3 AND 7 8,574
9 exp animal/ 27,193,737
10 exp human/ 22,395,506
[ 9NQOT 10 4,798,231
S=0T ML 12 8 NOT 11 8,434
EE 8,434
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3.1.3 CENTRAL

(HMY: 2021.06.15.)
T2 A Mo A
=) 1 MeSH descriptor: [Growth Hormone] explode all trees 3,163
2 growth hormone* 9,944
3 somatotropin* OR somatotrophin* OR somatropin* OR 298
somatrophin*
4 #1 OR #2 OR #3 10,002
CHAXKP) 5 short stature* 655
6 small stature* 191
7 #5 OR #6 682
P AND | 8 #4 AND #7 444
Cochrane Review : 20
ZE Cochrane Protocols : 2 422

Trials : 422
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3.2.1 KoreaMed

(A 2021.06.25.)

HH ZA0] AMZAn

' ("growth hormone"[ALL] OFi "growth horrpones"[AL"L] OR somatr?pin[ALL] OR 120
somatotrophin[ALL]) AND ("short stature'[ALL] OR "small stature"[ALL])
ESES 120
3.2.2 KMBASE
(HMY: 2021.06.25.)

AH Za0] AMZAn
1 HHSEZE AND XAIE 68
2 A2 S2F AND XA%E 18
3 growth hormone AND short stature 120
4 growth hormones AND short stature 2
5 growth hormone AND small stature 0
6 growth hormones AND small stature 0

ESES 208

% Advanced search &2, ZL{UH =2

3.2.3 KISS
(AM: 2021.06.25.)
AH #A0] Azt
1 SY3== AND Ko 15
2 S S22 AND K& 19
3 growth hormone AND short stature 29
4 growth hormones AND short stature 9
5 growth hormone AND small stature 2
6 growth hormones AND small stature 0
ESES 74
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3.2.4 RISS

AH AA0] AMZAn
1 SYSEZ AND XAE 34
2 S 322 AND MoE 34
3 growth hormone AND short stature 130
4 growth hormones AND short stature 12
5 growth hormone AND small stature 14
6 growth hormones AND small stature 0
ESES 224
XM 28, SUets=E
3.2.5 ScienceON
(A Y: 2021.06.25.)
AH FEey M
1 dY3== AND Mg 19
2 SY S22 AND MAE 8
3 growth hormone AND short stature 128
4 growth hormones AND short stature 9
5 growth hormone AND small stature 21
6 growth hormones AND small stature 0
ESE 185
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