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RIS CTCUTOHEZ K THRET 5,
/NIR

GH 43 WA 4E @ 0.16 to 0.24 mg/kg/week
Prader-Willi JEE#E - 0.24 mg/kg/week

Small for Gestational Age (& A {AEIR) : &
K 0.48 mg/kg/week & T,

Turner JEERE : 0.33 mg/kg/week

R IR S RAE © H K 0.47 mg/kg/week & T
D YN

GH Zy WA AE « M IGF-1 23 BLUEfE N &
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GH 73y WA 2JE @ 25-35 pg/kg/ day
Prader-Willi £ & : 35 ug/ka/ day, fx K& 5
& 2.7mg/day

Small for Gestational Age (& HH AR &E ) : 35
ug/kg/ day (e f& & = 2% & C)

Turner JEERE : 45-50 pg/kg/ day

BYER AR K DR EE : 45-50 pug/kg/
day, D EITISL T 6 A% ICH
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Prader-Willi Ji g £f
BRI L DREREE
Turner JiE {5 %
AN
H 73 AN A E
Wik - & JRABICIS U CUL T &2 6-7 [0 15 T
BTEREGT %,
/NIR
T WA A £ 0.175-0.245 mg/kg/week TP
g LIERNCHERET 5,
Prader-Willi JE £ #f : 0.245-0.35 mg/kg/week
&MEE AR L Dl EEE : 0.3-0.35
mg/kg/week
Turner JEfEAE : 0.3-0.35 mg/kg/week
YN
Sy WARAIE : 0.04 mg/kg/week TBR4G,
B 21T 9, (K55 0.08 mg/kg/week)
fii % B Prader-Willi SEfE#E & L CIERAKR
A
fi;fﬁ BoklE  PEE CmE CAE ComE g
FOfE AR DL | (BRCK S 6 23 [E T OAZHERfEH NA)
;%%% WK A [E] T O REYERY R N A (A B B ST TR
s KE | A RKTA Growth Hormone Research Society Workshop
D 72 O T s A N Summary: Consensus Guidelines for Recombinant
M Human Growth Hormone Therapy in Prader-Willi
B BEHEIC 3
Frws L. Syndrome
%2 [E o fE Zhag - 2R In adults with PWS, rhGH doses tested in
E@@ﬁﬁ P L(it ‘if;jjﬁg * | placebo-controlled and open-label trials have varied
RLHT5,) BRI B D B

2 S E ) between 0.2 and 1.6 mg/d sc, depending on the time
period under rhGH treatment, weight, and induced
IGF-1 levels. This dose range gives an acceptable
side effect profile, as well as_beneficial effects on
body composition.

ML - & rhGH doses varied between 0.2 and 1.6 mg/d sc
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National Health Service (NHS), National
Institute for Health and Care Excellence
(NICE)®D = A > |

Zhie -« ZhF
(£7=13%0%6E -
ZhRCBEE O B
2 RO T)

NHS ® = X > |k

Treatment with an artificial version of the human
growth hormone (HGH) is usually recommended for
children with Prader-Willi syndrome.

HGH also has a number of other important health
benefits. For example, it:

increases muscle size while lowering the amount of
body fat

increases muscle strength, which helps with
developmental progress such as walking and
running should increase energy levels, which will
help your child become more physically active helps
normalise facial appearance, making the distinctive
facial features associated with Prader-Willi
syndrome less noticeable It's usually recommended

that treatment with HGH begins during early

childhood, from 6 months to 2 years of age, and

would normally carry on until the end of growth. A

test looking for breathing problems (a sleep study)
is normally done before starting growth hormone.

NICE D= A |

Prader—Willi syndrome

4.1.14 Four studies reported a statistically
significantly lower percentage of body fat in
children treated with somatropin compared with
children who received no treatment or who received
placebo. In one study, the mean percentage of body
fat was 10% lower for children treated with
somatropin than for untreated children (p = 0.03). In
this study children treated with somatropin
experienced approximately a 5% reduction in body
fat, compared with an average 4% increase in body
fat in the untreated children (p = 0.001). Two other
two studies reported that treated children had
approximately 4% or 7% less body fat than those in
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the comparator group. The fourth study did not
report the percentage body fat for infants, but did
report this outcome for children over 4 years.
Children who received somatropin for a year had a
median percentage body fat SDS of 1.5, compared
with 2.3 in the control group (p < 0.001). After 2
years of treatment, the SDS values were 1.9 versus
2.4 for the treated and untreated groups respectively
(p < 0.001).

4.1.15 Four studies reported that children treated
with somatropin had a statistically significantly
higher lean body mass or a larger increase in lean
body mass than untreated children. In one study, the
lean body mass of children treated with somatropin
increased by 1.8 kg more than in the untreated group
(3.6 versus 1.8 kg, p < 0.001). In two other studies
children treated with somatropin had approximately
2 kg or 4 kg more lean body mass than untreated
children (p < 0.05 and p < 0.01 respectively). One
study reported that change in trunk lean body mass
was statistically significantly greater for treated
than for untreated infants (1.7 versus 0.7
respectively). For children (but not infants), the
study reported SDS for lean body mass adjusted for
age and height, as well as change in trunk lean body
mass. There was a statistically significant difference
for all of these outcomes between treated and
untreated children after both 1 and 2 years of
treatment.

WIS /NIRRT D GH IR SRR A &
lean body mass O HENNZ A %) & ONE D FLE S
nTn5g,

ML - & |[NHSD = A v kb
(X723 - | A type of HGH called somatropin is used to treat

RICBEEDS | . . o

2 208 15 ) children with Prader-Willi syndrome. Somatropin is
given by daily injection. Most children tolerate
somatropin well and side effects are uncommon.
HARB 2 FHEIC W Cidrt#iZe L,

B A N7 A4 > | https://lwww.nhs.uk
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3. HENHFITHRLENI DRI « fREFIZHONT
(1) BAERALIEalER, EYBIERRT IR D AR E L TOHRE IR

< HRORRFEFE (BRSO HBRE) | BRAR, UK - KEFOREH
F oD Ak A5 >
1)

<WBAMZ I T D B IR AR >

RFEM R AFER L (BIROKEIZF T D Consensus Guidelines D AR LSk & 72

STWVDEHDOD I LEAGIZRGRE LIzt D) OBIKIZ DWW TLLFIZRT,

1) Mogul HR, et al. Growth hormone treatment of adults with Prader-Willi
syndrome and growth hormone deficiency improves lean body mass,

fractional body fat, and serum triiodothyronine without

glucoseimpairment : results from the United States multicenter trial. J
Clin Endocrinol Metab 93 : 1238-1245,2008% (ZEZEE D ref 5, Guideline @
ref 64)

THA 2 KENTEIT S 12 22 H B @ open-label % sk L[ AFFE (2002-5
)

%5 : Prader-Willi syndrome (PWS) 38 #4 (age median: 30 %)

10
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5 - & : B b hGH (Genotropin) % 0.2 mg/ H CTBA%A, 0.2 mg/H THiH,
A G #E 1 mg/H

BVE - BRIEMIAE OAE I (&# GH # 5 & median 0.6 mg/ H)
M BHIZL A LR L2 U (ZEIE R pE, TRI, HbAc fE
Z et i), 5 Bl CREFETRIE AR D T,

ftiam : PWS x4 5 GH & 51X EE R EMER 22 < A2 o LT,

2) Sode-Carlsen R, et al. : One year of growth hormone treatment in adults

with Prader-Willi syndrome improves body composition : results from
arandomized, placebo-controlled study. J Clin Endocrinol Metab 95 :
4943-4950, 2010 ® (FELE D ref 6, Guideline ® ref 29)

T WA~ :Sweden (ZF1T 5 12 7 H ] D double-blind trial £ jfifi 5% 3L [F] 4/ 7%
(2004-8 4F)

%4 . PWS 46 5l (mean age: 28 i)

fvs - & v b hGH % 0.3-0.4 mg/ H TRi%A, 4 @M% XY 0.6-0.8 mg/
Bz &, 11 2> H B#ksE L7,

AEhME - WIENENG (-22.9 ml), BTFIEN OF B R & RERERH N & DA
B (MEE CT TR, BRIEMIAEEOFE 2R (+2.25 kg) (DEXA
15 T REAM)

LA O REIERZ L

faam : PWSIZx9 2 EH GH &5 3R EEBICAHTH 5,

3) Hoybye C et al. : Growth hormone treatment improves body composition

in adults with Prader-Willi syndrome Clinical Endocrinology 58:
653-661, 2003 8 (Guideline @ ref 59)

T ¥ A 2 Sweden IZ51F % 6 7> A M D randomized study & 5| Z#H< 12
7> H 61 open label study (Hiffzx)

%4 . PWS 19 #fl (mean age: 25 i)

Fi% - H & : Plasebo £7213% hGH % 0.1 mg/H THi#h, 4 BEH% LY 0.5 mg/
HIZHI &, 520 H Bkl L7-, LB open label study & L T2 GH % 12
2 A ke U7z A 2@ B0ERE) . 12 » A% o GH 1% 0.8-1.6 mg/A T
o7,

AR ARNEN D 2.5% DA & BRIENVIAE O A E 72800 (DEXA 1% THEHfh)
et lREAAE, BEREICB T 2L REIERIZA LR,

ftiam - PWSIZxt3 % GH & 513K BCEICAEH TH 5,

4) Sode-Carlsen R et al. Growth hormone treatment for two years is safe
and effective in adults with Prader-Willi syndrome. Growth Horm IGF
Res. 21:185-190, 2011 P (Guideline @ ref 97)

11
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T A v LRI BT B 2 #[H @ open-label 2 i g% M [ AF 5T (2004-9 4F)
%tg : PWS 434 (95 396”7 ha—/L&5T) (mean 29.5 5%)
FHi£ - A& : Plasebo £ 7213 hGH % 1 4 [fkke, 7] & #t X open-label study
& LTAAIZ hGH % 2 F[fkke L7z, hGH X IGF-T 12 X v {# 53/ &,
45 0.61 mg/ B O HE L o7z, T5%D#HE Tl 0.5-0.8 mg/ H (range:
0.2-1.6 mg/H)TH > 7=,
HME - TR OB B e & RERES 7 N & O A 72800, K5 A%
3.0kg JA (MEHS CT CTaEM), BRIEVIKAEOAE (+2.8kg) 72N (DEXA
1% CTREAM)
At . GH Blthai» DMbHE e E 2 2 L7z 11 4, MRS Ewl Lz
HDON 35— 3 BN 2 FM O GH 16 W I BEMENE R & 72 -
7o
fham  PWS I2xi4 2 GH #5113 I H WX ISR EZICHEHATH 5,
< AARIZI T D IR >
1)

WICH-GCP YLD G IR RABRICHOWTIX, FOEIREHT L2 L,

(2) Peer-reviewed journal D#agn, A & « 75 U 2 2R EDOERE IR

1) Sanchez-Ortiga R et al. Effects of recombinant human growth hormone
therapy in adults with Prader—Willi syndrome: a meta-analysis Clinical
Endocrinology 77, 86-93, 2012 8
THA 2 A PWS 1IZxF 3 5 GH IR IR 3 5 meta-analysis (2011
FETOIIRAE MR L TR S L7 study & fEHT)

%5 PWS 134 %] (55 114H1283 7w ha—L%&5T) (mean 28.3 %)

Mitk-H&E:12 22 H B O study #2817 5 hGH &5 &3 F%) 0.53-0.96
mg/H,12 720 H L EDOEHIH 5231747z study TO# 5 &3 0.35-0.61 mg/
HTHV GH B 5 &1L IGF-T 232 X {EBIFHE STz,

Az 12 2 H Mo GHIER THIEN (-2.91%) & NI (-32.97 cm?)
DA B RBDY LRIV REOAERIEN (+2.41kg) BNAHLH, S LICRH
D study TH Z DR MR L TN,

et GHIREIC LD mpE (0.21 mmol/l, 95%CI: 0.05-0.49) O _EFH N A
IR, A v AU CEFIE (HOMA-R) O Z1ki% 0.60 (95%CI: -0.04-1.24)
To o7, GH BRAERTIZHE RS 2 & 0F L T\ 72 1 61T GH BAAA 14 1 i fl fE 23
EHLUGH IH ik sz, IBERBICEIT R T,

fEim:PWS 245 GH #% 513 BMI & EERBOEILE L6592 L7 <

AR EICA A TH 5,

(3) #HFEFZF~OFEERRI & L TORERI

12
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<M BT D BREE>

1)

Williams Textbook of Endocrinology (ed 11) TiZ PWS IZ%}9 % GH i&
JEIZ DU T”The issue of long-term therapy through adulthood must
be considered and studied”® OFL#E &L & HITTEE 2 DO LERA 5 H &
NTWo, AFIZHI RO E T 2 5-7,

Hoyvbye C et al. Somatropin therapy in adults with Prader-Willi
syndrome.Treat Endocrinol 3: 153, 2004 9

7 A . : placebo-control study

6 7> H [f @ placebo-control M D% 12 7~ H [l GH I S ifT S 417z,

X5 SR 25 D 17 D PWS

AL« & : Genotropin % i /1]

A2 - placebo |2 bt LT GH 1AHEREIE 12 727 Tlind IGF-1 0 & L5 &
E BRI DA E 72 (-2.5%), lean body mass OF E 72N (2.2kg) % &
i,

ZaM . GH 18R CIREOZAIZ 20> 7237 R U BEA faf sl B C I mbE
RERESE A 12 A MO GH #5714 T 14 2°5 5 4 H I (BEMENE IR 9% 1%
72 1), 351 C i M o> AR T BE R A3 HE B

fiam : PWS ITxt 2 A0 GH # 51X EE 2 EIER 172 < A
BICAHTOHLN, S HERESCEHNROBRFZEHT D,
Hoybye C et al. The growth hormone-insulin-like growth factor axis
in adult patients with Prader Willi syndrome. Growth horm IGF Res
13: 269, 2004 10

7 %A » : randomized study

X 0 17T~32 5% D 17 il PWS

¥ - & © GH (Genotropin, Pharmacia) 0.8 IU (0.26 mg) % 1 7°H
B, T 1.6 IU (0.53 mg) % 5 2 H &5, £ 0#%#KE 5 GH &35
FHEE L, IGF-1 B0 E A O M E 2 E, Placebo & i L7z,
fi Rk GHIRRIZ X 0 ff IGF-TfE i & & ERER & BA L7722 IGF X
GH ofi & EBIREITIEM Lo T,

feam 0 PWS Tl g IGF-T /3R FMEM TH O #0897 GH RZ1¥H %
EEZON, ZTHNEGHBREICLYEETE S,

<HARIZBT 2HBEE>
1) AHNCOWTIIRE S T D sl s L

(4) A IMBEDOBELTA T4 v ~OFEHRI

<GB T DTA FT A4 E>

1) Growth Hormone Research Society Workshop Summary: Consensus

Guidelines for Recombinant Human Growth Hormone Therapy in

13
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Prader-Willi Syndrome 2
A O PWS Tk GH 16 (0.2 ~1.6 mg/ A)IEEMKOLEFEICHATH
DEWER OREIXFFAHAN L OREDH Y,

2) Goldstone AP et.al. Recommendations for the diagnosis and
management of Prader-Willi syndrome. J Clin Endocrinol Metab 93:
4183-4197, 2008 1V (EHE = > Y — 7 hipb OEIE)

PWS JEfBI D transition [ZDOWTiEXHTW5H, EEMIZEWTIEZ GH
REICE VA DER L0 SN TV D7D AL [FEEDIRE O
MAEE LNE DDV, METETRATGH BREZPIET 5 &R
LA AL+ 5 & @ personal experience NWiE SN TE Y, EHIL
BEDOARIEICE T D GHIEEDOE L L CT+4r72 peak bone mass O #1415,
i & i ) OMERE, IRRERE DD, DDA DFE ORI, QOL D k3%
FoinTnad,

3) Styne DM et. al. Pediatric Obesity-Assessment, Treatment, and
Prevention: An Endocrine Society Clinical Practice Guideline. J Clin
Endocrinol Metab 102:709-757, 2017 12)

(The European Society of Endocrinology & Pediatric Endocrine Society

ET X B /NIRRT D72 guideline)
“Additional medications not FDA approved for the treatment of
pediatric obesity” ®IHIZ/NE & BFEW O PWS Tidk GH 169 23 R/ AK D 2
FIZANEDORLERH Y, BILE LT TFRAA RIA UB5HE ATV D,
Deal CL et.al. the 2011 Growth Hormone in Prader-Willi Syndrome
Clinical Care Guidelines Workshop. Growth Hormone Research Society
workshop summary: consensus guidelines for recombinant human
growth hormone therapy in Prader-Willi syndrome J Clin Endocrinol
Metab. 98: E1072-E1087, 2013 3
ZONFIZHOTIT 6 BICRH LT,

<HRIZIBTLHA NI A 5>

1) &4/ L

(5) BENEIZHR LA TORRABRRE LK OFRMEHFERE (LEFL (1) B
) 1z HoNT

1) #4772l

(6) Efto (1) 6 (5) ZEFEALBELADZLEMEIZHONT

<HEEEE - DRI HONT>

1) Prader-Willi SJEBERERL A BIIZ I 1T 5 GH 165 Ok | LA pl D o8 12 A7
ThHY 39 MDHE A TIEFEKORZ AT 2R S NIRER TRV 1DLE
2%

14
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