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47,XYY confirmed by karyotype and Fragile-X confirmed

Paracentric inversion (X)(q26q28) bychromosomal analysis and FISH

Fragile X confirmed by the presence of FMR1 mutation

10g26 deletion

12q subtelomere deletions by array CGH

Duplication of X(q21.1-g21.31) by G-banded karyotyping and array CGH

Maternal uniparental disomy of chromosome 14 (Temple JE{Z#F)

Positive FISH for 1p36 deletion. 1p36 deletions

Klinefelter syndrome karyotype by karyotyping and Xq duplication

10. Chromosomal microarray analysis of functional Xq27-qter disomy

11. Copy number imbalance in chromosome 2, 3, 6, 7, 10, 12, 14 and X

12. 2pter deletion

13. 6ql16.1-g21 deletion
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1. Weinstein SL, Dolan LA, Wright JG, Dobbs MB. Effects of bracing in adolescents with idiopathic
scoliosis. N Engl J Med. 2013;369:1512-21.

2. Oore J, Connell B, Yaszay B, Samdani A, Hilaire TS, Flynn T, ElI-Hawary R; Children’s Spine Study
Group; Growing Spine Study Group. Growth friendly surgery and serial cast correction in the
treatment of early-onset scoliosis for patients with Prader-Willi syndrome. J Pediatr Orthop. 2018 Feb
2. doi: 10.1097/BP0O.0000000000001123.

3. Weiss HR, Goodall D. Scoliosis in patients with Prader-Willi syndrome- comparisons of conservative
and surgical treatment. Scoliosis. 2009;4:10. doi: 10.1186/1748-7161-4-10.
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N PWS BBEBWTHEEIME TLTEY ., BIrENmOESI TS, L, IBE LB 5% EIZE
HDOWTOWEITIFEA LT, Kroonen HIFEE LN D720 ATEIESOF 14 67 8 B2 E 2 FEAK
TRBRLNDDITH U THISIEIES O] 17 Bl 3 BB B ER T A RLNIZZEE2HEL TV,
ZAUZKL T Nakamura SIHAIZIE S OF 64 Flrh EIEAOF 84 B0/ B4 FE % LLEARFF L. A B 72203720
ST EERE L CODR2], BEEDIKL T AALILD PWS BEIZHB W THREE SRS WL O TIEAR
WZEZREMBNEIE DFRIELE B E OB # I/ W EE 25D, Ll FITESCEEMAZE (=274 60
FELLE) TIEFiT e ofGE . BEEMEREOEITICRIE T 5L A2 b, BB EICEL THER
L. RSB EATOMEN G D, BHRIEL G DL PWS BE ITE UGB LE Th D,

1.  Kroonen LT, Herman M, Pizzutillo PD, Macewen GD. Prader-Willi syndrome: clinical concerns for
the orthopaedic surgeon. J Pediatr Orthop. 2006;26:673-9.

2. Nakamura Y, Murakami N, lida T, Asano S, Ozeki S, Nagai T. Growth hormone treatment for
osteoporosis in patients with scoliosis of Prader-Willi syndrome. J Orthop Sci. 2014;19:877-82.
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T U AIEBIL TR,
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ITENRET , R PERE | iR - RO AT TED, IS EE ., EE X 7 0N uUcBL ¢, =
T VAL LD EOGR ST TR0, T LA DD [l — O SUOMTENE R O A2 B 597, M0 IR UAH
HENTLDONRBURTH D, M— @O TE T AL ~UL% A L7=0%, Ramerman et al. (2019)7273,
PWS IZFHEL7c6 DTl H<ETH FBIEE —XIZEA 325 3 TH Y, 7>, risperidone DFEH
ERZHELET 200 T, LA, IRIFEE T O REMZ EiE 955 0 Th D, O CHIMRL TR
CCW IR, BUR Tl risperidone, fluoxetine, topiramate, fluvoxamine 72 & 2 HE B2 F I H T 5
TEEBELROVEE THD,

PERDFHILDONEFIT, LT DI EEHBHILD,

1) PWSOREMATEIERICKIL TIE, RO T o 2%t > THESE T A MIIRTEI IR0,

2)  PWSOREHATENE IR I ARRE 2 BUS L OB kSR, LR T 2RIt 7 -7
AL ERY | JFRIELUTEE I LW SV BB LB TH D,

3) PWSOATEMERORBUIL, HARZER (IRK ., BITENE) HDHNLIRILER Ov—F ATE O
PB R EME KT DI DAL BB G- ENE\, L3> CL g RS, EES 0
ATEEIEA~DO A, BIZOKEZAIZE Y EEDTIRND, —EDN—F ATENETFR TS, Mk
FH ORI L2 E ORI R ~D I AN E DD,

4)  PWSOIEMATENEIRI L CIAahE | RRChURS MR IEE 6 32856, B LGEEE I +o7k
FAEITW, REES729Z2TIT9,

L7eioC, FUMREZE 305813, B 3CE A DO R B L X A=A =F %5

BICU TR 32N EEL, BARRICIE, LT O RICHE T & THD,

1) IR AL HEDED,

2)  ZAIHHIELAR,

3) FEMMTENEIR, L0, R, B EEhME BORME, A, BEE YR RIS LW
BICIRET D,

4)  HERSMEIER BIMED AT RO T O HBIAVD 72N SN D IEEHUG IR FEE IV 5,

5) PWSIZIUWNTHERIFA D mHE OB OHE THHZLITHE AT, IEERPURGHIRIEO T | HEIR A
(CEER LS TODEAN I L7220,

6) EIEMH CUNZAAAT, e TR, M E s, Z8), BRI, Rk, T, WER) REDYAr 2%
ANZELAL & G2 ICRWER 3B DB, ER WL T 5,

7)  HI& A & (risperidone 0.5mg, aripiprazole 3mg, perospirone 4mg72 &) IHEAAEL | FEFFE IR ~D %)
REFIWEHDIVAY LEATEL DD MBI ST THE 25, /NNRIZERWTIE, SOICHH, AREE
LT D,

8) HWIFRIEBALARIZIZEBNT, LFORAU N TF =735,

- R, BUEE | TEEDME, HOREE, TR, REE Y L T R ORERPEIR A~ D2 R
PERIMRIEAR UK AT | e TR | M heE, Z8), BRI, Rk, %) o f - fRE
A oIS TEBORDL, FHEDRFHE - Z (32
BATIEFE DA fE YRS
JIT - B R RE R L
ITENDZEAL, RAREEED A - FR T
R, JEPH. BMI, 7077 F Ml T ANAT Bl



1. Puri MR, Sahl R, Ogden S, Malik S.J. Prader-Willi Syndrome, Management of Impulsivity, and
Hyperphagia in an Adolescent. Child Adolesc Psychopharmacol. 2016 May;26(4):403-4. doi:
10.1089/cap.2015.0240. Epub 2016 Mar 30. Review. PMID: 27028699
Prader-Willi Syndrome (PWS)IZ3517 D1 & BN T 2~ DX T 5L B = — FflTnaltrexone,
bupropion®Zh AT 58 D, 135% & R O K TENEIR O— B2 51T 5, Contrave(ﬂ‘/l/hl/#/
T Tur A OAA] KERLEIK D (FDA) XD, BMI30 kg/m2LL Lok A ERIE., & L<IE

1oL EOREIZBIE 35 A OHE (B MLEAE , 2800 IR . IR E SRR E) 240 3 2BMIN27
kg/m2LA LD NREIR LTI T, B EE3RE DR TOMBIFRTES L TR 7+) 618 [H]
FEIZED, BMIIE33.922532.712720  ATEMEIR B RE IS, naltrexoneld, A B A N2 A4
PUEETHY, 7 a— ) URIFIEDHH & LU CREFDAICKRSNCD, 77 a4 (bupropion)
(X PO AT/ LR TV - R =X FEIAL R EIEINDRI)ICH S LD, BART
IR,

2. Lo ST, Collin PJ, Hokken-Koelega AC. Psychiatric disorders in children with Prader-Willi syndrome-
Results of a 2-year longitudinal study. Am J Med Genet A. 2015 May;167A(5):983-91. doi:
10.1002/ajmg.a.36998. Epub 2015 Feb 25. PMID: 25712902
FTE T N I T —T DI, 6L (T-175%) OPWSEE )L Tk 32 Wr w2 4 i
1To ZOOHDIBNIZKIL T, 257 v —T v T2 Wi AT, WFFEBRAAIC e D | 240 55 RITHE #f
FPEIER DY | HUREHIR IR CTOIBIREDHY . BAAGE R TITREHIRIER Z A T2 H 2L, 24E DB
LR TIZIAD B IR KGR D 2N HURE PRI DA A& ZE LT, ZE% (R ER 2 AL
7o TR0 o I IHRERME IR E 23 e e B EE L2 A H3U(20%), AP, MBI, AL, 1IQD BT 72
ol

3. KohnY, Weizman A, Apter A. Aggravation of food-related behavior in an adolescent with Prader-
Willi syndrome treated with fluvoxamine and fluoxetine. Int J Eat Disord. 2001 Jul;30(1):113-7.
PMID: 11439417.

ART )V« )L L D DOHAE, LIS, 14555 JiZxt L Tfluvoxamine - fluoxetine% $ 5-L 7=
LTAH, BATEIOHYE HZISEO)&%MJ#M ?Sb%irwlo

4. Durst R, Rubin-Jabotinsky K, Raskin S, Katz G, Zislin J. Risperidone in treating behavioural
disturbances of Prader-Willi syndrome. Acta Psychiatr Scand. 2000 Dec;102(6):461-5.PMID:
11142437.

Al A —7"2TUF5E, T (BB A ERIILN) OB EATEIER 2 L H7ROPWSEE ITXIL
T, VAY R 237 % 5 (1-3mg/day; “F¥J1.6mg/day) , Clinical Global Improvement? 15 s,
144 7315 (very much improvement) , 644 7325 (much improved) T&HY, 3. (minimally improved), 4
i (no change) (TVeolz, TARSND BHE TREITRA, 155 T 144 5 2kgDHEAN, HERS
TERFORIERIT 2L,

5. Bonnot O, Cohen D, Thuilleaux D, Consoli A, Cabal S, Tauber M. Psychotropic treatments in Prader-
Willi syndrome: a critical review of published literature. Eur J Pediatr. 2016 Jan;175(1):9-18. doi:
10.1007/s00431-015-2670-x. Epub 2015 Nov 19. Review.PMID: 26584571.

6. VATVTAvY-LEa—, MEDLINET1967/01-2014/12D Hi[#], % —7 —RIIPWSEFEBR )R
B AR, 241K 0530, Aat102 Ao, NRRIZLL FoLEY,
risperidone (three reports, n= 11), fluoxetine (five/n = 6), naltrexone (two/n =2), topiramate
(two/n=16), fluvoxamine (one/n= 1), mazindol (one/n=2), N-acetyl cysteine (one/n =35),
rimonabant (one/n = 15), fenfluramine (one/n = 15).

B &, Bt BB ML Ctopiramates A 2h, REMER BINES AV I — DR HEIERIZXT LT,
risperidoneZ23 B %0, B 7 12% L T, N-acetyl cysteineZs G %N, SMFRIEDHFFEIIA 45
RCTAMFIZVD,

7. Dykens E, Shah B. Psychiatric disorders in Prader-Willi syndrome: epidemiology and management.
CNS Drugs. 2003;17(3):167-78. Review. PMID: 12617696.
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Ramerman L, de Kuijper G, Scheers T, Vink M, Vrijmoeth P, Hoekstra PJ. Is risperidone effective in
reducing challenging behaviours in individuals with intellectual disabilities after 1 year or longer use?
A placebo-controlled, randomised, double-blind discontinuation study. J Intellect Disabil Res. 2019
May;63(5):418-428. doi: 10.1111/jir.12584. Epub 2019 Jan 4.

SR E — % 2 81 A RIRES TENC %4 Drisperidonedd 1 1E T REVE IC B4 A2, 7T 1R % HERE
— CHEMRT X MR R, 1L OTERE I IERRT 1485 T BRERY CrisperidoneZ 77
TARIZE S, 14 NOKFFEREXrisperidoneZ a4 2 5 L7a<HEFE, 10K T8l %, BIEITE)
(Aberrant Behavior Checklist) . 3L, TOMDEE (PAF R T THL T /8—F UV HE
WO RE, NP, BEEF MR T — &) 2 WL CH, 18K TEEDOI H82%IL, BRI H T
\ZCETz, BRI OWTL, MR CAHBEZIIRL, 72720, ®WIRITAIZ W T, TaEkEERED
IEDNAFIAF LR THY, (KE, JEFE, BMI,, 7077 F Ul TANAT 2 AEIZ OV T,
TR TREDIZODIF ELWEE R T o7, BT Srisperidonef 236U T, Z Va1
TLThH, R EIE 5267, METEI ARS8 X ATReTHY , (R, JEH . BMI, 7
077 F ANl TARAT EAENZ DN TR, 2o THFELWRE A S mT et R H 5,

Allas S, Caixas A, Poitou C, et al. AZP-531, an unacylated ghrelin analog, improves food-related
behavior in patients with Prader-Willi syndrome: A randomized placebo-controlled trial. PLOS
Published: January 10, 2018 https://doi.org/10.1371/journal.pone.0190849.

AZP-5313, 77 —Ah AL« 7T ZH (BHIRHTHL) OIET 2 /AT LI T B3IV TT il
TV DA LR AFEMRAZFLEL . EMZBW TR AR A ST 228 H BT
%o 4T NDOPWSHEFT KL TAZP-531% 14 H fHlIcio7-0 e 5L, xHHRRES bl L 7=, AZP-531IC35\
T, A A=27 (Hyperphagia Questionnaire, HQ) M ¥ A7 QI H A7 | EIEE R A\ v
IZRWCTh, AREARUES LT, AZP-53UZEWTC, IEFH, RABI &I TH B2 2580 5
DS AREICB W OIA B AT o7z, AZP-53LE, B MBEEL ~ L EREZE IR ST
7

Dykens EM, Miller J, AUgulo M et al. Intranasal carbetocin reduces hyperphagia in individuals with
Prader-Willi syndrome. JCI Insight. 2018 Jun 21; 3(12): €98333. Published online 2018 Jun 21. doi:
10.1172/jci.insight.98333

BAEMPWSIEGNZ KT 2R ho v (ALF L HHPWE) ORimE 704 2ME BB kiR, #&%
GHE (U7 N) 7770 (20 N) DLLE:, 14 H [E, A R GRET, e IREFIC L T 21T
(HPWSQ-REFHAZT) 23 BT I, BATEI~OZNRIT, DT RaRA 2+ (FRIESER=YBOCS,
BEHE G R A Clinical Global Impression) SFHBE, A EFROMEICAEERL,
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PWS 23517 % GH /i R4axiE, ARl LN AHmIcdHY, GH i R eElZlisn s B8t —E
DOFFETRRDBIND, Tz, &R 1 LHERI SN D IR 26 32 BF B W TE OB X &V, Lo,
N GH 73 AN 424 J& 3 DIE B TARD T 7w, B2 1L, Cohen B, 0.4 ~15.5 %> PWS 47 fi

IZBWT GH W ATRREZ T, 32 5] (68%) I& GH S WALZRBDT-, GH b AEOHEE I,
AR (18 7 HRil) T 27%. @FEH T 81%E., MR TAEIZEL (p=0.001), 7=, JEHEEET
88%. FENETHHRET 58%& ., IEMRE CHZICE N >T2 (p=0.04), £7=. Donze Hi%., BIEFAIIC PWS &
TS, D7t 2 FEO GH IREERHY, SHIZHE AT RIZELE PWS B 60 Fllcisu
T, % IGF-I X1 IGFBP-3, GHRH (1 pg/kg)-7/L¥=> (0.5 glkg) D GH ZMpL T
L (RTPBEERL) . ZOFER, Mg IGF-1 X1 IGFBP-3, GHRH (1 pg/kg)®H o\ NI 7 /v F=2 (0.5
g/kg) AMKED GH ZMatliz, OSSR, IGF-1 (%2 6 (3%) 1238\ T —2 SD Kiii, IGFBP-3 |
IE#IPH, GH TAMEIXH B 17.8 ug/L[12.2~29.7] T9 fl (15%) 128\ T 9 pg/L Kiii Th-7=
25, BN GHD DFE#E (GH THfE <9 ug/L 7> IGF-1<-2 SD) Ziili7= 3 HlILiRBd bk~
HL TS, 7283, GH TEEIZIWCTlE, YR R IE G SRS AV —RE B T B A1 o7,
EBIT, PR REIS FONMFEAE T HE AN £ GHD 2 322803052805, PWS 28 GHD @
ELEE R R ChH DD E NI TIERU N,

1. Donze SH, et al. Prevalence of growth hormone (GH) deficiency in previously GH-treated young
adults with Prader-Willi syndrome. Clin Endocrinol (Oxf). 2019;91(1):118-123.

2. Cohen M., et al. Growth hormone secretion decreases with age in paedriatric Prader-Willi syndrome.
Clin Endocrinol (Oxf). 2015;83(2):212-5.

3. Martha PM Jr, et al. Endogenous growth hormone secretion and clearance rates in normal boys, as
detemined by deconvolution analysis: relationship to age, pubertal status, and body mass. JCEM
74:366-344,1992
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PWS BEIZH T DM REAR NAE D BEE 1L, STHRAYIZIE 63-100% T (C5CHk 1), & O EAEEITIEN S
ZH (K 2) , BABHIRR (R, X AYI—, ZEEE) ICEDEW T ESD Gk 3, 4). PWS &
FAZBITDYEREREAS TIEO FURILTE EITITARI SHL TS, BER Rl R () O AT
724, JIBARWUKS B E (FREME) BRI G- L VD EE 2 B TS (SCHR 5-9) . FE6HAY7: LH RMEIE
KT F R e VRIS RE AR 2%, A BB B AREEFE %Y FSH @il RS PEME IR BE RE AR T iE A
AR (LK 8, 10). 10 fAB XU AD PWS BEIZBW T, Ao ey BRE, 7T ANAT B AKE,
TSRy EFARDS TR 4) . PWS ZMEICIBWT, IO a S GRAEC K AN) Ofs F,
HADFE SRR IE, 70 U T IR A& 74 Uik 11) . 8512, BEGIEE O PWS R T, E% FRO
TR BB L O LH S S CD. FSH I BRI M6, (KE~1EH ~ Bl kE &~ 7ofi
LD, ZOZENDY, FARMERS I ONFEIEMEORA BR EHELE S NS (5THRR 9) .

PWS BFHDELTIE, Bk, MEIREREIR T 280 5. FMESHEIZAK (HAERICIHLNTH D), 12
RPN EEY, REpl OiERE 215, LB TlIRg/ N NaBOE L, B IR CiiE
B RA 2% (Ui 12, 13). PWS T, mini-puberty [Z1E 5 (22O HND (CCHR 14, 15). FlZ20L
MRIOE R RS, 5RO 80-100%I1Z78HHIL5 (SCHk 1, 10, 12, 16, 17). hCG {REAHERE 255
NHL Lk 18) . 2<%, FREEH2E 35, FREEHIE, SCHNIZIX 69-100% TS T
W5 ik 1, 10, 17, 19) . SRS BEZAH$5 16 40 PWS 5 8 CEHAEE 1.6 7#%) 12 hCG 250-500 Hi
AL, ez 2 B 6 W ML 724 5, 13 A E DIEFI TR O E N FREL, 23% TraflliE
FENF T FRELIZD, 76% DAERITIL, K REER M E CTho7-. (SRR 2 B0 hCG 15
I, BRESCEREOREICEWIREZS =57 /HEMENHY Gk 20) , KEVNERFEEOBIRFEE
2N, R RIZH LT, FAINORNZ hCG e H-E2RADZ EZRHELEL TD LR 18) . ZLDHAET
%L, PWS BIRIZHEWT, HARRBIOVNIH R REX RITER ST CUER 4, 14). L L7
5, WEBIZFEER13-2SD LLF I BIATe (GUHR 21) . /NS fa2E1E, Z<DIERD PWS BETHS
ALOHL [y DM RIZRRER LW FE - T, SIMVHERICREEA A TS, D BT ANAT By OFEI O TEHE
23, MU —=U F SO RTREME D D (5T 9) .

PWS 5 1%, mini-puberty 23 IEH(ZFERL, £%%0r H ], LH f, FSH i, 7 ARAT 0 AED |- 5-
ZRHD (MR 14) . 2Dk, TARAT R DR L, BIEEMOMEIK T35, BEMNT K
T 5L, TARAT AL ER3 50, KEICEE £5. LH, FSH 13k 2 ThHD. ZLOMETIE, LH fEIT
EH FERNSIER THh5H2Y, FSHITEIL, IEEbEEa 245 Gk 3, 4, 6, 8, 10, 21) . HEkRES
A NMRO~—D—THHA e B, <O BEMBIOR A B TIHEERWOLEKRE T,
B RE R 2OBRTIL, JVIHL)EZ D (SRR 3, 4, 6, 8, 10, 21, 22).

PWS B 68 £ OHERTAORIZEN S, A2 vy BITRTEERELIITIES THHH, BEHLEA EIC
KL, [FKFIC FSH 28 B2, 7ANAT mAE, BEMIZ B350, 5 X—k 2 AL Fick
EFD. —J7, LHAEIE, EFRT20, 95 R—Bo Z AV EB 272 (GCHR 6) .

PWS ZMEIZEB T HIERREREIS T1E, PWS OB, BEMBIOR AN BIEERRO 2 —2 % B
% (3CHk 7, 23) . PWS LTI, 76% b OHEFE T, HAERHZ, FREESC/NEROIRIE A 35 (COCiEk
13, 17) . PWS MDA ~OU IR THRIAV Y. 26<TTUE, PERREITIREET, kM@t
S 195 OUHk 24) . — B CIIE eI B AE A 25882 (STt 4, 25). i@%, PWS LTI, &
FEH O K THLIAEERITIEF 7 EMHmCTHEEDDY, Tanner 378V L 4 FE~OEITIZAEIZEN,
Tanner 5 JE 22T HBE IIIET 12D 720 CGTHR 11, 23). <D PWS & T, #3370
73, 8-25% T HREMN AHAA. FIRFRZIEEIE L) 20 7% ThHD. LUE AN ZEDKEV. 2, FIFE
NFEKLTHZOHIL, AR THLZENEEAE THD CLHR 3, 4, 11). PHEAREEREDFIE L7201



EEY B iX, PWS O AW T, IRITIRMEAE LS (5K 3, 4, 7, 11, 22, 23, 26) . PWS %4 61
2 DRERTRIRFFE D, JRARIRRE 7" — 0/ NSRRI IR AR LR 7241503, IRARO B0 IR M D HEA T
NEEEIND. ZANT VA — MEEOENZ, LH fEIIF xRS, FSH EIZIER . EEY O RIX
IEFEEDLZRVS, EATHEIET S (CCHR 11).

PWS B TIFAEZME DA 1L720 A GUHR 13) . PWS Tl 6 1D HEEDS A S D (STHR
9). 15q11.2 FHIKD K KZAG T 556, 50%DHEH T Angelman JiE BERED B 2 HET 2 FIREMEDN D
(3CHik 27) . F2B%, Angelman JEBERED VA HPELT-HE 03805 (3CiEk 27, 28) . L7223 T, PWS % T
VX, YRR (10 fCLARE, AR08 AT REARID) (272 TR EE (PRI T 4 OREE 2 DWW C) 2 THOR BN D
% (SCHk 2, 13).

PWS LMD—ERI%, M EET 5. A2 B3 20pg/mL LA E (ZOMEIFEE THHA) THhDH
&, BEZEDMRT- D FTREVERS D (SCHR 4, 26) . FHTRLF 1 () :HE%’@H&%%&HIE)

PWS 35 D 5B 44k 14-30% CTRROHBID (3L 13, 17, 29, 30, 31, 32). ilH 20T 787, %K
MR RO IMEERBD N0, —ITITEMEEZ LN TS, FIRIZIE, SORHRAECIRE

DRI THLZEZ T2 CCRk 9) 72120, BEMOIKENHILZR D, J70bh, BIR T
HIREN 4mL B2 72\, R CIZELED Tanner 2 LW E T EBIES 7 A a— 4 A MEE)N

% (SUHEK 25) .

PWS BE T, fdi & LU ¢, BB 7 Fuesy (Mg DHEA-S) 28, /NEMNITE EHL T
B, WE RN EE R 5 (SR 4, 32). Eﬂ' IR E D R AN FANZ LA R Lﬂ\éﬁfﬁémﬁ
&5 (Cidk 32) . BRTRLUFFI, HE{%&L\L BT DA A) R0 IGE-1 DB BN A &
HERIED Uik 17) . £7-, PWS B %ﬁ"%ﬁ“@% 1%, IEROFEDHI2HT) TR F L
FREEE L WA ARE iﬁ%é(j{ﬁ@:w).

HRRPE R BRI, B, PWS BB D 4% TROLILH (SCHK 17, 29, 32) . GnRH analog ®
TRIEIE, IS 3207 ET 285 Uk 33) &, BN Z MG _RELOME DB D (STHL 24) .
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BE S5 —TFT—IEEHOBERITARTAAERIZANIT T

CQl:  GH A% 4k O Bl 72 R 1T D5 2

[HESE]

TS IZBWT GH {BEIL A REZR R BB 4 D& THD
HELERE 1

ITEF AL UL A

[ﬁéﬁ?ﬁ‘ﬁ]

S IZEWT GH IR MR HERSND Z LT E 2RV (SR 2,9 D RCT BL U4 D systematic
reV1ew)\ ZDOBRBRFHIZOWTIL, TS OZWBNENDLT—AbH0, LTI, AR
FEEbhd 6 ®ETIC, Mit&iTo7c, Z205H RCT X3 1,6 THY, WIhbREHNLDME
# (GH BRAGFFHI N Th D) LT/ B B TR OLEICHF L T LML RELTWD,
T2 SCHERT T 1R Th->Th GH BRI R B H DL LEIEFIL ~ L TIEHLPMEL TS,
SCHR 3,5,7,8 13D T A0S BEAE 2 EIAT B TIde Vb oo 50 Bl DL R LB 2 TS B 2
L. HFEPDD GH IBRMRE S R TREWETHILERLT0D, TRBEHEA TS IZBW
T GH BRI BWICHIA T & THDHEB 2 HILD,

Growth Hormone Treatment of Early Growth Failure in Toddlers with Turner Syndrome: A
Randomized, Controlled, Multicenter Trial Marsha L. Davenport, Brenda J. Crowe, Sharon H.
Travers, Karen Rubin, Judith L. Ross, Patricia Y. Fechner, Daniel F. Gunther, Chunhua Liu,
Mitchell E. Geffner, Kathryn Thrailkill, Carol Huseman, Anthony J. Zagar, Charmian A.
Quigley (2007) JCEM 92, 34063416

9 7 ADD 4 5D 88 44D TS ZeMEIZxE 35 MEAE 2 {b b ek BEEAU R . GH 159 #F (50ug/kg/day) &
YRR BE IS T 2 R CORBORMRE LR LIZEZA, A% 9 7 H THIREDIREZR D IV E
HWODIRIEBR 4a 2 L FF 585 R Th -7, (Level 1b)

Impact of growth hormone supplementation on adult height in turner syndrome: results of the
Canadian randomized controlled trial. Stephure DK; Canadian Growth Hormone Advisory
Committee. J Clin Endocrinol Metab. 2005 Jun;90(6):3360-6. Epub 2005 Mar 22.

7-13 % 158 4D TS ZHEAEA BT L, GH 0.30mg/kg/week TR TAHREL BEIGHERE ISy
FEMARE R 2em DL FHLAUL 14 UL B2 F TR L=, GH B 61 4, MEIRHREE 43 4| 50
K BPEIE LT, e B B ld 147.5+/- 6.1 (GH) & 141.0+/-5.4cm (C), EH EIC GH BRI TH
otz (P < 0.001), GH IGWHEICLD Y EMEAIE+7.2em (IEHEX M 6.0, 8.4) L& 20 i, (5%
BA 4 - i 1T B 9 2R 72 L, 3% 472 L) (Levellb)

Linglart, A., Cabrol, S., Berlier, P., Stuckens, C., Wagner, K., de Kerdanet, M., Limoni, C., Carel,
J. C., Chaussain, J. L., and French Collaborative Young Turner Study, G. (2011) Growth hormone
treatment before the age of 4 years prevents short stature in young girls with Turner syndrome. Eur
J Endocrinol 164, 891-897

Girls (n=61) 4 %75 GH 15%(0.035-0.05 mg/kg/day)Z Bl 45 L 7= S8 Ol B 218 25 O SE B & EL 8%
L7z, 4 #1% ., E¥+1.0 SDS (from -2.33+/-0.73 to -1.35+/-0.86 SDS)@EEE%%M%W&) it &
DR E B (+0.3 SDS, from-2.09+/-0.81 toK -2.44+/-0.73 SDS; P<0. 0001)&tb$§b7§ EoT,
B0 GH {55 1E Turner JEME R DT B 7% OWEICH BT 2 A58 M%é (Level3)

Height outcome of the recombinant human growth hormone treatment in Turner syndrome: a meta-
analysis. LiP, Cheng F, Xiu L.Endocr Connect. 2018 Apr;7(4):573-583. doi: 10.1530/EC-18-0115.
Epub 2018 Mar 26.

MEDLINE, EMBASE and Cochrane Central Register of Controlled Trials and Cochrane Database
of Systematic Reviews ZFH AL, 640 kDS H 11 SLHERIZ-DOV T GRADE v AT AMZHET TREA
ZAT o 7=, thGH R ¥ (T B IE B (LB L. 7.22cm(+1.22SD) @ & £ 8 I % 38 ® 7=,

rhGH/oxandrolone DIEG TR T, SOITHRME T K5 2.46em HEINL7z, (7695 BA 46 4F n (2B 9
DRETRL, % 7RL)
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Hofman, P., Cutfield, W. S., Robinson, E. M., Clavano, A., Ambler, G. R., & Cowell, C. (1997).
Factors predictive of response to growth hormone therapy in Turner's syndrome. Journal of
Pediatric Endocrinology and Metabolism, 10, 27-33.

70 B> TS BF D GH ROk 1 L LBV, ZOMERBIMNCOWTEELE 25,15
PRI T DR FIZHOWTRET EAT 272, TORE R RE S KL, target height, F 4 i, i D4
ONTFHTHZENHBI LT, (Level 4)

Growth hormone and low dose estrogen in Turner syndrome: results of a United States multi-center
trial to near-final height. Quigley CA, Crowe BJ, Anglin DG, Chipman JJ. J Clin Endocrinol
Metab. 2002 May;87(5):2033-41.

Lk, MVE% GH HBEIMARBREIT 72, TS 232 FlastgtL, 6% 1L GH 0.27 or 0.36
mg/kg DWTNNTNZ KA ED E2 HLUIEEOMAE b 4 /42— ‘/T\ 99 4 i H
FFECRIEL, IR BLEIE 10.9 +/- 2.3 5 T, 152.4cm VL BIZEIELTZDIL, 29% Th o7, E2
TRIR O 4| ’73»75%9%?“‘ GH K&, smHEffok&ky Rixznzn, 145 1 +/- 54 & 149.9
+/- 6.0 cm TINOBIZHROEENHST=0OIL, B E B E /B FE L OMKE, KIRE, =R —
R D AR 3R "C&)oﬁ_o (Level 1b)

Ranke, M. B., Linberg, A., Chatelain, P., Wilton, P., Cutfield, W., Albertsson-Wikland, K., & Price,

D. A. (2000). Prediction of long-term response to recombinant human growth hormone in Turner

syndrome: Development and validation of mathematical models. KIGS international board. Kai

International growth study. The Journal of Clinical Endocrinology and Metabolism, 85, 4212-4218.

https://doi.org/10.1210/jcem.85.11. 6976

686 {5l GH 16 &7 T2 TS :ﬁuérf%}imm:%%fxffzé%?&*ﬁ?ﬁbfco B 1

H ORR BRI RS EL G 27201, kTS R EGERBR O R4, £, (KH SD,

HIZEERE (1 @ H729) . oxandrolone DIGEPFH OF ETH-72, (Level 4)

Reiter, E. O., Blethen, S. L., Baptista, J., & Price, L. (2001). Early initiation of growthormone
treatment allows age-appropriate estrogen use in Turner‘s syndrome. The Journal of Clinical
Endocrinology and Metabolism, 86, 1936—1941. https://doi.org/10.1210/jcem.86.5. 7466

TIZRAHCEIZEL TS Nﬂ 344 BTG GH BXWN E2 1B A% 1T T\, ZNEIRHE
Fﬂ%ﬁoﬁ%®¢ﬁ“ﬂ T N—T 5T 2L (2-10, 10-12, 12-14, 14-18 5%). BT 24758 E B8 AN £
TO GH DA DIBRBEBFE N RO R VDT, HETHRZHBIN TV THL, 207V —T 1%
E B ABOKRERL, IVEFEM T E EALZ ML 2 ZORE RN, GH Bl
TIHREZ T TZFEBORSEAMB L, (Level 4)

Sas, T. C., de Muinck Keizer-Schrama, S. M., Stijnen, T., Jansen, M., Otten, B. J., Hoorweg-Nijman,
J.J., ... Drop, S. L. (1999). Normalization of height in girls with Turner syndrome after long-term
growth hormone treatment: Results of a randomized dose-response trial. The Journal of Clinical
Endocrinology & Metabolism, 84, 4607-4612.

2-11 IEDORIBIF D TS68 Bl axf L7025 3 FEOEL G- ED GH FEICHEEAEZA TRV T2, A B
X, 0. 045 mg/kg x day T, B EEIEZH D 1 413 0.045 mg/kg x day TZ D% 0.0675 mg/kg/day
IR C BRI MO 1 1T 0.045 mg/kg x day, 2 45 H 0.0675 mg/kg x day TZD% 0.090
mg/kg x day CNER & L7, B2 1X 12 ik CEATEHRELZ, 2O/ R A B~ B,C #E136A
Bl BN E-72[A: 158.8 cm (7.1), B: 161.0 cm (6.8), C: 162.3 cm (6.1)].
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CQ2: ML Ex=Aba AR RITHE RSN D)

[HELE]
HELERE 2
TEF AL L C

[ﬁﬁf‘ﬁ]

S IZBW T AT L E AVEN AR “IRMEBA LI T, BB Ic& 5 &4 LT
< ER R RETHOEEREL SO THERINLZ LT T TIZEZLDOFM L TRINTVD,
R A B — % A0, R M E B E L W E o & BIS 100-200ng/kg/d LLF O E2
B2 . RPEBA AR R I KO B ATICB AR L, Ic S R TR OWES, IV AEBN BTV
WY A Z T SEDIEE HEL TS, 7212 LEOFEMIIE o TV, BIEW 21O RCT
iMT%Oﬂ’LTb\Z)ZP ZNHORE R H &L ERDIRA &L ELBETRTHLOTIESS

ARG EEZ R T T —ZIZIEZ LW, R TRICOWTIAREL LR EILZ L
J:OT&@%Z’)\ A% Uk 3 OISR ER#E ToERE R TRICB W TIOR3 fE IS
RHAREME RS,

Effects of low-dose estrogen replacement during childhood on pubertal development and
gonadotropin concentrations in patients with Turner syndrome: results of a randomized, double-
blind, placebo-controlled clinical trial. Quigley CA, Wan X, Garg S, Kowal K, Cutler GB Jr, Ross
JL. J Clin Endocrinol Metab. 2014 Sep;99(9):E1754-64.

KA & A e A7 &EEOF HMIZIIT% prospective, randomized, double-blind, placebo-
controlled clinical trial T2,

5.0-12.5 5D TS149 BilD5H 123 FUZ DWW THEMT 21T >72, Low dose HE(n=61)I%. # 1 ethinyl
estradiol (EE2) % 5-8 % C 25 ng/kg/d, 8-12 % T 50 ng/kg/d L 5| Z O M 1A 3R (n=62)1%1%
AN, 12 LRI, 100 ng/kg/d 22HilH EETH &L SO G5 L, (KH BB CIX
telarche O EFHAAS LML L(11.6 vs 12.6yrs), - IRMEBOH#ELT N EVEESR (3.3yr vs 2.2yr) ThHHo7=,
GH 1HRICL2H BES I A ARH &= AMa 7 EIE IR MO B AR | 3 K OMELT
WEVIEE BRSO LT, ZOBLENOHEM ET AN AR IE, TS IBROAH 1172
BREELTEETRETHD, (ZET U ALUL 1b)

Conjugated oral versus transdermal estrogen replacement in girls with Turner syndrome: a pilot
comparative study. Nabhan ZM, Dimeglio LA, Qi R, Perkins SM, Eugster EA. J Clin Endocrinol
Metab. 2009 Jun;94(6):2009-14.

Lk, WAE % GH A EBIFEIARBRETT o7, TS 232 flaxtgil, /6% 1L GH 0.27 or 0.36
mg/kg DWW NTZ, K H & (8-10 yr >20 kg : 25-50 ng/kg+d, 10 -12 yr 67-100 ng/kg-d,
>12 yr age, 160 200 ng/kg-d)? E2 b LUTAIKDMAHDOHE 4 "F—0 T 9 AV RK T EE
TEEL, IRWBAAIT 10.9 +/- 2.3 5% T, 152.4cm Lh EICEELZ O, 29% Th o7z, E2 1h
DA 06, GH K&, mABFORKT RITTNLTH, 1451 +/- 5.4 £ 149.9 +/-
6.0 cm TINBIZHR G BN HST-OL, FH4 B £ /8 4R fp Lk O 8, KAE, =M —iFoD
BWER R, Tholc, AR T EHEDO RSO A 7S M B 1E, & REGZUEL
ol (BB T AL UL 1b)

Prepubertal ultra-low-dose estrogen therapy is associated with healthier lipid profile than
conventional estrogen replacement for pubertal induction in adolescent girls with Turner syndrome:
preliminary results. Ruszala A, Wojcik M, Zygmunt-Gorska A, Janus D, Wojtys J, Starzyk JB. J
Endocrinol Invest. 2017 Aug;40(8):875-879
28 B TS ZxfREL, 14 FUIK UK E=ARa 7 AR R (LE) 2 i T L7z, —J7 14 B Tix
WERDTIEZL D= A7 8 AR L (CE) 2, 12 mk ChlAa LTz, IR = Aha 7 R ik 1
12 AT 10.5 WOIZBA AR L (62.5ug/d), £ D% 12 & Tl O AT L EAZITIH D TH
%, 1B 3 A Clk, L A7 — Ll , LDL OfEA LE BECH B FL W, k.
ﬂ@ﬁ“\ BMI 72T iﬁ[ﬁ% (ZFE o7z, FREAH OME A5 LE 1E CE I REVIFELVA
LB ZHID, (TET U ALUL 2a)
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Gradually increasing ethinyl estradiol for Turner syndrome may produce good final height but not
ideal BMD. Hasegawa Y, Ariyasu D, Izawa M, Igaki-Miyamoto J, Fukuma M, Hatano M, Yagi H,
Goto M. Endocr J. 2017 Feb 27;64(2):221-227. doi: 10.1507/endocrj.EJ16-0170. Epub 2016 Dec 2.
17 51 TS IZxF L C, ultra-low dosage (1-5 ng/kg/day)® E2 % $& 5 L(E Bf). = D%l % 1E e DO
FEHIEZTEAT S 30 10> TS(L BF)IB LT IR PEER S B AR FE R LIZ(S )21 il L HL i, ML
72 E BEDTRFRBHAR1E 9.8-13.7 ik T A& H K13 1524 £ 3.4 cm & L #ED 148.5 £ 3.0 cm {21k
RARBIZEDSTE0, BMD IZEBW T, E B L BEEBIC SHEE L, A B ICIKD>72(0.262 or
0.262 g/cm3 vs 0.290 + 0.026 g/cm3),

OB EM EOT AT AREIE, HRICBWTIEE OIRREE L, AR THDHA,
B EESICB O TIE, FERE TR o7, (RET AL L 2b)

Optimizing estrogen replacement treatment in Turner syndrome. Rosenfield RL, Perovic N, Devine
N, Mauras N, Moshang T, Root AW, Sy JP. Pediatrics. 1998 Aug;102(2 Pt 3):486-8.

9 Bl> GH {62 6 » A LA LT TS TS, 12-15 @ RFICT A7 2 WIESH T 1 [R5
ZBAMEL, 6 7 H 12 0.2, 0.4, 0.6, 0.8mg SF & LTz, TNENMERK D AN 7 R FRIFEIEEIT T
W5 TS (11 #i1<0.15mg/2days, 2 il 0.3mg/2days, 4 5] >0.3mg/2days) Lt X THRE G EXNA B
IZ 2.6cm, E 0T, (BET AL UL 3)

Ross JL, Quigley CA, Cao D, Feuillan P, Kowal K, Chipman JJ, Cutler GB Jr. Growth hormone
plus childhood low-dose estrogen in Turner's syndrome. N Engl J Med. 2011 Mar 31;364(13):1230-
42. doi: 10.1056/NEJMoal005669.

Double-blind, randomized control study. 149 {511 TS(5.0-12.5yrs)x4->DOFEIZ53 1T BRETE1T -
720 4 BT, GH, E2 Wb 43 (n=39). GH D %43 (n=40), E2 O A A3 (n=35), AL
(n=35) Th%, GH 1% 0.1 X 3mg/kg/week, E2 % 25 ng/kg/d, 5-8 y; 50 ng/kg/d, .8-12 y; .12 y-
100 ng/kg/d LHiEE L=, B2 MG RED 12 7 LAKR I 100 ng/kg/d DIBWE %52 1T 7=,

T EITFNE-2.8140.85, -3.39+0.74, -2.29+1.10, -2.10+1.02SD T -7-, GH IBE Tl
£ SD T 0.78+0.13 O B’ o72, GH IR D ZIZHK L, GH+E2 TIE & £ 13 0.32+0.17SD H#/1
L7z, (BB T AL UL 1b)

Salutary effects of combining early very low-dose systemic estradiol with growth hormone therapy
in girls with Turner syndrome. Rosenfield RL, Devine N, Hunold JJ, Mauras N, Moshang T Jr, Root
AW. J Clin Endocrinol Metab. 2005 Dec;90(12):6424-30.

FHNOOMK A & O B2 1%L, B2 IR M A LT THRONLH E TH%EF%ERO TN
MEVORFR DB EIZ, TS 22 E IR KB e F I HE 12.0-12.9 7k(n = 7) & LIXIR % BH 4A 2 IE
B 14.0-14.9 3% (n=7)THITTHRFZIT o7z, W 12 5T GH ZBiEL T\ o, B, 72
FEVEHEREVWT L E2 7% A 118 0.2mg 5L, 1% 6 » H 8T 0.2mg (28 &L 1.0mg |2
BE%IL 0.5mg HTH R L, 2hE 3.0mg S TH &L,

fE R E K H BICR W Tl 3 M TR O TR, KA & T, A B R EBOE AN
Rl (ZET VAL UL 2a)

Estrogen Replacement in Turner Syndrome: Literature Review and Practical Considerations. Klein
KO, Rosenfield RL, Santen RJ, Gawlik AM, Backeljauw PF, Gravholt CH, Sas TCJ, Mauras N. J
Clin Endocrinol Metab. 2018 May 1;103(5):1790-1803

IR T AR ARTITRITNEVOBL R DI ET L7 systematic review, TR#E1E 11-12 5k O M
BRI SNDRET, 2-3 ENTTHET D, BVNIXMEHENOHBTIETH E TR A8 S0
A ThD, IGRBMBITRE =AM 2 WD ERHELRE S, L LA N FICALRWE AT
07 %% [E 3 5, Ultra low dose 1R IZ DOV TIE, BIfEZR benefit 2372272 8N 5
recommend L72\ L TWND, (ZET UV AL~UL ?)
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REDBLEINOMLERIGR THOLZEITHONTVWDN, ZOIEHEE N FIEIZHOW T, AR E
MZ N, A1l Estrogen ffl LR ELL THELESHLD protocol 1E7R1THN, EWNHZEATLIT, =AYy
ORI BRI AR R 5T RO = ARa S o Fk S Ll I0HERE S D, B
AT DWW TR 21T o7,
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HELERE 1
TEF AL YL B

(i 35 ]

)= AR & 5ZB % systematic review [ZZ2CTliE 2 W(1,)EE T 7=, WTInbIZ 2
1L Tpublish SNEHLDOTHY, DAaKEbR N = A Z U LB L, IR PR B O & 5
IZBNTHDLED TITRWNWIEN RSN TWD, CHR 4 Tl BIREICR = Aa 7 ol | 24
WL TWD, —H T, 20 E (F ) TR THD, RCT 1LZZ T, 2 #EEF72(2,8),
2 T EEREPEEICHEML, — AN RPORD D RSN, WHEER72E O R
ICBWTC, IVFFITHL A REM 2R LTZ, 72 8 Tl =AM U LB BENIHNICR LG T
I ETT A, OB 777 AN K0/EBF R DT W I ENRIIL, ZHUISCHRIIZE
WTHREN TS, CHR 7 13 RCT TIEARWL DD R = A A BN L & B 1512 H F
THHAREMEZRIBL TS,

DL b R = Aba A2 52813, B O _ A R ST T U RITZ
LWEDD, VAR RE GAIZIEWZEEALNTHY , 4 % B2 Ic 0I5 5F] s
oMM Z MR DD, INOEBEEX  HELEE 1, =T AL~ L B ELT,

ORAL VERSUS TRANSDERMAL ESTROGEN IN TURNER SYNDROME: A SYSTEMATIC
REVIEW AND META-ANALYSIS. Zaiem F, Alahdab F, Al Nofal A, Murad MH, Javed A.

Endocr Pract. 2017 Apr 2;23(4):408-421

2= AR B L 0 = A ha s BLAINZ DU T systematic review (CED BT, A K6
rAMZrr—Ul RS RS LIIB R LT JE 2 R L, LD 845 HDOH,

AT OWTRFTEIT 272, 1l 7128V T BMD % EH &8 ZOF B IL#% B A TLihn -7z,
M Ji&H LDL % i, HDL 2L A7 m— L% EiF7c, 17-B estradiol Offi i3, TChol ® & fii, LDL
DARAEIZAH B L7z, BMI, fat mass, fat free mass, IGF1, IGFBP3, ZEZfFkEA L AU | TG, 72 & DfE
IZRWT, MHF M TIEERR T, —H2EER M, L 27— VEIX, 0= Akal
R TREAEICARBE L7z, B = A bm 7 AN, B = L AT m— W28 W TR R 22 il REPE
NHDHN, — kN Ak % HDL, LDL (&3 L CAH R REME N H 5, (28T AL ~L
la)

Conjugated oral versus transdermal estrogen replacement in girls with Turner syndrome: a pilot
comparative study. Nabhan ZM, Dimeglio LA, Qi R, Perkins SM, Eugster EA. J Clin Endocrinol
Metab. 2009 Jun;94(6):2009-14.

6 B By AR m 7 B S 1 e R e B 0 L g 2 S AR 2 B AT R TR LT,
CRVEBORIER T, 10 5k A B TS &k 12 Bl %, 1 FRICHI>THA L,

PR GAIZRB N THER OB R, TERBIOAERIZENT, AEIHEINLEZ,

fth® | Tanner stage, % & % IGF1, [RERH72E DOZITHALI Tl o7z, (RE TV ALUL 1b)

Late-Onset Puberty Induction by Transdermal Estrogen in Turner Syndrome Girls-A Longitudinal
Study. Gawlik AM, Hankus M, Szeliga K, Antosz A, Gawlik T, Soltysik K, Drosdzol-Cop A, Wilk
K, Kudela G, Koszutski T, Malecka-Tendera E. Front Endocrinol (Lausanne). 2018 Feb 8;9:23.

TS THEIRMEAEIR FAEZ 2L CW1D 49 il T Aba 7 4 Fe L B A S N7 R (TP L, R A
BT AN 2R G-(&APIO 2 7 A% 12.5ug/d ZOHEH)L, Z D% ORI OV TR 21T
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ST, EHE AT 15.1 T Y 2.4 R E 1B o7z, ) 1.97 4E1% 1213 Breast (% TannerlV
2720, FEARBEGEMICE MU, ZREEFEEPENLH THREZA A el ANz XD
AP ZREBOFE N TE, (TET VAL L 4)

Estrogen Replacement in Turner Syndrome: Literature Review and Practical Considerations. Klein
KO, Rosenfield RL, Santen RJ, Gawlik AM, Backeljauw PF, Gravholt CH, Sas TCJ, Mauras N. J
Clin Endocrinol Metab. 2018 May 1;103(5):1790-1803

IR T AR ARPRITZRIINE VO BLR DR ET L7 systematic review, TR#E1E 11-12 % O [
ICBHAR SILDNE T, 2-3 ENT THET D, RANTEHA ENOHRG T 22813 & TH 2872 2
HAThHD IGRHIBITRE AT U2 HWAZERHELES L, H LA FIZ ALV AT
728 %B 83 %, Ultra low dose {GHEIC DWW TIEL, BIREZR benefit 372 W2 &7 END
recommend L72\\ LTS, (ZET VAL~ 1a?)

Retrospective evaluation of pubertal development and linear growth of girls with Turner Syndrome
treated with oral and transdermal estrogen. Cakir ED, Saglam H, Eren E, Ozgiir T, Tarim OF. J
Pediatr Endocrinol Metab. 2015 Nov 1;28(11-12):1219-26.

TS 13 Bl O fR A 7o 15 &% RIS, 6 B O, 7 HI3 K Tho7-, ACA/ABA % L
L7z ZARBIBE CIIA B ICELS BENR ST EERETIOF L TROAERICEEE 2 6n
7o (BET UV ALUL 3)

Use of percutaneous estrogen gel for induction of puberty in girls with Turner syndrome. Piippo S,
Lenko H, Kainulainen P, Sipild I. J Clin Endocrinol Metab. 2004 Jul;89(7):3241-7.

23 B> TS IZK LT, = AT U F i L, ZRPEEBEE A% 2272, 0.1mg 725 1.5mg £T
O RMEBINIC -0 L E2 BT, 22pmol/L 225 162.2pmol/L £ T LEH L, HEAICET
DAEF] S B4 PH4 O IR MEMRIE 2 % T 1o, 2 ORRIEH KRR RO Z R MBI I EILZH O
Tholz, BHEMRL AL TIRENOR B = A a s o FE TR ER IO —oL s,
(TET AL UL 4)

Adult height and pubertal growth in Turner syndrome after treatment with recombinant growth
hormone. Soriano-Guillen L1, Coste J, Ecosse E, Léger J, Tauber M, Cabrol S, Nicolino M, Brauner
R, Chaussain JL, Carel JC. J Clin Endocrinol Metab. 2005 Sep;90(9):5197-204. Epub 2005 Jul 5.
population-based cohort study (242 TS D #& & £ OFiFt, 245 —M% The StaTur Study, T7 7
AT 1986 —1997 (T8 EKLTZ TS fH 891 ADHH, 704 N, ¥ 93 FDTHm—7 v 7 H [,
5.04/-2.2 7% T GH 163 BRAARS AL, 10% T RS B AR FE R LTc, = AP UG5 15.0+4/-
0.9 7% CTHE A ST, PERRAE LI, £ 1Tl ethinyl estradiol, 1-5 ug/d; estradiol, 0.5 mg/d;
R Tl estradiol, 25 ug/d @ 1/4 {848 A=,

BB RIE 149.9+/-6.1cm TTHIEEE BLY 8.5cm @b olc, mAM S VB R IIT & K &
IBIE 22K mARES TR B ZVB R TRV EE R NoT, (TE T VAL UL 3)

Metabolic effects of oral versus transdermal 17B-estradiol (E2): a randomized clinical trial in girls
with Turner syndrome. Torres-Santiago L, Mericq V, Taboada M, Unanue N, Klein KO, Singh R,
Hossain J, Santen RJ, Ross JL, Mauras N. J Clin Endocrinol Metab. 2013 Jul;98(7):2716-24.

40 Bl TS (16.7 £ 1.7 i) A X BRI O B LU 17B-E00 08 THEAIE 2 BT 21TV, & O
TR B2 R IR AR, MR D LI DWW TR E 1T o7, L B2 B IEF LT 572014
FEE, AT 2mg, BT 0.1mg Tholz, 6-12 # & . BRIGIIALAE. J5 A% . BMD, i
B, ZFROTXLF—HE  WTIUCBWTHLELRO Do, HEE. b, A AT
AV CRP L #H CEZRD T IGFL ICH W T, & O & 55 TH BT >z, —J7 . By,
E:S, SHBG,IZB W TR D& Gl THREIZm o7,

E2 O Fi EEAHIE L, 1EH &P IZIN DT TIRIE T DRY . # A R EIZR W T, i IEE.
BED TR, 72721, B, EiS, SHBG 728 D= A7 U ARBHI B W T, BB 5 0lFHH
FOAEBR R E ThoT-, (TEF U ALUL 1b)

Pharmacokinetics and pharmacodynamics of oral and transdermal 17f estradiol in girls with Turner
syndrome. Taboada M, Santen R, Lima J, Hossain J, Singh R, Klein KO, Mauras N. J Clin
Endocrinol Metab. 2011 Nov;96(11):3502-10.
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10 B> TS (17.7 £ 0.4 5%)& 20 Bl O IEF xHREHZBWT, &0 RE =2 a s & GICL53EY
FREDHIEZRTT T2 B ELT, # DR &(0.5 mg/d) HULIETME 2 [BI#R B $¢5-(0.0375
mg) IZED B2 &G mHEORD (2.0 mg/d) | #£F (0.075 mg)iZ- 2\ T 2 1 D washout HfH]
T CHiATL, 24 REf O ET 21T o7, IEH TIL E(2), 96 + 11 pg/ml (se), E(1), 70 = 7 (mean
follicular/luteal) T o723, ZAUTxF L, E2 I 1E, # DR A & 18 + 2.1 pg/ml, {KH &R 38
+ 13, mAERD 46 £ 15, BB 114 £ 31 pg/ml THo72, EL (T8 0 DIEI DRI~
iR EILEE Cholo, o= Al B Y E OfE X, ABANIZEVIEVVEEZRLIZO
IR T 7=, LH FSH OHNFARH & CTIEi L TRis<, m M & T A TEN o7,
IGF1. [EE ~—h—IHEIIZS &R HY ., ZEN7e o7,

VARG ITEVOITR L EE ZHND, (TET AL ~UL 2a)
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FRTLHHIR0, G A ICE o TUIARIEIET 27 —AbHHTENFHILTND,

FEIZRNEI N B RFE KT 27— ATlE, T O U TII 23 INBRAAFIE T 5 7 e %75>m< %;n%»
BAS RAT L R Ry 7226 IR A EERF I 25809 B 2 FIXBART LV o7, L LEBRIZIX, TS I
R DI FHAE R 72 81X, —IAT O TELT, EBIT TS OAEIRIIC 7‘6)%7 HjELT
SR DVARI IR e BB _RE L DL,

HELERE 2
TEF AL~ D

[ 3]
AR 2 B L2 I01 IR AR OB BUTBE B DIE I 5 12N 2, SV — X7 —RARZ T 17%
ER®HD, I FERBUC DWW T, FATCI AR IZEEICT R TEXLR 1L 20> TRVE O
DO, SO RNHDEE ZHND, — 7 EELTZIN OB DUV T O R & ik % (SRl L 7= )
X, FREAE R AE L R, (R Z R WO AR TR 2SR S § 2 BN D S IT DN T
12BN 72K Z DRI EEMEIZ DWW T ELSAR A TH D, BE TS IZBWT, HARTIERS I TEen
2iEL A IR E AN IR 252 T COMEIR TH D, I8 I T E PN T 75 K ¥
THLONBURTHY, TOEE T, I A RF T END TS BEICES TR B LD ATREN
2 ICHDbDD | FEEITZ L A ICHE D DADIRPLTIEAR W,
72U, ZOLTRIERIZBE T2 00V T3+ IATOME R H Y D7D TS OB O
B2 L TBLZETEETHS,

Pregnancy outcome in Turner syndrome: A French multi-center study after the 2009 guidelines.
Cadoret F, Parinaud J, Bettiol C, et al, Eur J Obstet Gynecol Reprod Biol. 2018 Oct;229:20-25.
2018

2006-2017 FITHEIR LT TS DT T AEE 14 gk TOMEt, 170 4, 103 FAHY, 35
B2 H REESR . 5 BIAS ART Off . 130 I F 2 IC LoD ThH-o7-, HERE HFHERL
2009 F OB —REEE L, miLE, BE, BEREOAOHE XA B L, (BT AL
L 4)

Fertility preservation in Turner syndrome: Karyotype does not predict ovarian response to
stimulation. Vergier J, Bottin P, Saias J, Reynaud R, Guillemain C, Courbiere B. Clin Endocrinol
(Oxf). 2019 Nov;91(5):646-651

% 7RI 2014-2018 D EFH T — 2 X — IV, 9 Bl D TS D3 EFEE R OFFRIZKEL L. 3
A IR LD F A2 T 7, RFTFREEIT 237 5T, 2F% AMH 2 IS
53.8pmol/L Th o7z, 3 BB, I FDHFERAFITHREI L, — AHT=V ) 153 HTH-T-,
(BT AL L S)

Fertility counseling and preservation discussions for females with Turner syndrome in pediatric
centers: practice patterns and predictors. Morgan TL, Kapa HM, Crerand CE, Kremen J, Tishelman
A, Davis S, Nahata L. Fertil Steril. 2019 Oct;112(4):740-748

469 1D TS, % AT IR ERZ MG, DT 10% B3 E A kA2 L, — AR BRIk
L2 ADIH | 59%ITZI LTk A= 1T TR o7z, MEIRICB T DVAZ DA T BV 71T 38%
T TN ERD 2Tz, WV BV T2 R ET O FLL TR NLORH AR W, %
BT — A&7 rn—RERE TN, MEENSLH G TSI 2 RITE T L,
(BT AL 4)

Characterization of follicles in girls and young women with Turner syndrome who underwent
ovarian tissue cryopreservation. Mamsen LS, Charkiewicz K, Anderson RA, Telfer EE, McLaughlin
M, Kelsey TW, Kristensen SG, Gook DA, Ernst E, Andersen CY. Fertil Steril. 2019
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15 BD TS (5-22 k) BE &, dt R L THEME BAH B ICIPREFE 2T L 42 Blo ki EaFH
(1-25 i) e M st Uiz, TS TIE 60% (9/15)IZ4E R T, SR A R ootz E5HIZ 78%(7/9)D IR
BCIXIN I 0% BE 3 IREEL[FIARE ThHoT=, D ~—h—LENnD 6 FOEHADRFEIL TS &
KRBECTE DO e oTe, TWREFEITIT R E Z LI O TS THE<, apoptosis D~ — 11—
REDNBEMETHoT=, IO T, B2 O E N3G Ll L TR, #12 AMH & 22>72, OTC
(SN B AL A% A B AE) D benefit XL IUEE TS TIERELLRWAREMERH D, (T T AL ~UL 3)

Outcome of ovarian stimulation for oocyte cryopreservation in women with Turner syndrome.
Talaulikar VS, Conway GS, Pimblett A, Davies MC. Fertil Steril. 2019 Mar;111(3):505-509.
2011-2017 £ Tl gﬂ%@ﬁﬁiﬁéf@t&)xjAbfl 7D TS D% 5 HREIMR T,
—RIHZZOOTRIBINFEL 9+/-3.6 LIEH NEZDYIR»-72, AMH OfEEBRIRATHE TH -T2
YHF-BOZAH B 1372 o 7o, ORI 1% D IR - £ IS KD IF F WA DR A7 13 DO R R DN &
W TS OAEFEERICKITHIEBRE D — D> THLHEE 2D, (RET UV ALUL 4)

Spontaneous fertility and pregnancy outcomes amongst 480 women with Turner syndrome. Bernard
V, Donadille B, Zenaty D, Courtillot C, Salenave S, Brac de la Perriére A, Albarel F, Févre A,
Kerlan V, Brue T, Delemer B, Borson-Chazot F, Carel JC, Chanson P, Léger J, Touraine P, Christin-
Maitre S; CMERC Center for Rare Disease. Hum Reprod. 2016 Apr;31(4):782-8. doi:

480 D TS DHH B IRIEHR L7 DWW T BTG 21T 72,

AR EIIE 1999-2014 4 15 4ERIC7 72 A, CRMERC O F — X X — 2% 7| fl

27 NDMERRL 52 SEURDSARANL | 18 44775 30 Bl i {1 H AR B 23 do o 7,

BEYR DS T DA HEMED RV OIX, AR B RFE R THZL, FEFA7DOEM THD,

PRPEIL 30.8%&— X (15%)IC @<, i EUIBH S 46.7%& 1R LR TE Do 70, IR s i+
1% 13.3%I27% 25?5 9% 2 {ﬁjﬁ) FJU%V% 2:73?’37;0 k%ﬁ%ﬁ*%ﬁ%#k%wu &)f_r{ﬁJ ib\fcﬁi)")f;o
EHIOHAREIT 3030g Tholo, ZRHITINFRMEEZ 272 TS OIER L RIDZRIT/TH
NIEZEERETHT —H Thole, (ZET UV ALNL 4)

Fertility Preservation in Girls with Turner Syndrome: Prognostic Signs of the Presence of Ovarian
Follicles. Borgstrom Birgit, Hreinsson Julius, Rasmussen Carsten, Sheikhi Maryam, Fried
Gabriel, Keros Victoria, Fridstrom Margareta, Hovatta Outi, JCEM, 94, 74-80, 2009

TS MBI D5 A7 90 I £k % 1 1) ﬁ“él% IOWTHEEIT o7, 57 AD TS 2014 (8-19.8 %)
%ﬁ%&t PNEAAE R A IR SE CHEAT . WY W m T — XL Mmat 2 L7, kMBS o B 883
k. EY A2, AMH X FSH @fﬁﬁxrt%ﬂ% EVoTBRFIZEBWT, RAEINREERD, ZhbiT
FHIKFELTH B THLA[EMEDRINTZN, BT L RFINNH L2 2R T2 O T
7eolc, (BET VALUL 3)

Oocyte cryopreservation for fertility preservation in postpubertal female children at risk for
premature ovarian failure due to accelerated follicle loss in Turner syndrome or cancer treatments.
Oktay K, Bedoschi G. J Pediatr Adolesc Gynecol. 2014 Dec;27(6):342-6.

3D TS, BEIOEEER L2 WS- 16, 3 s 141,
%G RHIBRFZ— T —12 AMH 28 DR EDD JFRO PR EEME T L T D A RetE v RZ S
7o TS &8 D) 8.1+/-3.4 fH DI RIS 4Tz, (BT U AL~L 5)

Case report

Oocyte cryopreservation after controlled ovarian hyperstimulation in mosaic Turner syndrome:
another fertility preservation option in a dedicated UK clinic. EI-Shawarby SA1, Sharif F, Conway
G, Serhal P, Davies M. BJOG. 2010 Jan;117(2):234-7. doi: 10.1111/j.1471-0528.2009.02422 .x.

22 D TS ZM(45,X 86%, 47,XXX 11%, 46,XX 3%)DIERFI#H ., R MEEA B SR3EEL, 13
ik CHIM A % 7o, AR E IS A BRAGR DT, F12 BRI TR 8130 eho7zn, +
5372 1C D%, HCG # 5., 8 [HDOIN F-HREZIT WV, WSR2 LTz, (8T UV AL~UL S)

Fertility preservation by ovarian stimulation and oocyte cryopreservation in a 14-year-old
adolescent with Turner syndrome mosaicism and impending premature ovarian failure. Oktay K,
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Rodriguez-Wallberg KA, Sahin G. Fertil Steril. 2010 Jul;94(2):753.e15-9.
14 7% TS M 2 M O IR LY | 18 8 DINF DB R F 21T > 7o, FRUTAH, (=T
AL YL 5)

Oocyte cryopreservation in a woman with mosaic Turner syndrome: a case report. Kavoussi SK,
Fisseha S, Smith YR, Smith GD, Christman GM, Gago LA. J Reprod Med. 2008 Mar;53(3):223-6.
Mosaic TS 28 5k Zc 1, JP R P 24T VAR FEBOIZIR - 15 B 2RI L 7=, (=BT ALl 5)

Cryopreservation of ovarian tissue and in vitro matured oocytes in a female with mosaic Turner
syndrome: Case Report. Huang JY, Tulandi T, Holzer H, Lau NM, Macdonald S, Tan SL, Chian RC.
Hum Reprod. 2008 Feb;23(2):336-9

20% 45X0/80% 46XX 0 16 ik TS Lotk M HEHE CIN AR O R HHAAT U 11 (8 D INF AR H
L7z, In vitro ¥53 T, 8O LIZIN 1 L7207, (RET U AL~UL 5)

Review

Clinical practice guidelines for the care of girls and women with Turner syndrome: proceedings
from the 2016 Cincinnati International Turner Syndrome Meeting. Gravholt CH1,2, Andersen NH3,
Conway GS4, Dekkers OMS5, Geffner ME6, Klein KO7, Lin AE8, Mauras N9, Quigley CA10, Rubin
K11, Sandberg DE12, Sas TCJ13,14, Silberbach M15, Séderstrom-Anttila V16, Stochholm K1,17,
van Alfen-van derVelden JA18, Woelfle J19, Backeljauw PF20; International Turner Syndrome
Consensus Group. Eur J Endocrinol. 2017 Sep;177(3):G1-G70. doi: 10.1530/EJE-17-0430.

TS ZPEIZ B W THASE I 12 W TR AR 23 ) N2 L 7= A 13720,

Fertility in Turner syndrome. Hewitt JK, Jayasinghe Y, Amor DJ, Gillam LH, Warne GL, Grover S,
Zacharin MR. Clin Endocrinol (Oxf). 2013 Nov;79(5):606-14. doi: 10.1111/cen.12288. Epub 2013
Sep 4.

B TS BENOHRNVERFIZIOPEIR AR L, 280, WS R F2 T 27 —ARHK N T
WMESNTWDD, ZHLTFI THRRLCIN 2 2 R S22 . IR U SRR DS SE LT & T 28 1372
VW, FEINEMBE O OO HAERFOM S 1XHDH 0D | [FER IR O H s 1380, EHIT
TS TIFIEAR BB 1T Dk 2 2RV RT3 @ W RED 5%, TS D ARLEBINT R LT, JF 2 B R A7
FPIT I AT B TOLIRENLL TWETr — AW EIZH DL 00, B RIF A2 RIfEE Lz
PN 7 £ BT F77 experimental & 5O I 5525720,
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1) Collins MT, Singer FR, Eugster E. McCune-Albright syndrome and the extraskeletal
manifestations of fibrous dysplasia. Orphanet J Rare Dis 2012;7 Suppl 1:S4. doi:10.1186/1750-1172-7-
S1-S4.
MAS140f1 (BPES8B, Lot E8241) DERIR D (r—AL Y —X)
MRAENEE BRI AE (FD) 98%. 2 717 = A4 L BE66%, LoPE BRI FI8HES0%, HUR IR == —
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Na— U TF A%, HALE R —7"5%. [E263%, B RIE W E5%. HIRIEAEIR4% ., GHIE R
PO REIIRIER2% ., M/ MREEEE S H 1%, FRIRDI A1 % FAS A 2%, B EMEIESE 1%, KEE A A
1%, &l FUIR IR RE TUE 1%, SRR FR9%,

o RAYMMIKZE FHVNTZGNASTRMT O R EE L B 1T 2
o  GNASEREFAI/RERBIEDORFEHIT 2
1) Narumi S, Matsuo K, Tanahashi Y, Tomonobuu H. Quantitative and sensitive detection of GNAS
mutations causing mccune-albright syndrome with next generation sequencing. PLoS ONE
2013;8(3):¢60525. doi:10.1371/journal.pone.0060525.
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of Long-Term Bisphosphonate Therapy in McCune-Albright Syndrome and Polyostotic Fibrous
Dysplasia. J Bone Miner Res 2016;32(2):264-276. doi:10.1002/jbmr.2999.

B AR AR A— MUK CIRE LI-MAS/NR1TBI/FD304] U136, Bl A 1761 OTRE R0
AT GRPERTE O ) (7 v AL L4)

AR UBRIZ WV, YL Ra 0 /SIN e R 5155V, Non-responderix7elL,
MASEEIZFDREIZ LT, skeletal burden score, IMLIEFGF2372 A, MiFALPIEE (KU MAEDEIE
DA EIZEL, VRN OERKRP) - A b i dcE 0BG 038 BICiK) -7z, Skeletal burden scoreld
MASHEECORTERIRA NV SR RRIG TN RAKS T DM — DY AT TH o7z,

o JRFADVINZLAEY L MIEE A OF T 2HIG SIEHIEIL 2
e WFGF2MIEZ SN DHEIGIT?
1) Riminucci M, Collins MT, Fedarko NS, Cherman N, Corsi A, White KE, Waguespack S, Gupta A,
Hannon T, Econs MJ, Bianco P, Gehron Robey P. FGF-23 in fibrous dysplasia of bone and its relationship
to renal phosphate wasting. J Clin Invest 2003;112(5):683-692. doi:10.1172/JCI118399.

MAS6H| (4-587%) DFFHT (r — A2 ) —X)

MAS+FD49 7 fL{EFGF23 7 £ (128.2 + 101.8) 1%, XA (63.2 + 44.9) (T L CTH BEIC B,
MAS+FD + phosphate waster2451](OFGF231E (181.6 + 105.9) [XMAS+FD -+ phosphaqte non-waster25
B11(76.9 + 66.4) I L TH I A fiE,

2)  Yamamoto T, Imanishi Y, Kinoshita E, Nakagomi Y, Shimizu N, Miyauchi A, Satomura K,
Koshiyama H, Inaba M, Nishizawa Y, J ppner H, Ozono K. The role of fibroblast growth factor 23 for
hypophosphatemia and abnormal regulation of vitamin D metabolism in patients with McCune? Albright
syndrome. J Bone Miner Metab 2005;23(3):231-237. doi:10.1007/s00774-004-0589-9.

MAS6H VN3, B A3 DT (r—A2 ) —2X)

MAS Bf (288+115) Tl xt B EE (78.6£6.66) |2 Fb L C . I {E FGF23 i & 28 A & 12 = fE
(P<0.001) ,

o WBEAGPFTLEIEIL?

1) Berglund JA, Tella SH, Tuthill KF, Kim L, Guthrie LC, Paul SM, Stanton R, Collins MT, Boyce
AM. Scoliosis in Fibrous Dysplasia/McCune-Albright Syndrome: Factors Associated With Curve
Progression and Effects of Bisphosphonates. J Bone Miner Res 2018;33(9):1641-1648.
doi:10.1002/jbmr.3446.

MAS138%1 UNEB AL ) DfERT (=AU —X)
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McCune-Albright Syndrome With Unremitting Hyperthyroidism at Early Age: Management
Perspective for Early Thyroidectomy. Glob Pediatr Health 2019;6:2333794X19875153.
doi:10.1177/2333794X19875153.

FRLR s HH A 252 1 7= MAS 3R D FEAT (fr— A ) —X)
57°H | 25k, 4% CHURIRRE R 28 & 0HERL,

o SRS RIGEON )G, PG, A, etk ?
AL

8. Z DD BFIR B
o T NI VHERFROBEIER, & IGRIEIL?
1) Johansen L, Haller W, Thyagarajan M, Kelly D, McKiernan P. Hepatic Lesions Associated With
McCune  Albright Syndrome. J  Pediatr  Gastroenterol  Nutr  2019;68(4):e54—57.
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*5 X—J EEREOH R N fx - £ L T RRAS, RRAS2, MRAS RENFEESH TS, Zh
SOBIE T ERLX—FTJEEHOFRNEL TRESH QDN FEHEEMESHEL D Iz
O, [FAESNTANVT U IORREPEIC DWW T EE MDA EEND,

*6 LZTR1 R XY R B HrVTE Rk EEBEE 2%,
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ofRFEB I FH IR R
WS B RO 2 B IR P L - B R E R & AT L TV BIR T A RAREL T2l %
fEET D,
(1) 23 BL + % 1£9 Noonan JiE &£ (Noonan syndrome with multiple lentigines (NSML)* : [H L
A3 —=REEEE (LEOPARD syndrome) )
PTPN11.RAF1.BRAF
(2) X—F U FEAEREERJE /B E : Noonan syndrome-like disorder with loose anagen hair
SHOC2, PPP1CB
() XR—F VIEBEREFRJE B2 B : Noonan syndrome-like disorder with or without juvenile
myelomonocytin leukemia
CBL
(4) CFC JE{&#E (cardio-facio-cutaneous syndrome)
BRAF,MAP2K1.MAP2K2.KRAS
(5) a AT aJE &£ (Costello syndrome)
HRAS

(2% 3Ciik : van der Burgt, Orphanet Journal of Rare Diseases 2:4, 2007, Grant AR, Human Mutat
39:1485-1493, 2018)
2% website:

OMIM: https://www.ncbi.nlm.nih.gov/omim/
Genetic Home Reference: https://ghr.nlm.nih.gov/
GeneReviews https://www.ncbi.nlm.nih.gov/books/NBK 1116/
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