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iz‘gzﬁ%éo

ITEF AL~ A

HESRRE 1
[fEai]
Prader-Willi JEBHE KT DB FRIZ B OIS EEEIL, LT OJOICRBISN TS (1-3),
HA ~ 25 1. MFLFEEA ORI T
2~6i% 1. WAL EOBEFE L BIRET
2. BRI
6~125% 1. MFLEEE OB E AT SRR T (B RIK M UIEUIERR95)
2. AT RS R
3. A (BT, B ~DREI2Z72H0) & EIR T GiE )7 BN
SHTORVEE)
135%~ kA 1. GOPREETE | G R R R R T
2. BE(EFOTHE, B ~D R 227200) b OPEAR GE )72 B A
SHTORVEE)
3. PR TERMEMEIMSREIR T, 2L T/ LT, #7207 TE) B3 (5 2ME0ui
BATENIZRE)
AR ZERIRAT 715 T RO IEN LI TN,
FISH* AF AL [MS-MLPA| /S 10— | ST LA
B T CGH
PRl O O x x X
PWSZW =& KK O O O O O
B BAEA AV — X O O O X
e AL X O O O X
SNORD116% 5 %+, At X O X At
SNURF:TSS-DMR%%;
FIRUMEGHI R K
SNURF:TSS-DMRJ# 112 At O O O At
D I DREHER K
IEF MR ES AV — X X At At X
otk e/
HER RICDEH PWSHY T HA| X AV3— |PWSHT XA KEDHH
FIIAH (W | 7 O8R5 FOERNE | SRITARB F
\ZAngelman ANH] DOHEANT Asw] (ZAngelman
SEMERED AH] SiEBEREDS
PWSLita2 PWSEREZ
nb) nb)

*Fu— IS LV R A8 SNORDIL6Z AR H T2 7 10— 7 13 WBIL TR,
TREN T 0 —F IO SN DI Z G e 570 BN 7 T VR EIC LD E D AT REAR K St
AR THAHINEINLD,
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A7 RITLD,
YTAETIL, SNP array72 & D EBIFZERL ~L THOWSND IR > TS (RBRIE AN

ZNHDOZWIEDS S PWS-IC (SNURF:TSS-DMR) D AF /WAL f#ENT I PWS-IC (SNURF:TSS-DMR)
% & Tecommon/atypicalZs K K I LN A B (5 AT /A L) SORHIE Bl Z AV —72 8 PWSEE D
99%LL LIz CHEEZ W& rlEE 95 (B14M%, SNORD116% & #SNURF:TSS-DMR% & 720 Vil
KIe, WA BRI W72 8T D) . T D FETNKODFAET D73, bisulfite LB %> 7 ADNA
Z AN ATF ALIRHT (AF L AELDMREFE AT )LAEDMRZ R EL B ZHE 18 3 2 PCRARHTC ., PRERIE SV
(https://data.medience.co.jp/compendium/module_detail.cgi?field=08&m_class=18&s_class=0007) , MS-
MLPA (v MEESH TIRFESNTND) | Ay — 7 A (BFZERL L) MR TH D, ZHD%E
BITHARTHY, FERICAR BT A5, KISIZBEIL TIEFISH (FRBRGE &) TR AlHE T DA
FISHOGEA | RIGHA SR 15U R Th D0 R K ISP AR D E B LIFIET H0NEARB TH
% (Z D= | fisb THilZAngelmaniEE R o A Prader-WIllEMERE G LRL2 ShAZEN D D),
7236 RO THIFMYZR B TlE, SNOD116% & 7~ DMR%Z & 720 I R D3 i & S Tud
(4-9), L7=235>C, SNORDI16DFE BT L ASPWSHIE (Z W\ THUL B2 7L T DHEE 2 HND
o ZILHDIEFIDZITTlL, MS-MLPAH DV N L& LT L ACGHN LB T D, ZDSNORDI16/H D
ORI R S0, B R SRARARAT°de novOTSIEN 2\ E DD | M CIHEREZR QK THHZEND (7).
R YLt R O SNORD1L6)E 18 DGl R JA TAEAR AN 7= S22 EHERI S D,

PWSEERIK 2 Eav, PWS Tl ST fE B D e &2 Wi I LA R 238 Ehd (10, 11),

47,XYY confirmed by karyotype and Fragile-X confirmed

Paracentric inversion (X)(q26g28) by chromosomal analysis and FISH

Fragile X confirmed by the presence of FMR1 mutation

10926 deletion

12q subtelomere deletions by array CGH

Duplication of X(g21.1-921.31) by G-banded karyotyping and array CGH

Maternal uniparental disomy of chromosome 14 (TempleJie fE#*)

Positive FISH for 1p36 deletion. 1p36 deletions

Klinefelter syndrome karyotype by karyotyping and Xq duplication

10. Chromosomal microarray analysis of functional Xqg27-qter disomy

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

12. 2pter deletion

13. 6q16.1-g21 deletion

14. 1p36 deletion

RrZ, S LAY AR RIS AV — B RO B R B 140 R D = 28 FCDLKY/RTLIR RIZ KT
TemplefEEfEiE, FLIRHITIE, 25% D BE N T T7H —UAVIERERE, 50% D B T 75— AVIEfE
B NN =T B VEBEREO B OREREZ BT HZEDHBIL TS (11), LAl SO ERIR
BN T T — T AVIEGRELHERRIL D2,

oo Nouh~wbhE
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CQ-2: HEINDEEFEH7 TO—FELH LM

[2F—FAT]
TR D & OBAG T2 WHED R ONTARBRE SZ2 & O CHHARICHELE S N A8 s T2 7 7 e —
FNFAET D,

TETF AL~ A
HELERE 1

[fsn]

EE b B S D Prader-WIllEERED 2 WX, PRIRE H &72 > TV D AT ALRER TI9%LL D &
FIZBWTHEE T&D, IHIT, BRFEREDIEMHLERAIT I 7I2E, HERICHEI TSIV TS
FiEEE O T, HEMR RN NN E T D, PR AR L R T 53 T D BRI T 7 a—F
I KR THD (1-3% ELATHFFRBENMER), 7eds., BAR T EI 7T, CQ-3TIE~5LD
(2, Gl DO YRR L DERE DO MRS B LD,

Prader-Willi{E {2855 =IRE

|
[PWS-IC (SNRPN-DMR) )il-:"—,ll/{ EERET] (REFEER)
EE =~ Prader-WilliiE{=EE 15 EFE(GEAFIAE = Prader-WilifEIZETET
S EIPrader-wil iTE1ZEE (1%L ) ‘

(FISHERIF) ((FHAEFE)
TRl ]
(BTl 4CGH-: SNP L -(HREHFTEE] (=150 ﬁ?—f»fh-%NP?L} SRR )

| I | ,f \
Type 1275 || Type 2255 || FEELEIRTH B AE— EERTE
~60Mb) || ~53mb) () |

(MLPARZHF]
W I W

TRIGC [M1] || TR/GC [M2] || MR/PE

! !

THEFE PWS-IC (SNRPN-DMR)
FEhEO &R

TR/GC [M1/M2]: upd{15)mat caused by trisomy rescue (TR) or gamete
complementation (GC) mediated by non-disjunction at maternal meiosis 1 (M1) or
meiosis 2 (M2) (or premature separation of sister chromatids); and MR/PE,
upd(15)mat caused by monosomy rescue (MR) or post-fertilization mitotic error (PE).

* BELMERON A IRITEET S,
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® PWS-IC (SNURF:TSS-DMR) * F/UALMATIIRRIEH STk, Zhick v, 9% Lo
Prader-WillifiE R BF 12 W CREMEEN FIRE CTH 5, FIERKR DS 7T XA T HRETDHZ
EIXTE 720 A, Prader-WIllJEBEREOZWNIZIZ. 2N TREOTH D,

® PWS-IC (SNURF:TSS-DMR) A F/LALM#HT T2l C & 22 3l Sk 72 Prader-WilliE AL LS 13
SNORD116/J#34 D A DI R I, EH A 27, SNRPNZ 1 & — % — & SNORD116 P #fiil: %5l
Wrd DHREECHN R ENEEN D, ZUHDOZMICIE, MS-MLPA, Ay —7 T A
~AraT A Yk EE WAL ETH B,

® FISHFfHT HIRBREH S TRV, ZHICE Y 7T 4 — A VIEFRERE TR L IER A
IZRBIEILD (SNURF:TSS-DMRJE DA DR K L 9 203G L7 0 —7 OfLE &R
KA Rk D),

® KIALL LT, FiiRa250 — 400 kb low-copy repeatsiZ M TES LD Type 1Kk (iR OBP1-BP3
ICIESILDHKI6.0 MbD K 2K) 7135936 % % . Type 2k 2% (il O BP2-BP3IZ /M AE S #15#75.3 Mbo
R D3I56% % FROMN KD RERBDNNINST2 RN EDD (4),

® JEXRIAMIF, B Y I—L, =¥ ﬁ;‘%kiUSNURF TSS-DMRJEL DI DRI 725
s LT, BHEX A Y I —1F, BV oMy S, 2D ) b, IR — gk 2

BN A TRIGC [M1]4 A 71, %E@%Hﬂ%ﬁ&:%w (), E£7o. TEERDIIEIR

Rix, <50 —IMHBIECHNREMIAE « SZREIRD A F AL Z MR T 585+ D& RITER
9~ % multilocus imprinting disturbance & L CHIET 5 Z 2V HBI L TV 508 (5), KEFDIE
BITIIAHATHY , ZHEBROARDHEOTT —THDHEZEZX LTS (6,7),
SNURF:TSS-DMRJEII D A D K 1%, MS-MLPATZIi/[EETH 5,

FEwWY : MS-MPLA OB R

MS-MLPA [T, fREEH S TWh vy, Eiv7e—F vy — D955, @A T /HLOF
RICOAHE, SNURF:TSS-DMR JEL D A OB R KO M2 R ETX, 512, SNORD116 %1
%, SNURF:TSS-DMR % & F72U SHI K O HEo—E DL L. EOEF A7 DOF LR T
HI1ETHD (FHEZ A= BB B OERNILTERVY), CQ-3-CQ-4 DIRIERDOHETEIZH A
THD,
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CQ-3:RIREFAE ") RV (X8 D H

[ZF—FA]

BUEETITHE SN TCOD T IX — A VR OMEITIEF KRB EZ 2L, 2O IR WEN LD
[RIFEIEY A 138D TR N (< 1%) , LU, RIS AEY A2 3B AR R IR NS D K& AeD |
100%IZEET DAL H D, T D7D RIIEIIEV AT D IEMR BB 7 ') 7 H#1THI2IE, W
BLOMRNTR 5D T, ERELBIRFRRIERF 2O T 20BN DD (THR),

ITEF AL~ A
HELERE 1
[fi#zn]

DFBIZFITA, TIH =D AVEGRZ BT DML | BARFRIBET | RIFEAEY A7 13 £ U
RITIETHD (UKL, 246 LITHFZEEE TE),

B PWSIZHRIT A [ ARA0M T [ FEHEY 27

77 A R EE*

la 65-75% Common type | & type 1I’K % <1%

Ib <1% ARG (R L e K50%

lla 20-30% RS AV — (EF ) < 1%*

I1b <1% FEES AV — (REZ) < 1% —100%

lla < 0.5% PWS-IC (SNURF:TSS-DMR) /&34 D Z0 K| 52 3[R UK AR K T
% HIIE50%E725

b 2% TR <1%

* RRCIE, AR T —Z TR | RO Sl P AR RS A I — DA EE DS HE L T
WD, EOBRHIE, mln I ED | TSy RO AH [ Yo B AR R 43 Bl 7 LA ik Yt 53 (AR 1 A5 B L
LK 9~ Hdisomic oocyte LB DFEIEY A2 L720) | DGR G Dtrisomy rescuez /i L CREEA~T
X AYVI—=NECRT VD THD (3),

la: A2 Dgermline mosaicismiZ & E T D RIFUFIEDHE SN TND (4),

Ib: [FIREFRAE SR, Yt KRB DAk CThIVUL, IRF DGR R FIE N CIRELZRWDEWHRE DD
ETHRARE0% THY | Yeth (R FL 5 H3de novo ThiLiE, K dgermline mosaicismLA4h | FBE SR,

la: IEHFEZRORES A VI—%, FANIZde novoZEIE THY . T D FRIfEFRIERIZEGLIDH D THD
» LML, K 75Robertsonian translocation<°i(15q) = rob(15;15)(q10;q10)2 A 45L& /B & T
nullisomic sperm23 kS AL, ZOifEF:, monosomy rescues /i L CREVET AV & A V3 —FEIE DD
RSB ATREMER 8D,

I1b: £EA3Robertsonian translocation<°i(15q) = rob(15;15)(q10;q10)2 4 5 &, trisomy rescue% /1L C
[AlCRobertsonian translocation ZFFORHEA~T BX A VI —RIEDRY XS ID ATREMED B D, FRIC
. FEA3i(150) = rob(15;15)(q10;q10)% A A LX 21X, R R FIXIZITL100% 725,

la: ARIZBITHREH R F 159 AR ET, PWS-IC (SNURF:TSS-DMR) &L D HD KK GEHET 5
Angelman syndrome smallest region of overlapz & £72\ ) (X)) 23MFAE T 25L& [FfQ R E1350%
L72%,

b =285, — 23— JIPE UG CINREMAE - SZAE IR D AT WAL ZMEFF T DI E 7O 28 BT R
9-Zmultilocus imprinting disturbance& L CHAET D2 EANHBAL TWD23 (5). REEDFEF]ITIZ
REATHY, TR DOF RN RGO TT—ThDHEZZLNTND (6, 7), LIZM-> T, [AIJEFAER
TR LSDEDOTHY, FFE | FIFEIEFITHRE SN TR,

(¥E) Na/libd>Robertsonian translocation<Ci(15gq) 2D 4 AV I—FIEHE T 1T DU TIE, SCHR(8) DFigure
AR EE B,
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ICR SNORD SNORD
109A,B s
MKRN3 NON  AS PWS :
MAGEL2 SRO SRO SNORD SNORD
SNRPN 107 116s IPW UBE3A
SCHR

<

mevr— (7 e 0000000000 — -

OV MRILERT O FHIEGT -1 > U MRRIREREE (ICR) SRO: H/I\HiE R MRl
P FEAFIUEDMR (AF) LA LB Z 1AL ® AFJLEDMR (AF)ALEIZETRL)

PWS EASDAUTY T 40Tt 83— EE SN D&/ EERKEE SRO,
Prader-Willi SEfEREED SRO 121X SNURF:TSS-DMR MEEL, A > F Vv T 4 v 7k
V=L UCHERET D & &D (4, 2), Angelman JEERED SRO (213 DMR [ XA7/EH
I IRREHIR AR RA 7 0 — X —NMEET S (9, 10),
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CQ-4: TI3H =04 VIERBEZEDCELITRE) RV (X H DM

[2F—hAT]

T —UAVEGRERE X, BT Rha s WA LA T2 | iReD THEZEMEICZ L, L,
FAIUT, B OIEAMERHESILTEY, IRIEROZEBIZBIT AR BRIE X, Mk BE OB
JRIREMEIZ LD,

TEF AL~ A
HELERE 1

[fizai]

(1) BV RFICEDPWSHEE DA, IO ZEBIT, D BENLMETHIITE0%DHERT
AngelmanfiEERE 2 2L (1-3). B THIUT50%D iR TPrader-WiliEWGEREA A5, LA,
BBEOREITR,

(2) FFEXAYI—ICLDPWSEF DOGA | IR O ZEBIZIBIT DR ERIE TN B 6D, FIHE
IEE VAR HE LIRS A — e RE DRSS LTS (4),

(3) TEERIZLAPWSHEE DL A IO ZEBITBITDIRBRIE T2V EEZLND,

(4) ZOfth, BRE/RE DR/ 05 F AN = A NZEDHPWSHE DA RO ZEBLIZEITHPWS/ASH
JEDVAZ 1L E£D,
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Q-5 BEHEEIAKEETEIZAEDHL

[27—bAT]
PWSIZEBIF AR HEIEDOEINEICR T AL F o AL ~UL 0D B\ G SCIAFTE LA, PWSERE O
HE BB FREOLEMIZLOFEMENS LEESNALOTHY, B fFEE21THIZE
ELESND,

TEF U AL~YUL C

[fzai]

T IH =4 UEMERE (PWS) TIIS I LA IR RSB (L L iR %E EF<ar b — L TERNEX
(ZAEIZ 72D, @R - IR SR DR E L QIR FRIENEOH L LD, AT R BB E
MHORE RBENIELTHZELHL0, SHIRHILIE TR RN HBLLIED D, BRFRIEORANL, %
Bl E X —Z2 R, METTHELEO TREBRENTVAILERTH2LTHD,
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47,XYY confirmed by karyotype and Fragile-X confirmed

Paracentric inversion (X)(q26q28) by chromosomal analysis and FISH

Fragile X confirmed by the presence of FMR1 mutation

10926 deletion

12q subtelomere deletions by array CGH

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

Maternal uniparental disomy of chromosome 14 (TempleJiEF#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

14. 1p36 deletion
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TR/GC [M1/M2]: upd{15)mat caused by trisomy rescue (TR) or gamete
complementation (GC) mediated by non-disjunction at maternal meiosis 1 (M1) or
meiosis 2 (M2) (or premature separation of sister chromatids); and MR/PE,
upd{15)mat caused by monosomy rescue (MR) or post-fertilization mitotic error (PE).
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#3 X— T UAEERE DO BB PR IE 2020 4= 4 A KRR E Sz,
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PTPN11.RAF1.BRAF
(2) X—F U E B BEARJE (% BF : Noonan syndrome-like disorder with loose anagen hair
SHOC2. PPP1CB

() X—F U IEEBEFEJEE BE : Noonan syndrome-like disorder with or without juvenile
myelomonocytin leukemia
CBL
(4) CFC JE{ERE (cardio-facio-cutaneous syndrome)
BRAF,MAP2K1.MAP2K2.KRAS
(5) a AT aJE &£ (Costello syndrome)
HRAS

(2% 3CHik : van der Burgt, Orphanet Journal of Rare Diseases 2:4, 2007, Grant AR, Human Mutat
39:1485-1493, 2018)
%% 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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BEBbng 6 METll, RilEiTo72, 2095 RCT XX 1,6 THY, Wb RHHHDIE
% (GH BHAAREHI N E R THD) ZLIIR KT E THROUGEICT 5 THRMEEZREBL TS, £
7o CERT T, 1R CThoTh GH BN ENHHZEEIERF L~V TIEH LB EL TND,
STk 3,5,7,8 12D 00 4 2 B A1 3 BR TR Wb Do 50 Bl DL E S TS B 2t
L. EFENHDO GH IBEPRKGETHREWETHIEELR LTS, ZbEEEx | TS 2BV

T GH {61372 ~KRIICB AT & THLHEBZ A BN D,



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, 3406-3416
9 Hinb 4 %D 88 44 D TS LMK 25 MEAE 2 b b it o FRGAR . GH VR #E (50ug/kg/day) &
HIREREIC T 2 I CORBEORE R AL LT=LZA, A% 9 » A THIREIREZRD | L0 F
,ﬂ;ﬁﬁ>%®/A£§Fﬂ%ﬁA%§%a“éﬁ%f%of_o (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 B 158 4D TS #MAE4EAF L, GH 0.30mg/kg/week TR T HREE, BIGEBEIT T
FERRER 2em L FHLAL 14 LL BIC25F TR LT, GH B 61 4, HEIRRAE 43 4, 50
I LT, K R 1X 147.5+4/-6.1 (GH) & 141.0+/-5.4cm (C), LH 2 GH IBIERECTE
otz (P < 0.001), GH I8WEICLD T BEEAIE+7.2em (IEHEX M 6.0, 8.4) L& 25l (15
B Al 1B T2t 7e L, #4721 ) (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 5% 7>5 GH 1#%(0.035-0.05 mg/kg/day)Z Bl 45 L7- S8 Ol 218 25 OSE 61 & #%
L7z, 4 1% . 1 +1.0 SDS (from -2.33+/-0.73 to -1.35+/-0.86 SDS)D % & KN & 78 | i %
DAL (+0.3 SDS, from-2.09+/-0.81 toK -2.44+/-0.73 SDS; P<0. 0001)2:tt$ivﬁi? I,
B0 GH {5%1E Turner JEMEFE O REF B TR OUGEICE BT 2 ATREMEDN 5, (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 SCHRDHH 11 LHRIZ DV T GRADE » A7 AZHEL CTREAM
AT o 72, thGH 75 M X MR I b L, 7.22cm(+1.22SD) @ & E # N %2 R 7=,
rhGH/oxandrolone DIRG TR Tld, SHITHKRE S ES 2.46cm N7, (IR B 46 4 s 12 B 5
DIRESRL, 5% 7eL)

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 & O GH {BR ORI A 1 FLL LBV ZORE RN OWTREEL G525, 18
LA AT DR IOV THRFTEIT 572, TORE R IKE & Kb target height, ‘& F#n, fFlir D4
OWNUGTHIENHPI 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.

%k, EAEZ GH BB RBRA21T o712, TS 232 a8 L, Ih¥#IE GH 0.27 or 0.36
mg/kg DWFNNTIMA AR ED B2 LB EOM A B DO 4 ~F—2 T, 99 LD KMES
FEFETEIEL, REMLAIX 10.9 +/- 2.3 5% T, 152.4cm DL EIZBIFELIZDIE, 29% ThH -7, E2
BIROAE )b LT, GH KA E, BHEROKKE EIXZTNE ., 145.1 +/- 5.4 £ 149.9
+/- 6.0 cm TINDIZRBEERHST-OIL, B4 B F /8 Fi b ORE, KEE, = N —
FFD R WEER F, Th-o7z, (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 #il> GH ‘ZA%?%; FTWD TS ISH IR BOGYEIC B A2 5 X DN 2 REt Lic, 165 1 4
E DR RGN RSB L 5 2701, & TSRS GROY &2, Fis, (KHE SD,

H (2B E % (1 Fﬂé?)?i@) . oxandrolone DR HOH B TH -7, (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

TIER ABNCHIE L TS Wﬂ 344 Bl TOTIYL GH BEXO E2 18R E %217 0D, ZhaiRik
B AR IE D ARG 15 (27 )L — 745 1 & L (2-10, 10-12, 12-14, 14-18 5%). @it 24To&, E 1GWE A%
TO GH OADOIRBEBM N b BV OIE, F4ETIHREERB SN W ThD, 207 NV —T71%
EBEABDORERL, IVEERTE B AZZIRELIE N, 2L 2O EREEINIT. GH Bl
THREZZT TR BORESEFEBE LT, (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 IO RIBIFED TS68 Bl RELE2D 3 FO# 5 &0 GH FEIZHEAEZL TRV T2, A B
1%, 0.045 mg/kg x day THIJE , B BE TR M) D 1413 0.045 mg/kg x day TZ D% 0.0675 mg/kg/day
IR C BRI IO 1 4213 0.045 mg/kg x day, 2 £ H 0.0675 mg/kg x day TZ D% 0.090
mg/kg x day ARG R L7, E2 1L 12 i CHATDELTZ, ZORER A BEIZH A~ B,C BEITA
Bl T BN EN-o7-[A: 158.8 cm (7.1), B: 161.0 cm (6.8), C: 162.3 cm (6.1)],

CQ2: MMEHE= A e AREITHERESLD)

[HE %]
HELERE 2
TEF ALY C

[ﬁﬁrﬁﬁ]

S IZBW T A V3 AFVEN, AR ZIRPESAR LT C, BEBEmIc & 5 &% FiF T
< EN BB ETHOUWERELS O THRINDIZ LT T TIZEZLDOFH L TRINTND,
R A B — A I, SR BEEHE LW E o &, BlS 100-200ng/kg/d LLF O E2
RN A RSB LG RETCH L RS R THROKES, LA R IZT VW
WM EZ TS EE BRELTWD, 2 LZDOFINIE £ TR, BIFEW2220 RCT
75%?297&@\5753 FENOORE RITAZH BN RO ELLE R L BEZRTHLOTIEIHD

AR M E AR R T T —ZITZ L0, R T RICOWTUID REBALARBEIZZ LW
otofzb;%mx S#%ICHER 3 OJOBRIBERBIR COUERE R THITB W CTROF S A I
RO REMED DD,

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 ExA e U Hi7E EIEOH HMEIZEIT% prospective, randomized, double-blind, placebo-
controlled clinical trial T 5,

5.0-12.5 5% D TS149 FlDHH 123 B DWW THENT 24T -7, Low dose #(n=61)I%, # 1 ethinyl



estradiol (EE2) % 5-8 % T 25 ng/kg/d, 8-12 7% T 50 ng/kg/d L 5. & DW1AKEE(n=62)1%%
AN, 12 AL, 100 ng/kg/d 2Ol H &ETH &L SO G Lz, KA &R CIX
telarche DRFHI 2N FHIL L (11.6 vs 12.6yrs), IR HEEDOHEIT ASLVFELR (3.3yr vs 2.2yr) Th o7,
GH 1REICL2 REMR TN A KA & ANa 7 BT RSO Bl fA R | 36 L OEST
MEVIEFERBITE Vb DO EoTe, ZOBAENLHIKA & AN 7 IR IX, TS IREOH 1172
BRELELTEE T RETHD, (ZET UV 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, HIE% GH BB R BRAIT -7, TS 232 flasdg L, 55T GH 0.27 or 0.36
mg/kg DWT NI Z, KA E (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 LUTAIE DM AHOHE 4 "F—0 T, 9 AP RKE T EE
TEIEELTz, 1B BAAIT 10.9 +/- 2.3 5% T, 152.4cm LL RICEIEFELIZDIL, 29% Th o7z, E2 1h#
DA B0 D6Y, GH K&, m A B ORMET RITETNLTH, 1451 +/- 5.4 £ 149.9 +/-
6.0 cm TINBICIRG BN DHTZOIX, BB i/ F i L ORE, (KIRE, = N —K o
BV ER R, Thole, ARFTIX EHAEORMNOLO A UM, FRESEZLEL
oo, (BET VALUL 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 BlD TS ZxtF e, 14 il UK &= AN 96 (LE) 2 {1 L7z, — 77 14 Tk
PERDFFIEINCL DT AR V8 ARIE(CE) R, 12 3% CHAG LT, IR &= Ao ik
12 B ATCEY 10,5 OISR 4R 1L(62.5ug/d), D% 12 ik CilH O AN V8 AZ{THOHLOTH

5o VREBIA T 3 ETIX, al 27 o —/ Ll LDL OfE LE BECAH EITIE FTL TV, KE.
ﬂ%ﬁ”\ BMI 728 T iﬁﬁ% ZEF T, NEE AR ORI A5 LE 1E CE IS _EVIFELWA
WLEZHND, (BT VAL~UL 2a)

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 1Zxf L C, ultra-low dosage (1-5 ng/kg/day)® E2 Z$& 5 - L(E ). Z DOk % 1E e D ffi
FEPRVE A AT SH72 30 510> TS(L BB L O IR PEBAS H AR FE S L7 (S BF)21 Bl bble, MFtL
7oo E BEDIRIRBAAE1E 9.8-13.7 i C. K H RIX 1524 £ 34 cm & L BED 148.5 +3.0 cm |2k
REBFIZENSTZD, BMD IZBWTIE, E#, L BEEHIC S BEEEI L, A B ITK0>>72(0.262 or
0.262 g/cm3 vs 0.290 + 0.026 g/cm3),

INONLBIEHEO =AM 6L, HRICBEW L@ E ORELLEKR L, AR THHH,
B EESICBWTL, EE R Tl o, (ZE T VAL UL 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 Hl> GH 159 % 6 » A LA B3 1 Tunad TS, 12-15 I oAb F U 2 f WES TH 1 B 5
ZRARAL. 6 » A2 0.2, 0.4, 0.6, 0.8mg EHIELT-, ZNEME KD A7 Ul TR L% v‘f
W5 TS (11 $1<0.15mg/2days, 2 #1 0.3mg/2days, 4 ] >0.3mg/2days) &b Tl K & £ 7N

IZ 2.6cm, FE o7, (RET 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/NEJMo0al1005669.

Double-blind, randomized control study. 149 il TS(5.0-12.5yrs)&4->DEEIZ /3T, BET &7
72 4 FEIX. GH, E2 W NLb 43 (n=39), GH D %3 (n=40), E2 @O H %3 (n=35). 143721



(n=35) Th5, GH 1% 0.1 X 3mg/kg/week, E2 1L 25 ng/kg/d, 5-8 y; 50 ng/kg/d, .8-12 y; .12 y-
100 ng/kg/d LMiEE Uiz, B2 MEJEIRRED 12 LA 100 ng/kg/d DIBWEZ 21T 7=,

& E B IXZFNEh-2.81£0.85, -3.39+0.74, -2.29+1.10, -2.10£1.02SD Th-7=, GH I T3
£ SD T 0.78+0.13 D B3 o7-, GH IBR D A% L, GH+E2 TIZH £ 1% 0.32+0.17SD H#0
L7, (EE TV AL~UL 1)

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.

BHHOMAK H &O B2 I6H I3, B2 IR Z EOE TRONLHY & Tk ERE RO TIERN
INEVHRF OB LI, TS TN L IRPRB A FHIHE 12.0-12.9 #(n=7) bLILTAH B 4AE T
B 14.0-14.9 % (n=7)THOTTHRHNEIT o7z, Wb 12 5ATIC GH 2B L Tnas, 718 &7
JEVRIEREVT G B2 7AR%AH 1[0 0.2mg & 5L, E4E 6 # H T 0.2mg fI2H &L 1.0mg |2
BEZIL 0.5mg HETH &L, 2hE 3.0mg S CTHEL,

i R B R AT B W Tl [ CEIF O T2 MR & i, A R MEOE AN
BT, (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 ARKRITRIINE VO BLR DI ET L7 systematic review, BT 11-12 5k O M
(ZBRARSNDNE T, 2-3 ENTTHET S, OB ENOBT LTS K TR EE 22
HThHDH, GBI L = AN U2 WA ERHEE S, HLRAI DS I ALV AT
BN %% E 35, Ultra low dose {BHIZDOWTIT, Bl 7R benefit NN EREND
recommend L72\ LTS, (ZET U AL~UL ?)

CQ3: WA U AN, O A B USRS N D)

T AN UM FE RN Turner JEMEREICR W, ER 7R RMEMOBE, BLIOEHEDOES
REDB RPN EIRIRR THLZ TN TWVDN, TOIREE A FFEIZOW T, R A
N\, 4[] Estrogen i FE 15 &L THESES 7LD protocol 1X72127>, EWVVHZEE LI, TARES
ORI, RS A e A U B T RO = Aa s U L, L0HEE SN, B
AZOWTHRFT 21T o7,

[HELE]
HELERE 1
TEF AL~ B

(g 3]

B = AR 8 52 B9 5 systematic review (22 TliX 2 #(1,4)% % T 72, WTInbZZ 2
128 T publish SN2 D THY, Dbk O Abn Ll L, — R P8 Bk &5
IZBWTH LD TIFRWNIENRIILTND, STk 4 TIE, BREICRR = A5 offi H A4
BTEL WD, —FH T, Z20E B (FIR) X0 R M THDH, RCT 1T T, 2 #wEE1F72(2,8),
2 CIETEERENEEICHML, — s EZNHROD IR, NMERR 7R E DRk
WICBWT, IVHERITHLR[REEEZ /R LT, £7- 8 TiX. =AM U LB ENIIANITRE®R ST
T ETT A, OB T 77 AN IVAERM L DI WIED /RS IL, AU CHR9ICE
NWTHRENTWD, R 71X RCT TIXARWLO D R = 2ba AN L B E S IR
THHATREMEZ /RIBL TS,

UL b =2y BF 2 ] T2 813 BRI AR RIS =T o ATZ
LWHOD, KA ZRE G I WZEEHLNTHY, 5B E AR REICEDESR DR A
O ZEm R HD, TNOER EL HELREE 1, =T AL~V B &LT,



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 a7 U BA LR 0 = A b a7 U BUANZ S0 T systematic review (ZXD EEERL7Z, f (K6
A7 ra— Ul AE 2B RBRE LUIBIE LM 22t R EL it R EeD 845 HDIL |

AN DWW TRETEAT 272, [l 7128V T BMD % ER&8 | ORI B A T Loian-Tz,
M5 &H LDL % Fif, HDL 2L A7 a— L% EiF7-, 17-B estradiol Off 1%, TChol ® & fii. LDL
OB IZAEBI L7=, BMI, fat mass, fat free mass, IGF1, IGFBP3, ZEEHF AL AV, TG, 72 Dff
IZBWT, B TIEZRD o7, — FZEEREMPE  Balr 27— L ElT. RO Atas
WA TEEICHBE L, = AMa 7 AT A, L 2T a— L 2BV TH R 22l REME
MWHHN, —H RN = Akl 1L HDL, LDL IZX L CHFIZRATREME R H D, (8T 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 A R a7 SR L 1 = A w7 B O B i 2 S AR 2 BT RUBR TR LT,
TIRVEBORFEE R T 10 s BA D TS &M 12 Bl & 1 FRICH o> TRAELT,

R GICBWTHER OFHEE., F 2 RBLOUFRICBNT, ARICHEINL,

ftthd> | Tanner stage, & %, IGF1, [RERH72E DZEIZP BN TR o7, (ZET VAL ~UL 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 THEMRBEREIS FREZ R L TWD 49 il T Aba A Ui Fe iR L R AG 2N - R ISR L, FR
o Aba o a5 (RO 2 7 A% 12.5ug/d ZOHEH)L, ZO% ORRIBIZ OV CREMZ1T
STz, EHEE X 15.1 3T, B 2.4 R Rl A& B o7, ¥ 1.97 414 121X Breast |& TannerlV
(2720, FEREGEAICH L., RIEGEE S BN D F THRE R = A hr 7 AN I
BN ZREBOFENTE, (ZET VAL 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 ARTRIZRITNEVOBL R DI ET L7 systematic review, TR5E1E 11-12 5k O M
CBHAR S D NE T, 2-3 ENT THET D, RANTEA ENLRGTHZLITH R T %2820
HThHD, GBI L = A e 2 WA ZERHEES L, HLRIFIBS FICALRWEG AT
O %% E 95, Ultra low dose 16 IZ DWW TiL, BMEZ benefit N2V L7225
recommend L72\\ L TWND, (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 15 214 RIS, 6 B3R O, 7 BB Tho7=, ACA/ABA % L
L2 AR BEIRE TIIA EICEL BRE &SI EFmEI T IS L TEOERNIT@<EE 26
Too (TET AL UL 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, =AM T Vi L RS A2 272, 0.1mg 775 1.5mg £ T
O RPN 0EE L E2 BT, 22pmol/L 725 162.2pmol/L £T EH- L., HE&MIcaT
DIERFIH B4 PHA O IR 2 Z T 72, T ORRMILE RFE RO ZREBIZIIELLZH D
Tholz, BHEMC FERMLOTIRENOR K = A a7 & G I3 &Rk DO — 2L D,



(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 O & E OMF, 24 —ME The StaTur Study, T7 7>
AT 1986 —1997 (28 Fk L7= TS & 891 ADHH 704 N, V45 9.3 DT Hu—7 v 7 H[#],
5.0+/-2.2 5% T GH {a M D3BIAA S, 10% T IR PES B AR TER LTz, = A7 AR 15.0+4/-
0.9 7% CE A SHTz, PERRAR F LT, £ 0 Tl ethinyl estradiol, 1-5 ug/d; estradiol, 0.5 mg/d;
& HZ2 TlL estradiol, 25 ug/d @ 1/4 % EH AWz,

BRI 149.9+/-6.1cm TP HIEEH EXY 8.5cm @mh oz, mAMa T VMR TS &
EEAE A<, mANES AT A KOO CROE ST BRE D o7, (BT AL~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 B TS (16.7 £ 1.7 i) A X RITHKE O BLOHE R 17B-E00 8 BE THEA/E 2RI 21TV & o
TR R AR IR E ARG IR DA IZ O\ TR 24T o7, I H E2 N IEH AL T 5720124
P EIT, R0 T 2mg, BT 0.1mg Thol, 6-12 # H 1%, BRIENIE . IENI %, BMD, A5
B, REHHFOZIAXF—HE, WTIICBWTHLEEZRB DR o, MHIRE, ¥, 4+ AT 4
TN CRPAZIXM #H CTAZRD T IGFL IZBW T, & 0 & G THEICK 272, —J7, B,
E:S, SHBG,IZHBWTIER A 5 #ETH EICm N7z,

E2 Oifn HiR A RE L, 1B &I D2 TIHRE T HR0, #2 0 BZIBWT, M IRE .
WEDZEILFR D2, 72721 Ei, EiS, SHBG 728 O =X U REFHZ B W T, R 5 D150
FJOAEBBZRE CThoTo, (ZE T AL~UL 1b)

Pharmacokinetics and pharmacodynamics of oral and transdermal 17 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.

10 D TS (17.7 £ 0.4 i) & 20 BIOEH XREEZIBWNC, & 0 B =AM o 52 L5 Y
RO EZMRF T2 HMELT, B OEKH &E(0.5 mg/d) LT 2 [BI#EZ # 5-(0.0375
mg) ([ZED B2 &5 mAEOK D (2.0 mg/d) . #EL (0.075 mg)iZ-2U T 2 ¥ @ washout HfH
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