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BRNZIEPFUCIRBE ORI AHELE S 5, 7ods, BERIFOGOE, MR ILCH IRRDEEZ TH
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L. GH IBRZAT 2 5 aICiE, Bl GH RO RIER T HERH 5,

CEbm R e B pHI . (FREEE) 1 LA

TEMl-TEe, BKOMRERD

1) = hr— b REERFERP S L <IidmiiE
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SRR
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BE S X—TIEMRHEOZW AEEIER: TREMEERTHD

< X—FUIEERED 2 W FLYE >

(1) B IR 72 8

Ef@f@% A B &Il

1. EH |(A-1) SR 2B S ! (B-1) ARIEWEREZRIB T HHT
(A-2) Jifi 8 JIk 5 e 22 | PH 28 4 A R

2. i ODFERB IO FTX—F U SERE [(B-2) ZErL U D LR R

FEICRR A 720 B (X AT L <2
3. 9E  [(A3)3 /8—&rZ A (-1.88SD)LL T |(B-3) 10 /X—F > % AL (-1.33SD) LA F

4. MaBE  |(A-4) MBI (B-4) Jis i E
5. SRR (A-5) & — JE T H B ICHLN R X—F [(B-5) § — EL B & X —F EEREN
' - NEERED BE HY St b HBEHY

(A-6) (B-6)

BVE R SRR, VN | B R R, AT RS, UL N R
6. DAt B D3~ T DOV D

Tt R, VN E Y RO | 2ot R, VN ERIBEROWTR

~_XC n

FROHFEBVFEIZONT LT D (a), (b) WTNnDORMEE 2356121, BIRZEeL
TX—FVIEBRRELZ M T 5,

(a) (A-1)&. (A-2)~(A-6)DHH 1 THH £721E(B-2)~(B-6)D5H 2 T H A% Y

(b) (B-1)&. (A-2)~(A-6)DHH 2 T H F7/21L(B-2)~(B-6)D5H 3 T H Hi% Y

1R AG 2R R E VT, RSO ETREES AR M BHEE ., AR B 2 WER A B LM T TR DI
ToBigH, EWHigz b IR BN, & 02, NEE ., BIRFE 2.
B EEE B AL 25 T, E SO P AW TIE, dysmorphology (B K 47 T 22 Wi 52) (278 3L
LM EICEDHENSLE T, U LZESAZ R TR BZERZE T 52N EETHD,
*2 KR 72 0B KT R E1E, ZE AT ER R 1D R/S e BH | @AV QRS P, A2 AT
ERQEEIET,

(2) B 12K

X—F JEBEREDOFK 80% (2 fn T A RN EESND, BERZ BN X—F U EBERE B DI
IZHV, AIEE CThIIEEER AR E L E N TH5ZENEELV 3, PTPNIL, SOS1, SOS2, RAFI,
RIT1, NRAS, KRAS, LZTRI &5 - PR FE A2 X— F Ve R O JF KBS 1 Th D, 450

(3) & By H] 1T

B RS R E AT U OOV B AR IR O R 2R SR L7292 T2 W35, X—FJE
{BE B O il PRIEIR EFF D . X—F e BE O JF KB AR - DI B9 23V 77 b A3 [ JE S VAU e 22 M =
NI=X—F JEREE R D,

#3 X— T UAEERE DO BB PR IE 2020 4= 4 A KRR E Sz,

*4 A E A AR (germ cell line) DR FERZIR T, EFAZD5EHELH D,

*5 X—F U EfEEE O H R RE (s - £ L T RRAS, RRAS2, MRAS ZRENFESN TS, Zh
SOBIE T ERLX—FTJEEHOFRNEL TRESH Q0D FREHEE MESHEL D Iz
O, FESNIEANUT U IOFRRMEICOWTUIEELR N EENS,

*6 LZTR1 R XY R B SV E ks B EL2L%,




fFES
ofRFB IR FH R R R
WG B RO 2 B IR P L - B RE R & . AT L WU B A RAREL T2l %
fEET D,
(1) %% 21 %5 Noonan JiE 5 #f (Noonan syndrome with multiple lentigines (NSML)™ ; [H L
A3 —=REEEE (LEOPARD syndrome) )
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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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
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,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.
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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
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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
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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
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+/- 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
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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
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TO GH OADOIRBEBM N b BV OIE, F4ETIHREERB SN W ThD, 207 NV —T71%
EBEABDORERL, IVEERTE B AZZIRELIE N, 2L 2O EREEINIT. GH Bl
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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
BRI THEATL ., 24 FEf O EHE1T o 72, 1IEH Tl E(2), 96 £ 11 pg/ml (se), E(1), 70 + 7 (mean
follicular/luteal) T o773, ZAUIZxF L, B2 R 1T, B DR & 18 + 2.1 pg/ml, {KH &R 38
+ 13, S HERD 46 £ 15, S HERZ 114 £ 31 pg/ml Tho7-, E1 1ZFE O DIFHI DR BT~
IR EILEE Choto, o= A BEME O, ERAIZIVITVVELZRLIZD
3R Th o7, LH FSH OIMFENIIR A & TIERE L TR, mH & TIEmE CED RN T,
IGF1, JEE ~— I —IHMEIIXSLDEIRHY, otz

FJOAEB R G IZEWVOIER L EE 2 BIVD, (TET VALUL 2a)

CQ:4 TS ITBWTHEZMARLFE DT D I HURE I AR A7 I HELE S D0

[HE %]

TS IZB W TR R E 2GR FIE TH D, FIRIE 45X O Tk /7 Z 03 1E s E 97,
TR D TER W=D L& TS, Ll — A7 OB 2R T RERI 728 C, H13 25 B R
HETDHHR0, GEICI S TUIERIEIET 27— AL HLIENMBILTND,

BRC I N B AR FE Sk 457 — ATk, TORF S TINF NN BICFE T REME N E L, ThbE
BASCRAT L, R R0 IR A BRE I 25809 B 2 F LRI LV o7, L LERRIZIE, TS I
KT DIPF HAE R E 1L, —RIATONTELT ., SHIT TS OERMICHKIFHAV A AL T
W DVARI IR bR D RELNE N,

HELTE 2



ITEF AL UL D

(A )

BAS R A7 2 H I ELT IR, I B OB BUTE B DRE B SR S I2N %, SV — X7 —ARAZ T 473
EWRDHD, IFEBUZDOWTIE, FRNZII R EMEIC TR TEXAR I3 20> TRNE O
O, FHIEDR I FERDHDEEZ 2 HID, — T FRELLTCINOE IOV TO R & i 58 (RN L7
37 FERE R AR . R RSS2 RS OO 2R TR IR SR AL T D708 W) IZ DN T
B 2372 ZDORBEMEIZ OV TIRLA B TH S, BIE TS IZBWT, HARTESHIFRF T
AT, A TIRIZEA SN AR 220 COEIR TH D, SR ITE N CIEhe T 25 K B
THLHONREIRTHY, ZOEW T, I FHAERAFIT. EANDO TS BFIZE->THE B LD A RENE
TSI HLHOD, EfFITZ L, EBAIZED DMK P TIEAR W,

72U, ZOLTIERICBE T 200V T3+ IATORME R DY D7D TS OZ AR O
Eia L TRZEIZEETHD,

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 FEIZHFIR LI TS LMD 7T ZAF B 14 ik TOMiE, 170 iF4E, 103 RAAHY ., 35
A HRAENR . 5 fil2S ART OFE ., 130 BRI ticiab D Tho7Tz, EERE IRT/e<,
2009 FFEOaR—REER L | |l BE, REREOAIHEILA B L, (=87 VAL
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

% TN 2014-2018 FEDBH T —HZ X —=AIILEE, 9 BlD TS SAEFEE I OFRIKEL L, 3
LI REFNFNC LD F R E 2 7, KRFF I 237 s T, % AMH 2 BT
53.8pmol/L Th o7z, 3 BB, UIFDBHFRAFITEI L, — AHTZD V) 153 HTH-T-,
(BT AL UL 5)

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, % H BT IR EL, DT 10% 0N EFs kx% 2 L., — 7 H 0B %Rk
L7ZADIB 59%IZFH LTk 232 1T TN o Tz, RSB AV AT O v 70T 38%
DEZIT TCNITB Z R oTe, AT BV T2 2R ETHR L TR LORF N E WV, £
BT — LD 7 ra—72ERE T o, MNEENHLE ATV 2 RITE T L,
(BT VAL 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
Jun;111(6):1217-1225.€3.

15 B TS (5-22 k) E&E & R EL THEMR B AH B ICIP R R 20 T L7 42 Blo B
(1-25 7%) Z LR FS U712, TS TiX 60% (9/I5IZAEM T, IR R 5o 7o EBIT 78%(7/9)D YN
BCIIIN R DB FE DR B LRI CThoTe, IO ~——L3id 6 OB HOREBIL TS &
KHRBECTE DV o T, FEREFRNTIT R FE 2SI D23 TS TEi<, apoptosis D~ —71—
IREDGMETH o7, RN O T, E2 O 35 G L i U TRL W12 AMH [ Em a7z, OTC
(IP B AR B AE LR AT) D benefit IXZIUEE TS TIEKELWAEEMERH D, (TET AL NL 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 FEETITIN F G R FEDT-0Z 2L LT- 7 Bl TS D% 7 I,



—[FHZVOEIIN 7 HIT 9+/-3.6 LIEH NEEDVN/RhoT-, AMH OfEEERIUATHE Th-o72
YN FAZAR BRI o T2, ISR AL % DI - B BUC LA I 1B R A7 13, 22Dk R 3 &
W TS OAFEERICBIT DRI D — > THEHEE 2D, (TET AL 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 HARIEIR LI BN OV T F RN BT 21T 72,

BERHAMI 1999-2014 4E D 15 A1 7 T2 A, CRMERC DO F —& X —2 %7 [,

27 ANDMEHRU 52 WEUR S AR AL 18 4475 30 B Dy ] i A B 3 do > 7=,

AR DISRENE T A RIREMED @V OIL, ARPBRFE KT HZE, FEF A0 THD,

RFETE 30.8%& — X (15% )T~ @<, 7 EUIBAEDS 46.7%E IEH L~ TREd o7z, AR & i+
1F13.3%IC78 D, 95 2 B3 FT Rk BB e o 7o, RENRAEBECHE R 2RO TIEFT Do Tz,
O AEREIL 3030g Thote, ZNUOITINFIRIEEZZ T2 TS OIEMR L NIV L 2ITITH
NIEZEERETHT —H Thole, (RET UV ALNL 4)

Fertility Preservation in Girls with Turner Syndrome: Prognostic Signs of the Presence of O varian
Follicles. Borgstrom Birgit, Hreinsson Julius, Rasmussen Carsten, Sheikhi Maryam, Fried
Gabriel, Keros Victoria, Fridstrom Margareta, Hovatta Outi, JCEM, 94, 74-80, 2009
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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, FBERONE RIS L2 Wr Sav7- e ME L], A i 161,
% BB F 2 —TF — X AMH Z2E DR END IIEO PHEEIME T L TWH AR RIR S
7o TS & & O] 8.1+/-3.4 HDOINF- R RIS LTz, (BT U ALL 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.
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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,
Rodriguez-Wallberg KA, Sahin G. Fertil Steril. 2010 Jul;94(2):753.e15-9.
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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.
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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.
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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, S6derstrom-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.
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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
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BBS type Gene name
BBS1 BBSI
BBS2 BBS2
BBS3 ARLG6
BBS4 BBS4
BBS5 BBS5
BBS6 MKKS
BBS7 BBS7
BBS8 TTCS
BBS9 BBSY
BBS10 BBS10
BBSI11 TRIM32
BBS12 BBSI12
BBS13 MKS1
BBS14 CEP290
BBS15 WDPCP
BBS16 SDCCAS8
BBS17 LZTFLI
BBS18 BBIP]
BBS19 IFT27
BBS20 IFT172
BBS21 C8orf37
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1. Beales PL, Elcioglu N, Woolf AS, Parker D, Flinter FA. New criteria for improved diagnosis
of Bardet-Biedl syndrome: results of a population survey. J Med Genet. 1999 Jun;36(6):437-46.
PMID: 10874630

2 . Forsythe E, Kenny J, Bacchelli C, Beales PL. Managing Bardet-Biedl Syndrome-Now and in
the Future. Front Pediatr. 2018 Feb 13; 6: 23. PMID: 294878
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