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A questionnaire-based survey of medical conditions in

adults with Prader-Willi syndrome in Japan: implications
for transitional care

Mazanobu Kawai'**+¥_ Koji Muroya® 9, Nobuyuki Murakami® ?, Hiroshi Thara ) Yutaka Takahashi' 7,
Reiko Horikawa'® and Tsutomu Ogata’h %10
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Abstract Prader-Willi syndrome (FWE) is & multisystem disorder with incoreased mortality predominantly due to obesity-
associated complicatons; therefore, the management of obasity has been ceniric to therapeutic sirategies for PWS. Although 3
mmitidisciplinary team approach has been successful for this pipoese during childhood, it is zenerally difficult to inplement
during adulthood because of the ladk of 3 stuctored transitional care program. A more detailed mnderstanding of the omorent
medical conditions of adults with FWS is needed to establish this program:; however, imited information is omrently svailable
on this issue in Japan Accordinely, we performed 3 questionmaire-based survey on 425 patients with WS, There weare 162
adult patents aged 18 vears or clder with medisn body mass indexes (kz'm”) of 294 and 304 in males and females
respectively. The frequencies of type 2 disbetes mellitos {T2DM) and hypertension i adults with FWS were 40.4 and 19.4%,
mespectvely. Growth hormone (GH) therapy duming childhood cormelated with bower mates of T2XDM and hypertension during
adulthood Among adolt patients, 54% were treated by pedisttcians, wheveas 44% were seen by infermists with an
endocrinologist/disbetologist being the most prevalent Adult patients treated with GH during childbood showed a higher mate
of being seen by pedistricians than those withows, demonstrating that the mmitidisciplinary tesm approach, typically applied
with GH therapy, may be confimwously provided even after they reach adulthood These results emphacize the importance of
the seamless provision of the multidisciplinary tesm approach, which is of clinical importance for establishing an optinal
transitional care program for WS,

Eigy words: Prader-Willi syndrome . Obesity, Type 2 diabetes mellitus, Transitonsl cans
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CQ2: GHIFRBAMBIIEH K VAT & 0?2

((Turner|[Title]) AND growth hormone[Title]) AND randomized control study 29
((Turner|[Title]) AND growth hormone[Title]) AND meta analysis 6 ¥
((Turner|[Title]) AND growth hormone[Title]) 403

PLEORENHREN L H O 10 WARD, Mtz To7,

[Pubmed search 2022/5/23]

A 10
REBEZE7T 5 TS IZBWT GH RO EHBIRIIBKEE TR E2HETD
HELREE 1

ITETF AL A

PR

TSIZEBWT GHIRENHELRE S D Z L IXE 2R 7720 03 (UK 3,10 D RCT 35 L OVS @ systematic review).,
IRRBGRENC OV TIE, TS OB ENDS r—AbH D, B—RRHIZERT 5 2 L3N TH
b, Thb AR ET, AR &I EEZH> TODHRENLFHLTHE D LI, BitEiTo70, &
D HHRCTIXSCHR T 2, 7 @ ITCER 1 OEW study) TH Y . Wb BHI 505K (GH BIAARH2
FETHD) IFREHRTHROUBEICHFGT D ARENZ R L TV D, SRk 4,689 I3V T b EIES
TR TIER Vb OO, 50 BILLEE S TS BEEZRFT L. HENDLO GH IBENRKT R
THERETDHZLE2RLTND, BLELD, TSIZBWT GHIEHEIL, RERENSHOL N E Ro728

BTE RS RSB 5 2 & TREGRTROUEZ T 52N TE 5,

1.  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
J Clin Endocrinol Metab, 2007, 92, 3406-3416

9 4 A6 45% D 88 4 D TS 2T k9~ 2 HEAE 2 L bLlgoc BRGAER,  GH 1B HE(50ug/kg/day) & HEIRIRHE
(23T 2 AERI COBRMOFEREZ B LI 2 A, A% 9 » A THIRFESEEZRD, L0 B S0k

B KT DR ThH 72, (Level 1)

2. Prevention of Growth Failure in Turner Syndrome: Long-Term Results of Early Growth Hormone Treatment

in the "Toddler Turner" Cohort.

Quigley CA, Fechner PY, Geftner ME, Eugster EA, Ross JL, Habiby RL, Ugrasbul F, Rubin K, Travers S,
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Antalis CJ, Patel HN, Davenport ML.
Horm Res Paediatr. 2021;94(1-2):18-35.

1 ® RCT OEMT#% study, EFEstudy88 4D H 6, 51 L4 (FHIGRHE D U FE[ET]25 4. HHIRH /2 Ui
[EUT] 26 ) 10 465 D,

ET BEiL BUT (2R, TR, MBI o RITVWTh b A EICE 272, L LA
FENAD)TIIAEEEZRBO R -7, THUTEICITRT CUE LIEMIC L 28BN E 2z oNnT, L
7> L GH IRJEBRAARE I D & & SDs & NAT O f#&& & SDs TH E R IEOHHB[r=0.78,p <0.01]%, EUT
REC BT 2 IBEBIAER & NAT (2134 & 20 B[ = —0.30; p = 0.016] 2380 7=, bW ns
HNREBRMG % R 57 — % Th D, (Level IT)

3. 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.

7-13 5% 158 4 D TS ZHEAEAEILT L, GH 0.30mg/kg/week TR HREL . BB /0T, FERIK
EF2em LT LT 14 L EIC72 5 TR L=, GH B 61 4., MEIRIERE 43 4. 50 4050k L
oo WHEERIX 147.54/-6.1 (GH) & 141.0+/-54cm (C), & HEIC GHIBEEECE->72 (P<0.001),
GH BRI & 2 B RAEARIT+7.2em (RHHIXH 6.0, 84) & B 2 bz, (RMRBAAAENRRICET 2 a7 L,
3% 472 L) (Level IN)

4.  Growth hormone treatment before the age of 4 years prevents short stature in young girls with Turner
syndrome.
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
Eur J Endocrinol, 2011, 164, 891-897

Girls (n=61) 4 7#%7>5 GH 759 (0.035-0.05 mg/kg/day) % Bi#h L 7= BE OFERZ B EORER & ik Lz, 4
% H+1.0 SDS (from -2.33+/-0.73 to -1.35+/-0.86 SDS) D il = RIG NN 2 72D . 1= D HAEH(+0.3 SDS,
from-2.09+/-0.81 toK -2.44+/-0.73 SDS; P<0.0001) & it L GBI md > 7o, FH17 5 O GH 189 1% Turner
SEMERED B H R T 1% DUGEIZHBRT 5 ATREMED D, (Level IVD)

5. Height outcome of the recombinant human growth hormone treatment in Turner syndrome: a meta-analysis.
Li P, Cheng F, Xiu L.
Endocr Connect. 2018 7(4):573-583.

MEDLINE, EMBASE and Cochrane Central Register of Controlled Trials and Cochrane Database of Systematic
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Reviews % #H45 L, 640 STk 9 H 11 ICHEKIC DUV T GRADE & A7 ACHE L TRl 24T - 72, rhGH 1A
FERIT IR EbEE U, 7.22em(+1.22SD) D & BN %58 7=, rhGH/oxandrolone DIEGIEE TIX, &6
\ZEHEE RS 2.46em HEIN L7, (TRIRBHAAEIGICBI T 2 G172 L, 322472 L) (Level 1)

6. Factors predictive of response to growth hormone therapy in Turner's syndrome. Hofman, P., Cutfield, W. S.,

Robinson, E. M., Clavano, A., Ambler, G. R., & Cowell, C. Journal of Ped End and Met, 1997, 10, 27-33.

70 B> TS & O GHIEROFE A 1 FLL BV, ZOMERBINCOWTEELY 52 5, 1REM%
m@ﬁ%momf@%%ﬁoko%@%%\%E%%m\mgm%mg%$#\$%@4oﬁ%5¢é
Z LAV LT, (Level IVa)

7. 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.

Lhigk. MEVEZ GH HERIEINRER 21T - 72, TS 232 & 5t5 L L. 5% 1L GH 0.27 or 0.36 mg/kg O
WA, EAED B2 & LUIMAEKOMAG DY 4 X7 =0T, 99 ARREGREFE TEREL
oo TBPEBALAIX 109 +/- 2.3 5% T, 152.4cm LA EIZEIEE L7 DX, 29% Th 72, E2 1HHROAH T30
o3, GHIEARE, mAEFORKERITZNEI, 1451+-54 L 149.9+/-60cm TINHIZHKD
WERbSToOX, BE, BEREFRL O, (KEE, = ) —RO&EVRER, Thol,
(Level IT)

8.  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.
Ranke, M. B., Linberg, A., Chatelain, P., Wilton, P., Cutfield, W., Albertsson-Wikland, K., & Price, D. A..
J Clin Endocrinol Metab, 2000, 85, 4212-4218.

686 10> GH {6 25 1F TV D TS 25 LIRMBUSTEIC B Z 5 X 5 R+ 2T Lo, 105 14 H ORK
BHRBINCR b EL HE X0, && TS E CIRERGRO S R, Fis, KE SD. GH TR
m%r (18&H729 ). oxandrolone DIEHFEHEH DAL TH - 72, (Level IVb)

9.  Early initiation of growth hormone treatment allows age-appropriate estrogen use in Turner‘s syndrome.
Reiter, E. O., Blethen, S. L., Baptista, J., & Price, L.
J Clin Endocrinol Metab, 2001, 86, 1936-1941.

TUZRRAWNCRIEE L7z TS AER], 344 I TV T D GH BL O E2 B EZ =T T\ 5, Zhaiambsh
B DAEMRfEC 7 L — 7551 F & L(2-10, 10-12, 12-14, 14-18 7%). fi#tT21T79 &, ETRIEEAETO GHD
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KOG N b RWVOIX, FETIHRBEEZBBEINTWERETH D, 2O —71F E BAKDORK
ERYL, IVEFHRCEEAZZITEREE LN 2. ZOREREINT, GH B ClRE 2= T 7=
BoOREZ LFEE L7z, (Level IVD)

10. Normalization of height in girls with Turner syndrome after long-term growth hormone treatment: Results of
a randomized dose-response trial.
Sas, T. C., de Muinck Keizer-Schrama, S. M., Stijnen, T., Jansen, M., Otten, B. J., Hoorweg-Nijman, J. J.,
... Drop, S. L.
J Clin Endocrinol Metab, 1999, 84, 4607-4612.

2-11 FEDORIGHD TS68 Bl kG & L% 3 MOk 5RO GH FHCMEMER TRV [T 72, A BEIT.
0.045 mg/kg x day THIFE, B BEIZHRMID 1 41 0.045 mg/kg x day TZ D% 0.0675 mg/kg/day (ZHIE., C
BRI 1 421 0.045 mg/kg x day, 2 45 H 0.0675 mg/kg x day TZ D% 0.090 mg/kg x day & AR &
L7z, B2 13X 2 ECEATDHEE Liz, TORE A BEHZHESR B,C BUIIARICHREGENE N> T-[A:
158.8 cm (7.1), B: 161.0 cm (6.8), C: 162.3 cm (6.1)], (Level II)
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CQ3: TS OBEBEMRFICLERNLE VIBRITISLEN?

((turner syndrome[Title]) AND (bone mineral density[Title])) 20 ¥
((turner syndrome[Title]) AND (osteroporosis [Title])) 5 ¥
((turner syndrome[Title]) AND (bone density[Title])) 2 ¥

L EDOKRBNLREN2 O 10 AR, RETE2IT-o72,
[Pubmed search 2022/5/23]

TS IZBNWTT R bu FUiaRe LEREHICEHZSBRMT 5 Z i3, BEEMRFO L THETHD

HELEEE 1
TEF U ALV B

R
TS THIREREIK THE (JREMERER D) 2 A 0F 2JERIICHB VT, =R ha b v 280 IR
PEEIT R OE N X DM E L CORERLEOFREICIA, BBEMHFO L THLEET
D, —RIOICHEREREIR MEICBW T, ZRMEOEA ORI E BRI T IC 278 5 A
BEMEDRIE SN TEY, TSIZBWTHEEO Z ENBESND, LoL, ZOBESEND LMERLV
T BRI 2L OFEEZFHMEER & Lz RCT IIFEEE T, 2 E TOMFFRIZWVT GBI
FEThHD, ZDHH TS50 FEGILL AR - T RERI 722503 4 D(CCHR 1,4,6,7,8) % HLLIT R 217 -
Too T 9 BITHR 1,4,6 1302 HRAVBLEITE, SCHR 7, 8 IX—HBRTGHRAIIZE Ch 5, =R hrF v
BRAGIRFHIC DV T OMFHZ L CWOZRWICHER 8 ZBRE . Wb =X b a7 BRI & B &l
ITADHBZRO T\ D, K 2 1E= X b r 7 GO RN 72 512060, B A HN
L. BN OORBEOFRANEEZ RET SR TH D, MR AREORYERIC L D EEE
HEFRF~OF ML, WL O0OBIENL LR IN G, £9. ARPARKEKT HGEIC, IR
HOAFRIEICHEART, K0 BEENA LV Z D Gk 1,100 & &nD,

723, TS A TIZEIT DY 22731990 A TIiX EA-9 % (JClin Epidemiol 1998, 51, 147-
158.) &L SN TWDH—J7, ITEOFRILTIE, FHEM TS IZBWTY A7 X EF L& S35 Uik
5) Z 9 L7oAREIE, dTRIC72 0 MR A L 0 B DBt S DA R 72 ol 2 &
ERMT D EBZZ BN,

—J . BEETER LT WKE, TS OFRFREL KBS 5 LTt Th 57008 5 EE
T o _XE LW M H D Uik 5, 9), B EITFERAICIL, DXA EIZ X0 M, KhR
B, REEEDHTZ D OREMEP NN TE T, &l #IRO L0 Dn B (3% 6 <BEE).
BB LW & BNCEET, RS 72 0 ORI TR EE & fEHT C & 5 pQCT MIE 1k T OMF N H
BENTWD CCHkS), 4%, 29 LETHEOZYME 5SS DM A /N5,

INBEEE X, TS E W) RBRRRREICB W TR T REFELH L 00, B TILE
BEEREMOBLEDDH TS IZBW TR b7 Ui e RiE T BRI IN D& ThneE
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Z 5, EHETA K7 A 12> T (Gravholt CH. etal., EJE, 2017), 1E &Mt “ R MBI KIZE
DE, N-12KETICHBET 22 En% Y LEZXLND,

1. Starting age of oestrogen-progestin therapy is negatively associated with bone mineral density in young
adults with Turner syndrome independent of age and body mass index.
Nishigaki S, Itonaga T, Hasegawa Y, Kawai M.
Clin Endocrinol (Oxf). 2021 Jul;95(1):84-91. doi: 10.1111/cen.14484. Epub 2021 PMID: 33872421

#%IIHRBIRRET, 18-30 O 103 4 TS % DEXA Cif,

AR ERIE R LT BEIC e, 38R0 2 W BRI B 12 L-BMD(lumbar BMD)2ME ) » 77,
GBI K D PEIRA AT H B0 BARFER L2V, 84% (n=81)IZxf L T1T44L, E #Hi 75
LA, 3 L OB 26 P OFAMFE £ COHIM DO S, 23V 37411 H 57 L T aBMD(areal BMD)
& WiFHRE L 72 2% BMD(volumetric BMD) & I34HBE L7225 7=, EP i fe OBAAF#ENX. L-BMD &4l
SEUCHFERE L7z, (Level IVDb)

2. A retrospective multicenter study of bone mineral density in adolescents and adults with Turner
syndrome in Japan.
Itonaga T, Koga E, Nishigaki S, Kawai M, Sakakibara H, Hasegawa Y.
Endocr J. 2020 Oct 28;67(10):1023-1028. doi: 10.1507/endocrj.EJ20-0083. Epub 2020 Jun 18.
PMID: 32554947 Free article.
% ITHIRIIRES, 18-49 D 149 440 TS % DEXA Ti¥fii, H #8278 BRI LI BT, kM2
WA EIZ BMD Zscore MK o 72, ARRDYHIRFE K A L 720 TS(15-39 7%) Tl&, E 16 O HifH]
& BMD A IEICFRE L72(r=0.167, p < 0.01).f BMD 1%, IR A& L BRI O BRI R L
7=. (Level IVDb)

3.  Effect of Hormone Replacement Therapy on Bone Mineral Density and Body Composition in Chinese
Adolescent and Young Adult Turner Syndrome Patients.
Li L, Qiu X, Lash GE, Yuan L, Liang Z, Liu L.
Front Endocrinol (Lausanne). 2019 Jun 12;10:377. doi: 10.3389/fendo.2019.00377. eCollection
2019.PMID: 31244781 Free PMC article.

HRT 1R B AG T OMEWTHIBLEZMT 78, DXA I KV B &7, 20 4 D TS, 1EHBRME 1 £ TO
Z2{ki%. Whole body BMD (0.85 vs. 0.87 g/cm2, P < 0.001), FN BMD (0.6 vs. 0.62 g/cm2, P = 0.02), total
hip BMD (0.68 vs. 0.71 g/cm2, P = 0.003) . whole body lean mass (30.39 vs. 31.66 kg, P = 0.002) & \»§°
NHAERICHEM LT, (Level IVa)
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4. Effects of Estrogen Therapies on Outcomes in Turner Syndrome: Assessment of Induction of Puberty
and Adult Estrogen Use.
Cameron-Pimblett A, Davies MC, Burt E, Talaulikar VS, La Rosa C, King TFJ, Conway GS.
J Clin Endocrinol Metab. 2019 Jul 1;104(7):2820-2826. doi: 10.1210/j¢.2018-02137.

20 “[# @ University College London Hospital (UCLH) D FE&kD> & D 1% HFHBIRRGEF. 799 4 D 16 1k LA
O TSCEYHEME 32.953%  181.-70.3 1%) 342,

Estrogen 163 & AR O 3 8134 B I AIZHEBEE L 7= (spine: r = 20.20 and hip: r = 20.022; P # 0.001).
FEROOT A Fa BRI OIEFEIEIC A, JilE, BERHRTOEENFRICEL
D, TR ha o R TiE, R B HbALe EF-TOMBIZERH = (P<0.01) (Level IVb)

5. A 6-Year Follow-Up of Fracture Incidence and Volumetric Bone Mineral Density Development in Girls
With Turner Syndrome.
Soucek O, Schonau E, Lebl J, Willnecker J, Hlavka Z, Sumnik Z.
J Clin Endocrinol Metab. 2018 Mar 1;103(3):1188-1197. doi: 10.1210/j¢.2017-02381.
PMID: 29300907

3244 @ TS(GH {65+ HRT+) & 185 4 Dt & ORI G HHAIRET T 6 4 D #1%2, Peripheral quantitative
computerized tomography (pQCT)% VN, 3K D DEXA & (35270 5 HIECEIEE 2T, S0
EOFH 1T o 7=, TS TOFIHEE I &2 5 7eh o 7=, BMD Z-score (L4 & & 124
L7225, (B estimate 20.21 +/- 0.04, P, <0.001), ZAUZEV, B OWhsHEIFEAHEIN L 72(+0.16 +/- 0.04,
P,<0.001), ‘B IREITEEHEIK NI 28 O A ZPLRIZ L0 ARUME SHUHERF S 40TV 2 ATREMEDS
» 5, (Level IIN)

6. Delay in estrogen commencement is associated with lower bone mineral density in Turner syndrome.
Nguyen HH, Wong P, Strauss BJ, Jones G, Ebeling PR, Milat F, Vincent A.
Climacteric. 2017 Oct;20(5):436-441. doi: 10.1080/13697137.2017.1325461. Epub 2017 May
19.PMID: 28523940

76 TS B & XBBEOMTT % 5/, FFli% DEXA, Spine, femoral neck (FN)? areal bone mineral
density (aBMD) T, #H#13 83% T 7=, TS TiX, spineaBMD (1.026 g/cm2 vs. 1.221 g/cm2)
BMAD (0.156 g/cm3 vs. 0.161 g/cm3) FN aBMD (0.850 g/em? vs. 1.026 g/cm2) (all p < 0.01) TV %
KT LTV,

Spine, FN aBMD, BMAD 5 &L O® Z-scores | E fifi 7R 1A BHARTFH & WiFHRS L7, (Level IVD)

7. Estrogen therapy initiated at an early age increases bone mineral density in Turner syndrome patients.
Kodama M, Komura H, Kodama T, Nishio Y, Kimura T.
Endocr J. 2012;59(2):153-9. doi: 10.1507/endocrj.ej11-0267. Epub 2011 Dec 3.
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PMID: 22139404 Free article.

67 TS MHEIZx L, DEXA Z W Tk, WFZEBHAAIRF D E 1RHRIC & 0 sl NTRHRERE, (KM &RF,
TBIERED 3 BEICHY T T2, ARSI, R ERED 14.4 5%, WFIEBRMGRF OB A TRIRRE, KT ERE,
HETEHERETIT BMD 28 0.808 g/cm2, 0.714 g/em2, 0.664 g/cm2, respectively & {RIFREEM CHE /%%
BT,

ZO®BATHHRANZ, BRI L, AR TORELELIZE Z A, 28T BMD OEMNAZR
oo WFFEBRLATN. BAAATR DK BMD I3 TG RE E O BRAAFERICHFHE L7 (r=-0.57 -0.45). %
(2 18 #RANIZ adult dose TOIEE BIAT 5 & BMD OENNIE L Y K& 2>-72(0.03 g/em2 <18yr
vs. 0.02 g/cm2 >18yr. (Level IVb)

8. Long-term hormone replacement therapy preserves bone mineral density in Turner syndrome.
Cleemann L, Hjerrild BE, Lauridsen AL, Heickendorff L, Christiansen JS, Mosekilde L, Gravholt CH.
Eur J Endocrinol. 2009 Aug;161(2):251-7. doi: 10.1530/EJE-09-0020. Epub 2009 May 15. PMID:
19447901

e, AT IRAOBIZRAFZE  BIEHIRIE 5.920.7 4E, 54 4 D TS(43.049.95 %) TR I,
Hormone replacement therapy (HRT) Ca ffi/8 Vit D i,

Al BMD, HF O BMD, B BMD (32k03 70 < | BEEEALES 1/3 ¢ BMD 138 L7
(0.601£0.059 vs 0.592+0.059, P=0.03), — 5 #EHED BMD X0 L 72(0.972+0.139 vs 1.010+0.144,
P<0.0005). (Level 1Va)

9. Bone mineral density and fractures in Turner syndrome.
Bakalov VK, Chen ML, Baron J, Hanton LB, Reynolds JC, Stratakis CA, Axelrod LE, Bondy CA.
Am J Med. 2003 Sep;115(4):259-64. doi: 10.1016/s0002-9343(03)00364-4.
PMID: 12967689

40 44D TS L AFla —E S Wz 43 4 OIEF R EREO #, DEXA T, Lumber & femoral neck O
2 & T2 5, aBMD (X, TS THESMEF LT /o, HEHE : 0.87+/-0.11 g/em2 vs. 0.98 +/- 0.10g/cm2,
P <0.001)FN (0.68 +/- 0.07 g/ cm2 vs. 0.83+/- 0.08 g/cm2, P <0.001)

T-score<-2.5 Z BHFIE L EFR L, HRICEDMIEZIToTRER, 3 4 B%)TiRDz, Z OHEIX
IEFXHREEE OF B3 e o T2, (Level IVb)

10. Spontaneous, but not induced, puberty permits adequate bone mass acquisition in adolescent Turner
syndrome patients.
Carrascosa A, Gussinyé M, Terradas P, Yeste D, Audi L, Vicens-Calvet E.
J Bone Miner Res. 2000 Oct;15(10):2005-10. doi: 10.1359/jbmr.2000.15.10.2005.
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374D TS O%FHIREE, 3B, ARREIRRE I TLIRE BMD JIlE £ CRIMIM 2 MR U728 (n=9,
A RN 12.55+/-1.17 years), HfRFEHKD 70 <, MBS ARES ., IRMESGE T I BMD %
HIE U728 (n=18, H I KRN 14.68 +/- 0.63 years, BMD HIE4EHG 17.77 +/- 0.70 years) &, H
FRIERM 2 | MERRE AL . FERR AT BMD ZHI7E L7-#E (n=10. HRIEREH G2 L[
£k, BMD JIEH 20.90 +/- 0.68 year.) Tlbika L7z, T OFEFEHBE L, AR ERIEEE CIZIE
5 (Z score values, -0.24 +/-0.22) ThH > 7= DIZxt L, HIRBERFERN 72 < MARBIETHREZEA LT
BEE. B EART 23R 72(Z score values, -2.09 +/- 0.79: —IRMMGE TEE -2.18 +/- 0.32 ZAERLAFE)
[p <0.0001]. 72 E Zscore IX 3 BECTHERZEIT o7, (Level IVb)

128



CQ4: MWEAETR M F BRITEAEDOTR b U EAREICHS JV#RESID
HBRIED

((turner syndrome[Title]) AND estrogen 8
(turner syndrome[Title]) AND estrogen[Title] AND low dose estrogen 9 ##
(turner syndrome(Title]) AND estrogen[Title] 50 ¥

VU EOBBENSAFERL SO AR, MiEt2iT-o7,
[2022/5/23]

TR b UREREAF B OWTRIERERIEIRX., [ERDOEHAERE L _ELBEERT
HDOD, HAERFRERTT —ZIZZ LU,

1! BEARTX el U BRIEIHER IS0
HEXZEE 3
TETF RN C

TSIZHEBWTT X b r 7 L EARIED, ABW) IR AR L 2B C BRI GE%2 LiF Tk 2
LD, BEEETHROBERE LSO THRIND Z LITTTIEZL DML TRINTN D, K
MEE, RS E EEFE LW REOEL . RS L 0 ETCG L. &S R THD
BEC, LA RIIW KR ERT ST EEHME LTS, ZF AT A NT UL
—/L(EE2) & LT 25ng/kg/day % 5~8 milFICBHtARE E 9 L, 43K & EE2 & 5.5 Tz L 7= RCT 2344
T CH-7=ClHk 1), 7272 L. 256ng/kg/day (ZHFIETH S Z &0, FlnS AR 72 “REBE 0 B
Zmb, K 0AFR CREBOEALZ BIE L, EE2 % 1-5 ng/kg/day &\ o 7D TR WED
TR bl U MHIE TS 116 K TEHEA LR b H D UK 4), AT 2 EHE (low dose) . %E %
M & (ultra-low dose) LFESHEG G H L5, BUED & Z AERITHOWTIIHIHEIZ /e > TW7RL),
S DICBRLAREH, B G BEOEREZBRF L RCT IS TE LT, £ 95 LIcBLRICE S S RIBEOH H
PER, B G HiE (HWb 2 he o fFlofEE, & SARY) X, Hohbto Ty, —
T EOHPEIZONTIL, BFRESH RS T RERB#m CodE R EoaTRetE b ST
W5 (K 3),

SRIE MEIEV TR RG] OFERTHOH, WIERKRGEORE, S LITITERMTPRICESEE
fli7e &, Bex RBLELD, SORDIBHDLETH D,

1. 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.
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BHEx A bu X oM B&EEOAR AMEIZE T 5 prospective, randomized, double-blind, placebo-
controlled clinical trial T& %,

5.0-12.5 D TS149 HlD 5 H 128 BT DWW TN 21T o7, Low dose #E(n=61)i%. #%1 ethinyl
estradiol (EE2) % 5-8 j#% C 25 ng/kg/d, 8-12 % T 50 ng/kg/d &L ¥ 5. Z DORMABEEO=62)1L%3K %
PR, 12 sLAREIX. 100 ng/kg/d 2> LB & F TH&E L oo 5 Lz, KA EIBERETIE. thelarche
ORI BEHE L(11.6 vs 12.6yrs), _IRMEMOEITAA L U FER (3.83yrvs2.2yr) Th o7z, GH IHH
W2 HRERICNA, AR X a7 URREIX S RIEE ORI, B JOETEN LV IER
Wb D Llpotz, UEXY, EHETA Fo 7 U8, TSIREOA @R L L THEET
R&EThH D, (Level I

2. 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 JdJ.
J Clin Endocrinol Metab. 2002 May;87(5):2033-41. doi: 10.1210/jcem.87.5.84717.

Randomized, double blind, long-term, dose-response study, Zfisx. #/EA GH AEDEIFHER%
117z, TS 232 flZ %5 & L, 1a%1L GH 0.27 or 0.36 mgkg DWW hniciz, AR (810 yr
>20 kg : 25-50 ng/kg - d, 10 -12 yr 67—-100 ng/kg * d, >12 yr age, 160 —200 ng/kg -+ ) EE2 % L <
IRBIEOMA G 4 NZ =T, 99 AR RETEE L, HEMAMITL 10.9 +/- 2.3 KT,
152.4cm LA EICHE L7 DX, 29% Th o7z, E2WRROF 2D 69, GH A&, &AEHO
EfF RITTNEI, 145.1 +/- 5.4 & 149.9 +/- 6.0 cm TINOHITHR BEERH -T2 DL, B,
B L O, BRARE, = M) —ROEWVRER, Thol, ARG T, EHEO RN
DT A b UATEE, HREREZUE LR -7, (Level ID)

3. 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 il TS Zxtg L L, 14 Fllcxt LKA E= R ba 7 5% LE) 2 ifT Lz, —J7 14 #1TiE, 1€
KOFFEZL DA MaF EBARRECE) %, 125 CHM L7z, BIEART A a7 Uik, 12 %
ATCEY) 10.5 BIZBALA L(62.5ug/d), £ D#% 12 CHEFE DT A M AU EAEZITHI HLOTH D, 1HF
BAA#E 34ETIE, a2 L A7 v —/LE, LDL OfE7 LE B CAZIZIE T LT\, &, B4, BMI
7o ETCIIMAE TR o T MR OMm S LE (X CEIZHREVFE LWREEE X LD,
(Level IVa)
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4. 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 5> TS 12xF LT, ultra-low dosage (1-5 ng/kg/day) ® E2 % #5- L (E #), = Of&# & 0tk O FE
WL AT Stz 30 B0 TS(L EDF L O RS B RSk L7-(S 921 Bl & bhil, Miat L7-. E
DOIEHERAIT 9.8-13.7 % T, ek F1L 152.4 + 3.4 cm & LEED 1485 + 3.0 cm (ZH~AHEITHE D
o723, BMDIZEBWTIE, E#E, LEEE HIC SHEL IR L, A EICIKA572(0.262 or 0.262 g/em3 vs
0.290 + 0.026 g/cm3),

OB LBIERAEO A aF U pEIE, FRICBW TR ORE L R L, ARITH LN, B
BERICBWTL, E755E Tlkle o7z, (Level D)

5. 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.

9l GHEE% 6 » ALLEZ I T2 TS, 12-15 1%EFIC depot estradiol (Estradiol cypionate) % )
WIEH CTH 1 B G5%2BEMG L. 6 » A2 0.2, 0.4, 0.6, 0.8mg LHELZ, “hEEkDOTA a4
URFEHEEE S 1T TV A TS (11 #1<0.15mg/2days, 2 1 0.3mg/2days, 4 1 >0.3mg/2days) & b~
THREE ENAREIZ 2.6cm, F2r-o7z, (Level IVa)

6. Ross JL, Quigley CA, Cao D, Feuillan P, Kowal K, Chipman JdJ, 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/NEJMoa1005669.

Double-blind, randomized control study. 149 il > TS(5.0-12.5yrs) % 4 D DEEIZ 50T Rt & 1T - 7=,
4 FEE. GH, E2 WL b33 0=39), GH DA% {n=40), E2 D43 (n=35), A4#72L (n=35)
Toh b, GHIZ 0.1 X 3mg/kg/week, E2 13 25 ng/kg/d, 5-8 y; 50 ng/kg/d, .8-12 y; .12 y- 100 ng/kg/d
EWE L7, B2 BEEEAE D 12 mLLERIT 100 ng/kg/d DB 2 321T 7=,

Eof S RIT 2 2h-2.81+0.85, -3.39+0.74, -2.29+1.10, -2.10+1.02SD Th -7z, GH /¥ Tl H K SD
T 0.78+0.13 DR b o 72, GHIEFH D%t L GH+E2 Tl3 & &% 0.32+0.17SD #/1 L 7=, (Level
1D)

7. 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.
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B0 oMK EO E215% 1L, E21REMBEZELE THRONDIERETH EFAERO TIER V)L
WORELD b 212, TS 2N EHIREB A RHIRE 12.0-12.9 #%(n=7) & L < ITIREBIAAEIERE 14.0-
14.9 % (W=7THT THFEITo7-, Wb 12 580IC GH 2B L T\ 5, B, BIERERED
Thb E27 7% H 1B 02mg 5 L. Zi % 6 » H# T 0.2mg #ICH & L 1.0mg [Z2)ZE#% X 0.5mg
HCHEE L, 2% 3.0mg £ CTHEHELT,

T RBAEG RICB O THE R TEIA ST MEAE T, ABRNR ZRMEEBOEAN R
7=. (Level III)

8. Estrogen Replacement in Turner Syndrome: Literature Review and Practical Considerations.
Klein KO, Rosenfield RL, Santen RdJ, Gawlik AM, Backeljauw PF, Gravholt CH, Sas TCd,
Mauras N.

J Clin Endocrinol Metab. 2018 May 1;103(5):1790-1803

i 78 = A b\ UAREITZRIT 0 ) BLE D B RRET L 72 systematic review, TR 11-12 5 ORI
BlMGE SN D NE T, 2-3FENTTHET 5, RUITERHENOBRGET 2 Z L3R TRAEALHATH
Do WBEBMITREE T A bu U205 2 ER RS, b LA FICALRWEEICITR A2
E%EET 5, Ultralow dose IGEIZ- DWW TIEL, BfEZR benefit 2372 2 & 72 £ 6 recommend L 72
WE LTS, (Level 1)
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CQ5: RERbruF U aHik, RO X hasy U8l L i LRSS

((turner syndrome[Title]) AND estrogen 8
estradiol [Title]) AND randomized controlled 9 ¥
((turner syndrome[Title]) AND estrogen[Title]) AND transdermal 10
(turner syndrome[Title]) AND estrogen[Title] 50 ¥
[2022/5/23]

PLEORENHREN SO 10 WARD, MitaiTo7,

BREAT, BOTR b oS MA L B LT, AT R b oS A OB R R T BT
AEBEHTHB, LnL, BETX bar U MaId L ) ABGEEEBICT ), X0 S
B Th 5 RN 5,

HESREE 2
TETF RN B

TA b a U AHIEEEE Tumer SERREICR VT, B 72 “IRIEMOFE, BLOFEEOERL &0
BEPDBERRRTH D Z LT LN TV DN, TOBFEATEZON T, AAREDRZ D, 4
B, =2 buF e LTHRINDIEEGIED S B, FICRET A a7 o FEITZ OV TRET 21T
-7,

BEH=A a7 B E5IZET % systematic review 132 2 TlE 2 Tk 1,4) 220072, WIinbZ 2
HFEIZETARINTZLOTHY, Pl tbROTA ha vy L L, “IREEEGHESCKREES
IZBWTHDLbOTIIRNI EAVRENT WD, ICHK 5 TiE WRRICREEAT 2 b a7 o O 24
RBLTWDH, —FHT, OB FLR) FPLAWMHETH D, RCT X2 2T, 3 @zsT7e Gk
24,9, 2 T FERZENAEICHEML, —MRERIERNOFEO 2 ZIRMEBESNT, WSROk
BIZBWT, LV AHFITH L REMEA R L7, SCHK 4 TiX. genotoxic estrogen & L TH1H 4L HHPEY)
P, REAREGRECHEICZ < XM 9 T, =X b e 7 REEPNREE S TIHI D 0ICD & T2,
MmO E2R# T v 7 7 Ab KD AEBRLOIENZ EAVRENTZ, Flo, TORITICHE 10 (2R
THRINTVD, LHEK8IXRCT TIEARWH DD, BET A haF ARREN LY FRER[/ICAEFITH
5 AlREME 2RI L TN D, 2016 =D [EREA A K Z 4 > (Gravholt et al., European Journal of Endocrinology,
2017)TliE, L0 AEFEMISGTWEGRIE TH D Z & 2B ICRE B S % preferable” & L T 5,

DLk, =R b a7 AN RO X0 AR EGIZEN SV ) RTROESICxT 5
BAMED B D, FRHTERDPETIE, TS OT R fr 7 UAHFEFREDRE A T X b r 7 B, PRBOEIS O
TR AT 2 ba 7RIS L &R 08, BERANT 178 =2 b T VA — VR (GRIRE S &
NTHLHZ EHHETHETOILERD D,

9. ORAL VERSUS TRANSDERMAL ESTROGEN IN TURNER SYNDROME: A SYSTEMATIC REVIEW
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AND META-ANALYSIS.
Zaiem F, Alahdab F, Al Nofal A, Murad MH, Javed A.
Endocr Pract. 2017;23(4):408-421

R A b 7 BAIE RO = A b e s o BFNZ DU T osystematic review (2 K0 BRER L 72, AKX 6 4
HM 7 4w — U7, BEAENFBRD L IXBIELRIREZ S RE L, X5 L22 845 oo b, 4
BIZOWTHRE 21T 272, MFIZH VT BMD & LR S, ZOREITREBA TR @h oz, Wh
&4 LDL % Fif, HDL 2 L A7 v —/L%& Eif7z, 17-Bestradiol DX, TChol O &Eifii, LDL DIKAHE
\ZFHBEE L 7=, BMI, fat mass, fat free mass, IGF1, IGFBP3, ZEJEHF1A > AV > TG, 72 EOfEIZBWT,
HRITIIEN R o Tm, —HZEMER A, o L 2T o —UEIE, AT 2 ka4 85 C s A R
L7, BT A a7 URENE, I, o L AT m— 2B W THAIZR RN & 228, —HFfRkn=—
A kw4 U3 HDL, LDL (23t L CHA R aREMED S D, (Level I)

10. 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.

AT A b a7 U BAI LR OSSR Xk a BUE 0O bk & VR 2 B ER C R LT,
TRPEBORIER T, 10 5L LD TS bk 12 2 1 Iz - T LT,

R B IC B W THEEOBEE, FERBIOEREIZBN T, ARICHEMNLZ,

ftho>, Tanner stage. AEF, IGF1, REMRH 2 EDOEITHA SN TR o7, (Level 1)

11. 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 CTHIMEREIR FREZ 2 L TW\5 49 T2 ha Ui FmRIER NI B I3 L, =
A ha 7 RGO 2 7 HIiE 12.5ug/d £ OREHE) L, £ O®%ROBEICHOWTEHEZ1T > 7, ¥
AT 151 5T, S 24 4, Rl xiB o7, ) 1.97 4£1%1213 Breast | & TannerlV (2720 | FEA &
HEMIZEM U7z, ZRMEGEEE BN S 6] CTHREMT 2 b r 7 BFNS 80 A0 Z RO
ENTE T2, (Level Iva)

12. Impact of route of administration on genotoxic oestrogens concentrations using oral vs transdermal oestradiol
in girls with Turner syndrome.
Mauras N, Torres-Santiago L, Santen R, Mericq V, Ross J, Colon-Otero G, Damaso L, Hossain J, Wang Q,
Mesaros C, Blair TA.
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Clin Endocrinol (Oxf). 2019 Jan;90(1):155-161.

40 £ D TS % #2 1(2mg/day) D 3 L U2 (100ug/d)? 17 B Estradiol # 5-H#EZ7 X MT3F, 12 7 A
#45- L, LCMSMS TT A b5 v ORBWEREZWE, BT A w5 %6784 pmol/L vs 1123
[1614], P < 0.0001) & RO G RENH EICE D> T2, F 72 genotoxic estrogen & LTI SIS, catechol-
oestrogens 4-hydroxy-E2 (149 vs 28 [£49] pmol/L), 2-hydroxy-E2 (300 vs 76 [£52]), 4-hydroxy-E1 (450 vs 105
[£113]), 2-hydroxy-E1 (3094 vs 740 [+684]) and 16a-hydroxy-E1 (3,007 vs 157 [£534]) (<0.001 between groups)
FWFhbREARGHFETHRIETH -7,

13. 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

i 78 = A b\ RTINS BLUE D B RET L 72 systematic review, 1HIEIEL 11-12 i DI
HBENDRE T, 23FENT THET 2, RMITMEHELOHET 2 2 LITFETREBEAUEATH D,
BFBRITRE A = A bu s a2 s 2 e S, b LRADFICALRWEEICIIRAZRE %
E[ET 5, Ultralow dose IRHFIC DUV TIL, BIEZR benefit 2372 2 & 72 £ 5 recommend L 72\ & LT
W5, (Level )

14. 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.

TS13 FilOME R FEIRIE & 1 T HREICHS. 6 BIngEO., 7RI TH-7-, ACA/ABA # i L= L
ZARBEIBR CTITARIZE L . BEMRGITEFERETICH L TE 0 AFIC@< B2 b7, (Level
IVb)

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

23FDTSITH LT, =AM F ozl REEEAZ RS-, 0.lmg 705 1.5mg £TO
WPEBC o 7= 0 WS . B2 #EEE1. 22pmol/L 725 162.2pmol/L £ T EH- L, HKEIICE T DOIER ) B4
PH4 @ "KM EZE T -, T OREIZERIERO REMICEISEB LIz D Th o7, BIFEH
R, HHLLT IR ENLREMT A b 7 U HIXRERIUE DO —> L 725, (Level IVa)

16. Adult height and pubertal growth in Turner syndrome after treatment with recombinant growth hormone.
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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 {2 & 5 TS O F EOMHEFL, =4 — M The StaTur Study, TV 7 > AT
1986 —1997 |2 %k L7 TS 3 891 AD H 6, 704 N, FHE 93 FED T 4+ v —7 v 7 HifH,

5.0+/-2.2 7% T GH 1AM AN BRAA Sdv, 10% C MM BRI LTz, =R b a7 ML 15.04/-0.9 7%
THEA I N7, PEARA TSR 1T ., B8 0 Tl ethinyl estradiol, 1-5 ug/d; estradiol, 0.5 mg/d; %5 TiX estradiol,
25ug/d O 1/4HZ=HNH Wz,

AEH R lT 149.94/-6.1cm CTTHIHEMEFE LV 8.5cm @ih o7z, =& b/ U BMGREII S E & (2B
Wi, TA MR UEROED BRE TRV EKEENED 572, (Level III)

17. Metabolic effects of oral versus transdermal 17f-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 D TS (16.7 + 1.7 1) & R BRI OB LUK 17B-EdBHRE CEAIEAEIM 24TV & OIBEI R
ZRFICHRE A, ISR OZBIZ DWW THIR AT o 72, [ B2 AIEF LT 572D B /i, &0
T2mg, MK TO0.lmg THoT, 6-12 » Ak, BRIGNHEAR. TEI#LAE. BMD, IRE (b, ZEkiFoD T3
NX—HE, WTHICEBW T EEZROR Tz, MHRE, ¥, AAT A4 CRP IZIEHEH
TEZROT | IGFL IZBWT, RAKGH CHREICE)N 272, —J . E,EiS, SHBGIZHB W TITR A&
HERECHBICE P12,

E2 OMHREARE L., EFGHICID - TIRET LR . &0, BRIz, mHIEE., #Eo
ZIFFROIR, 7272 L, EL EiS,SHBG 2 E D= X h /M NI N T, BEBGDIZINED A&
HAfETH -7, (Level II)

18. 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;96(11):3502-10.

10 10> TS (17.7 £0.4 7%) & 20 BIOIEF X REEZIB N T, B0, BET A hr 7 U512 X 2Ky Hhhe
OFEZBRANT D LB E Lz, BOEHE@O.5 mg/d) b U< I3 2 B 5(0.0375 mg) (2 X
5 E2 Y. mAEOKD (2.0 mg/d) . B (0.075 mg)iZoW T 2 3 D washout B A 7% 17 THifT L.
24 FE DRt 24T > 72, IEH TIE E(2), 96 £ 11 pg/ml (se), E(1), 70 + 7 (mean follicular/luteal) T & - 72 A3,

ZHUTKI U, B2 X, MROKHE 18 £2.1 pg/ml, KA EM 38+ 13, @HERD 46+15, mHE
FREZ 114 £ 31 pg/ml Tholz, BELTRADIT ) DRZICHASX D mFREILREECH 2, o=
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ke B E O, BRI LV IEWEEA R LT OIERE Th o7, LHFSH OMfillKH&ET
IR CTE VLS, MARTIEmEE TEN R -T2, IGFL, [FE~—F—IHMEICE o2& nH 0, %=
Mmooz,

K0 AEBPREGITEVOIEEREK EE X HLD, (Level 1)
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CQ6: [HRRATEEERIZISIT D TS DX b RHFEFIEIIMRIED Y X 7 ZHKR I
50

(turner syndrome[Title]) AND (thrombosis) 11 ¥,
(turner syndrome[Title]) AND (thromboembolism) 6 ¥,
[Pubmed search 2022/5/23]

TSIZBITHMIEY A7 1T LT, MR A T oo S I TEECTH Y | R REIEICB T 5
WETEIERE LTHESND LONEASNDDORT, TOEHELFHAICHRMEZT D 2 & IX IR
Th D, = MBIEDA LT ST HOWTAEW PR RBLE bia Cim T, 2 #)t Gk 1,2) &2,
BN 2N TS ITBT 2 MIE Y 271250 TIE, BERMEICE R DEBOREITH D bOD,
ZHIRRENIIT DR TR, — 07, R B O WS LIS T B keI B 25 T O
IRMFIEIL —AIFET D,

TG w R AREN 2GRS 9 MU O W TRET AT o 72,

FARRRTERICK T2 TSIZBIT A=A bu U ERRKERIBRED Y X7 2RI E2HLNRT —
237, BEERICERLRELITY

HESREE 72 L
TETF ALY C

T2 b U AFERIENE Turner JEEREIC IV T IER 72 “IRIEBOFE, I OBHREOERR LD
BLENOMERIGE THD Z LTI TND N, EOMARIEDFRIE Y A 72O\ T, RHRHENRE
W, LML, TSOT X ha 7 UiFiEIC BT 2 EIROG, FRmAREICER L7 BRI T h
V. IHICEL OMBHTIZIBWT, TS OMEIFEREIE TH B 2> 72 MARSE DN DA M2 BE T 2 M st R
DOFHEIL 72V (] J Clin Endocrinol Metab, July 2019, 104(7):2820-2826 T 799 5l TS D 72
E)e FTHED 3439 4D TS =R — hTiE, FERIZH T 2.0ME ROER DA AIZHARZ NG
DD, % < ITBIRIESCKEARFIZ L S B O TlAROBERIZ OV TIEH S22 T2 (Minouk J.et al.,
2008, JCEM 93: 4735—4742) 7> T, fFBRAICMARIED TS DT A ka7 UAHFFIEIC BV TR E 7R
EROME L 72> TW RO RBIRTH D,

TS X [R S 72 @A CTIRMARIE~D U X 7 DNEW AR 2 RIE T 253 X035 b DD, EFAIZ TS O
MARES—EA O E R L TEV, &V T —F T,

ULEABEE 2, PIRRATO TS (x4 2= baF Ui FRFIEILMARIED Y 27 2K S5 55372
TETFURIZZ L, BETRICEBE LN OEEIT) 2 LRI D,

—J7, —REF NICBT RGO R b e S U EEE T, MARER D adverse effect O FrEt
FHEZ <IN TEY, TSIZBWTHREBROAREMEIC DN THE TE 220,
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TS DIMARIED V A 7 Z¥E KT 5 AIREME S 8 % background {22V T

1. Coagulation and fibrinolytic disturbances are related to carotid intima thickness and arterial blood pressure
in Turner syndrome.
Gravholt CH, Mortensen KH, Andersen NH, Ibsen L, Ingerslev J, Hjerrild BE.
Clin Endocrinol (Oxf). 2012 May;76(5):649-56. doi: 10.1111/j.1365-2265.2011.04190.x.
PMID: 21848660

60 4 (21-66 1%)D TS % FHH, 81%73 HRT 217 T iz, ZHNH D9 5B, CRP(0%), 747V ) —/
(15%). D Dimer (15%). # VIII [KI+(25%). Von Willebrand [K+(15%)., IFHERE. =L AT 0 — LN IEH
HHZ A DmVMEZ R LTz, 2606 MEFRIC A OFENEC D U A7 B—fREH & T
EVFTREMES 8 2 EHERI S, AR72 SIC b K 0 EREES RBE BT & THD (Level IVD)

2. Thrombophilic screening in Turner syndrome
V Calcaterra 1, G Gamba, N Montani, A de Silvestri, V Terulla, G Lanati, D Larizza
J Endocrinol Invest. 2011 Oct;34(9):676-9. doi: 10.3275/7724. Epub 2011 May 17.

82 4 (mean age 20.56%9.79 yr, range 1.68-40.16 yr).?> TS A DIMIET — % L 0 fited U A 71220 TDH
BEZAT S 298, 20 5 B 51 LIRS RIE LT T D, AL BB, 172 activated
factor VIII:C, fibrinogen, antithrombin (AT), protein C (PC), protein S (PS), activated PC resistance, and
homocysteine ® 9 © PCIKAEAY 3/82(3.70%), PSAKAE A 12/82 (14.81%), AE 2 A F L REfE DS 4/82 (4.87%).
T4 )= U R 52/82 (642%) IR T, DO L X0 —fREM L MDY R T NE ]
REMEZY® U . HRT BHAAHTIC Z 9 LIHRIED A 7 U —= 7% L T 25, (Level IVD)

N ORIV A TSR

2017 40 PRI LLRE D A8 )L Ml FERRIAEIZ B 1 2 #8348 Cochrane (28 %,
ThbrELwn e, WHEIZMRED U X7 538 5 2 MEIZ1E” may be unsuitable” & & 2 D AFE# S AL TU
%o

RO ERRET LT E LT RO 2 O3 EHETH D,

3. WHI 1998
Curb JD, Prentice RL, Bray PF, Langer RD, Van Horn L, Barnabei VN, et al. Venous thrombosis and
conjugated equine estrogen in women without a uterus. Archives of Internal Medicine 2006;166:772-80.
Cushman M, Kuller LH, Rodabough RJ, Psaty BM, Stafford RS, Sidney S, et al. Estrogen plus progestin and
risk of venous thrombosis. JAMA 2004;292(13):1573-80.
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16,608 44 (50-79 k() 64 mf) k)& xR & L7z 2 EHRR

H) 5.6 FOBEIAR. /i AT equine oestrogen (CEE) 0.625 mg + medroxyprogesterone acetate 2.5 mg, Xf
PRRRIMAIE, RS, CEE BECIL., BHZ 2 HFETHRKE R 572(RR2.22,95% CI 1.12 t0 4.39). CEE (2L %
U A7 132 TRBEEDS 2/1000 (2xF L, CEE 5T, 5/1000(95%CI2t0 10) Th o7z, K 7THE
T740—F25L Y AZITETIRTT 200K E LT CEE & 5# THn>72(RR 1.32,95% CI 1.00
to 1.74). S HICEHMAIES & U A7 I U, #HEtFia EEZRD 7 < 725 7 (overall 10.7 years'
follow-up: RR 1.05, 95% CI1 0.84 to 1.31). [MARE % Hi— D outcome & L Tl L7234, CEE I XL 5 iz
DY A7 1Ete L AR EICH U7Z(RR 0.63, 95% CI10.41 to 0.98),

(Level IT)

4. HERS1998
Grady D, Wenger NK, Herrington D, Khan S, Furberg C, Hunninghake D, et al. Postmenopausal hormone
therapy increases risk for venous thromboembolic disease.

Annals of Internal Medicine 2000;132(9):689-96.

2763 4 D4t (February 1993-September 199) . 7 o & A LLigidER, ¥ 274D 7 0 —7 v 7, CEE
0.625 mg + MPA2.5 mg L AHMET T + v —, FAD 4 FHTiX, CEE &G THEIZIRIED U X 71X
23> 7= (at 1 year: RR 3.26, 95% CI 1.06 to 9.96; at 2 years: RR 3.51, 95% CI 1.42 to 8.66; at 3 years: RR 3.01,
95% CI 1.50 to 6.04; at a mean of 4.1 years: RR 2.62, 95% CI 1.39 to 4.94), EFEDO Y A7 L LT, 14H,
3/1000 7> 9/1000 {2, to  (95% CI 3 to 29); 2 4= H 4/1000 2> 5 15/1000 {2 (95% CI 6 to 38) 4.1 4T
9/1000 7> 13/1000 (Z (95% CI 6 to 28) CEE % 5-BE THEEE N L 7=, (Level II)

5. ERA 2000
* Herrington DM, Reboussin DM, Brosnihan KB, Sharp PC, Shumaker SA, Snyder TE, et al. Effects of
oestrogen replacement on the progression of coronary artery atherosclerosis. New England Journal of

Medicine 2000;343:522-9.

309 44 0 55-80 i (=<66yrs 123, >66yrs 125) D PR Aot 2 BRI T o & L ik B,

HT /%, 1. 0.625 mg CEE (unopposed oestrogen), 2. 0.625 mg CEE plus 2.5 mg MPA (combined continuous
therapy) OWF 2T, cf i EEE LT, placebo Wik & L, ¥ty 3.2 FEHIBIZE, MMz, FECE, HREIML
7R EDEOHER E DA R b &7,

MfAe1%, Estrogen #%5 T, 5%, Estrogen +MPA C 2%, Placebo T 1%, p=0.16 & A E 7%/ > 7=, (Level
1)

6.  Greenspan 2005
Greenspan SL, Resnick NM, Parker RA. The effect of hormone replacement on physical performance in

community-dwelling elderly women. American Journal of Medicine 2005;118:1232-9.
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573 2 DBINFED 5 5, 65 ik LA LD Lotk 373 4 & figtr U7z 2 B 5 RER, WX January 1996-May 2001,
Three-month open run-in phase (2 & % AR/LE RO A#1T7 572, 1. CEE #%11(0.625 mg/d) or CEE #%
[1(0.625 mg/d) + medroxyprogesterone acetate (2.5 mg/d) in women with a uterus, 2. Placebo & L. outcome
& LT, MMSE, breast cancer, DVT, clinical fractures, colon cancer (and other outcomes not relevant to this re-
view) % S,

Deep venous thrombosis |%, HT #£T 1% (n=187), xHHE T 1% (n=186), p=1.0 TH VL7 U X 7 1
RERBORIN>T2,, (Level 1)

7. EVTET 2000
* Hoibraaten E, Qvigstad E, Andersen TO, Mowinckel MC, Sandset PM. Increased risk of recurrent venous

thromboembolism during hormone replacement therapy. Thrombosis and Haemostasis 2000;84:961-7.

2QEHEF T X LGB, age < 60 years or > 60 years; 37 (71 /VE AHFERRIERE 69 XFHRMAIKAL) PARR
#% At U 7 — AR : February 1996-March 1999, 75/LE U 4# 78 : 2 mg oestradiol + 1 mg norethisterone
acetate 1 mg, XTPRRE : A3E, HARNX 2 F&FHEI L. P 1.3 FoBIEHM, Outcome & LT, Venous
thrombosis, Myocardial infarction, Transient ischaemic attacks Stroke 72 & % 5Ffi, HT T 10.7%. {43 T
2.3% OO TH O A DBEEN H 5 LME~DEEHIZOWTIIEEICT 20 E N H 5, (Level
10

8. ESPRIT 2002
* The Esprit Team. Oestrogen therapy for prevention of reinfarction in postmenopausal women: a randomised

placebo controlled trial. The Lancet 2002;360:2001-8.

1017 & D%, U 70— R July 1996-Feb 2000 D 5 > & A EbigidBr, SEHEENT 62 . /T AL,
unopposed oestradiol valerate 2 mg /H . XHEEEIIAIE T 2 FRIOBIEIM, HEEFIRMARIZ, HT B2
2/513, st LIRS 1/504, p=1.00 . Risk ratio 1% 1:96 (0-18-21-60)Cdb> 7=, (Level IT)

9.  WAVE 2002
Rogers WJ, et al. Effects of hormone replacement therapy and antioxidant vitamin supplements on coronary

atherosclerosis in postmenopausal women. JAMA 2002;288(19):2432-40.

15 65 i DA T v 2 MMUIEGRER, HT BE 201 44, xHBEE 213 4, HEA9IC HT 108 44, xFHERE
103 44 3, U 7 /b— Mg July 1997-August 1999, “EHEIZZ WM 1T 2.8 45, HT X, 1= UIBRINBEIE D
& 555 . CEE 0.625mg (oestrogen-only therapy) D%, B2 & 5354, CEE 0.625 + MPA 2.5 mg, %}
HEIIB3E, Deep veouns thrombosis (%, *FFREET 1.9% (2/108), HT AET 1.0% (1/103) T, p=0.93 TH -
72. (Level II)
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Cochrane review D X% & ¥ (BE%&¥})

Illustrative comparative risks* (95%

ch Quality
Relative No. of partici- of the
Outcomes i effect (95% ' . evidence
Assumed risk* ﬁglzr%pondmg ch) pants (studies) | ~
Combined (GRADE)
continuous hor-
Placebo
mone therapy
(HT)
Follow-up: SPIS IS IS)
; 7 per 1000 (4 to RR 4.28 20,993
mean/median 1 2 per 1000 11) (2.49 t0 7.34) | (2 studies) Moderate
year a
Follow up 1-2 2 per 1000 5 per 1000 RR 2.22 10,739 (1 S/Iac?cajeeraa(t?a
years P (2 to 10) (1.12 to 4.39) | study) b
CEE 0.625 mg
(moderate dose) 16 ver 1000 21 per 1000 RR 1.32 10,739 (1 S/Iaoe?jeeraa(t?a
Follow-up: mean P (16 to 28) (1.00 to 1.74) | study) b

7.1 years
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CQ7: ARDERFERZ TR T 2HMLRBEIM)?

((turner syndrome[Title]) AND (spontaneous puberty [Title])) 9

((turner syndrome[Title]) AND (spontaneous [Title])) AND (menstruation [Title])) 2
((turner syndrome[Title]) AND (spontaneous [Title]) AND (menarche [Title])) 5
((turner syndrome[Title]) AND (ovarian failure [Title])) 8

((turner syndrome[Title]) AND (ovarian insufficiency [TitlJue])) 7

UEOBRBNOEMRENLR LD ARV, MitaiT-o 72,
[Pubmed search 2022/7/15]

AROBRRERII. BRICIIBEDOENDDBZLIIHALNER-TED, BRIIZESL
FHIIHIBEFRETH D, Hx OEF TINREERFHEEL TR TELINMF>—F—L L
T. AMH, InhibinB, FSH R RN EM L LTHEIT N5,

HESREE 7oL
TEFVRA L) B

SIZEBNT, ZMEE. BLOHKRD BRI KOH IOV Tk, B D% 7R 5E T
FEN® D (LMK 1,2,4,5,6), SLHR2 DA X T F U L ATEWT, 43 B & fiEHT, 2500 BILL E
DFFMTTIE, ZREHE, BEXOAROBRFERITENEN 32%, 208% ThH o7z, ok
. 32 4O BEIRA IR LTREF ORI E 8 - 7S TIEOCTR 1), BRREAKRE o7z
1% 37.5%., PARRAFES X ) 20 5% C. PARRE COFHHIRIZ S1ETH - 7,
*Zﬁ‘é&ﬂﬁ’:%@ﬁ'ﬁ"k%é% T o mETEEDH Y (2,45,6), Wb 45X I2Mx. 2%H
O X PEERICHEERTZ L2 (EER X REREZATo/Mia 0 A7) Bikb@E
<V —H. 45X73>%)oé:%>1£%u\é:u\9_é:fuﬁbfu\é 45X T BB TR 10% K TH
D, EW XREOEEZLOLOE, BIERNO 7L —F500HEHICES X B0, XHER2 DA #
7 F U AT, 45,X/47, XXX T 66.2%2 L5,

A%k 2 THRIT 5 ISV TIEL, AMH (3,6). FSH (3,4,8), InhibinB ()2 b5,
Do B HEK 6,7 1%, 50 4 LL EOHEWAYFEAM IC D < H T, AMH, inhibinB 72 & 75 K
L L TRINTWD, £ 6, 8 ITHRERIE K%L, IVEERMERZ TR T 5~—D
— & L COfN & 08 CTiT\v . AMH, FSH O F RN REN TNV 5D,

AMH TIiZ 4 pmol/L(0.56ng/mL) A CITA B KIIHHFL OB, ELRMOMHARDO U X
7 BT 5 (6),

FSH (2811 5 AR BRI R THEIL. 6-10 5% T?D FSH fE>6.7 mIUmL (4N AL L7025 & &
DD, 6-10 ik D FSH HS A BRFERTFTHICHAM TR o7c bW HES H D (7). AR
MHRFER L. S HICEDOHEDO AREAMZ KK 14F6 » AMER T 290 ORIE L L T,
12 ﬁﬁ%ﬁﬁf‘@ FSH <10 mIU/mL(8) & #HE XN TV 5,

InhibinB 1L “RMEMAETNICHIERREE TLEH LTV A EHEAIC, ARRBENPFRETED LS
A7) foczca InhibinB [Z &R AULE T&H ¥ . InhibinB 1ZFAE(2022 4F 8 A)H AE N TREHEN
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— A TOHIENKRERRNTH D,

1. Subsequent menstrual disorder after spontaneous menarche in Turner syndrome.
Komura N, Mabuchi S, Sawada K, Nishio Y, Kimura T, Komura H.
Clin Endocrinol (Oxf). 2021 Jul;95(1):163-168. doi: 10.1111/cen.14449. Epub 2021 Mar
7.PMID: 33617655

172 24D TS \ZHkT 2% HEMMNZE, Z 055 324 THRBRPNBERFERKCEY 12 %)L, POI
LoD iX, 124, 37.5% CTh o7z, FH 20T, HRECOEHWMIXS51HETH-
72 (Level IVDb)

2. Turner Syndrome Systematic Review: Spontaneous Thelarche and Menarche Stratified by
Karyotype.
Dabrowski E, Jensen R, Johnson EK, Habiby RL, Brickman W], Finlayson C.
Horm Res Paediatr. 2019;92(3):143-149. doi: 10.1159/000502902. Epub 2020 Jan 9.
PMID: 31918426 Free article.

43 G S & AT L 72 systematic review, [ X% 3K @ Thelarche(ST) & menarche(SM)IZ 2 T
.,

fE S, 2,699 4 (ST). 2,890 4 (SMA)> D DT — X DFRKT & 7257, ST 1% 32% (95% C126.4-
38.9) . SM % 20.8% (95% CI 19.3-22.4). TR 7= 45X D bK<, ST (i.e., 13%; 95% CI
8.7-19.7) . SM (i.e.,9.1%;95% C17.3-11.3) TH ¥ | 45, X/47, XXX W fix b i WL T, ST (i.e.,
88.1%; 95% CI 62-97.1) . SM (i.e., 66.2%; 95% C1 49.3-79.6) Cd > 7=, (Level I)

3. Anti-Miillerian hormone levels in patients with turner syndrome: Relation to karyotype,
spontaneous puberty, and replacement therapy.
Hamza RT, Mira MF, Hamed Al, Ezzat T, Sallam MT.
Am J Med Genet A. 2018 Sep;176(9):1929-1934. doi: 10.1002/ajmg.a.40473. Epub 2018 Aug
8. PMID: 30088853

Cross-sectional case-control fff %2, TS (11.8+/-0.4 %) & - & MER & & B S 7= &F FRBE
(10.24/-1.55 R)Z L4 50 £ OfFt, WERTREZ AMH E2XILEHE (p = .003) AR
= 00D BRFERICHBE L7z, HROBARFE K E(-)TD AMH fEIX. n= 45;2.04+/-0.96
ng/mL VS 1.03+/-0.63 ng/mL, p= .0001, Tk > 7. £721{% D FSH (r = -.846, p = .000),
LH (r=-.83,p=.03H)ICZFNZNHAHE L7z, GH 1B# X AMH 23HIE A6 & 72 2 W HetE %
& 8 7= (p = .002). (Level IVDb)

4. Prediction of Spontaneous Puberty in Turner Syndrome Based on Mid-Childhood

Gonadotropin Concentrations, Karyotype, and Ovary Visualization: A Longitudinal Study.
Hankus M, Soltysik K, Szeliga K, Antosz A, Drosdzol-Cop A, Wilk K, Zachurzok A, Malecka-

144



Tendera E, Gawlik AM.
Horm Res Paediatr. 2018;89(2):90-97. doi: 10.1159/000485321. Epub 2017 Dec 22.
PMID: 29275408 Free article.

#% AR AL, 110 4 D 13 Ll ED TS DM x5, 45X L3 45X T2 BT T
Mt BRI 10.7 +£ 4.0 3R TROBBLZWIIE 5.9 £ 3.3 45, 20% T H 25 BRI K,
HRRFERREIE 14.2 £ 1.7 5%, ARRBRFERKIL 6-10 5 TO FSH EIZFH W T cut off & 6.7
IU/L LL &5 2 & TTHNAIEE & 72 5 7= (sensitivity 62%, specificity 66%), (Level IVb)

5. Frequencies of spontaneous breast development and spontaneous menarche in Turner syndrome
in Japan.
Tanaka T, Igarashi Y, Ozono K, Ohyama K, Ogawa M, Osada H, Onigata K, Kanzaki S, Kohno
H, Seino Y, Takahashi H, Tajima T, Tachibana K, Tanaka H, Nishi Y, Hasegawa T, Fujita K,
Yorifuji T, Horikawa R, Yokoya S.
Clin Pediatr Endocrinol. 2015 Oct;24(4):167-73. doi: 10.1297/cpe.24.167. Epub 2015 Oct 24.
PMID: 26568657 Free PMC article.

Growject® D7 —Z X — 2 Z AN % HFHBGE, 212 4O TS BE XIS T, LERED
HARFERIT 77 4(36.3%) « ARRDOBRIEKIL, 31 4(14.6%) TR =, HEIT, 45X 1N
KCTHAEREOHRIERIL 13(203%) . AROARFERKIT, 46.3%), — . 2F DD X Yt
AR DR BB 23D 720 b D (45,X/46,XX, 45,X/47, XXX, 45,X/46,XX, 47XXX, etc.) D # J&
i <, HARFERIL 17 (60.7%), HRED HIRFERKIL, 13 (46.4%)TH > 7=, (Level IVb)

6. AMH as Predictor of Premature Ovarian Insufficiency: A Longitudinal Study of 120 Turner
Syndrome Patients.
Lunding SA, Aksglaede L, Anderson RA, Main KM, Juul A, Hagen CP, Pedersen AT.
J Clin Endocrinol Metab. 2015 Jul;100(7):E1030-8. doi: 10.1210/jc.2015-1621. Epub 2015
May 15.
PMID: 25978111 Free article.

MEWTAYBLEE = AR — M AFZE, 120 4 @ TS(0-48 i) LH, FSH, AMH fi % i r i (. #¥ i,
RO BRI RIT, S EMOHEZ RO 45X (3/44), 45,X/46, XX (15/17),
miscellaneous (17/42) Tdh - 7=, BHEARIL. 45X (3/3), 45,X/46,XX (1/15), miscellaneous
817 Tdh -1,

AMH [ZOFBEMERE L K< HHBAE L7z, T7bb5 group | (MBI RN 00 12 B E
n=55) : <2 pmol/L {Zxf L, group 2 (“RMEM BRI K, ARRBRFE K, HRT A2 n=23),
I% 19 pmol/L (P<.001)Td > 7=, AMH <4 pmol/L (-> % ¥ <-2 SD)iT — kM #AT D LM Tix.
TIRMEEBE RO RE R, ZREEIEELIECTHNIE, POI BNE LR AL D ATREMZ R L
7=. (Level IVa)

145



7. FSH, LH, inhibin B and estradiol levels in Turner syndrome depend on age and karyotype:
longitudinal study of 70 Turner girls with or without spontaneous puberty.
Hagen CP, Main KM, Kjaergaard S, Juul A.
Hum Reprod. 2010 Dec;25(12):3134-41. doi: 10.1093/humrep/deq291. Epub 2010 Oct 17.
PMID: 20956269

70 B TS (0-16 %) DN WFHIIR T 1 7 4 )V & fEWTANIZ BT L. 2406 N OfEE Mk &
P, TRMEMR. AR, OBRERTHO~— I —REERB T, RIS E KT K
X, 45,X @ 6%, miscellaneous karyotypes @ 54% Cil¥ 7=, Wb FHfEHE ClX, FSH, LH,
inhibin B, estradiol ® 4 D% Ffli L7= & Z A, inhibinB OHENELEILL ETE 0G4
(EREELLT) 12, SRS E RFE R R W ATBEEDS @ v > 72 (20 A 19 N), — 5 1 [
THIE P AEZR inhibinB OEZ /R L72HA121E, 9/10 T RMEMA AR K LT, —F 6-
10 5% @ LH, FSH 1T Z MBS K D B R3E K TN ITA H TixZ2 22> 7, (Level IVb)

8. Serum FSH level below 10 mIU/mL at twelve years old is an index of spontaneous and cyclical
menstruation in Turner syndrome.
Aso K, Koto S, Higuchi A, Ariyasu D, Izawa M, Miyamoto Igaki J, Hasegawa Y.
Endocr J. 2010;57(10):909-13. doi: 10.1507/endocrj.k10e-092. Epub 2010 Aug 24.
PMID: 20798475 Free article.

% HRHIBLEM R, 50 Bld TS 2 AR K OBAITIS U T 3 BB EE L7, Group A
(n=7), MK 1 4F 6 » AJAMI 7 HIRZHEFF L 72 H @, Group B (n=6), 16 AT IZ H %8 A #& 3 3k
DHoTleb DD, TOHDARNARET ZIRMEDOEHRKIZ/Z2 5726 D; Group C (n=37), 14
AT E T ZIREBOBIER 720 16 E TIZARBERNZ2NLO., T bz &1 10-
12 OB ONZWFHRE T, ARBERE TR TE 2R FICONTHRFZITolo L 25,
ABEOOI DL ARFEK2F 1 r ABRICZIRMEEAREZ 72 Lo 1 Bl &2 BR & Ml 25EH 23
12 7% W5 20 C FSH <10 mIU/mL % 7~x L 7=, (Level IVb)
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CQ8: TSIBWTHEMHBEFEDT-DOHEMBEIIFHREFIIHREEIN S

(turner[Title]) AND cryopreservation 44
(turner[Title]) AND preservation AND fertility 29
IEDBENSRERN RS D 14 @AER, Bt 2{To72, EmENTITRToKH 2 &
O TR L 72,
[2022/5/23]

IIFEERTFIZ, ERDO TSBHICLoTREF LR REER TS THE LD, B
TIFE2RETIAELHESINS TS BEIC—HICHETZZ2RETIEARNY

HESREE 2
TEFVALR)L D

TS IZEBWTAMEII R E REROMETH 5, IR 45X OF B CIIE oy #03 EF I
FT. NFEEBRTE RN EINTWDE, L L—8EF A 7 OB EZRTRERF 72 &
T, HBRDBERERT L, HEICEL > THHREIERT 27 —2b b2 08mbNT
W5,

FRICARPBRFERT 57— A TIiE, ZORRTIIFRINRICTFEET S EEREL, £
o EHRRAFE L, MR RERAERICHA D2 LW I BZXZHEFIUAME Vb7, Ll
FEIIEL, TSR T DI FBR RAF 72 Eld, —RIATh TE LT, & HIZ TS ORI
WCBTZ2REI 27, HALTERZROY A7 EERDNE SN ZW (3CHR 3,8),
HoE R E 2 B & LI FREBUIEB OEFIREICMZ, vV =X 7 —ARZT 4 72 &N
HD, PPAEIBUTHONTIEL, FANCINFEREZHEEIC TR TCE LR FITR2 > T
DO, FIEDRDRPRDDEEZOND, — T, BRILZINOEIZ DWW T OHERZ BRI
FEAN L 72 A 1372, R RS . RO, AN &0 O IR A R TARIR S AL T D
MENI FIZONWTH AW TH Y | EHF MR TR ORER 23 E 7123 & 72 (CCk 1),
BAE TS 1BV T, BRIERAWAFTE 2 WIEAITIE, WA TIRIEE A St 2 =
FCOEIETH B, WM, I MR L AR E L. ENTIE L EfNSEEC
HLONERTHY, TOEWRTINFEMERAIZ. ERNO TS BFIC Lo TwREL DT
RME+ZICH D, L, FEFHICZL, —/IZ, BEToIRTFE2RkATHLEEALND
TS B IZE O B AL DR PLTIL 2 W (OCHK 15,16),

L. 29 LEEERICET D I v U T3+ 01127 ) BN B D (CCHR 5). FRICAEIR
THEOU X7 PR, FENZLDEEO LT ERE, TS o Th, ka2 51
WITZENENDEFICH SO LD THLHRETH DL, TDIDD TS OB O F
HELTBLLZLEIEETH D,

W ENTIE. 5244, AMEEROEBHEEL - nICE Y A LT o817 %
BT 2 RIEORFNCE T 28 (ST 2FEEET765) B L, WA 1 1 BIZAL
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i,
INICKVE =000 TR AN EREE HELEEMEZRET D ENRR
O B ivTe,

1. First live birth after fertility preservation using vitrification of oocytes in a woman with mosaic
Turner syndrome.
Strypstein L, Van Moer E, Nekkebroeck J, Segers I, Tournaye H, Demeestere I, Dolmans MM,
Verpoest W, De Vos M.
J Assist Reprod Genet. 2022 Feb;39(2):543-549. doi: 10.1007/s10815-022-02420-4. Epub 2022
Feb 5.

25 EIF CEROR U WAS IR AE L7202 Tl W72 N TRRSIC K D TS O D H A 51 o JiE 51 3
BT 45, X/46, XX DEY A 7 T, F—FZHARIEIRL-% T, 2 NHO 2 H OB
Iz W T AN LEE#R AR, WA HE Lz, (Level V)

2. Bypassing physiological puberty, a novel procedure of oocyte cryopreservation at age 7: a case
report and review of the literature.
Azem F, Brener A, Malinger G, Reches A, Many A, Yogev Y, Lebenthal Y.
Fertil Steril. 2020 Aug;114(2):374-378.

BEIXTHOEY A 7 TS (45,X[37]/47,XXX[15]). Recombinant & ~ FSH, LH CTH[iE % Hill 1%
L72 IS fc skt L =2 — F CRIEMICERIFES N7, 6 DD Oocyte VBRI S v, HAS RAF
ST, (Level V)

3. 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 IR L7z TS &MED 7 7 o A F 8 14 fisk TOMFt, 170 ik, 103 f:H{KH
0. 35 FIAS HAREENR, 5 B2 ART OFEF, 130 BNl FHEfitic k2 b o ThHh o7z, HEER
BT <, 2009 Fo AR — bt L, milLE, BIE. BRER EOSHHEITAEICHED
L7, (Level IVb)

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

% HEYIC 20142018 FEDHBRE T —F _X— 2 L 0 INEE,
9FlD TS NAFEEWOAHRIZKS L, 3LNINBEAIC L 200 F-EZ2=Z 7,
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SKRAAE IR LT 23.7 B CL F¥) AMH BE X, 53.8pmol/L TH o7z, 3HLEEN, 1D
BAERAFIZH I L, — Ad72 D FH 153 HTh -7, (Level IVb)

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 Bl D TS, % F IR Z G, DT 10% B B kE=Z2 L, —HFARDAR
FERLIZAD I B 59%I1F % 5 LICHREZZ T TWiRhole, HIRIZKEIT LDV A7 DAY
YRV UL 3NN ZIT TCWICBE 2o, AR VIR ERET IR E L
TZWPLORMNEV, ZBETF —AICL 27 ru—Z R onk, MWEERH
LHEAITIRICZ 2R IIE T Lz, (Level IVb)

6. 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 %) BHE & G & U CEME AR Z BB IS IVR B 2 5617 L 72 42 Bl o 4otk
B (1-25 %) & % 7 BB BB R L 72

TS TIE 60% (/1524 T, JIRN RO -o72, & 51T 78%(7/9) D PN EL T (X PP I o %5 JE A
XMRFEL Rk ChH o7z, A~ —T—LIhbd 6 MOBERORKIIL TS & XMEETED
DiRZeinode, TEREFHNZITIR T 2SI O TS T <. apoptosis D~ — T —72 &
M TH o7, JIRANO T, E2 ORENXR E g L TR<, #IZ AMH 1Z&E 2> 72,
OTC (JP B AR B A5 - 1F) D benefit [T Z T E TS TIEIRE S RWHEEMED H 5, (Level IVD)

7. 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 = £ CTIZIF FHFERF D=0 L= 7610 TS O#% H G,

—ElH 70 OREIPFHUL 9+/-3.6 LIEFANELZEDY N2> Tlz, AMH OfE & £REUATRE T
b o T INFEICABIX A hr o 7o, BRER A% O IR FER U X 2 90 SR AF 1, B0 o
BN @@ TS OAEFEIEFRICB T 5B RO —>THDH EHE 2D, (Level IVD)

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

480 FlD TS @ H H HERIENR L 7=l >\ T FHRMICHmE 21T - 7=,

BERHAMIE 1999-2014 £ D 15 4EBIC 7 7 > A, CRMERC OF — & X— X & F|f,

27 ADSUERR U 52 BEAR S ERAT, 18 44 2 B 30 51l i M (M AE B 23 b - 7

FEAR AL T D A REMER BV OIX ARPERBE R T H L  FEF A 7 OB TH D,
TEPEIX 30.8% & — X (15%)IZlE_E <, W EUHED 46.7% & IEH & X TE Mo To, ik
BN 13.3%IC8 D, 95 2 BIRHETFRREE & 72 o 72, KENIRARBE 9L K 4 58 8 7o JE
TN\ oo, EHOHAKREIL 30308 THo7o, THHIFIIFHEMEZ 2T 72 TS OALIR
LRIV ZRIATONTEZ L ERET 5T — % ThoTo, (Level IVb)

9. 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 KB DEFEIEZ THIT 5 R oW TR Z21T > 72, 57 AD TS % (8-19.8
)& U 7 v— R~ U, INBARR 2 MRS THiAT. WP T — & S a2 L7z, K
P D BRFEK, A 27, AMH X° FSH OENIER OBEFICB W T, EEIREZRD,
INHETHRTFELTHEHTODAEEN RSN, BT LEEFIIRIS DL Z &%
REET D H D TIiLZe o7, (Level 11D)

10. 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.

3BID TS, B LOREIEMEE &2 /M 16, Bl 1 fl,

% 7 BB R

H—F—IXT AMH 2 EDREN S, INEO PHENET LTV D ATREMEN RE S T,
TS & & W45 8.1+/-3.4 [HOIIF R HL S 7z, (Level V)

Case report
11. Oocyte cryopreservation after controlled ovarian hyperstimulation in mosaic Turner syndrome:

another fertility preservation option in a dedicated UK clinic.

El-Shawarby SA1, Sharif F, Conway G, Serhal P, Davies M.
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BJOG. 2010 Jan;117(2):234-7. doi: 10.1111/j.1471-0528.2009.02422 .x.

22 5% D TS &M (45,X 86%, 47,XXX 11%, 46,XX 3%) D JEFI# 4, “ RSN HKRIER L, 13
MCHARE D Z -, UBEMMICAREZRD -, FEEERNRBIBET RS0V Rro 2
2. F5372 1C O, HCG 5., 8O FERI ATV, WAERFE L7z, (Level V)

12. 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.

14 7% TS eE, 2 B O IR L0 o 18 A DI+ D Bk R AF 21T - 72, FRUT AW,
(Level V)

13. 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 ik Zct, IR 2 47T WAV ICIRF 15 fE 2 BRI L 7=, (Level V)

14. 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 D 16 5% TS k. JEWEEE CHNEMMOTH 217V, 11 H oI+ % £
B L7z, Invitro 5538 T, 8 DMK LZIN T L7257z, (Level V)

Review

15. 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
AES, Mauras N9, Quigley CA10, Rubin K11, Sandberg DE12, Sas TCJ13,14, Silberbach M15,
Soderstrom-Anttila V16, Stochholm K1,17, van Alfen-van derVelden JA1S8, 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 BV THAEINF 2 H WD TERIR 23 Sz L 72 #1372 0
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16. 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.

EHHE TS BEDPORALE R E VP AR L, IR+ 28, WERTFEEZ T 27 — AN
FAROWTHE SN TWDE N, 29 LI TERRLEIIZZR I %, BRL. MRS
L7z T5HEITRY, ERIEMBETOL00HBRELREXH D LOD, FEEICHE
IREIO WS TRV, S HIT TS TIHAERERMFEICH T 2x 2V A7 BREWBERH 5, TS
DABEFNZ KR LT, IIF 2 B RAAE TS T SITHEH T2 TORIRME LTV D 7 — &
OWEXHD L OO, WEERFEZAITE E LZIFFEEUL £ 72 experimental & S I 5 245
AN
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CQ09: TS DHERBEFEDORIED Y A7 F iz BW & Ly +E8EFEM(FISH or PCR)
WED Y BROBREREIINV—F 2 TREN?

(turner syndrome[Title]) AND (gonadoblastoma) 82 #
U EORBENHRENZ2S D 15 HERE, M 2177,
[Pubmed search 2022/7/15]

MERBEEREVRIZEAFELELTHBILTWVWALDIX Y LEEKDOEFEETHY. Y OBHFEL
LT, BHALLREOBREREZEDLZWVEDY, B ORBEREG R TLd2BRETIV

HELREE 4
TEFLURALNN)L B

Y e R R Y & (CHEPENMERR O IESAL D U 2 7 3@k D Z Lid TS LIS T bk
BENTED, TS #5@%5@“%%@%%( T2, TS ORE . Y B EDOREDHE (L

@EEOD%@Z”*ﬁﬁ%ﬂﬂb\f%\éﬁéﬂéﬁ‘)’@ﬂiﬁﬂ:#iLéi)\ WD R, BRIRAYIZ KR X 72
FECTHY, WEETHEZ DML TiH L O TE T, FIC PCR 722 EDy T HHFEE AWz
Sitr. M x HWIc BRI A (G o/ L) [T ERICHREENEG < 2D i, £ DRIK
FERZOVWTIEZ OFEmMNA SN TE T,

_ﬂ%@ﬁwifﬁﬁﬁﬁ’ﬂfi*ﬁ%:%6< LD ThHDH, BUUETIIMEA, Y ORI FIEE L
T, B EOBIRIERZEDRVWIRY | BE ORAEAREICLOIBETHITHLIET D
FEEWIZTE H 25V T E Y (CH Gravholt et al., European Journal of Endocrinology, 2017), 4y 11 F
EEFD LABFIZWICR D ATRENEH STV D,

TS @ gonadoblastoma D FEIEZITA) 1% E & TS O F1C b HLAY B MR WA OFE T d
D, SRIEIEMCOEL2BIELIEFAICEBNILBIIRDEZZDND,

1. Screening for Y-derived sex determining gene SRY in 40 patients with Turner syndrome
R Medlej 1,JM Lobaccaro, P Berta, C Belon, B Leheup, J E Toublanc, J Weill, C Chevalier,
R Dumas, C Sultan, J Clin Endocrinol Metab, 1992, 75:1289-92.

40 N TS (45,X:37, 45,X/46,XX:3)D Y %/ % PCRIE TR, 14 CTlHE OYEHRKRET

FRTERWY lipzMt Lz, PCRIZMEBED Y linzmd L TAMRBRAETSH 5 7]

RN H 5, (Level IVD)

2. PCR-based study of the presence of Y-chromosome sequences in patients with Ullrich-Turner
syndrome, E Coto , J F Toral, M J Menéndez, I Hernando, A Plasencia, A Benavides, C Lopez-

Larrea, Am J Med Genet 1995, 3;57(3):393-6. doi: 10.1002/ajmg.1320570305.

TS T 45X OO 5 b EEEHRAE (PCR) 40%1 Y o xbob &b, 184D TS &
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FEEZR O, Y RO EZFEMICHEND -0, 48O Y oI oW T PCR THRRELEE
ZA, NATAHZRL &S THEEA G L 72 572, (Level IVb)

3. Occurrence of cancer in women with Turner syndrome,
H Hasle, J H Olsen, J Nielsen, J Hansen, U Friedrich, N Tommerup,
Br J Cancer 1996 May;73(9):1156-9. doi: 10.1038/bjc.1996.222.

597 4D TS OEMEBRIERZMAE, TSOLIP R MNIEHREZ, FE (Fr~—72) —K&
£ (MRER EE2~y FIEREM) Ao TREINDIHEELZ S &N, Y KD %8
WOMIEZIZ X A2 A A TR ® 7= 29 5] Tl gonadoblastoma D FEIEIL 72 <. — %I WK
HLHENTWDHY A7 L0 HARWAEEMELN S - 7=, (Level IVD)

4. Frequency of Y chromosomal material in Mexican patients with Ullrich-Turner syndrome,
M Lopez 1, P Canto, M Aguinaga, L Torres, A Cervantes, G Alfaro, J] P Méndez, S Kofman-
Alfaro, Am J Med Genet, . 1998 Mar 5;76(2):120-4.

A5XTS DY iz b OHEITHREICEIV EZ0NHD (0-61%), FIEICLDEENRKE VA

RBMERH L, Y7 rmy MEE PCRIEZGDELLMIT T, 504D AF a0 TS HEIC
BIFDYOEbOWEELRIET S, 14 TYRAKOY—I—ZRH L, 44 TY §fm
FHEXDOY—7 2 2B L, AFFTORERIT 12%TH o7z, REMLBELEH L OM
BIXZ Laro7z, 14 T gonadoblastoma Z #8872, (Level [Vb)

5. PCR detection of Y-specific sequences in patients with Ullrich-Turner syndrome: clinical
implications and limitations,

G R Osipova, M E Karmanov, S I Kozlova, O V Evgrafov, Am J Med Genet. 1998. 76(4):283 -

M 2 WA REICIE X PCRREIL L VIEENE < TS O Y iy OB I #En T
HEEINAED.ZOXIIICHREEINTZY KD DEKIERND A TH 5 7-DITbN =5,

HWE OBRBRAETY Kan7munwe i 13 #l%4 multiplex PCR THRE L7 L 2 A, 56T
Y s S ivTe, RE & L72BR, BMABEN D 556 RMMT Y By 22z
STCHHBROATEY A 7 BB SNLHN 1 Hldb-oT-, BHEABELD LI, K
ML TY BaNEETH Y OESF A 7 IEEHEETE R, (Level IVD)

6. Detection and incidence of cryptic Y chromosome sequences in Turner syndrome patients, P C
Patsalis 1, C Sismani, M I Hadjimarcou, S Kitsiou-Tzeli, A Tzezou, C G Hadjiathanasiou, V
Velissariou, E Lymberatou, N K Moschonas, N Skordis, Clin Genet. 1998 Apr;53(4):249-57.

doi: 10.1111/j.1399-0004.1998.tb02691 .x.

BIDY D E L DBEEFOEAGEZ Y YR 12 OFEI (the sex determining region Y

154



(SRY), testis specific protein Y encoded (TSPY) and RNA binding motif protein (RBM)% & &¢)IZ
DWTHET %, FIE1EL PCR, nested PCR ¥ > 7 1 v b ik 2 45 S A (2 0t 25 o0 SCRK IS
B LIZFEEZMND, &Rl 1 X 10°0Mileo 55 1 MilaoEY A 7 2 T& 5KE
Thbd, 1261(124%)TY o xidd7=, (Level IVDb)

7.  Occurrence of gonadoblastoma in females with Turner syndrome and Y chromosome material:
a population study, C H Gravholt, J] Fedder, R W Naeraa, J Miiller, J Clin Endocrinol Metab.
2000 Sep;85(9):3199-202. doi: 10.1210/jcem.85.9.6800.

Y K E b TS I8 55" 7 gonadoblastoma D FEJEZR & TS (2R WV THEEIC
gonadoblastoma # FEJE L 728 FHIMFSE & O e fast, 114 4 D TS x4 & L, PCR 1% SRY
ZFY &P Y Y REEIR D 5 D122V T PCR 217V, BMEF XS 512 4 DOMERICK L
T PCR ATV MRS F: % confirm 35, 14 4 (12.2%; 95% confidence interval, 6.9-19.7%) T
Y WL e oo, TAIXA R OBREINICT CICHRFHEHZ S ITTEY ., 3412 0RER
RES T TR Z 5072, 10 4 DM OB TIMmETO 5> 5B, 1 4 T gonadoblastoma
RO, ABFIETIL, Y o 122% L SHEETRD BN D H DD, gonadoblastoma M
BAFEIIGMEE D 5 B, 7-10% K< 0 F 707 Y il O FE 1%, gonadoblastoma @ U A
7 % overestimate 3 % AIEEMEDN & 5, (Level IVb)

8. Gonadoblastoma in Turner syndrome patients with nonmosaic 45,X karyotype and Y
chromosome sequences, Patricia Canto, Susana Kofman-Alfaro, Ana Luisa Jiménez, Daniela
Soderlund, Consuelo Barron, Edgardo Reyes, Juan Pablo Méndez, Juan Carlos Zenteno, Genet
Cytogenet. 2004 Apr 1;150(1):70-2. doi: 10.1016/j.cancergencyto.2003.08.011.

45X ORI Z &2 52 DA X 22D TS Off#fr, 10 4 T PCRIKICE Y Y oy Btk & 72

D64 DR T 252 1F 7=, 2D 95 B 14 T gonadoblastoma, & 9 1 44 C, gonadoblastoma

+ dysgerminoma 23R FRICFEE S iz, YBMED 2 B K 1/3 TEMEEBROAI N ED
%, (Level IVD)

9. Gonadoblastoma in Turner syndrome and Y-chromosome-derived material, Laura Mazzanti 1,
Alessandro Cicognani, Lilia Baldazzi, Rosalba Bergamaschi, Emanuela Scarano, Simona
Strocchi, Annalisa Nicoletti, Francesca Mencarelli, Mariacarla Pittalis, Antonino Forabosco,

Emanuele Cacciari, Am J Med Genet A. 2005 Jun 1;135(2):150-4. doi: 10.1002/ajmg.a.30569.

M2 K Dtk T TS L2 &z 171 # (1-34 %) ®95H, SRY & DYZ3 DY
RRATIZRE L PCR 2 W TR, S HIT 2-22 M ORIBIZ DWW T H kM L7z (12 5 AR
1) o Y A3 1 14 61(8%) TR | 12 Bl THER#E H 217 - f:o16?}29\7\—0)41'§'J“C“gonadob1astoma
MWROMMoTz, ZOH2H 263, 0 FFHIBRFITOR Y OB RESNIZH TH o7z,
A H IO 9 B 33.3% T gonadoblastoma Tdh 0, T LT RO T (7 A7 —2 T
HELI D Z ENRE Tz, (Level IVD)
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10. Gonadoblastoma and Turner syndrome,
William O Brant, Ashok Rajimwale, Mark A Lovell, Sharon H Travers, Peter D Furness 3rd,
Mathew Sorensen, Siam Oottamasathien, Martin A Koyle,
J Uro J. 2006 May;175(5):1858-60. doi: 10.1016/S0022-5347(05)00932-8.

BHEBIRRE, TS TY lima & BRI &2 517 72 1990 ~ 2002 £ TOHER], TS D2 W
X192 5 B KR T — % ONEZR END 166 FINENT RO 5 B 8 ik 45,X0/46,XY .
59 Bilix, PCR 72 ETY oy BNHH S 7z cryptic Y, 8 BildD 45,X0/46,XY 1X a6, MR H
a0, 3 BN SH 2 WD IX A I gonadoblastoma 58872, Y VA 7 B3 H 55
A, PRI MR 238D 5D, (Level IVD)

11. Cancer incidence in women with Turner syndrome in Great Britain: a national cohort study.
Minouk J Schoemaker, Anthony J Swerdlow, Craig D Higgins, Alan F Wright, Patricia A Jacobs,
UK Clinical Cytogenetics Group., Lancet Oncol. 2008 Mar;9(3):239-46. doi: 10.1016/S1470-
2045(08)70033-0.

TS OEMEZEO Y A7 IO TCFliZ T 5, Fatrar— b, #E, 1959-2002
T2 L DRI TR SN 3425 4D TS #xt5 & L, 2FE#AE»LE LT
WOBRBHE L OHBICE DV X7 O 21T - 72, B Y X 7 1% Kaplan-Meier £ % 1\
oo AT 7 —<VAOEEREBIL, 73 4 TR O(SIR 0.9 [95% CI 0.7-1.2]). HHLM: O 5
(n=13; 4.3 [2.3-7.4]). HFICHEENE(n=7; 12.0 [4.8-24.8])F K OV VE A i i 555 (n=3; 10.3 [2.1-
30.1)THEN B LT\, £FERIC EA LT BB IE, BEMERIE (n=5;4.0 [1.3-9.2]),
AR(n=2;10.5[1.3-37.9]) TH o712, —FH LN A(0=10;0.3[0.2-0.6])ITAZFIZH D LTz, A
Z J —= O the standardized incidence ratio (SIR){% 2.2 (95% CI 1.0-4.4; n=8)CTH » 7=, 1'&
SHMM AT 15-44 3% T% <, AEICERS L TW=(n=3; 8.0 [1.6-23.2]), 54D TS (&£7T Y %
78 V) T gonadoblastoma % FEJE L 7=, 25 £ TO REMKREIL 7.9% (95% C13.1-19.0) T
»H o7z, (Level IVb)

12. OCT4 immunohistochemistry may be necessary to identify the real risk of gonadal tumors in
patients with Turner syndrome and Y chromosome sequences,
B A Barros , S G Moraes, F B Coeli, J] G Assumpg¢ao, M P De Mello, A T Maciel-Guerra, A B
Carvalho, N Viguetti-Campos, T A P Vieira, E M I Amstalden, J G R Andrade, A M Esquiaveto-
Aun, A P Marques-de-Faria, L F R D'Souza-Li, S H V Lemos-Marini, G Guerra Jr,
Hum Reprod. 2011 Dec;26(12):3450-5. doi: 10.1093/humrep/der310.

Y 5 E b0 TS D% FHREAME, 26004 D TS ®H 5, #iZTY 26 o8 n=6)& 5
W PCR B PE (% 1S FISH THERR)(n=10) 16 4 (T -2\ Tl (¥ iR tH (8.7-18.2 7%) 21T\
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FARE COREG A ZIT VR, 16 4 32 RO 5 b BIEHRIFFEO T, 34 4 R LY Octd
(gonadoblastoma D~ —# —)Z R (HlE? 2 4. PCR1 %), gonadoblastoma or in situ
carcinoma 23 /RIE X jL7z, (Level IVb)

13. Risk of Gonadoblastoma Development in Patients with Turner Syndrome with Cryptic Y
Chromosome Material, Ahreum Kwon, Sei Eun Hyun, Mo Kyung Jung, Hyun Wook Chae, Woo
Jung Lee, Tae Hyuk Kim, Duk Hee Kim, Ho-Seong Kim, Horm Cancer. 2017 Jun;8(3):166-
173. doi: 10.1007/s12672-017-0291-8.

TS ® 95 5 cryptic Y (I3 FFHTFEORIZL > THRHTE D Y ) DEKEEFRZICOWT
B, WEROMAEZ T TS L2k S 118 Bl X 5 % T HAME, 10 Bl3Mifai2 2 & T
Y 2372< . PCR TY 3 S5 cryptic Y itk TH o7z, @H OROERETY 280
726 Bl & cryptic Y D9 H 4 FITHERRRE N 21T o 7ok 3. 20 1 61(16.7%). 2 {ﬁJ(ZO%)

C gonadobastoma # @7, ZD I & LV cryptic Y IZ31F 5 gonadoblastoma O FEIE 3
M2 I L VFEESND YRS EHDTS &1F ’ﬁfDEfcﬁb\_f Tiﬁ)ﬂ“éﬁ“bto(Level
IVb)

14. Turner Syndrome with Y Chromosome: Spontaneous Thelarche, Menarche, and Risk of
Malignancy, Elizabeth Dabrowski, Emilie K Johnson, Vrunda Patel, YeoChing Hsu, Shanlee
Davis, Allison L Goetsch, Reema Habiby, Wendy J Brickman, Courtney Finlayson., J Pediatr
Adolesc Gynecol, 2020 Feb;33(1):10-14. doi: 10.1016/j.jpag.2019.08.011.

Y ARATGIIRZIC & AT A and/or FISH)Z &> TS(E IR M) DGR %2 B & 72
THHMT, 4 ik 0L sk L RS, st RIE 13 sl EWIIE 15 5%), 44 4, 194755 13
% LA DGR T & o 72, 37 44 D3RR AT 2 52 1) 7=, Thelarche @ H R385 1%, 8/19 (42%).
W 2/19 (11%)28 HAR¥EK TH - 7=, Gonadoblastoma [ 7/35 (19%) T# &, in situ germ
cell neoplasia & dysgerminoma (X ZILE4 14 B%) TR YT ZHE DTS DI H 42%

CTURME A BARFEOR L N% RSP A 2 1o, SRS AT E MR E DY o T,
(Level IVDb)

15. Neoplasia in Turner syndrome: a retrospective cohort study in a tertiary referral centre in
Belgium, Cas Dejonckheere, Carolien Moyson, Francis de Zegher, Leen Antonio, Griet Van
Buggenhout, Brigitte Decallonne, Acta Clin Belg, . 2020 Aug 11;1-7. doi:
10.1080/17843286.2020.1805237.

AULX — O IR EREERICI T 2 E 10 4D TS OFedk L 0 | JEEMELR B O RIE R
Z TSIZHBWTH B MNZT 5,

105 4 @ TS(HJAE 29 . 2-69 %), 5 4 (4.8%) THEMF B Z A HF(SIR = 0.6, 95% CI 0.2-
1.0), AR R 2 Bl OBERENE (BPE) &2 002 3 (2.9%) THRIAE M # 5172 (CNS; SIR=19.9,
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95% C14.0-35.8), AN AITA < BYEMEIL 22 Hl1(21.0%) TR O -, Y RO NH 5 HEE(9
NT R T TEHRITERRRS %2 = 1T 7223, gonadoblastoma/dysgerminoma | 275 720 » 72,
BERTOMERAEFRITIET 2 br— b & R WNFIE T 2 B ORI 13 7%R B Rk
DA BTz, (Level IVb)
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Q10: #—F—EEHRBEFICBVWTBITHERIILEN?

Z—F—ERBETIE. RABCE2DOGHELZE L. EMZ2RBICLIBRPILETH D,
20D, BURBITXE - BITHEREZITV., RASIER~L V- LV RATBITT D4
BERHD,

LR 1

TEF VAL C

INEH TS Tld, BERAVEVIBE, AL EVHARBENEERTH LN, RABICE S
FSERAELET H72D NEREOAOHRAIICN T — LAV ARZENPEETH D,
AINCEBT D TS A BE 492 4 (P RAE 26.7 . 17.1-42.5 %) OBZWERD T > 47— b
TR R RTHRE SNTZCCHR 1), 481 A DHIRENRH Y, EEEZE D, 60.7%0 EHE N
INEBCREE ST TEY  RARER TH L AR OZZEIL 21.4% ., NRHE 13.3% (N

SR 8.3%. TEERZENEL 09%) THoTz, DX I, L ODBRENKAMTY
MRBITCRIFEINTEBY,, BITHERPELEARA T THOOIEELZ KM L TWD AITREMENH
%

BT DBITHEROEREZRE LEREDEADLLEERES N TS, Web X—
ATOT o — FHETIE, KA TS BFEIFEEICZEELZZ T TC0WLIH00, HER
ZHELTOVDHERITENZ ERHLMNE RS> TS (LR 2), TOHAE LTk, BITHE
BB W CHRAMERICET 2#Em A EMEBELOMTHEV TR TRV &AW
HINTWD (R 3), &I, TRAQ (BATHE(WIRILT > 7 — ) ZHWIKF T
TSEBETIEa Y be— v BE (L AERFER E) T 20237 M En km&ié
NTEL, TSEEFETEBITHERIA+ 2 THLZ RN D (k4. 7. TS EEN
HEORERBIZET D2HMENZWIEE, BITEMA T TATHWLZ Z EbREINTEY, K
NOEBHEMPEETHDLZ EBNDNDLCCHL 5), WBEDIREREAEML TWDZ LB
TXHELTHEARATSTHY . RAMOBBEEHRICLERERER (A7) —=v T hi
RE) EHMoOTWDLZENKUTHD ZEDRHRESNTWD(CLHK6), ZDEIIT, BITK
TBITHEEREZBLC, TSEFICH LT, BHOEBRIB X ORAMICKLEE L 225 EED
B I1IND Z &%, IAWIEROMSIIZHRITEE THDLZ ENbrDd,

2% 3k

1. The transition to independence and adult care for women with Turner syndrome: Current status
and priorities of 1338 women and parents.
Streur CS, et al. Am J Med Genet A. 2022. PMID: 34773722
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WEB X — 2 T TS FBF I3 L CRBATHIERICE T 2 & 2T o 72, 133840 LIRE N H -
7o[543 4 AN, 232 4 H D (BEIX 18 Ll b)), 563 4 Blonh (BEIT 18 MR
fi) ] Primary Care Provider {ZiE02 > CTAH N, HEMARIZIEHEV o TN Z &R
bEbhlhhol, BERLEZDORBEIZTHNORZMMERL— ANDODEFNTXTEZEL TN
LHZEEHHFLTWE, RO ANR—NRKRERERETH 572, (Level IVb)

2. Patient-parent perceptions of transition readiness in Turner syndrome and associated factors.
Patel N, et al. Clin Endocrinol (Oxf). 2022. PMID: 34553783

TS B L WBLICB T 2E, BEFEWm. BHEF. 714 7 A% /LT TRAQ @ %k & IEFHBI L T
W2, TS O AR & BB AT HENR O BRI IXM BN B > 72, TRAQ (BATHEN IR IL T > 77— k) (Level
IVb)

3. TRANSITION-RELATED DISCUSSIONS AMONG ADOLESCENT FEMALES WITH
TURNER SYNDROME: CURRENT PRACTICES AND ASSOCIATED FACTORS.
Patel N, et al. Endocr Pract. 2021. PMID: 33475502

112 4 @ TS BHF T IB T 5 AT W E R 2 % 5 1A FE, 22% OB L BITHIERICE L
T ® Discussion 2372 < ., TRAQ 72 EDBEITY — /LD N 72 STV 72 )y o 7=, Discussion
OHRFIZEAL T, =2 ba by DIEAHEDORERIL 84%. 75% TITHOIL T WA, 4
ML 40%, T4 T AL AN 43%, LERHE 12% Toh - 72, (Level IVb)

4. Less ready for adulthood?-Turner syndrome has an impact on transition readiness.

Culen C, et al. Clin Endocrinol (Oxf). 2020. PMID: 33464630 Free PMC article.

264D TS BEZF TIT->7- TRAQ DfEF, v tu— T 1R DMEE, Vu~FHRE L
2, TS TIEA BRI, autonomy D FE A FFIZIKVY, (Level IVD)

5. Readiness for transition to adult care in adolescents and young adults with Turner syndrome.

Sheanon NM, et al. J Pediatr Endocrinol Metab. 2020. PMID: 32866122

13-22 5 D 35 44D TS &M, TRAQ. TS IZHHEMAR AV —= JHHAOMEZIT -7,
80% D TS LHENMIBFEIZCOWTIELL ZEZX DI ENTELN, 13 LNLERT AT Y —
=V JHBIZOWTEZDZENTERNo7z, TRAQ LAV YV —=V JHHEHEZE 252
ENTEDLZELEDOMICITIEOMBEZFR D=2, TRAQ LIREIE & ORI 258D 72 )
ST, WMEDEREREZ LS TWNDEWND T EIE, BITHHE L TEA+0THD, (Level
IVb)
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Q11: JRAMICTB W CTHIEME M N S PHEIX ?

AT, BHERE, FE - BEAHERE, FRERE, oot RRBRA, LR
B BERCOGHEENES ., EHNRFMHELE L T 5, REIRMEEET S — T ERRE
R ITLHHEERE LTEETH D,

HEEE 1

ITEFLRALN)L B

CARFIZEIT D 171 5 425 5D 492 4 D TS BE & x5t 4 & L 7z il N BTA DFIE O
ﬁ>$&%éh7‘:(i*@k1-z)o AOHEE LT, BHEFRIRXE 252%., BEEKRTEZ 429%. 4
BERBEE A 18.9%, FFMAER T % 11.5%, LDIEAZ 11.8%., BIRKEFEZ 11.8%, %%
8.4%. ML 7.7%, HEWEA 6.2% ., FEIRIG 5.5% RO LBRHREINTWD (F1) (OCHL
1-2), £72, AP S LRBEOME N2 S TWD B CCHR 3-7). AF LY b OIRA PHED
AR Em <. AT /L\H@z{:\ﬁﬁr WCRT DA TR STV AW NSV EE
AET L (R1), b, BT DL Y AT i*ﬂxé%lOD 305 THDZ Endss
TV D 0, LA DFHE fF% REVIRAEREIL, TSICBIT 2TV 27 EHO—~RTH Y I
B AT D (ST 8).

AN TS Tk, AXARY v 7 vy Ra—AORBENEWCIR 6), 222 L1, (KE, M
JEDORIEZAT 5, MHHERER T OME b &<, 1T 1 B0 HbAle ORENHERE I N D, Es+
DHA KT A TlE, @it wRE, B 2 BERFEZ2 EOOmERELRY R 27 K+
AT LH5EICF, EMARIEERENSHER I N TWD(CCHR 9-10), TS Tik, HFEDIE,
BHERIE S ADFRDAEVCCHR 3), TS T, BiITY 27 3@, Tr~—72I12BT 5Bt
T, B0V A7 B —REMEL DV S 2.16 fFIHM L TWCCRE 1), B8 E O 23,
ZOERD1IDTHY, KWERNVE A ARIRIENTEEOMFFICEETH D Z L3 A i
M BB EMNE 72> TWDCCHR 12), WD T A KT A4 2Tl 3412 1 BIREOFEE
FRAS S HELE ST D (SCHk 9-10), FURIRE B L HE O S WA IHE TH 5, 2018 FFITHE
Eiz A X RAT T, A RN F IR IRIE B O REEREIT 38.6% (95%CI 29.7-47.6%) T,
DR IR RE AR FIE 2% 12.7% . HORBRMEBETTHERE Y 2.6% CTH » 7= (CUHK 13), T D72
R 72 R RS RER AN R S TV D, TR E (FanpEo L5) oBEE S E,
(14-15), FET NV aZ— VMR K2 2 LGV HFTET 5, =X b F v o3ER 2R
e T i fE SR O B L BIE 32 & o #iE b & D (SR 15-16), & B0 72 [T 5% 5B T4 23 #E
TWIN TV D (TR 9-10), LIES OHE S BERRAMOEGIHETH 5, A TS BHE T
L, B ARE B KRENRAEEED U 2 7 D@ Tk 3), 197 4 D TS ZobE (4 i e fil
25.6 1% [IQR19.6;34.2]) #xfG & L2t Tix, 5.1 4E0 7 4+ v — M Fi2 BT KENIR T
0.14 +£0.61 mm/year KEWAREE DS HEM L 7= & 45 ST 5 (CCHK 4), DG OHE O FEAM I2 3
W, ZARREPOEERLTROAEICLY RBBEOT-OOREMEN LR D,
TR Z H LT HANCIE L TR ZIT 5, R 2 ICHRAM TS OAHEOREME, HEOH
RHxawRT, MHNDHTA RTA b, BNTITORUNTWOIZEOBEEIHDLEL LD
ERORL TS,
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1. Clinical assessment of blood pressure in 60 girls with Turner syndrome compared to 1888
healthy Danish girls. Kjaer ASL, et al. Clin Endocrinol (Oxf). 2022. PMID: 34995381

TS60 4 & = b v —/ L 1888 4 DI+ % thig, TS TiE, fEaR#Im )+, OUHE 8 =25 E5F L
T/, BMI THiIERIZ, SE3EHIMED S 2> 72, (Level IVb)

2. The current status of 492 adult women with Turner syndrome: a questionnaire survey by the
Foundation for Growth Science. Hanew K, Tanaka T, Horikawa R, Hasegawa T, Yokoya S.
Endocr J. 2021 Sep 28;68(9):1081-1089.

ARIINZIB T D A TS OBLRFAARE R, 513 17.1 25 42,5 5% D 492 4 T, 69.4%(T =
A2 bmaFr-dua AT oREEZTo T, AHES LT, BHERIRIRE 2 252%., B
FEAR T % 42.9% ., NEE R T 4 18.9% . ITFHERER T 2 11.5%, LFEE L 11.8% ., BIRKE A7
B4 11.8%, M 2 8.4%., miflE 7.7%, HW A 6.2% . FEIRW 55% RO &rwEsh
TW5, (Level IVb)

3. Prevalence and progression of aortic dilatation in adult patients with Turner syndrome: a cohort
study. Donadille B, Tuffet S, Cholet C, Nedelcu M, Bourcigaux N, Iserin L, Monnier-Cholley
L, Rousseau A, Christin-Maitre S. Eur J Endocrinol. 2020 Oct;183(4):463-470. doi:
10.1530/EJE-20-0284.PMID: 32822316 Free article.

197 & » TS &t (AR Al 25.6 7% [IQR19.6; 34.2]) A %f%, KERYLKIL Valsalva L
~ULTT 81/197 (41.1%) and 4T KREWIR L /LT 32/197 (16.2%)I238 D 7=,  4FElin & /R
) A 7 K (BAV) (525 HR2.2 (95% CI: 1.33-3.71)). 5.1 £ 7 + o —##+ . Valsalva
sinuses X2 bR 7o 7oy, EATKEIARCTIX 0.14 £0.61 mm/year H§/1 L 7=, 1 4 23 K#EHAR
BHE TH T, (Level IVb)

4. Metabolic Syndrome as a Risk Factor for Sensorineural Hearing Loss in Adult Patients with
Turner Syndrome. Alvarez-Nava F, Racines-Orbe M, Witt J, Guarderas J, Vicuiia Y, Estévez
M, Lanes R.Appl Clin Genet. 2020 Jan 13;13:25-35. doi: 10.2147/TACG.S229828. eCollection
2020.PMID: 32021381 Free PMC article.

20 LL ED 94 4D TS BEZ %%, # A2 74% D EIZ, 20 9 B HN RS HEHETH -
72 (Level IVDb)

5. Deficient knowledge in adult Turner syndrome care as an incentive to found Turner centers in

Germany. Kahlert E, Blaschke M, Brockmann K, Freiberg C, Janen OE, Stahnke N, Strik D,
Merkel M, Mann A, Liesenkdtter KP, Siggelkow H.  Endocr Connect. 2019 Nov;8(11):1483-
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1492. doi: 10.1530/EC-19-0418.PMID: 31627185 Free PMC article.

25844 DTS BFH & xt B & L - B4, 29.8+/-11.6 7%, 152+/-7.7cm, BMI126.6+/-6.3, TSH,
ABR, FEEOREITZ L O TS T TWERN (NOWMAIHENAAY), Ta—(k
42% T, LM MRI X 8.5% CIThiLTE YD . WHWADHE X 0 HENRW, LIEE OFHE %
28% . HOREMERRBERL 37%., HFi#aER T (38%[ALT E%#1.10%[GGTP])
T 7o, (Level IVD)

6. Anthropometric variables as cardiovascular risk predictors in a cohort of adult subjects with
Turner syndrome. Alvarez-Nava F, Racines M, Witt J, Guarderas J, Estévez M, Lanes R.
Diabetes Metab Syndr Obes. 2019 Sep 9;12:1795-1809. doi: 10.2147/DMS0.S214787.
eCollection 2019.PMID: 31571955 Free PMC article.

88 4 D TS BAF, 29.33+/-6.83 i, MetS40% . K /AL 48% 127 ® 7=, LDL-C, TG, Glu
IR SRER LY B EEICEML Tz, (Level IVb)

7. Medical and gynecological comorbidities in adult women with Turner syndrome: our
multidisciplinary clinic experience. Farquhar M, Jacobson M, Braun C, Wolfman W, Kelly C,
Allen LM, Lega IC. Climacteric. 2020 Feb;23(1):32-37. doi:
10.1080/13697137.2019.1627315. Epub 2019 Jun 26.PMID: 31241369

122 44D TS B (37.7+/-12.2 5%) o 24.5% FIRBRBEREIR TRE. 16 % FERHET (5 H 56.3%
228 37 5%IMMHERE B . 6.3% 1 &) | 27.9% B &K T, AIH D 2 21 40 %Ll ETX VB
%, A%, 36.1% DRADHE. 14.8% @ IME, 18.8% &, 9%tV T v 7, 35%IC
I NFR A DFE, 17.2% DN A IEPESS ML, Lichen sclerosis and cervical dysplasia I% 4.1% T 40
WL EIZR8® 7=, (Level IVD)

8. Quantitative liver functions in Turner syndrome with and without hormone replacement therapy.
Gravholt CH, Poulsen HE, Ott P, Christiansen JS, Vilstrup H. Eur J Endocrinol. 2007;156(6):
679-686.

84 ®D TS (29.7+/-5.6 i), HRT & 17> T\ /e WK T REM AL (ALT. GGTP. ALP,
LDH) (FHML, HRTIC L VIR TF L7z, L2 L., IFHEEM A (Galactose elimination capacity,
ICG 7 A I, Antipyrine plasma clearance) (£ TS TZ % 57, Functional hepatic nitrogen
clearance X TS T L T\ 7223, HRT T LEZ RO 0o 72, (Level IVb)

9. Liver dysfunction in Turner’s syndrome: prevalence, natural history and effect of exogenous
oestrogen.  Koulouri O, Ostberg J, Conway GS. Clin Endocrinol (Oxf). 2008;69(2):306—
310.
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1254 (F9fl 31 5%) O TS BEOKEIEDOREM L 304D TSEEDOEM 7 + v —DfE R
(%) 84F) OF — % ,583% DEHE THEREEE L2 LT, BT 21%DEMETH -7,
HRT OB O AFHERE DI & B L Tuh 2, IR & s E 25 AP RE S S MR &

-7z, (Level IVb)

10. Liver biochemical abnormalities in Turner syndrome: A comprehensive characterization of an
adult population. Calanchini M, Moolla A, Tomlinson JW, Cobbold JF, Grossman A, Fabbri A,
Turner HE. Clin Endocrinol (Oxf). 2018 Nov;89(5):667-676. doi: 10.1111/cen.13811. Epub
2018 Aug 19.PMID: 29992593

125 40 TS B2 (18-73 k) 2k F 2 FHRE (GGTP., AST. ALT. ALP) ZHFf. 49.6%
THEERER F 22 L O, GGTP @ L5713 88.7%. AST/ALT @ EF1% 29%/40.3%

VALP O R % 452% TS, GGTP 1T TV A 7 Mo BE THEN UL - 7=, Fibroscan
TIL 38.1% CHRHLZRET 2L DO TH o7, HWERZITo 11 4% 2 4B FHEALTH
-7, (Level IVb)

11. Prevalence of diverse complications and its association with karyotypes in Japanese adult
women with Turner syndrome-a questionnaire survey by the Foundation for Growth Science.
Hanew K, Tanaka T, Horikawa R, Hasegawa T, Yokoya S. EndocrJ. 2018 May 28;65(5):509-
519. doi: 10.1507/endocrj.EJ17-0401. Epub 2018 Mar 7.PMID: 29515055

KRBT H TS OEPHELZTEM L7-3R3C, 492 4D TS xR & L-dlE, SFMiTE 1 &
M (Level IVDb)

12. Health status, quality of life and medical care in adult women with Turner syndrome. Ertl DA,
Gleiss A, Schubert K, Culen C, Hauck P, Ott J, Gessl A, Haeusler G. Endocr Connect. 2018
Apr;7(4):534-543. doi: 10.1530/EC-18-0053. Epub 2018 Mar 7.PMID: 29514898

MNERINCIERZZ T TV 644D TSEBED S b, FIRICEKE T L2 LTar ¥ 7 bR
ARETH 739 A K LTHRME, 7TH3E<ZBLTELT. 24 0LBH\IT 2% T
TCEMETRTEZZ LT\, 274 THERGIHEN IR S, 11 4 BHE R RO GO
JE T& o 7=, Structured transfer & closer collaboration 2342 T&H 5, (Level IVb)

13. Increased detection of co-morbidities with evaluation at a dedicated adult Turner syndrome
clinic. Vincent AJ, et al. Climacteric. 2017. PMID: 28753042

824 D TS BE (FZAER T AL 31 k. 16-655% T, BT 70 /I A 2k 5%Z213-1-

D 14%), %G HEBITE, F4EO TSHM 7 V=w 7I2%27T 252 LICL 0 E0HED A
X HRT B#RIZD 7223 5 7=, (Level IVDb)
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14. Cardiac MRI and 3D contrast-enhanced MR angiography in pediatric and young adult patients
with Turner syndrome. Yigit H, Onder A, Ozgiir S, Aycan Z, Karademir S, Dogan V.Turk ]
Med Sci. 2017 Feb 27;47(1):127-133. doi: 10.3906/sag-1511-3.PMID: 28263479

47 4 O TS BFIZE T 5 KRENNRE FHE % MRI CiEAfi, Elongation of the transverse aortic arch
Z37%. ZRIE 19.6%. MAEIEZ 6.5%. LATKREIROILIEZ 28.3%., F1TRKENRDIL
RE 15.2%I258 % 7=, (Level IVDb)

15. Standardized multidisciplinary evaluation yields significant previously undiagnosed morbidity
in adult women with Turner syndrome. Freriks K, Timmermans J, Beerendonk CC, Verhaak
CM, Netea-Maier RT, Otten BJ, Braat DD, Smeets DF, Kunst DH, Hermus AR, Timmers HJ. J
Clin Endocrinol Metab. 2011 Sep;96(9):E1517-26. doi: 10.1210/j¢c.2011-0346. Epub 2011 Jul
13.PMID: 21752892

159 4., 31.0(10.4)% O EIHEA E L OimL, K1 Db &7 >TW5, (Level IVD)

16. Cardiovascular anomalies in Turner syndrome: spectrum, prevalence, and cardiac MR1 findings
in a pediatric and young adult population. Kim HK, et al.  AJR Am J Roentgenol. 2011.
PMID: 21257900

51 440 TS (FRfi 18.4 %) ZXFRIT MRI TKRENNRD M 24T - 7=, Elongation of the

transverse aortic arch % 31.4%. R % 39.2%. MAZEIEZE 15.7% B 7=, KEIRILEX
HENE B %0 o702 (30%) (Level IVD)
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BRI 9w Xxa—CAINT S A MERERE
McCune—Albright syndrome (MAS) DEZELTA K54 LR

CQl MASO B EIRIEIZ L DERE T T 4+ 1 —F XX /Nn
[HELE] MAS DEFRBIEIZIZE T, WHRDERICBWDTHHMENHE L O 5, HFinic
Nhbbd, FEEBECEEL, T 7 rn—95Z LN,

CQ2  MAS% 5& - 7= BE D GNASIEHT R Gk & S AT 73513 2

[HELE] MASIC I 1T B GVASE R FEMTIZ D W Tk, KRS I L 0 & FE SR 2 W 7= AT 8 e
BEIN D, KR O GVASIENT Tlx, WIS — 7 = =ik LT T REEER A S 5%
IND, KMIMOGNASE R TV A 7R L FXBBIHBE XA LW,

CQ3  FDDLDIEFINT GNASIRHT 24T 9 XX v ?
[ HELE] FDOD - D60-70% T GNASEE BN [RIE SV D DS, GNASTRAT 2475 A U » MEIEHE I T
2N, WETNICOWTIIREE LD bREFNHEREINS,

CQ4 = K b wu v FERR AT IR B 38 E OO A D FE BN GNASTENT 21T 5 & H 2
[HEEE] 29 RN b o B FER IR R I FED D T1% T ENVASIE RN [FE S DN, GNASHE
MrZEiTH7> AV v MIHREIN TR,

CQ5 _ FD~O B WM FR I AR TR 4D> 2
[HE3E] FDICAIT /33 N0 L BRBHER G LA, FRIC & B AT HIEOIE B At S 2 5,

CQ6  EEM R IIE LI A~DT v~ Z —PHERS LRV E R AT A TR D2
[HESE] MASLHMEBE ~DT v~ 2 — B IHERSLLMEAR VT U ZBRIETRDO AR & LartiX
ENL L TUVRWY,

CQ7 JEEMEIIERIRA~D BYERILE G RRETEIIA TREN ?
[HELE] MASE PERE D20% CREMEISIE, 400 TERKBEENAGITH1, A0 ) Z7 hoipy
DBYERNTE VS IR OG0 & ZRVEITMENL LTV eu,

CQ8 R AN T W TN AT 5 YV~ b A X TF IR RAEEN RO R AR /L SRR DT
(AN TR 2

[ HELE ] MASERFE D20-30% 3 i A L& iR &2 S F L, Y~ b A ¥ F U Z RIKMET Rk R
TIVE CRBEFEFEE CIGRINIEEALT 25803 %, L LEIGR OGN BRI IGEE S
ATV U,
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CQl MASOZFEARBIEIZLEOFERE T I A0 —F XN ?

(HE2E]
MASD B IR I3 2T T W2 2K IS B WD THHEENHIELL 5 2. FlI2rnb 6T,
SHARBEICEEL, EM7rn—92 2 LRI ND,

<HIHE>

BRHEMEE BIEAIE (FD) 98%. & 7 = A L EE66%, oM EFRY RIIES0%, HURMRT o — g
Z A D BRI RE TLHEIE28%, [RPIME10%, [ AR /LE i@ R21%, CusingfEMERE4%, FET Lo —
JPEIF 4%, TE(EE AR Y —7'5%, BER3%, B =EWs%, SR ATENRA%, GHEFI {5 KER
PEARE2%, I/ IRASEE B H 1%, FRRIRAS AU1%., FLASA02%, ‘B EEVEREES 1%, FEELS A 1%, B R IRe
RETLHE L%, R AR 9%
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(i ]
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CQ2  MASH 5t — 7= B D GNASER AT $LGk & fFAT 5151 2

[#E5E]
MASIZ BT 2 GNASE AR FFEATIZ D W TR, R I K 0 & R 2 T W T i 23 #E 4 =
ns,

KRG I D GNASIREAT Tl AL — 7 = o — iR W LT F REBIERHRE IS,
KA D GNASE R TV A 7 R EFRBRITHEI XA SN0,

HELERE 1
TEF U AL~YL C
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1) Narumi S, Matsuo K, Tanahashi Y, et al. Quantitative and sensitive detection of
GNAS mutations causing mccune—albright syndrome with next generation sequencing
PLoS ONE 2013;8(3) :e60525. doi:10. 1371/ journal. pone. 0060525.

MAS 16451 OO AR AR K A F T2 GNASIRRT (- — A 2 U —X)

75% (12/16) TONASEE R A [RIE, PNA, NGS, PNA-NGS#5-1% % FHV 7= GNASZE B[R 2 DEIA X,
TIL 6%, 63%, T5% T - 7=, M TIREMEIIPNA-NGSA30. 01% & & B K < | NGSIZ0. 03%,
PNAIZ1I% T o7z, GNASEREN A 7 R L RBAITHEAR L,

2) Lumbroso S, Paris F, Sultan C. Activating Gsa Mutations: Analysis of 113 Patients
with Signs of McCune-Albright Syndrome—A European Collaborative Study. J Clin
Endocrinol Metab 2004;89(5):2107-2113. doi:10.1210/jc. 2003—-031225.
MAS/MASEEV /N 11361 DA AAR IR AR 2 -l T2 GNASIRHT (- — A ) — X))
FRARITORRE ML, BFEHR. PGS OREBMREZ AV T, 7 LV R R AYPCR AT,
KAy = EMb v 46% (11/24), ZFHoH21% (7/33)
g =30 14% (/7). ZEHEDOH0% (2/4)
RIS OB =MD 0% (9/10), —FEHD795% (15/16)

3) El1li FM, de Sanctis L, Bergallo M, Maffini MA, Pirelli A, Galliano I, Bordogna
P, Arosio M, Mantovani G. Improved Molecular Diagnosis of McCune-Albright Syndrome
and Bone Fibrous Dysplasia by Digital PCR. Front. Genet. 2019;10:727-12
doi:10.3389/fgene. 2019. 00862.

MASS4451 D K- FHFRAR R 2 FH N2 GNASERRT (r— A ) — X)

FRRIIRM ML, FRERRMESERIIE, IR, FDC, 4 SOk % bk,

AR Sangeryk: 0% (0/11), 7 L VREEAIPCR: 9% (1/11) . COLD-MAMA PCR: 18% (2/11)

F & JLPCR : 55% (6/11)

FZJE  Sangerik : 0% (0/2). 7 LLHFEAYPCR : 0% (0/2). COLD-MAMA PCR: 0% (0/2).

F & JLPCR : 0% (0/2)

PNEL  Sangery%:10% (0/10), 7 L /LREEIPCR : 40% (4/10) . COLD-MAMA PCR:70% (7/10) .

F & JLPCR : 100% (10/10)

& Sangerit : 0% (0/3). 7 L /VERHEAIPCR : 100% (3/3). COLD-MAMA PCR : 100% (3/3) .

A JLPCR : 100% (3/3)

4) Romanet P, Philibert P, Fina F, Cuny T, Roche C, Ouafik L, Paris F, Reynaud R,
Barlier A. Using Digital Droplet Polymerase Chain Reaction to Detect the Mosaic GNAS
Mutations in Whole Blood DNA or Circulating Cell-Free DNA in Fibrous Dysplasia and
McCune—Albright Syndrome. J Pediatr 2019;205:281-285. e4.
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MASES L OMASEE N 12451 D F-AY IfL 2 AN T2 GNASIREAT (r— A3 ) — X)
A MDNA T DGNASZ B f HH3858% (7/12) ., KifMcell-free DNATDGNASZE FLs HiZ80%
(4/5),
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CQ3  FDDBDIEBN GNASIENT 54T 5 XX ) 2

[ HE4E ]
FDD 22D 60-70% T GNASEE B [FE SIVD D, GVASTEMT 24T 95 A U » MIHME STV AR,

AT OV TIREE L0 b REFVHER SN D,
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1) Lee SE, Lee EH, Park H, Sung J-Y, Lee HW, Kang SY, Seo S, Kim BH, Lee H, Seo

AN, Ahn G, Choi Y-L. The diagnostic utility of the GMAS mutation in patients with
fibrous dysplasia: meta—analysis of 168 sporadic cases. Human Pathology
2012;43(8) :1234-1242. doi:10.1016/j. humpath. 2011. 09. 012.

FDAS (OFDAH A A VN2 GNASIRAT (r— A2 U —X)

58% (28/48) TGONASZERIFIE, 25H3p. R201H, 3f175p. R201C, EEBIRENR B IRE
X0 b EBICERBMEOEIE N E -T2 (P=0.017),

93 L2035 OFDAHEAR D GNASIEMT (L B =2—)

72% (146/203) TONASERFIE, 66%A3p. R201H, 31%23p. R201C,
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[ HE4E ]
TF RN e RN EE RIRIEDZDTI% TOVASE BNEE SILD . GNASTENT %

1T9 AUy MI#E ST,
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1) Lumbroso S, Paris F, Sultan C. Activating Gsa Mutations:
Patients with Signs of McCune—-Albright Syndrome—A European Collaborative Study. J
Clin Endocrinol Metab 2004;89(5):2107-2113. doi:10.1210/jc. 2003-031225.

MAS/MASEEV /N 1134 DA HARE AR A 2 I T2 GNASIRHT (- — A 2 ) — X))

T LOVERREOPCR TR, =) R b v B IR KA R ) L IESE D B D Lo T, RAH
IMARARDI% (3/35). FHEIRIRDTI% (12/17) ~CTENVASE RIFE,

Analysis of 113
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FDICHRT T % /83 B i U IREER IR, BRI K DM TIRIESTRENE 2 & S E 5,
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Acta Paediatr. 2000;89(2) :188-193. doi:10. 1080/080352500750028816.

XX R R TR L T2MAS/ N RO DGR R Offtr QEHATE D) (e 72 L
~L4)

N3 Rr FE0. 5-1 mg/kg/dayZ2-3H M FHE, 6-122>H MR T0. 5-34E MR,

B, BRI EDBTHRERIIGE Lz, BEET ORI & IR ZITE R L,

2)  Zacharin M, 0’ Sullivan M. Intravenous pamidronate treatment of polyostotic
fibrous dysplasia associated with the McCune Albright syndrome. J Pediatr
2000;137(3) :403-409. doi:10. 1067/mpd. 2000. 107836.

PRI R | R CIRRE L7eMASOB CUNR S 6, BN 4 61) ORI O (TRREFTE D
ig) (TR LULg)

NI Rv 1 mg/kg/dayZ 3 HHEHE, 62> H KT 2 TR,

IR ICE RO L, IHBEN B LT,

3) Majoor BC, Appelman—Dijkstra NM, Fiocco M, van de Sande MA, Dijkstra PS, Hamdy
NA. Outcome 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 TR — ~BE IR L7MAS/NR LB /FD30B] (CNUE13HI, AR LTH]) DIREh
ROfENT (RIFERTZOIER) (BT A LLd)

TR KRN WD, VL R U igoRI Fa UifERAF S & Y, Non-—responder|
72 L, MASEEIZFDEEIZIE T, skeletal burden score, MIEFGR237EE, MiEALPHEEE, KV >
MAEDOEENAREICE S, 1 FELUNORIKY - AILFHEEOREGNA BITE» > 7,
Skeletal burden scorelIMASEETORTEERIRA NN R VRGN EICKHTHME—D Y 27
+ThoTl,

173
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TART 7 b TR LT L MEMAS 126 DR 98 (TRIRITR D) (B 7 A LLd)
ARREEIIME T L2 (8—2[a/4) A3, PAH (143.0%7.8 cm—147.30%£11.5 cm) (3AE
AR L,

2) FEugster EA, Rubin SD, Reiter EO, Plourde P, Jou H-C, Pescovitz OH. Tamoxifen
treatment for precocious puberty in McCune—Albright syndrome: a multicenter trial.
J Pediatr 2003;143(1) :60-66. doi:10.1016/S0022-3476(03)00128-8.

HEF VT o TR L2 105 LA T O L MEMAS28 I D 1R AT OBFFE (IGH# R O Lilk)

(BT A L)L)

JEAEIRITA. 7T = L 95k, 'B4F#RS.6 £ 2.65%, IR OHIMmEHE (3.42 £ 3.36/year)
IXIRIERT (1. 17 £ 1.41/ year) IZH L CHEICIK T, 1BEZ OREEEE (SDS 1. 22 + 2.65)
IXIRPERT (SDS -0.59 £ 3.06) (2t L CHRICIE T (P = 0.005), JREE%OFRBGEHE (1.21
+ 0.78) (XIRFERT (0.72 £ 0.36ICLE L THEICE T (P = 0.02),

3) Nunez SB, Calis K, Cutler GB Jr., Jones J, Feuillan PP. Lack of Efficacy of
Fadrozole in Treating Precocious Puberty in Girls with the McCune—Albright Syndrome.
J Clin Endocrinol Metab 2003;88(12) :5730-5733. doi:10. 1210/ jc. 2003—-030864.
EFEMRRREIZ S LT 7 7 Fr ) —/ /L THaiE LIMASZePEL6 B O FZE (AR 0O HLig)
(BT A L~Lg)
JEFHERIEE. 9 = 2. 06%, BHFHEN9. 5 £ 2. 95k, THICHMRMEREMERELEIFL, V=
—7r LU TR, HREEROE T, MEROET, B RAOIMEIIIRFEAIE CHE AR
Lo

4) Sims EK, Garnett S, Guzman F, Paris F, Sultan C, Eugster EA, Fulvestrant McCune-
Albright study group. Fulvestrant treatment of precocious puberty in girls with
McCune—Albright syndrome. International Journal of Pediatric Endocrinology
2012;2012(1) :26. doi:10.1186/1687-9856-2012-26.
TNRA LT CIRIR L2108 LU O & MEMAS30651I O RiT 5 A ABIFFE (GRIRAT: O i)
(ZEF oA L~LY)
H B o F gl iR (12,08 /4) TIdEERT (1.OH/4) I L THARIZIKT L
7= (p=0.0146), ABA/ACADVEJEITIAHE (1.99) TIXIAHAT (1.0) [T L THEITE
L7 (p = 0.0007),
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L kY — L CIRE L 72 3-8k OMASZL MO D 98 (IRIERIZ D HhiER) (e 7 v A L
J4)

TRIRTE TGRS, B, ARBEEITA BICUGE, FEREICAREER L,
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T ALY = TIRHR LTZ 105 L. OMASEHE20B1 DAF 78 GRIRETZ D ki) (=e 7
A L)
TAHEATEE THRREH, ABA/ACA, RRZRSDIE, JREEARE, FEABICAEERL,
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HEF VT = TR LTEMAS/ NEBEI DA E (IRRRTZ D HER) (7 v R Lbd)
8 DIEH% PRI AT £ (-0.85 & 0.54) MNIEHAT P E (-2.84 = 1.44) T L
THEIZEN>T= (p < 0.001),

8) Estrada A, Boyce AM, Brillante BA, Guthrie LC, Gafni RI, Collins MT. Long—term
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U b ey — L CIRHE LTEMAS2401 & v A R U Jrv 3 b v — L4205 O RFSE (EB % FRATF5E)

(&7 A LL2b)

Z0 ) HABIOEAE R (SDIE-0. 1+£1.4) A X MU Bz ho—LoOmAEE SDE
=3.0E2.7) IZHLTHEIZED>T-(P = 0.0)2% | THASOSEDZE (-0.7+1.4) 1Tt
ANYAnarbr—b (3.5 £ 3 DICHRTHEEN AN -T2 (P = 0.1),
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1) Boyce AM, Chong WH, Shawker TH, Pinto PA, Linehan WM, Bhattacharryya N, Merino
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doi:10. 1210/ jec. 2012-1791.
MAS 154451 (3-597%) DAFEFERE DMEMT (TEWEATE D) (=7 A L~UL4)
21% (11/54) THFEHWIRFREZGPF, 81% (44/54) THM = o —RE T L2 & 0F FEAMH
L 78 CLeydigifmiffak (B & OERIINEE . EXFRITBROTHE A Z LN B
D44% TROHT, BITT A NATF R+ AR 2 57 b o REEER T, ABA/ ACA
DAL & PAHOENINSGTRD B LTz,
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MAS 1291 Dty (r—A U —X)

20% (26/129) THURAR/VE & o hm Z & 0F, 18 LA O% N ZWr S - ff (4/7) T
I8F R O FINCZW SN 7=RE (0/15) (AR THAREEN G EICE -T2 (2-0.0058),
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VAST12( DT (TERRTZE DI, L Ea2—) (ZET A LULY)
20-30% TR ARV il & & 0F, 54% CMRI FE{ARRIER E, 81% CEPRLILAE 2 &
Bf, Y~ hRAEF T a ZI3EEN, IGFLIERKIZ30% (17/56), =7 Y~ MMITT%
(10/13) TIGFLIE# 1L,
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R IR AR VR VA3 U TR A G F L 72MAS3041 & G 0F L T2\ 16541 O B RAER DT (iE
BIRFHRIFZE) (T EF 2 LUL3)

R AR VE Wl A G OF LTEMAS THEICE U A 7 2 - HARRESE (4 y Xtk
4.23), HEHE (4> Xh2.96), EEmIERTFR (4w RXL6.56) , HEMEEE (4> X156, 2), 3P
WIEA T TIEGIDT2% (21/29) TIGFLUTIER AL, 16mLAEOIIER| T, BirpkiES (4>
A4.50) OV AT BHEEIZE ST,
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MASB2B1 DFEHT (r—A 3 U —X)

13 (25%) THUR ARV opiiaF z2 &0t BIE106] (76%), 8B TH M. 5] THE
JREE, 3BTRS, 9f CMRI L FEAMIERE, Z 0 9 H6fiH Tl Crfii.
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1. BIERT 0.7 LA b ot Bgesz/al

2. BBIEAR ) 0.7 LA k| B RAEDHY

3. BIEMT 0.7 K. 0.2 LLE

4. FBEMRT 0.2 A
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Bardet-BiedlefEfE#E (BBS) 27 U =AW/ 7 =X F a
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o ERIBWIC EAREENRD D DN
(@) ZARIE, WEERENE, 28T, EHOW< S aefT 55 EA
Alstrome syndrome 72 &
(b) LAFORRETIE, BBSOBEMEREFICERZATILENH DD,
FHAIBBS & —HHRe D
Joubert syndrome
Meckel syndrome
McKusick-Kaufman syndrome
Leber congenital amaurosis
Senior-Loken syndrome
COACH syndrome 72 &£
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JHF R iE

<&#} 2> BBS ODEMFELT £ CHER 2. Table 1 225 5|

BBS type Gene name
BBS1 BBSI
BBS2 BBS2
BBS3 ARLG6
BBS4 BBS4
BBSS 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 BBIP1
BBS19 IFT27
BBS20 IFT172
BBS21 C8orf37
< BE TR >
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