Child Cancer Survivors —E/ T #% & QOL DECHIC

[BRAEAL - bRk %
THL 2. et
7 NRIZBWTIERE -

fF 5 BepsE | 2 1/ e L
TR 3 E S (R B )
REOREH 5 L, fk}\

1S ie 81

LD BHERERBEENREL S 5. TR E AL
W B2, B8 IMRT & &, m#fihio
IGH A T 5,

6 Childhood Cancer Survivors (CCS) DR hMREARES

Rl Zth
FrR KR AN AR R E

Long - term Endocrine Sequelae of Childhood Cancer Survivors

Keisuke NAGASAKI

Department of Pediatrics, Niigata University
School of Medicine

®E F

NR A AFEERE (Childhood Canser Survivors: CCS) D ] Iﬁri
IXNG e TH 5. CCS DNk
BT EMEND, RIS M2k T ZLAMoNTED

T, ok b BOVEE

, BRAEIRRI R %
1&%&&&bfﬁufu
-%m&mﬁm&ﬁﬁﬁﬁf

H 5. SHWMA» PHEEND CCS DEFIIN LT, DARAGWEHE & IftEiEg Mz e wm L,

WO RHIFR R, S
TR 7 — v AR D WE LA

P N
T U &I

AN A A ﬂ?é%ﬁ&@@% R s

AEBED 70 %L LB B &of%t

KIETIERAD 350 ~ 600 AlZ 1 }\fJVJ\ L ARE

B%# (Childhood Cancer Survivors, CCS) T® %
EnbhTna, BREAERICHED, S48
HEEORENTEH EhThb, aHhTERER
&, VR E L EONTREEIZE -2 8 8

ST BB B B, KL YR DT ATIE, R LR

A AAEER, BURREE, RREEE, £ 28 o 2 hERTE

WADHET® 5. AL VRV AT, RERE
BRI ST — v 2RO WA L.

CCS DA BEENDER

R EOERII AR 3 24P 61 5, 1.
WIS O R, WSk A 2. B8R
(mass effect, EIMS) 3. =& - B ~O R #
W, (L PREDORETH S, ZOE»TRIZK

Reprint requests to: Keisuke NAGASAKI

Division of Pediatrics Department of Homeostatic
Regulation and Development

Niigata University Graduate School of Medicine
and Dental Sciences

1-757 Asahimachi - dori Chuo - ku,

Niigata 951 - 8510 Japan

BUBIEERSE © T 951-8510 Hridliri e X AEHT 30 1 - 757

O KT K BER R RO TSR A AR BTE IR 27 3l
ANYLREE O BT B Wi % th



82 PFiBRFaME B 1268 H25 FR24 4 (2012) 2 ]

SRS, N WEREIC R E AR EE S A 5.
FUIRIS L2 % U C i Total body irradiation (TBI) >
7.5Gy & 77 1FUHH > 20Gy THUR IR AE (K T e
SRIRAS T (), FHITHIRIRBERE T 2
L9 3. HIKTE—THEEIIHLTE, >
18Gy THEFRALEY (GH) AWA%, BFEHT
JERE & > 40Gy T T EAFBEE TEEEAL D
A, PERRICH L TIE, IEHIE > 4~ 12Gy, KR
&> 1~ 6Gy ’C“'I’Jfﬁ?%ﬁﬁ“f& THEAE72L55%. %
OFEA, TERhER, &4 S aHRREO S
AEZUBIENAEZONDED, LU LENE
W, —H{bEBREOREEIZE L i, 7aest
AN & D MERRASEEIR TREAEC 5. 2D T 1
A F ORI, REREEPRHMREFEL LD
R L% 5.

CCS BHAN R
WA S & LT, ROERRRTE, MR AR (K

Pk, RUEISURRLE, N, fOHRRTE, 1T RUR
SiE, WUARNRAHEAS FOE, &IF R EARE A 42, D
i, OIMAERELE, S FaHEIrMoNnT
WD N R A RE O BRI A0 IR & LT,
T, REMIMAR, W, Rt 2507
B AR, B IR, BEORETE -
B - & p0E, BEMNF O, Jtow, ARE
WEETHS.

. RREELCO>VT

%%ﬁ ‘e UTOIRG BOERIE, vAZEANBH
WRERST (% B3, AR T b b Pk
W T, RMEERLEE L TiTbhd TBI), &
g, HMirARIORS, BHEZCREICERSh

FREIBEREZT oA F, B2 L 2 EER
WhREXFIELEONEEL T 5.

a) VHZ NG

TSNS & D UK FE— TR RO %
XA, BRI L OEEE SRS SLE YR
Bl TS, MEHPATOTBI (7~ 12Gy) T
X, GH B iR EIERE DA TZOM FEREIL
T UIZERKE A, 18 ~ 24Gy T, GH /A4

1% 30 %R, LH/FSH (2B U I 8B P 3E
EE7-L9 5. MEEE Tirbh s 230 ~
50Gy Tld GH 7l AN 4 id 50 ~ 100 %, LH/FSH
R SRR & 2 S A WM R, TSH3 ~
6 %, ACTH3 %12 WA % 580 5. B
D 50 ~ 70Gy Tid, GH 5l A 4id 100 %, T D
fth LH/FSH & 20 ~ 50 %, TSH 60 %, ACTH27
~ 35 %I KT A8 5. TRIKEE TO 30
~ 50Gy T i, GH100 %, LH/FSH60 % , TSH
30 %, ACTHG0 %20 ik T %38 % & Wiih
T3, it o DFEED, m%ﬁﬁﬁﬁw
e L BICHEROHA T, HESHML, GH,
LH/FSH, ACTH, TSH DB WA B § 3
EHEEINTHBEY. LArLEERE Zhen
FWARITEDIEFETERIEL S 5 L, Hili&E
DEOBRAE A TAUSFIKIREREIC T AE & GH 70
AELRMETHEZ ENREIN TS, —H|
DRETIEFTH > TEAEIEHE LIRS Lo
T, risk @ & 5 RIS U Cid BRI okt i sx
N THDH, BRADRELLTIE, LGHY
WARIZ KBS K, 2. WA A ”1‘4‘ 3 L

BRI & AKEE, 3. TSH A g2 & 2 X
PRI EE IS TREIC & A IR EH 4% Abhb,
T HE S5 O WG PR IR E OB R T CTiT b
N5 K ROKS E T3, GH &7 TEK
WK TIE G IZIENHTD 573, %ﬁﬁﬁﬁﬁ@%’@ﬁ
Hh B TBI Tl GH A WA RO E I L,
12 BAHT 2 HAI12E, &E»-~,A®1EETfJ* mask
Eh, —RIEFHIIHELTHWELHIZAL DM,

SHET URBICEESEEF-TLES Z
NhsH. FELZTTEL, ZREHMPEFE O
flig HETH D

b) EIEMRuFEsE (HSCT)

IR e ) v SiE 2 B3 Ul e
Bk (HSCT) »ThbhTn5b. HSCT it TH
T LAB/IIHGESD B P T2 &0l h
T3 ¥, [iALUE & LU C TBI B, thraco - abdomi -
nal irradiation (TAD), FEHESEEIZSH1T % &, TBI
BB ESD DK FAKEETIIH S, /-8
M2 10T e N&M LT 5 &, 105
DUFOREZ L& URORICIRTHRZIZIGR



Child Cancer Survivors —EHT# & QOL OBFEIZANT T 83

SDOIK T A ZEHE LTS Y, TBIOH
EREMEEM B GESDIKTIZES L TWE LD
Thd. 2500, BEHGNICEEZTOREPIC

2T, FEIT LA T2 T GH MWEHR T
& > 72EFNL 58 %4, — ¥ TE GH OKIGAME T
LTOWZRERIZ 138 TH 7. TO13EDS B,
B2 GH P WA S % B 75EFIZ 2 FIDO A TH -
7o, 2O BIGF-1KETH 72D 1 HDA
ThHD, TO1FHEBMER % THE SDIE-
0.85SD X F L7z, Litd 27211405
5 IGF-1 MEETH > 7203 2 % THESD 13-
1.07,-1.76SDIK T L 7= 3. B4 -7 71 &
GH rA &I 1 ~3HBETHRL THEIZZ S
o, BHEHOHE SDIK FTOIFEE AL I3 M
GH i A TIEFHHTE 20, ENICE 58 -
MERORZMEMET T2 ENH 2525
N5, TBIBEHDFIZEZBHBIISOLTA
TRTZE LU,

c) HREnast

Brownstein 5 4 1%, 1970 ~ 1986 4 o H[# 12
21 A TEMW iz CCS DS 5 5L FAAF
L, GHWEREIT-72 183 4 (93120 %4, & 63 %)
AXGE L TREGRARE L EROPRIZ
B VoA (ALL) 64 4, o HX e 2
590 £, TOMTH 7= BWHOERIL, FY
467% (0~ 139%) TH2. RABEDOTHE
BRI & UCid, GH IG# RGO 7 FR 2K,
GH WALzt N3 wE R 450, GH
BE5EHL v (035mg/kg/w 3 HIR), BR, #
HERRET 20 LT d - 7. ALL, XA RIEE & &
ICEBRHOEETE R SDS % L3 2% & Fhf
HASTER IS 1SD BL BT LTz, BHEHSHE
LM, KEKTE#E-TEE1605.

d) fbzeik

bRk & B RICBET 25T, LRk
WTIXEEANGZ 3B I P EWEEZLLA T
%. 7 A 7 CCS study A & D % KM OMWE S
TIE, 1970 ~ 1986 FI1Z 2 X 17z CCS TRALH
RICELZ 2434 ANEXR & L, [ 3,009 A%
control & L THREI L T 5. ZD&ERILFERED

ATEERUZIERTERICEEMES D, £/
BAES EO risk ERERIC AT, MR fabgc
34 (95 %IZHEXM 1.9~ 6.0) &L TW3. L,

LEFORXRGFRIEIMARE 1.5emBE L %D

5, BRMIZHEL WL EZONS, £/

KHEOR S EOERIAF I, KERHTOEEN

s HERIEHE TH D, BEGRISHAE AT

10 ~ 12cm REROLWERTH -7z DLEKD, 1L

SRR T IR SR & B risk 28V 3, [

ILHARNEDTPICEEGRBICEE L5 TH 5.

BHEOHERD E &9

(1) vEZBAMES (18Gy LIL) #3213 72913, GH
G FTEAEEEIK TIECEESBE, £/
BEHSRIEAS 5 & GH BWAEIZE 5K
EREK T mask &N b2 E2HDHENY
B (BRCIRE R, LR risk BEVWE D T
»5.)

(2) TBLiZ, (KRG RO risk % 5. LALZDOH
Ke&LTGHAMWAIEE L &L, IGF-1
BEITHEOEZMEDETRORHOZ 7
U4 P, B2 L ARE L RbRS.

(3) HhEMESE, K ED risk 2% 5. (-1SD
F2%)

(4) TBI A1 - TR VEHBIL, BaED
risk 3@ Vg, REFOEBHOZF 0L F
fEH, B2 L 2B DEFER LD
GESD MK TT3 I &%,

(5) LBk CIME S EIZ & 5 risk Z K
72, B AR b T IC R G RIEK <
5.

e) KGRI 2555
EIRL D BIEG KA RIIC AT, Y KGR

B ZEMBETHB. 207201 1 i

DYERK, 2. BB stage DOEE, 3. AJRELIR D, §H

BN CTHA AT 2. FTEREICELT

1 STOFHE TId & <, MEWTI 2 HERE AR T

BN ZOLDITEEHBEPALEATH S, 41 H

EMEL £ L RERK TR b T, KELS

HWThD. MEBIKTEEDFIE, GH i

REOEE, FIREE AL TV OMENLETH 5.

L LEESINE, BBMIZEREFALE VL



84 WrEEEaEE W 126 &

U% Fash), Wk AL e AT S. 225
WIRERORE (IKGREBHERL &L) vdh
13, LHRH 7+ 0 7712 & % VENRAS Rl & & R4
5. L2 LELDERSGEE, KwLE VI T A
L, BRREORZIEOK FARINEE Z 5 h,
FO &I BREFIZTT BEBEBED L AL
WL i T AL, BB GHIGHIXIR S 5
E L0y, 2RPVAFEEOREE kL T
WAV DEREMHEIZTRETH S,

f) GHBHE DA, " RPAREIZDNT

Sklar 5127 4 Y #1 CCS study »* 5 DM T
GH I6HEA 1T - 72 CCS361 A& WG & L ThRETL
T3 9 ZORS GH IR, 6 Kl
FE3E A& 32D 72 7Y GH IR ST 1204 B R faba g
13083 TH D, GHEFIZHRE L EMRALEL

’U\% -7 “5’(75“/1/%3&%@ GH i T 15
128, GH RS GRS U TR felR iz 3.21

(%%L%HHl%~%%>f@h(ﬁﬂ@ﬂ
T ORBPARIEN B ERE LT A, E24ET
IR TIE, GH ARG RET 23 IS, X faphg
121 CHDAHERLELELTOWS. L L, £
D% 32 y HOBSRBM ABINL, HBRETL 728
%é TR AFERED M FEFRE 1T 2.15 51 L

ZENEE IR T. GHEFREETO KA
%%fmi 20 1T, 2050 A E T IE 55 T RERSEIE 25 9
Tdh T *’%ﬁiﬁ%ﬂiii GH 1097 & 13 B AR 1S U
HRA 2 12 SNE 3 2 a3 b 5. F 7= RSNG| 3 g
IERO B2 <, GH BN CIZ RN IR
MRI, CT % fifr LT3 22 R s a2 - 727
BetEA d 3. GHIRIRIZ K B L RAAFRED risk
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WMELTWE. SDL T A, HSCTHRIZRIET S
MS DB ZHTEIC 2 » TS, FRE, ik
SHgERE, LRSItk L IR VS
XTI LERIEO—HTHEELONS.

¢) HSCT & & n MR EiE
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M B oW E L HREO DL O WS, A IS
ORI PR 2= 0 OWEg b, KM
RO EXHfE N5, AymkEE, £<
D CCSHEFIZHBRTIMETH 5. R EH%
REFRY (FRHAD) ICEEE X401 H 5.
SHESIZCCSOBEIHEMTEZ N PHX

Nk, BHIFEE L U TONTINEROENN
RGBS ERIIL TS5 TH 5.

Z2EXH

1) Darzy KH and Shalet SM: Hypopituitarism after
cranial irradiation. J Endocrinol Invest 28: 78 - 87,
2005.

2) Littley MD, Shalet SM, Beardwell CG, Ahmed SR,

Applegate G and Sutton ML: Hypopituitarism fol -

lowing external radiotherapy for pituitary tumours

in adults. Q ] Med. 70: 145 - 160, 1989.

Shinagawa T, Tomita Y, Ishiguro H, Matsumoto

M, Shimizu T, Yasuda Y, Hattori K, Kubota C,

Yabe H, Yabe M, Kato S and Shinohara O: Final

height and growth hormone secretion after bone

marrow transplantation in children. Endocr J. 48:

133 - 138, 2001.

Brownstein CM, Mertens AC, Mitby PA, Stovall

M, Qin J, Heller G, Robison LL and Sklar CA:

Factors that affect final height and change in

height standard deviation scores in survivors of

w
~—

4

~—

childhood cancer treated with growth hormone: a
report from the childhood cancer survivor study.
J Clin Endocrinol Metab. 89: 4422 - 4427,2004.
Chow EJ, Friedman DL, Yasui Y, Whitton JA,
Stovall M, Robison LL and Sklar CA: Decreased
adult height in survivors of childhood acute lym -
phoblastic leukemia: a report from the Childhood
Cancer Survivor Study. ] Pediatr. 150: 370 - 375,
2007.

Sklar CA, Mertens AC, Mitby P, Occhiogrosso G,
Qin J, Heller G, Yasui Y and Robison LL: Risk of
disease recurrence and second neoplasms in sur -

9]
~—

op}
~—

vivors of childhood cancer treated with growth
hormone: a report from the Childhood Cancer
Survivor Study. ] Clin Endocrinol Metab. 87:
3136 - 3141, 2002.

7 ) Ergun - Longmire B, Mertens AC, Mitby P, Qin J,
Heller G, Shi W, Yasui Y, Robison LL and Sklar
CA: Growth hormone treatment and risk of sec-
ond neoplasms in the childhood cancer survivor.
J Clin Endocrinol Metab 91: 3494 - 3498, 2006.

8) Lustig RH, Post SR, Srivannaboon K, Rose SR,



86

el
~—

10)

Danish RK, Burghen GA, Xiong X, Wu S and
Merchant TE: Risk factors for the development of
obesity in children surviving brain tumors. J Clin
Endocrinol Metab. 88: 611 - 616, 2003.

B, ma & /N B Growth without
GH EFIZ 3§ 2 1 KR L & v #iFEHEE O H
BEEDROBE. REFERS MEER
31: 151 - 156, 2008.

Garmey EG, Liu Q, Sklar CA, Meacham LR,
Mertens AC, Stovall MA, Yasui Y, Robison LL and
Oeffinger KC: Longitudinal changes in obesity
and body mass index among adult survivors of
childhood acute lymphoblastic leukemia: a report
from the Childhood Cancer Survivor Study. J Clin
Oncol. 26: 4639 - 4645, 2008.

Fl126% F25

11)

12)

13)

Frk 24 F (2012) 2 H

Taskinen M, Saarine - Pihkala UM, Hovi L and
Lipsanen - Nyman M: Impaired glucose tolerance
and dyslipidaemia as late effects after bone - mar -
row transplantation in childhood. Lancet. 356: 993 -
997, 2000.

Annaloro C, Usardi P, Airaghi L, Giunta V, Forti
S, Orsatti A, Baldini M, Delle Volpe A and
Lambertenghi Deliliers G: Prevalence of metabol -
ic syndrome in long - term survivors of hemato -
poietic stem cell transplantation. Bone Marrow
Transplant. 2008 41: 797 - 804, 2008.

Rooney DP and Ryan MF: Diabetes with partial
lipodystrophy following sclerodermatous chronic
graft vs. host disease. Diabet Med. 23: 436 - 440,
2006.




