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HART A4 | KDIGO Clinical Practice Guideline for the Care of
Kidney Transplant Recipients

RIRE - 2 R MEVRIRIE B LB L C, MR TR A RAL B

(RFIIZHRE 2D | 281U/MYSE, 1R OIEE CREN R 5.

RICEEDHD

SO FT) Children with growth failure (height <3rd percentile,
height target standard deviation score <2, or height
velocity <25% for chronological age) grow faster after
kidney transplantation with 28 IU/mz/week of rhGH for
1 year compared to no treatment.

ML & R R (B R PR F 25k e 32/ T, s+

(R g a2 e s L8 281UIM2 I (5 LI,

BICHHEDHD

0 ) 0.05mg/kg/ H (=0.35mg/kg/#HH 49)) & 552 L%
HELET 5.
(24.2: We recommend using rhGH 28 1U/m?/week
(or 0.05mg/kg/day) in children with persistent
growth failure after kidney transplantation. (1B))

HARTA> DI [ Cik2]Maxwell H, Rees L. Randomised

L3 ST controlled trial of recombinant human growth

hormone in prepubertal and pubertal renal
transplant recipients. British Association for
Pediatric Nephrology.Arch Dis Child 1998; 79:
481-487.

[%%& ik 3] Hokken-Koelega AC, Stijnen T, de Jong
RC et al. A placebocontrolled, double-blind trial of
growth hormone treatment in prepubertal children
after renal transplant. Kidney Int 1996; (Suppl 53):
S128-134.

[&% k4] Guest G, Berard E, Crosnier H et al.
Effects of growth hormone in short children after

renal transplantation. French Society of Pediatric
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Nephrology. Pediatr Nephrol 1998; 12: 437-446.
[£% k5] Fine RN, Stablein D, Cohen AH et al.
Recombinant human growth hormone post-renal
transplantation in children: A randomized controlled
study of the NAPRTCS. Kidney Int 2002; 62:
688—696.
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2) Cockrane library {23\ T, growth hormone, kidney transplant @ 2words < 2011 4 8 A IZ
MR E BT R, OB B R 6 2 J0I2, BHE 1 AE G 8 i 0 M 1F 2 1k b i el Bk
L7z, (2530t 2-5,10-13)

<HEIMZ I 1T 2 g AR R R 5 >

1) [&%5 ik 2]Maxwell H, Rees L. Randomised controlled trial of recombinant human
growth hormone in prepubertal and pubertal renal transplant recipients. British Association
for Pediatric Nephrology.Arch Dis Child 1998; 79: 481-487.
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DEEAEZ L G BR O

ATEERYE G T, REBREIZOWT, 14, 2FEHELICA B EZE2R->THA.
BEMEF T, LFBICBWTRERENE BICHN-7203, 2 4FH Cldarha— Vi
LB oT-. (table 1)

ZORER, F RAEME(R 2 (height SDS)IE, AIEFEMERITIX, 14FH, 24FH b 5B
RREAOUGEL TRY, BEHER TIE, 14 B ICABICUELZR D2, (table 2)

Table 1 Height velocity and height velocity SDS for the treatment and control groups

Patients Height velocity (cm/year) Height velocity SDS
—1Year Yearl Year 2 —1 Year Year 1 Year 2
Prepubertal
Treatment group 3.9(1.7) 8.1(27) 5.7 (2.9)t -0.8(1.8) 5.3(5.0) 3.0 (5.8)t
(n=9)
Control group 49 (1.8) 3.7(1L5) 8.5 (1.6)t -1.1(3.0) -16(2.1) 3.0(4.6)*
(n=16) p < 0.005 p<0.01
Pubertal
Treatment group 45(25) 10.1(1.2) 6.4(2.1) -2.8(2.1) 5.5(3.9) 3.6 (1.9)
(n=4)
Control group 2.7(1.6) 3.9(2.3) 6.1 (4.7) -3.0(2.6) -0.2(1.0) 4.9(5.9)
(n=3) p < 0.005 p =0.06

Values are mean (SD). *p < 0.05; tp < 0.005 compared with the previous year.

Table 2 Height SDS at yearly intervals for the treatment and control groups

—1 Year Day 1 Year 1 Year 2

Prepubertal

Treatment group (n=9) -3.4(0.7) -3.6 (1.0) -3.0 (1.0)f -2.6 (1.3)*

Control group (n = 6) -3.0(0.7) -3.0 (0.8) -3.3(1.0) —2.8 (1.0)%
Pubertal

Treatment group (n = -2.1(1.2) -2.4 (1.4) -1.9 (1.3)* —-0.9 (0.4)

477

Control group (n = 3) -2.3(0.1) -2.6 (0.2) -2.7 (0.5) -2.3(0.8)

Values are mean (SD). *p = 0.02 compared with day 1;fp = 0.001 compared with day 1; tp = 0.02
compared with year 1, within the same groups,

2) [&% ik 3]Hokken-Koelega AC, Stijnen T, de Jong RC et al. A placebo-controlled,
double-blind trial of growth hormone treatment in prepubertal children after renal transplant.
Kidney Int 1996; Suppl 53: S128-134.

6 » H M, 4lUIm2/ B O G-AZFBZR\, Fif%IZ 6 7 HO7 TR EaEo7.
RERLVEAZEY, 2.9cm/6 A DR EE5T-.
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3)[&5 3Ciik 4]Guest G, Berard E, Crosnier H et al. Effects of growth hormone in short
children after renal transplantation. French Society of Pediatric Nephrology. Pediatr Nephrol
1998; 12: 437-46.

T AD 18 Jiiwk, 85 FEBINCLD, 12 7 A LL EOWF IR I OB AR B . MAE 2 (b bl AR
ELT, GRS TR X MR ARV E L 30U/M I A8 - L7z
1H4%121%, 7.7cm D& K & 0.3SDS 1L 7z, (= hr—/ LI 4.6cm, p<0.0001)

4) [ % ik 5]Fine RN, Stablein D, Cohen AH et al. Recombinant human growth hormone
post-renal transplantation in children: A randomized controlled study of the NAPRTCS.
Kidney Int 2002; 62: 688-96.
6K 2 i e e [F AR LD HE AR A A e s BR . 52 JE BN S TERY, 1 FDKF AT
%, & & SDS ™% 1t (the delta SDS)(%+0.49+0.10 (= ~he—/L#£-0.10+£0.08, p<0.001)7Z -
7z

< BRI D M AR AR S >

D& E ik 10105 e, Il 0¥, 8 H fikiEn. Rk EALELHAl (SM-9500, V= /
DMLY -2 ¥ EoP F L SR N T S RN
1995;37:194-200

R TR E MR BT 27 SEBITHI Aot HIRAT 3 Tome2 om/ 4 (2
L, 6 7 HFFIC 6.1+£3.3cm/4, 1 FFREIZ 6.323.3cm/AFE DL E B GLIL, A ERRE5T-.
PG RICOWTRALIZES A, 281U/M°MHE & 141U/ E O T, AR ih Tz,

(2) Peer-reviewed journal O, A% -7 TV AZEDOH A RDL

1) [Z% 3Lk 6]
Vimalachandra D, Hodson EM, Willis NS et al. Growth hormone for children with chronic
kidney disease. Cochrane Database Syst Rev. 2006 Jul 19;3:CD003264

BB RIEARBITE2Y, 28 WUIMPE, 1 4R [ O AR 1-#L# 2 B PRLR A8V U TR AR
[fl 3.80cm D& R3S TES.

One year of 28 IU/m2/wk rhGH in children with CKD resulted in a 3.80 cm/y increase in
height velocity above that of untreated patients. Trials were too short to determine if
continuing treatment resulted in an increase in final adult height.

ZDRAF T F U ADEIR FEYE (Selection criteria) (ZIXBEBHEEZLHTEIN TS, (RCTs
were included if they were carried out in children aged 0-18 years, diagnosed with CKD,
who were pre-dialysis, on dialysis or post-transplant; if they compared rhGH treatment with
placebo/no treatment or two doses of rhGH treatments; and if they included height
outcomes.)LFEHEIS AL TISY, CKD JiE Bl D I B AR E F S 5 A TN 5.
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2) [Z75 3k 9]

Cochat P, Harambat J. Maximizing growth in children after renal transplantation.
Transplantation. 2009; 88:1321-2

WU R BB, 7Y R—V AOHE, #IERERNR, Iy =) PAERICEDE &
PO /ME, AT AR ERKRIEEEHIC, FRIZITEE R EMNRERVE DB B
E B D Rl R B D BRI D.

The management of growth retardation in renal transplant recipients includes adequate
nutritional intake, correction of acidosis, optimal drug compliance, limited calcineurin
inhibitor nephrotoxicity, steroid-sparing strategies, and sometimes recombinant human

growth hormone.

(3) #H A HFEA~DEERNIGEEL TORRIRDI

<M BT DHFEE >
1) [Z % 3k 8]

Sarwal MM, Rianthavorn P, Ettenger RB. "Kidney transplantation in children”. In: Morris
PJ, Knechtle SJ editors. Kidney transplantation: principles and practice. 6th ed. Saunders,

2008, 599-629

R ARV AL — RIS AE R 1 A L) ERkE L7z BRI AT O/NETRRARL, LR D3
B, AR 58 ok TRk 90 (L RLER & D p623 DLk

(Growth hormone therapy is generally started in prepubertal children at least 1 year after
transplantation and continued until catch-up growth is achieved or until puberty ensues.)

< BARIZBITLHR ELE >
1)#%%47aL

(4) F= TR EDOBRATART AL ~DFLHEAR L

<WIMZBTDHART A5 >

1) [Z %5 3k 1]
Kidney Disease: Improving Global Outcomes (KDIGO) Transplant Work Group. KDIGO
Clinical Practice Guideline for the Care of Kidney Transplant Recipients. Am J Transplant.
2009 Nov:9 Supple 3:S1-155
[ R 1% (R B B 3 ke 32/ LT, s T 2 sk BV £ 28 1U/M?E (b
L<I%, 0.05 mg/kg/ H (=0.35mg/kg/#H #H 24)) & 5352 L2 HEE 5. (1B)
772U SR HI AR R T, rhGH IR IC Lo THEAMEEIG & OF DU A 3 R+ ]
REPE R B RITITHR E SN TWRNIEDD, thGH AR DBRIZIX, FRTO+ 4372570 B & [F]
BERLZEDLERAI R THD. |
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1) [ k7]

HARBRKEBHETSNE - NEREZ B SR, BEEENE - NEBRE OHEDZ IR
AF2010

(A Bh - 2SD INIZIELR W TSN DEFICIS W T, R+ B Rk E
(pubertal growth spurt)z ik #42% HA) T, ER)ar B U bk ERLVEY (thGH) 1RRE %
B9 5. EEE KDIGO ODHARTALTHIthGH BN HELESN TS, 727210, il
HISEAR R Tl rhGH 1R IC L - TERMEIEE & IFOVAZ B K 32 rlRetE R 221
I ESIL TV RNWZEND, thGH B ORI, FRIO 070t EREEZ/HHZEm
VERA R ThHD. |

(5) ZEEWNEITHRDA IR T O AR BAUBR Ak K OV AR i I 5288 (BRE (1) BLAR) 12
WTC

1)72L

(6) LFLD (1) 16 (5) B EX T BAD Z HMEIZDONT

<BIELNEE - IRIZTOVT>

1) LTOHBEN L, BEEMEE - 2RI B
L7z,
s R TT TR EIN TV D IEERE AR L Com 2y, [E iRz b
BRWROFEBICBITHIREE, BEBEAE) THDHZ L
- BRI O BEEREENET TSI L, BXUOBHMICL - THLREO&EN
BFonn k.

MPABZ D72, BEBALR OIS K )

<ELEME - HEIZHOVWT>

1) BEFIL, AFITB W TONUEBEE R2RFTDBR%E G I St CARE & 3K
EHEATEL 2 2BET L. LoT IMBWmMHAEEZ DR WVEEERE] 0K
BHEERDOTA RTA v &25F |\, Tl 1 EMICHE kg 4720, Y~ =
vy (GEMEFHfZ) &1L T035mg % 6—7 NI CHTFICENT D) 25YE
ik - HEe L.

<BEERBINLE S ITFIc oWV T >

1) BYEEREL Y~ by (EEFEBRZ) T, RBEEKKIZEBON TS ik
PASH A fE D VB R OZIEE « IR TERIN TV DL, BBEEZEE ~D
ERITAR STV 2. L L2 b, &[EOKidney Disease: Improving Global
Outcomes (KDIGO) W A R Z A o Tk, SEIMHEIFARM T TiE, rhGH 15EIC L - T
BPEEEAOO U 27 N RT AR ERICIETESN TRV &b,
rhGH 1R OBRICIX, FaiO+oRdill EREAHL Z ERLBEARARTH D LA
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LEZINTWVD DD, BBAEEZIZKRES Dk 2/NNERF IR LT, Eix
T 2 R AR VT v 2 281U/MmY A [ 1 L < 1%, 0.05mg/kg/ B (=0.35mg/kg/#HFH ) ]
TEETDHZEDRHREIN TS, ATH, AARBERBEBHFEZSNE - /DNERE
BaEPMER LT-BEBHEENE - NERSREDHE DR A R201012, KDIGO)#H A
KA %BEIC, [REFEN-2SD DNICELZ2WE PRRINDIEFICE W
Tix. A5 7 BEM K& (pubertal growth spurt) Z k#4252 HRY T, B hY b
T M EARNVES (thGH) EREBET L. | LR#icshTng.

2) BREBREELHTY AZITHEAL, RENUETLHZ LITED, QOLEIT TR A
MTPHRLEEBINDAREERE N LD, BBHE%ZICHKRERE Nk 5 /AR
Floxt LCEEERGL Y v ey (BEFHEBEZ) BRHATREERD ZENEEN
L. B, AMCBFLEEERL Y v ey (BEFHERZ) OMMEDSITIL,
FEhi SN2 BANEEFLOBARRBREZEEX THW T2 2 N HEUTH D &
EZD.

CFEE T _RERBR OB EE O HIER

V) MgasBtli 7 7 7 N7 > 7 201018 K4 RFRIT I 1T 5 2009 4O B BAE LI 1312
Bl chHO, 2025 0~9 %A 30 (9 HAEMKE 29 1), 10~19 N 54 4] (H 5
AR 46 B) Lo TV DL AREBICI T B8 bR B S AT o /) VR B AR 0
2 <, REBARRBRA LT 52T LNESEZ 5.

BT IR R 2 AT 2 RN NEEBHEBE 2 RIS, BEEEL Y~ e
vy (Bia#z) oME - Bk, AR O0Let (FEH) it cEs ko
REREOMERRBROEHNALE L E 2D . AR/ B T O KGRI O R R B L
&FEM I N D HRRBRAE E 2 TE D L 010, AHARROBRKRBR o k=
NESBIZLT, WBRRBR o ha L zZ5E+ 52 ER#EUTHDLEBE LS.
EhiZ, Yvbhrby (B Hz) X, BEEREE VO ERLAEEFLROARE
WEAT 250, BRRBRSINEORMNTEMRELZITV., R OZEEZ M5
VELHDLEEZZD.

5. %5

<F D >
1)

6. 25 Mk — T

1) Kidney Disease: Improving Global Outcomes (KDIGO) Transplant Work Group.
KDIGO Clinical Practice Guideline for the Care of Kidney Transplant Recipients.
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Am J Transplant. 2009 Nov:9 Supple 3:S1-155

2) Maxwell H, Rees L. Randomised controlled trial of recombinant human growth
hormone in prepubertal and pubertal renal transplant recipients. British
Association for Pediatric Nephrology.Arch Dis Child 1998; 79: 481-7.

3) Hokken-Koelega AC, Stijnen T, de Jong RC et al. A placebo-controlled,
double-blind trial of growth hormone treatment in prepubertal children after renal
transplant. Kidney Int 1996; Suppl 53: S128-34.

4) Guest G, Berard E, Crosnier H et al. Effects of growth hormone in short children
after renal transplantation. French Society of Pediatric Nephrology. Pediatr
Nephrol 1998; 12: 437-46.

5) Fine RN, Stablein D, Cohen AH et al. Recombinant human growth hormone
post-renal transplantation in children: A randomized controlled study of the
NAPRTCS. Kidney Int 2002; 62: 688-96.

6) Vimalachandra D, Hodson EM, Willis NS et al. Growth hormone for children with
chronic kidney disease. Cochrane Database Syst Rev. 2006 Jul 19;3:CD003264

7) BARBKREBMFEENR - NERZE SR BBMEEAR - NEB R EOHED
2T AR2010

8) Sarwal MM, Rianthavorn P, Ettenger RB. "Kidney transplantation in children".

In: Morris PJ, Knechtle SJ editors. Kidney transplantation: principles and
practice. 6th ed. Saunders, 2008, 599-629

9) Cochat P, Harambat J. Maximizing growth in children after renal transplantation.
Transplantation. 2009; 88:1321-2

10) frEEwc, JIDPE, $5H f1RIED. ek EALEU A (SM-9500, V= /bt
YOO E B B O E R E SR T ORI . B AR
1995;37:194-200
(Ito K, Kawaguchi H, Shizume K et al. The effect of recombinant human growth
hormone (r-hGH, SM-9500, genotropin) on growth disturbance in children after
renal transplantation. Japanese Multi-Center Study (Genotropin) Group on
Children with Renal Disease. Japanese Journal of Nephrology 1995;37:194-200)

11) Hokken-Koelega AC, Stijnen T, de Ridder MA et al. Growth hormone treatment
in growth-retarded adolescents after renal transplant. Lancet 1994;343:1313-7

12) Ghio L, Damiani B, Garavaglia R et al. Lipid profile during rhGH therapy in
pediatric renal transplant patients. Peidatric Transplantation 2002;6:127-31

13) Sanchez CP, Kuizon BD, Goodman WG et al. Growth hormone and the skeleton
in pediatric renal allograft recipients. Pediatric Nephrology 2002;17:322-8

14) ARG, MAE, FMIINE NEEBEORER BEEONE - JEE. BANR
BT aHEEE 2009;29:68-69
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