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Growth responses to growth hormone therapy in children with attenuated growth
who showed normal growth hormone response to stimulation tests

Jae Hyun Kim, M.D., Hye Rim Chung, M.D.", Young Ah Lee, M.D., Sun Hee Lee, M.D.
Ji Hyun Kim, M.D., Choong Ho Shin, M.D. and Sei Won Yang, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea
Department of Pediatrics’, Seoul National University Bundang Hospital, Seong—Nam, Korea

Purpose : The aim was to investigate the clinical characteristics and responses to growth hormone (GH) therapy in children

with attenuated growth who showed normal GH responses to GH stimulation tests (GHST),

Methods : The study included 39 patients with height velocity (HV) of less than 4 cm/yr and normal GHST results, Clinical

characteristics of patients were analyzed retrospectively,

Results : Eleven were born as small for gestational age (SGA) and 28 as appropriate for age (AGA). In the SGA group, the
standard deviation score (SDS) of age and height measured at their first visit was significantly low, Sixteen patients were treated
with GH and six of 23 without GH therapy were followed for 1 year after GHST, The mean (range) of HV was 7.7 (4.9 to 11 1)
cm/yr in patients with GH therapy and 3.7 (2.7 to 4.5) cm/yr in those without GH therapy, which was statistically significant
(P€0.001), In the GH-treated group, HV and difference in height SDS during the treatment increased significantly (£{0.001; £¢
0.001, respectively), HV increased after 1 year of GH therapy in the SGA and AGA groups (SGA, P=0.043; AGA, F=0.003)
The level of Insulin-like growth factor-I was significantly lower in GH-treated patients with height SDS (-3 than those with >3

(P=0.023).

Conclusion : In children with growth failure and normal GHST, HV increases significantly by short-term GH therapy, The
assessment of long-term effects of GH therapy is necessary, Moreover, further studies should be considered to evaluate the

GH-IGF-I axis due to the possibility of GH insensitivity syndrome, (Korean J Pediatr 2009;52:922-929)

Key Words : Growth disorders, Growth hormone, Growth hormone insensitivity syndrome
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1. Of &

20000 1956 2008 69714 AA4E Faw AL st
Bl Aol AdiE WiEe ofdlolE FollA 671Y o] 4
HFe T A FE7F 4 em/yr VRIS R FAdte] AP sE
B ASAAE Al SES gdo® St A= 2
S A AT EE AFo] FHEAAL, AMA o] At
oluf 4 Fellg doZ F odv tE WAl oy 35S
7H B ool A AQstd on, A Aol AA el
& By AT ALt & 3989 Xt xEomn o]
T A= 257, A= 147 o)Ak

2. g

T o «]—r7] £ AEG oM, A5 i A9 A%
2 AAe] SDS, A%, 993 (chronological age), &% (bone
age), 49374 %ol small for gestational age, SGA)Z &4 o]

5 i1]7é]a<}7<]-r(body mass index), /‘é “%E FIH-

o] A% A ’\]ﬂ«] SDS, Xﬂ% i ,%‘ﬂ%, ADFAS 2 A
AR R SDS, A A%, AFETEE A0 Ao AHEH
AAs 22 EH)ZW A (growth hormone secretagogue)®] =

A ARZERE = 218 s A% AAKinsulin-

like growth factor-I, IGF-1) 2] 5=5 XA A=l

S AR S A AP ER] &7 AME F omde] A 3

Aol SDSE ZARSFI T FE3F /‘o JgaEgog g o
S

2 BgolE 34 Wo] o7 wide] A1 4ol

At EZ3tE x5l 21%E Harpenden Stadiometer
(Holtain Ltd, Crosswell, UK)2 ZF43}H a1, AF A4 A
+(DS-102, Dong Sahn Jenix Co. Ltd., Seoul, Korea)2 &4

N

i, ol ZAR sto] AAFATE ek 20079 AH
B9} tigkaotets] oA HEet Lot - A BE AT
2 o] gslo] A4 2 AdLA 5] SDSE et
S Greulich-Pyle Wol| o3 Z4st9iom? A A%
£ Tanner®] A}5=7] @7(Tanner stage)ol wel d=xio] 7
Prader orchidometer2 &3 13 §40] 4 mL o] 74
Tanner stage 2 o|Ao &2 Aoldl L, oJxFe] Z-$-+=
FRow i Hds Hriste A /‘é% g st
2R A544E Aeugaydd ofdo
o 24l AA AdsAATE gL d T
sl Aol Ao HALES
HH|EAA 2+, levodopa (21]-5 15 kg "9k - 125 mg, A
% 15-35 kg 4% 250 mg, #F 35 kg 4% ] 500 mg
AT Fol), clonidine (0.125 mg/m® AT %4, ) 0.25 mg),
insulin (0.1 IU/kg A& F9), glucagon (30 ug/kg &5, 3
g &% 1 mg) F 27FA7F AFEHATY. HALE 918te] Hol=
BAIZE o] =& AQsta w26k sHth wgh A EEE
HEXIA] o] HA 302 7‘401] 7g 141 =3s 74*]*]7 131, AL
7F AP E T FE o
AAE T A4
Joils Fste] A
IGF-1 5% =4
(immunoradiometric assay, IRMA) 2. =
S.p.A., Saluggia, Vercelli, Italy), IGF-1 %=t IRMAZ =4
39 ¢HIDS Ltd., Boldon Tyne and Wear, UK). %

-
Efiie

M

¢

g4 s 7

o2 o APz EF 2710 ng/mL v w2 A ojet
pon, Hu JFeEd $E=7F 10 ng/mL o3 Agel= A4
oz Aosgat

3. X2 M2l U 2y

B AFE SPSS for windows (version 12.0, SPSS Inc.,
Chicago, IL, USA)& °]&3te] SA 4 stttk SGAL
A A FoHappropriate for gestational age, AGA)T* S & 1}
o] Mann—-Whitney U test® A3} o, o]id wao] 74
Sl = Fisher's exact testE ©]-&3l E43th 4Fds=2
AFAANA AE2E FHEA e Hi AFEEE

L 2 JGF-19] %%+ Kruskal-Wallis test® #A3g =

Dunn procedure® Ab§- A4S stk P28 Hi $

¢ IGF-1 529 A, 48528 A504 d A A &5,

SGA o}, AHFEE A5 F 19 1 4% $5 9 24 SDS

o] zpo], FAmEE A4 Al 4, 2dP ] AB4d

S 17| 9134 Pearson B#EA S Aldgstdom, on oA o

& el diste] G AR etk w1 s ae
[e]

A5y AR RS 9A e T
Mann-Whitney U testES AF&3le] 45
72 SGATY AGAT, AHs=2E
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<-320 o2 o] ZF A gEe g A P 1F
fﬁﬂ% T8+l al, Mann-Whitney U test 2 Fisher’s exact
test= o]%s].o:] HM ].031—4- T3k 71— - A A-];d—geg oq _‘E,f_
19 9] 2139 SDS 9 alAe] SDS ¥ stel s A Wilcoxon
signed-rank test® AAISIATE Z} WE7Re] FABAE B
$135ke] Pearson 4#E4& Al 35t

= AAS Aldstg e, P kel 0.05 wwkl 5}
Aoz frofst Aoz Audsiglon, 7} S TYFFLG®

Huogh oz 2735

1. A0l

gt Extol QAEol BN

=
Z 399 9] 3R} Fo Al SGATS 11H(28%), AGATS 289
(72%) 013, I 257 (64.1%), A= 14*34(36%01MJ1

v 522 544 Aol SGATelA frelakAl Akt P=

0.004). 775719 SDSE F 1k Aol 7} gloivh HgE=E
ASHAL Al Ha Qe ER et IGF-19] =% 7 o b
o folg el7k ATt ZF wellA FIFRI| AFETEE
A=A Al9] A% SDSE Pearson 434S A5t S o
T FHRAAE HolA gkt

AT 2E 2T A AMEH AT 2R BRS04 levo-
dopa, clonidine, insulin, glucagon®] %

nidine°] 7Hg @ol] AREH Y
Aol s B

LA EE AT & Hu
RE 3z} H 10 ng/mL ooz =759
3, clonidines ¥R EZAZ AME8MAS Wl 304 (62, 92.0) ng/
mLE 7P =4 AN oA, 2 BR ARG folaHA

EUTHP=0.03). sHAIY IGF-1¢] ¥%E o3 Aol& HolA

AAZ 2l Folit 169 (41%), B Fol 239(59%)°] w3k 7t %XP%Q] AT 2 TG4 & Hu AAST=2E
Fo2E 2GS Al o]= SGAT oA 8.8(2.4, 130)/‘1] =9} IGF-1 % AHT=2E AFHAF A A A &5
9} AGAT A 10.7(4.2, 141D MZ SGATN A F2lkA gkt SGA ¥ AFz=E g 3 1d 3+ A4 S5 9 A% SDS
(P=0.026; Table 1). ==&t 528 A57AF Al9] 4l7%e] SDS o] Zpo], AT EE AFHAL Al A, AR A AHA
= SGATA -44 (-9.6, -1.6), AGATIA -25 (-6.2, -1.4) < 17] 9134 Pearson G#EAS AR S W, 4Fes= &
°.2 SGATNA FroltAl ZATHP=0.015). A FA42] SDS A2 AAL Ao ddEy FAHo] Hu AFITERE Frol #H
Table 1. Characteristics of Patients Born Small for Gestational Age and Appropriate for Gestational Age
SGA (n=11) AGA (n=28) P value
Sex (male:female) 7:4 18:10 >0.999
Age at GHST (yr) 8.8 (24, 13.0) 10.7 (4.2, 14.1) 0.026
Height SDS at GHST -4.4 (=96, -1.6) -25 (6.2, -1.4) 0.015
BMI SDS at GHST -2.2 (-44, 0.6) -1.2 (-4.7, 0.4) 0.004
BA delay’ at GHST (yr) 1.8 (0.1, 3.8 2.6 (0, 4.6) 0.399
HV at GHST (cm/yr) 3.1 (1.9, 3.8) 34 (24, 3.9 0.432
MPH SDS 06 (14, 1.8 -0.6 (-14, 0.7) 0.988
Peak GH (ng/mL) 31.3 (18.8, 69.0) 29.2 (10.8, 109.0) 0.160
IGF-I (ng/mL) 247.0 (59.0, 667.0) 210.5 (9.0, 581.0) 0.268
Puberty at GHST 0 3 0.545
GH treatment 5 11 0.734

‘BA delay is a difference between chronological age and bone age.

Abbreviations : SGA, small for gestational age; AGA, appropriate for gestational age; SDS, standard deviation score; BMI, body
mass index; BA, bone age; GHST, growth hormone stimulation test; MPH, midparental height; GH, growth hormone; HV, height

velocity; IGF-I, insulin—like growth factor—I

Table 2. Peak Growth Hormone and Insulin—like Growth Factor-I Concentrations after Growth Hormone Stimulation Tests by

Growth Hormone Secretagogues

GH secretagogues

Levodopa

Clonidine

P value

Insulin Glucagon

Peak GH" (ng/mL)
IGF-T (ng/mL)

18.3" (25, 68.8) (n=25)
186.0 (77.0, 454.0) (n=21)

304" (6.2, 92.0) (n=38)
201.0 (9.0, 667.0) (n=31)

11.0* (2.8, 109.0) (n=14) 17.3 (n=1) 0.03
274.0 (49.0, 489.0) (n=12) 0.182

“The same superscript letters indicate insignificant difference on Kruskal-Wallis test and Dunn procedure steps
Abbreviations : GH, growth hormone; IGF-I, insulin—like growth factor—I
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Table 3. Comparison between Patients Received Growth Hormone Therapy and Those Followed without Growth Hormone Therapy”

GH treated (n=16) GH untreated (n=6) P value
HV at GHST (cm/yr) 3.3 (2.3, 39) 34 (29, 3.6) 0.629
HV after 1 year of follow-up (cm/yr) 7.7 (49, 11.1) 3.7 (2.7, 4.5 <0.001
HV difference (cm/yr) 48 (2.1, 7.7) 0.4 (-0.9, 1.1) <0.001
Height SDS at the start -3.0 (-9.6, -1.4) -3.2 (-8.0, -2.0) >0.999
Height SDS after 1 year of follow—up -2.7 (-9.1, -1.1) -2.8 (-95, -2.2) 0.461
Height SDS difference 0.3 (0.1, 0.9 -0.2 (0.8, 0.1) 0.002

‘In GH-treated patients, height and height SDS are measured at the start of GH treatment and | year after GH treatment, whereas
in patients without GH treatment, height and height SDS are measured at the time of GHST and 1 year after follow—up
Abbreviations : GH, growth hormone; GHST, growth hormone stimulation test; HV, height velocity; SDS, standard deviation score

Table 4. Comparison between Growth Hormone Treated Patients Born Small for Gestational Age and Those Appropriate for

Gestational Age

SGA (n=5) AGA (n=11) P value
Sex (male:female) 41 5:6 0.231
MPH SDS -1.0 (1.4, -0.4) -0.6 (-1.0, 0.7) 0.089
Peak GH at GHST (ng/mL) 31.4 (255, 69.0) 17.9 (10.8, 109.0) 0.047
IGF-1 at GHST (ng/mL) 242.0 (116.0, 667.0) 232.0 (9.0, 581.0) 0.692
Age at GH treatment (yr) 5.7 (3.3, 14.7) 11.3 (4.6, 15.7) 0.079
Height SDS at GH treatment =50 (-9.3, -2.4) -3.1 (=49, -1.4) 0.126
Puberty at GH treatment 1 1 0.542
GH dose (IU/kg/d) 0.14 (0.13, 0.17) 0.14 (0.08, 0.16) 0.640
HV at GHST (cm/yr) 3.0 (2.3, 3.6) 3.3 (24, 39) 0.460
HV after one year of GH treatment (cm/yr) 7.1 (5.1, 85) 8.2 (49, 11.1) 0.157
HV difference during GH treatment (cm/yr) 4.1 (21, 6.2) 5.3 (2.1, 7.7) 0.282
Height SDS after one year of GH treatment -41 (9.1, -1.9) -2.7 (51, -1.1) 0.234
Height SDS difference during GH treatment 0.2 (0, 0.9 0.3 (-0.1, 0.9 0.692

Abbreviations : SGA, small for gestational age; SDS, standard deviation score; BA, bone age; MPH, midparental height; GH, growth
hormone; IGF-I, insulin—like growth factor—I; GHST, growth hormone stimulation test; HV, height velocity
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Histel e folshal =RTH(P<0.001). ®=o, 197 217 SDS<
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Table 5. Comparison between Growth Hormone Treated Patients with Height Standard Deviation Score <-3 and >-3

Height SDS >-3 (n>7) Height SDS <-3 (n>9) P value
Sex (male:female) 2:5 72 0.126
MPH SDS -0.8 (=14, 0.7) -0.5 (1.0, -0.3) 0.560
Peak GH at GHST (ng/mL) 255 (14.5, 52.5) 28.2 (10.8, 109.0) 0.916
IGF-1 at GHST (ng/mL) 316.0 (206.0, 667.0) 129.0 (9.0, 372.0) 0.023
Age at GH treatment (yr) 10.0 (6.7, 14.7) 10.8 (3.3, 15.7) 0.711
Height SDS at GH treatment =24 (=27, -14) -3.3 (-9.3, -3.1) 0.001
Puberty at GH treatment 1 1 >0.999
GH dose (IU/kg/d) 0.14 (0.13, 0.15) 0.14 (0.08, 0.17) 0.785
HV at GHST (cm/yr) 3.6 (24, 3.8 3.0 (2.3, 3.9 0.312
HV after one year of GH treatment (cm/yr) 7.7 (49, 9.3) 75 (5.1, 11.1) 0.791
HV difference during GH treatment (cm/yr) 5.3 (21, 6.0) 46 (2.1, 7.7) 0.791
Height SDS after one year of GH treatment -2.0 (=23, -1.1) -3.3 (-9.3, -3.1) 0.001
Height SDS difference during GH treatment 0.3 (0.1, 0.6) 0.2 (-0.1, 0.9 0.918

Abbreviations : SGA, small for gestational age; SDS, standard deviation score; BA, bone age, MPH, midparental height; GH, growth
hormone; IGF-I, insulin—like growth factor—I; GHST, growth hormone stimulation test; HV, height velocity

0.007 * [Cstart

I—l Eh year

-2.00 e

) ) .

-6.00]

Height SDS
.

-8.00]

-10.00-

T T
AGA SGA

Fig. 1. Comparison of height SDS between SGA and AGA
groups according to GH treatment duration ("P=0.043, " P=0.01).

ZfolE HolA| gFokor) F o RFoA AHF2ZE AME 71
9 7re] A &xrRtE 898 27189 tHSGAT P=0.043;
AGAT P=0003). AAZE2E Fo 1d 5 SGATNA 41
(2.1, 6.2) cm, AGATIA 53 (2.1, 7.7) cm®] N o] F71=
YEH Ao Foldt zfol= iom eFokeh & el A A ' 1d
F sl 217 SDS7F F7hetA 2 HSGAT P=0.043; AGA
T P=0.01; Fig. 1), A& 1id ¥} A7 ] SDSe zlol&=
SGAelA 0.2 (0, 0.9), AGATIA 0.3 (-0.1, 0.9)& F2]8}

rlr
H]
Hj

m

A

T3, 4PE 2R ARE A% vl 174 SDSr} -3 ol
Q1 23} -3 W¥Iel FOoE Lhro] BAE HetS u), m@g%
A=7AL Ae] IGF-T 571 214 SDS7} -3 wlwkel ol A
AetA WA EHHNHP=0023; Table 5). 3, FFE2E

0.007 el [Cstart

[—l Eh year

Height SDS

-6.00

-8.00-

-10.00

T T
Height SDS >-3 Height SDS <-3

Fig. 2. Comparison between height SDS <-3 and the height
SDS >-3 groups according to GH treatment duration.

Aw A 2 AR 1 e 47
o}, o B s eE
7t ATHSDS =-391 i P
F el A el SDSE A
S7HAATHSDS =-3¢9]

2
=0.018, SDS <-3%1  P=0.043).
2 Aol gk, Aw ol F2la
, P=0.008; SDS <-3¢! , P=0.008)

o
oy
olN
N
S
ol
o
32

A, 1692 gk 5 147 0] Whg-o]
ol Whgo] 2| &S el EFFH Ut SAHSHOR o] F A
ol o3 Aol & Hol= AxE Y

Az EE AS0A § A AFsEE F27F 30 ng/mL
ol4¢l #¥} 30 ng/mL "RFSl FO 7 o] BHS uw Hu
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AAZE2E $57F 30 ng/mL ©]14¢1 & 6%, 30 ng/mL 7|3t T8 2A37] 93 AAF Al7)7) ga2gs Ex4de] gl
ol T& 10, BATH R F T o] 593 2ol & B ol Aol EFHE FALECIA 3 o WE A9 volek A
ol& A= fldrh 28 AFHAAE Al Yol SGATNA folstAl 2ok
H, 1 oolf wEbgy] AFE Fste] 4F o] Wy
| & yEo 2 AzZbE, BRFIE7)9 SDSeF 27 Al Ale] SDS
= Pearson #EAS AlQEIA S o, fo3 ARTANT f19
ol A ANFOR Qe FH BASE F A A FAHQ FAE obd AL AlAMEL
F EHE7F 4 cm MW R Asle] A FollE Hol: dxE 528 A=AIA clonidines AHESIAS A9 4%
b, AFEEE ASHAE B4 FAES gdo® 28 Ay w2 M 2A AN, g2 A9 v
t} olgd AnEs YehE AdTonE Su4 A 2R A9S o FAYoR Folg ato]E BITh Zadik 57V olat
A EE gd AR AYA SF(GH insensitivity syn— WA ARl ool AlM AAFTE2E ER|EIAR cloni-
drome, GHIS) %°] 9th dine, insulin, arginine2 AF&3 t}2 AT A %= clonidines
AFs 22 #385(GH insensitivity)& 9U4+4, A3stz o AMgalgS o, 1 AFsE2E %7} 21.0+10.7 ng/mLZ 7}
2 IGF-1 AR5 2o, oA FoJsh= AFz 2o it 4 =o, insulinolt} arginines AME-8IAE WRTE SAH L
S nolx o} AFsaRel Fulvt AN EE F7tE A Z o A7g Bk AW Ghigo 76l o thE AT
HE deith AASEE A S50 AFsE2E AFgF e AFE 2 1] T 28(GH releasing hormone, GHRH)
Laron ol 98] 71&d 5442 us vd 455 A3, S AHESIAE WE AR, e FAE AloldlE folg A
pud Ag5eE AY FFT(partial GHIS)S A4z 2E o7} gtk ol AT E AT EE =7k clonidine
A5 BolARt 944 So] axlo] gl 498 dA=g” o] 7pd wo] AR&5%17] Wil e 9 AKselection bias) 5]
PoggseR ARy SIS Adar] 98A o A o SAAA 257t & JhsAe]l Ak AFZ=E AFHA F
B, AR 2AS FFE Asiste Wil AREE M, Hu PR s GA 3A9 Ay AP st
7)ol A% SDS, 714 GH s%, 714 IGF-1, IGFBP-3 9] FHAATE AATE FF AR o el E Wi e R At
5% IGF-1 A4 AAHIGF-I generation test) $¢ IGF-1 ¥ g2 AFidAMe A Assrt 71855 428 25441
szt 9 IGFBP-3 W33, GH 23 @(GH binding protein) 2 APYSES w Hu AT 2R 5t 2U18E o B
of Ztzt 18 A& Hojste] F 74 T 54 oY A4S 4Hdz= wo] oW el Atd ArE A 1 o)z oW
B APY FFwo Jdatdnt?. axnt, A 5ol 4Ase ATl £3E Hero] F4 ojHolobE i A S Hole
B A T35 A 7)ol e A 7] A|2stHA] thekel Akl #xprh £3hEo] 91y Wit o FekFl
GH-IGF-159 w8t o] 7kA] {212k HAP) 7FsshAl =it ol Aol M F 16W9 FAEo] AFFTEHOZ XEES
Laron 5ol 93] BRuzdd AFs28 Ay TFato] 4% wored, AFEEEXE 14 19 235 vastgdo. SGAT
ZEE FEA9 FAA o)des AFTEE FEA9 AEY 7 AGAT-S ¥las] 2ok uwl, F dtellAd AE 1d ¥ {95
Fitol 2 Wss oA Az 3t AgE do A A% SDS7F F7ketd oy, 7 a7k SDS9 Aol frelskA|
1A Aok Aol LelXA HJar, o]Fe GH 84 o] %< AUtk SRS AR T A 19 Bt AFEEE SGA
ANE A AA, acid labile subunit (ALS) f#zte] o]Ah oA 7.1 (51, 85) cm/yr, AGATolA 82 (49, 11.1) cm/yr
IGF-1 f-3#+9] o4, IGF-1 A4 249 o] So] BuxS) o2 BAHOR ou|glE AolE Holx] egton AN SDS9
DA nh olel @ 5ol 4 Laron o] RuPd HHFH Wl T o 7hol] 598 2fo]E wolx| ekghd) wE AAsE
A XHP S Hol AHE 18A e A97A] Hihe) o) B A85E A oo A% SDS7F -3 B 2 3ty -3 o4
Ego] Tk Ao deA Jop? Ql wo 2 ol Hlas] Hekg w, A% SDS7F -3E.th 2
Ao aE AP STl Pl AHS 28 AAF U e oA IGF-1 5%7F F8A $A SAHEAY. oA A%
2 IGF-T A4 dAPF ARgEE o] AAHe Ads2es + SDS7F o #Z& oA GH-IGF-1 &9 #A7F 9SS Ak
U T F AFZEE Fo di Fo| IGF-1% IGFBP-3 v & AdHor AFFZEEE BHsHu IGR-12 AAshs
Fx9 2olE mlaste] IGF-1¢] 4% 15 ng/mL °]4<Y 7} Hgo] oldoz Aoz o o] IGF-18 s A
g o], IGFBP-39] 7% 400 ng/mL °]% 571 w Aoz o7 ZEgF B 4 9
AR Y o] XS Bato] AATER S84 2 YR E SGAZ dlojuA wetgdr] A& 28 Aol 22 A9, A
2484 3 N5 AY A IGF-T A4 9A 59 o] s 44 FoaEoR ANE3AS W NG| TE e, HE A
g 4= 7 oy, obd kX mEskE AA Wel gloem, 1719 5718 S E Aow BuE T It o] AN
TRl wt FoJshe AdEEE wE9 IGF-I, IGFBP-39 ¥ T oHE g2 )gtol A, A &wrF Frlstal, 417 SDSTE
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A7l =g ) 7x] =4 BEs S s
T AREEHA] 82 o Alol9] HF AQIIE ¥ Ra, 53]
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e of
S 4 ol dol © kool A A v e gy,
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A LA ok ANGE FAR LS 32 F A ol

2 HolAut AHFEE AIHA} Aol 3RS o4 =

AR AR A2 g wheg Golr izt skt
2008 6¥71A] Agdjstal ojHo|ry

gk oJdo] Fol A FFEE7E AF 4 cm

il
I AGAT O & o] QIARI 545 vlastglon, 4 s
2 Folite] g £4& s
Z 1} & 3999 Ay AFol TIEoeH, Al 251
(64%), 1=} 147(36%) 102, SGAT 119(28%), AGA 28
H(72%), AFETEE Folit 169 (41%), H Folit 239(59%)
o]ttt SGATI AGAT EFolA FdHo] Ao n)sle]
A= o] AR H(P=0.028), F w3te] Aol fiLh BE 3
Aol A EE AFHA F AFSEEY] A FEE 10
ng/mL °]Ae]Q 3L clonidineS AF&E3IRS w A5
AFE7F 304 (62, 92.0) ng/mLE T2 okAld] H]a}
A =ITHP=0.03). AFZE2EL TS 3
} &EE 7.7 (49, 11.1) em/yr, A8 BA gka 53
& 37 (27, 45) cm/yro.2 §2o3 =o]7} 2 ATHP<0.001).
3 AFTEE R XZ 149 F¢ A% SDSE 0.3
(-0.1, 0.9) F7FFH L(P<0.001), A4 o WM3l= 48 (21
77) cm/yr2 om A Z71altHP<0.001). AFs=
7P F4 F AR T 1AL AFEEE SGATAA 7.1
(5.1, 85) cm/yr, AGATIA 82 (49, 11.1) cm/yrZ F & &
Fol A AFFTEE AR A 1d e A SERUE Fol8HA
S7helAnh AFEEE 55 AR "o A% SDS7F -3
o]l w3 -3 W|Rkel o B uppo] A noks w) AFw
28 2FAA A9 IGF-1 %7 SDS7F -3 wlwkel ol A
o5t A @A FAEATHP=0.023).
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