tighiEn|eks]A): #1234 A6 % 2008 0 N[O
10.3803/jkes.2008.23.6.395

RS At Ao edat Qe AR S5 7] =94

SX|SH- 2H0|ed! - Okt - OFK|E - ZIAKRE - AlRES - HIZS . AFSHY - XHOL - 0|27 - 2N
Discrepancy between the Growth Hormone and Insulin-like Growth Factor-I
Concentrations in Patients with Acromegaly

Ji Won Yoon, Mi Yeon Kangl, Hwa Young Ahn, Jee Hyun An, Sang Wan Kim, Chan Soo Shin,
Kyong Soo Park, Hak Chul Jang, Bo Youn Cho, Hong Kyu Lee, Seong Yeon Kim

Department of Internal Medicine, Seoul National University College of Medicine'; and The Rusk Memorial Medical Center’

ABSTRACT

Background: This study was performed to evaluate the frequency and clinical characteristics of patients
with active acromegaly and who show discordance of the growth hormone (GH) level and the insulin-like
growth factor-I (IGF-I) level.

Methods: We reviewed the medical records of the patients who were diagnosed with acromegaly between
01/01/1995 and 6/30/2007 at Seoul National University Hospital. We selected only the patients whose basal GH
and IGF-I levels were available. We investigated the pre- and post-operative clinical characteristics, as well as
the blood concentrations of GH and IGF-I. The concordance rate between the two hormones was examined. The
patients were considered to have active disease on the basis of their IGF-I levels above the normal range, after
adjustment for age and gender, and their mean basal GH value was > 2.5 pg/L. The hormone levels and the
clinical parameters were compared between the hormone concordant and discordant groups.

Results: We reviewed the preoperative records of 103 acromegalic patients, and these patients met the
above-mentioned criteria. 53 postoperative patients who were not cured by operation were monitored without
them receiving radiation or medical therapy. Both the basal GH and IGF-I levels were above normal in 103
patients preoperatively, and the discordant rate was 0% (0/103 cases). Postoperatively, the discordant rate
between the two hormones was increased to 30.2% (16/53 cases). Age, gender, body mass index and tumor
size were insignificantly different between the concordant and discordant groups. However, postoperative
residual tumors were less frequently observed in the discordant group (P = 0.006).

Conclusion: For the patients with acromegaly, unlike the 0% discordance preoperatively, 30.2% of patients
showed a discrepancy between their GH and IGF-I levels postoperatively. The patients who had hormonal
discrepancy were less likely to have residual tumors after operation. Considering the frequency of this
hormonal discrepancy, both hormone levels should be measured to evaluate the disease activity after treatment.
Further, oral glucose tolerance testing should be performed and especially for the patients with an increased
GH level, but who have a normal IGF-I concentration. (J Korean Endocr Soc 23:395~403, 2008)
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Ars el o Bulrl EAQ1 HemoiE ARl
of] nlzl] Ad Al a5 A3k oMY 5o YT
2 olskat =7] AbdEol EoHl1] UeuiEe] X& v
HoRE o, WIS, X8 ol et JAHQl
A& W EE 4 Wie] ¢ T rER
Sx)=lE 57 ulAAER] 739 80% vk, AviiE] 7
 50% w[uro|ti1].

el e X8 & AFEEGEAAIA s 2]
1 pg/L wgke® A, g7l FAMIARIZRT (insulin-
like growth factor-I, IGF-I) &%7} AH3} UolE HALH
X el S7R1A] ¢k 7ol SXE A Zls A
skar glel2]. e dehltise] 354 X8 Bie
Ape] AEE 3l vo] 1l Aol 7|t BE7HA
el 9, 3R ofE] AFEelA X 5E 53l 71A 8
N AAZEE FEE 2.5 ng/L vIRkeE A3 739 A
gl AARIT}E Aol7t glrka Bl mirl 9lol[3,4], 7]
A QAT ERE FE 25 g/l vk Agt 240] Ve R
A8l e Flsiche S Al7lskar vk

ehtS $ixte] ArsbdolA] Awe] ARE vt
e AZ2AE Y | A4 225 3| IGF1 555
FAske Zlo] daxlo] he5). A HellA] IGF-12] 94
A7 s 22e] Aol oJsliA] o] FoizIche]. FH U] A
223} IGF-1 5% Alolle fo8t k] AssiAt
delA eH7~9]. e dEhgE $kRke] X &
I} o]3kg0] THAEE d7dsh= dl YolA E F o]
| AiH oz FasAl Z-8-8Ael tieliAE o]
dleoles,10,11]. ol2fst d3llA] kA A3k
AoloflAe] AaAlE Hagtk s e,
94 TE2EI} IGF1 F5 Aole] EUXE Kol 7397}
Pos Hargk dq-Ee] A&EHoF whEE|a Qr12,13].
e FR7EA] olefst Bax|el A=E ol A7do 1
71 teliA= 2 geiA A ek elelck

H QAellA e ehls Z1kk A9k 5 $ Aokl
A AW GRS Jelle SR A2 dH W
I 233} IGF1 5 AelolAe] BYdx] AxgE 747t
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IGF-19] A4 W= 7] WA AlSG S Ay
= F3E 3ckTable 1).
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Student’s ttest-‘l]— chi square testE o]gslo] ARk,
TE T A=A ?%f_ SR AIA AT 2E 3] IGF-] &
= ofdoll ke aFE 7H] Xole HIEEANEA (Mann-
Whitney U test) 7]”4 ) chi square testZ o]-&slo] FAJs}
ArKSPSS for Windows, Version 13.0). PZke] 0.05 =]qt
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P2 SajollAlA] AdAkd 2

24 jI_I.
L 42 ® A BX0 YNE S8 ¥ =22
%OIiIO
=2 =)

A A 10349)9] Rl A] o3-S 1640014 844
2 T AHL 43.6 = 13.04], H ARG 257 +
3.0 kg/m’elodek AWe Al 5340(51.5%), 3R+ 504
(48.5%)R3, Eg 2140120.4%), B 234122.3%)
. v AAE 314(30.1%), ANEAE 7260(69.9%) 019t
714 FH ) AAZT 2R 2= 32 pg/LollA] 1100 pg/LS
30.5 pg/Litk IGF-I S5 HF 10553 +
414.0 ng/mLSic}. Y 3AE v]ASS) AdASeE o
T wl Aol Y= 3] Had® o] 40.84=
oA 2 Zg WS 4 Ul (P = 0.001). F T A
o] 7|A Pl W AAwEE T HFghe vlAlZol
A= 20.0 pg/LYAL AdAZNAE 38.2 ng/LE AdMlE
oA ESeHP = 0.004). 22}, A, AEFAT, G
7} w8gte] S 44 A IGF1 5= 423t xol7} ¢l
itk Table 2).

T A WA= 71A g | AAEEE st
IGF-1 5% Ao]o] JAIE vl ZAE0E ull 103¢)] BF
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Table 1. Normative values of serum IGF-I levels oAl EY f AAEEEo] 2.5 pg/ls 2SI Lolo}
Age (years) Male (ng/mL) Female (ng/mL) A HAR IGF1 9] A e} 27 Uteh & =
15~16 358~870 261~752 Aol 714 g W) AAS 2E FE9} IGF1 §52 T
17~18 239~630 236~624 ek Aske] A E Apole] BUXEE 0% (07103l ek
19~20 197~956 193~575 (Fig. 1).
21~23 215~628 110~521
24~25 169~591 129480 2. = ¥ 41} ZiEs #EXe S22 BYURlE
2630 119476 96~502 H eldy 3
31~40 100~494 130~354 10361] % oS A8l Wb SX|E)A] Slob WA EL
70 5058 5258 Webs oFEAE glo] v W Slldl 4 536l ek

Table 2. Basal characteristics of patients before pituitary tumor removal
Total Microadenoma Macroadenoma .
(m = 103) = 31) =72
Age (years) 436 + 13.0 + 13.6 40.8 + 11.7 0.001
Men : Women (n) 53 : 50 ;13 35 : 37 NS
BMI (kg/m®) 257 + 3.0 +29 256 + 3.1 NS
DM (n, %) 23 (22.3) 5 (16.1) 18 (25.0) NS
HTN (n, %) 21 (20.4) 9 (29.0) 18 (25.0) NS
GH (ug/L)" 30.5 (3.2~1100) 20.0 (6.4~132.0) 38.2 (3.2~1100.0) 0.004
IGF-I (ng/mL) 1055.3 + 414.0 1011.9 + 390.0 1082.3 + 426.7 NS

Values are the mean + SD, BMI, body mass index; DM, diabetes mellitus; HTN, hypertension, GH, growth hormone; IGF-I,

insulin-like growth factor-I.
* Data is shown in median (range).
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HldS SRS vehlis A3 A3%Q0 dH o] 714
RS 223} IGF-T sl wizhA] didal whiellA] A5t
uke} o] Fsioiel. 1 Az A o] 374, B 15l
119d], C LFo] 5|2 FIF| ek Table 3). % A= 2
2, T 0|3l 53¢ F 169X B 1FT} C F) 7
2 PN ] A4S 2H3} IGF-]1 = Aololl BUXE 1
th 5, T ol%F ¥ W Folyu RlAA F 52
E Abole] BUXE-2 30.2% ArkFig. 1).

T 2R UXE Holw A I AT ER Fhe
7731l vlsl IGF-1 %Rt S7119W B 258 vlatslo]
B A 1GR9 F5E 7 2 2ol Hel7t glivl
vl 75 A AAS 2R SR FU7e A7 413 nglL
9} 21.2 pg/LE XolE Hol= A& & 5 AP = 0.016),
T4 Folle AAw 228t ol IGF] %% B 25l
A oAl GAl FAEE e WEREICHP < 0.001). B

16/53
(30.2%)

Patients(%)
g

10+
5+ 0/103
(0%)
0

preoperative postoperative

Fig. 1. Prevalence of discordance between growth hormone
and insulin-like growth factor-I in preoperative and
postoperative acromegaly patients.

TIEoA AWAZE vlEo] 545%E 83.8%Q A ITFHRCH
kot FAK fed el 7 FodFeke] W
e HlEE B 253 A oA 247 22.2%9F 64.9%
B LgollA festAl IhtkP < 0.029). F wzke] Fgk
Al o], A, A=A, wde 9 3 7 5 B
T 3k HolE HolA] ggirK(Table 3).

C I8 A 25¢ vl ¥ ¢ A A4 =g
IGF-1 §%9] Aol glglou) 75 Foll= ¢ 5ol 4
AR 2E b foJshA Uekekp < 0.00D). & A A1
FAGE C TFIA 243 + 3.5 kg/m’ O R Foll ]
7 G2 e A 7 3 FolFekE 20% A
swlo] A ol vzl gekont SARcEE folslA
LIt Table 3).

T ¥ AR 22T IGF] TR0 Aol YW B 1
T C 2EE FolA T ZEFo] BF AsEo] = A
5T vl Hoks ul, 7 F FrodFdo] A ZEllA
£ 64.9%°]921), B C ZFoAE 214% 8 F 322
o] et GXHA b FARIAIA felstAl Yikokp
= 0.006).

Ll

L2k

E AFelAE drhtiFes ZgkEl 103404 Xtk
Al 717 i W AAZ 283} IGF] 55 Alole] EUXE
Koz 79 o 3t o= JEEA] ek aE, e
Aleget 3 ok st AKX S glo] Zat S Al
53|l A= 30.2%0l sl 16404 F 22 Ao
o] EUXE Hrh

S 95% ol dolld ARZ=EE Eulshe ¥
slErEAlEtoll oJal WhAtelm o3t AAAE 22e] Tl

Table 3. Characteristics of postoperative non-cured patients

Group A Group B Group C P P P

(n = 37) (n = 11) (n =5) AvsB AvwsC AvwB+C
Age (years) 410 + 13.1 462 + 83 342 + 108 NS NS NS
Men: Women (n) 15:22 7:4 2:3 NS NS NS
BMI (kg/mz) 265 + 3.3 256 + 22 243 + 35 NS NS NS
DM (n, %) 7 (18.9) 2 (182) 1 (25.0 NS NS NS
HIN (n, %) 7 (18.9) 2 (182) 1 (25.0 NS NS NS
Preoperative GH (ug/L)* 41.3 (4.0~1100.0) 21.2 (8.4~65.0) 437 (33.7~171.6)  0.016 NS NS
Preoperative IGF-I (ng/mL) 1079.2 + 354.5 12449 + 5443 1006.2 + 586.3 NS NS NS
Postoperative GH (ug/L)* 9.6 (2.9~267.7) 1.3 (0.1~2.3) 6.2 (2.8~12.5) < 0.001 0.050 < 0.001
Postoperative IGF-I (ng/mL) 867.4 + 3452 467.8 + 114.2 3310 + 1194 < 0001 < 0.001 < 0.001
Macroadenoma (n, %) 31 (83.8) 6 (54.5) 4 (80.0) NS NS NS
Residual tumor (n, %) 24 (64.9) 2 (222) 1 (20.0) 0.029 NS 0.006

Values are the mean + SD, BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; GH, growth hormone; IGF-I, insulin-like

growth factor-1.
* Data is shown in median (range).
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ofl oJafl ofe] 71A] hds-do] vrehdel HxhdiFe] X8
o] B Ay AxQl AREZEES} IGRI 555 4
A3t AA AgES Foledl itk

20003 BEEE HeHUIS X & A% (consensus)ol] W
& Folle AASEEY} IGF] 555 B5 373l
73THE WHslof sb], BAFEEGEIAA 3 HA A4S
28 F57F 1.0 pg/L w]Rke|AL IGF-] F57} yolet A&
RAG3E A Qhell glemiA] o g dsAe] gl
5 9X2 AeJsiich).

o] =ollA AAS 2RI} IGFI Aol Y|4l o
3l Hars}3=H|[8,9,14], Dobrashian ‘5 | iZ kAt
ollAlA] HY ] AAFER FE7} 10 pg/L v o A7
% 223} IGF-1 55 Atelel] A% #A)(linear relationship)7}
Rom, il Y AT EE FE7} 3 pg/L wlgte] A
etow 7t IGF-1 57} Bd3tE e 212 =uvkar 319
th14]. 22t g ] AAE 22T} [GF] B5 Alolol] &
PXE Hol= A5k o] Xl Harwlar gleH12,15,16].
Dimaraki 5{12]-> AEA Zgkdl eha|ols 22} 1678l
A Ak A A s 22 e A HeIger) IGFT 5
A= AT velE BEAR AdA Heh SriEe] vk
13913, Freda S{15]< TEe Al w2 Oohdis
A=A, B4 IGF] 55 Kol HFERgHst7At
oA AAE o] A=A e Al Ues HoAFA
t}. o|¢} Fo| ofe] AFEelA PHEE F T2 5
X&L 40%7HA Bare|ar IcH17~19].

B olTollMe 5 A 3x1] 1034 Bl 714 Hol
W ARz ERe] $X19F IGF1 X7} B S7kslo] Qo]
EYXE Kol A7t algle) o= gk Adle 7 52
E Aol EUx7} EANsIIY Dimaraki 511219 H 9}
Apolg Kot B el 3k 3kAEe] diFE A
AFE 7L a69.9%), TE A AT 2E FAgk
o] 30.5 pg/Le]™ IGF-I F%2] %ol 1055.3 ng/mLE =
20 v3l] Dimaraki 52| A7l TI= IAES 15H F
5ol AthidFe] AL, Hi AT EE St
32 pgL wdre|x, HF IGFI E57} odAjollA] 457
ng/mL, ‘FAlellA] 487 ngimLoZ YA FAH Ao Hol
3L o] o]t At FFES Ko7t & A F TEEO
EYXEoll ke vHE 7FHeg0] I Ao FE Heldh
S5 A3k Foll= 71A] Pl W B E40] 2.5 pg/L v
gro]wlA] IGF-10] vole} AS HAgst Adx| et =2 7
$7F 11e], 7134 i W AAZ =E0] 2.5 pg/L o] de|HA
IGF-10] vo]o} A& 23t A4X el = 7571 59l
2§ Z2E Aolol] BAXE Hol= 73971 302% ) W
Flo] 1 Hlerp 9A] 9igka, 1 vlE2 oA e d7EellA
Rl Z17~2013 vl oldek AR EE R
=2 7S Erle IGFI =8 A3l ole Aot o g

Selol[13,18,2021] QA e+ UERIAE ok Ao
HQlth % ¥ IGF1 = 27k 9l B % W45
o 7% A 2F 9 C 2F] A5l w5 A AR
220) B} G 73 Bl B 7ol vlaaE
ek Avgeld ARE R sk o 9k W A
= ujFo] ofeldt Aup} B 15 BASelAA B o
el ShebA AAZ] vlge] Pokdl Zst e
o] 9ke Aoz Ak § F ohlel Tk 44 ol
o= Z7h) Qe B + C TF) F T2Eo| B Z7}
o} 9= 735l Hlal ko] Fode] WlEsh fofelA 2
QAHQ) 5ol glgiek

T ZEre] geirh DxelA) ke Z1del sl o)
A wsiAl ot glort 8 b FRsak A Se] A
o ek WHo] Daughaday 512212 A4s 2ol vt =
o] 5ol Frhele] U AR B9 £ IGF
e oA el B4 ek 9l Zelekn
Shgick. w MekE BAlAE AR uE
4 B} gela A0 B FER SAUR:
o) gla3], W ZAo] 20 ugL wH] G FE)
4

¢

—

A 2ol A|&HoF wZw]o] 9low IGF F%7}
4 oldog ZyIeite Halk glol[24], ol#ldt W
o] TAst] Bulsls Ak are] okt opuz} ukEA
1) ZA7E IGF-19] F55 AAsh=tl $9317] whrell
T2 Al X7t drhs A Qrk oligt TR
B Qo] B 15 didshe SREelA S2E £YX
& Avsls 71de] & s Flolth

T 32 Al IXeA g vk ks ol =
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g ttRe] A7) glo] dlofAle] BAHSTE AlXE
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5 o83 gt Eiell 22t Adde TheAdE iAst
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F== vl AR EE sE X oAl A
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7131, olEEEANS AF 2l &3t ko] WERVleE
AAFo=ZH IGF1 55 FaAIZIvH26]. < 2Ed
Alexopoulou ${20]2] < = 52 IGF1 5%5&5 Ho|
© Aol fJeiAl oAl 9] vlgol] =%k, o] Foll A
& RS HolAY ol AERALS B8 TR oJ49] vlE
o] 53] =k et B dFoA e oAVt vl 2l 4
= 3 AdHe £2 IGF] 555 Hole A + B 1
B A4 IGF-] 55F Hole AHC 15) A
oJA 2] Hlgoll Xol7} YIPYIA + B : C 542% : 60.0%,
P > 0.05), 5% ¥ o ~EZAF} PAEAHIE SR X}
o7} QAP rHAI=EZA 359 + 19.8: 28.0 + 11.3 pg/mL,
HAEXHIE 27 + 1.5 1.4 + 1.9, 22 P > 0.05). &3
TE T Al sAsse] IS} ol2ER2A FoiHd|
5 Ao7b s Eeich
ol9jof|= " ] IGF-1 55+ dkAil=z, 7HEgl 4143t
< U 245 =027~29], B AeAE
I AR s TRl W ¢ 2F A F
AR LR FelslAlE RRAM 7P U S A AEEA
TE BEodrk vlghd & ¥ UL IGF] 555 HolwA
ARG} ol 9 2 @Ake] - IGF1 X5 sli4fe}
ol o] FoJ7t Hewlar ofHdt Hfolle A EE
g o] &3t At FA R Hrpl vl Ego] B AR
237 ), B Aol 7% AARte] gl 2hAle) of
Fdze] 7hsAel v dAF HAE ALl =
%o Q) X5rt T2 FE YA oo g
uld bS] 7 F IX sV FEXEE
2 RS ALk
B AT 34 dTelw i kAt Aol AP
3, A B8 Qe $kX]9] A|E]] AFEEEE
A 3 ARZ e w57t obd He EH W 71A A%
Z2EE o] g3le] Azke] B EE HrISirke AR
ot 2y S X589 358 S30F At EE Y
Ftll Qa, ofe] A3HA Aol X 5E Bl ATEED
FaldA Azels BAgle]l V1A AAFEE FEE
2.0~2.5 pg/L vRke & U= HS AYES volek Aol
WS Al IHAnk} 22 FFo R e g Qlgo] 4
A JrH3,10,11,17]. o192} 322 AHE EUE X5 % 714
AT er e oo 383 A ere] Hd IGF-I
ETEE o]d3le] X5 A 1l F 3EE] UXEE vl
% o HaE]9)31020,24,30,31], ¥ A4 %
olF /AR AT N W 7|A AAZ 2L o]dzle] A
gke] SAEE ghksieict B dFelie & & o 3
Zg A3t 539 F 75.5%9) 409l & T HATES
RIS Al BT ME A aEdAe
78.4%9) 299, B ZFolAE 54.5%2] 690l ZATEED
A Alelola, ¢ gl dste A 51
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BT e F AFEEdLAAE Aldselet 408 &
oA 71A4 A aE Fro] Figkat ArEEds)
AL AR ghedst Asgke] AE Aolof] Xol7t lEd
3} IGF1 557} 25 S7kl Q)

A IgolRort AFEEGHsAA A AAEE LS
Hoj o] EE AMEF 3P B Lol Eu, 19
IGF-1 §54F 27} 8l 3le B LFolg o} AFEEgys
AR ATt QA=A ot A ZFOFE AT =9, vHA
2 AT EE Fent SR e ¢ 2Eell Eu|of
Ao}t AFEEGRSAA At dAlElE L7 Hod
Ao Z C gl el A 3WeE 1 4t Y
ZHasliek. ATEEGRSIAAL ATl wie) A3 B4 %
7} AWF7VE SRR F SHOE o) HATEEGRSIIAE
W2 A $kke] 12.5% ok AAEEGRSIAAE A8
g 4075 9] A Ao 7 S 2Ee] BUXES oA
ZA3) Hoks wll, H V1A AAZEE FEE o83l
AR BAEE BF3 A9 27.5% (11/40%)2] 2AlollAIA
T 3EE AR BYXE HQl v A
AL s BEUE S AR e ulelle 24.7% (9/38
1) 9] AelAN AAZ 22T IGF1 52 U5 B
gk o]EA AE EFet Al aEs e R R
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