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UE] 8 .39 8 %id 8] 5y (gastrointestinal stromal tumor, GIST) H1 i i ZHE4E K AT 1 24 (insulin-like growth
factor 1 receptor, IGF1R) By2¢ik 54 &5 J& (imatinib mesylate, IMD IR 2GR R . 7 ok - [ BIE S0 BT 2008 4F 1 H & 2014 4F 1
R BRAE M & b Ll B Bl AMRHOR Y 134 () GIST & i im pR7ERE, Horh IM i 24 26 4], BT 2 108 fil. $4RT A & ARG
IR AR A LU R o RIS AL A I ZH 200 7 IGFIR 8 11 3638 7KF, IR 20 M A Rl i R BRAFAE 20 18] IGF1R 5£3%
# 5. R Kaplan-Meier 21l A: 77 M1 26, X+ IM i 25 J8 & 647 /04, 4 & GIST 414 IGFIR %‘i%itéﬂLﬁfEEi%‘kéﬂl‘uJﬁ%U@
8% IR RN R R RO A B S A B TR L 35 [ [ L AR R AR BE (NTHD f& e B 23 9 25 S 3 RS 112 IM Tif 24 58 &
GIST 141 IGF1R fy3RiA4 (73. 0800) i THRM 25 /% (41. 6700) . ZRA G4 R X (yff =8. 286, P=0. oo4>° IM ifif 25 . %
A LT B 7R IGF1R 5 263895 491 2 A 22t E] Coverall survival, OS) B EET IGFIR AKX HEH(35.3 vs 71.3 M) . 2R
BEHITE L (P=0.04), %4 :IGFIR AJRg25 GIST % IM ity , IM it 25 2 3% IGFIR &£ BT /E WA B S 1545 .
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Correlation between the expression of insulin like growth factor 1 receptor in gastrointestinal stromal tumors

and imatinib mesylate resistance

WANG Jiong-yuan', TONG Han-xing' , JIANG Quan', HOU Ying-yong”, LU Wei-qi'"
1. Department of General Surgery, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Pathology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective;: To explore the expression of insulin-like growth factor 1 receptor (IGFIR) in the
gastrointestinal stromal tumor (GIST) and its clinical significance. Methods: Clinical data of 134 GIST patients underwent
operations at the Department of General Surgery at Zhongshan Hospital, Fudan University between January 2008 and January
2014 were retrospectively analyzed, including IM resistant group (n = 26) and non-resistant group (n = 108). The
clinicopathological data were collected and immunohistochemical analysis was performed based on tissue microarray to estimate
the expression of IGFIR. Pearson y* test was used to analyze the difference in IGFIR protein expression among groups with
different clinicopathological characteristics. Survival curves were estimated using the Kaplan-Meier method and were compared
using the log-rank test. Results; There were no significant differences in gender, age, tumor size, primary site, mitotic phase,
mutation gene and NIH risk classification between IGF1R high expression group and low expression group. The expression rate
of IGF1R protein in IM-resistant GIST tissues was 73. 08%, and that in non-resistant tissues was 41. 67%. The difference
between the two groups was statistically significant (3*=8. 286, P=0. 004). Univariate survival analysis of 26 cases with IM
resistance showed that patients with high IGF1R expression had a significantly lower OS than those with low IGF1R expression
(35.3 vs 71. 3 months, P= 0. 04). Conclusions: High expression of IGF1R may be involved in the mechanism of IM resistance
in GIST and can serve as an indicator of poor prognosis in IM resistant cases.

[ Key Words ] gastrointestinal stromal tumor;insulin-like growth factor 1 receptor;imatinib mesylate; resistance
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& 718 5] 51988 (gastrointestinal stromal tumor,
GIST)EIET Caja 41, 2 I b R Ge 5w WA ] i
VEPERPIR o5 B B o BB 106 ~ 4%, AR K
WHRL N 2/10 THH, GIST o & AELEHL R G
ARAT 3 A, e RLE (60%0) R/ i (30%0) e
WS RS R 49 B0 GIST I IR b f i UL
BRI W R UL, o Kit JEP K i/
firde A K N T32 48K a(platelet-derived growth factor
receptor alpha, PDGFRe) 3[R I B BE TR A5 28 728 2
GIST &ty FZHLHT' . 75% ~80%0 GIST ££1E
cKit #H%A5, 5% ~10% GIST £ PDGFRq #: A
2800 109 ~15% GIST B JG PDGFRo 3 K 98 78
W ICe-KithE A 822 , # bRy B £ B GIST., —#B4)
BAER GIST B35 1 SDH K& [Fl ek 22, 5 Fk iy SDH
BREETY LA R B0 47 4F NF-1,BRAF 45 HoAh
B A RAET,

F i 2 B T 25 JE (imatinib mesylate, IM) & —
T PR T 2 IR it 400 1) 0] B 2002 4F 345 38 [
FDA HE#E LK, B IR TR 7 He A2 PR (20 T8
PVIBRAY GIST f835 , [m) it FH 8 S 52 2 XU £
BHIARSEHIBNGIT . BEAE 250 I R I FCii 24
[ H 2532 5, 1090 ~ 1520 R & 178 JB K i 25
40% ~ 50% fBE TE 2 AF N B Ak & M 2,
SDH k8 GIST %5 2RI MUK 2. k%
PET 25 AT RERL TR A4 o Kit F1 PDGFRa B A 1
ORGSR BRGSO Y SR T A IM
24 B B 240 B N 24 W v B I AR 46 . T i 24
BILHR i Al 56 4= B B A BB 22 AL A W] VR T Y
S50, P, IM it 255 H Al GIST i R 36 97 1Y X
R ALY R I IRBF I A

1% FRE A K I F & (insulin-like growth
factors, IGFs) H il i Z# 4 K A T 1 (insulin-like
growth factor 1, IGF-1) & ZFHEAEKH T 2
(insulin-like growth factor 2, IGF-2) k& &4
K KH F 1 5 & (insulin-like growth factor 1
receptor, IGFIR) | Ji & & 5% {& (insulin receptor,
IR) % 6 A~ Jge i 3 A K P 74545 & 1 (IGF-binding
proteins, IGFBPs) 41 """ . IGFs 7E4H 1531k 35
B A KRB o A RS ERT
SR B M K R B UM 56 . Tarn S0 38, B
AR GIST  IGFIR BFE 55 T Kit/PDGFRa
FASRIFRA 7% IGFIR A e J2 I & PETH 25 5 Y
TTEVRIT LA . BRI A B 53 [l i 2 i &2 LK 2%

BFHJE Hh L BE BESIA ) 134 4] GIST ¢H4 IGFIR 1)
FkKFES IM 25596 R 83 IGF1R X IM it
2 GIST & Ta e .

1 BHR5HE

L1 —ffA U4E 2008 4F 1 H&E 2014 4F 1 H
2 F R B b il B B 3 i ARO[ 285 B
21 GIST & MG IR S BTk, K T i AR
JE MY R R EA LU TR dife g,
A B T A 192 S i B U R AR AR .
ARG R E A R A s R & 15 .

1.2 #imiEbnmsth f IGFR & g8 &
% IGFR Rk S s 43Uk 2. 4808 Al
FHZ R, o BE T (TE7K .95 0. 75 200 ik
K TBS Wk, Frigmbr)ae il ¥ s A 3%
WA K BELWT L Py U o SR B . vk JE 1020
A MYE M E 30 min, B KM WL : 150%
BBt N £ 9 IGFIR $i /& (Abcam /3 A, 2
EDAC &, vk s m 4w R brid — 4t
(EnVision % 1gG il /] & , Dako 2w, J+42) . %
I E 30 min J5 852 9, i i & BL i 19 DAB
AT HIRANE XS LY 8, BB W K
THIZEW B R R

1.3 Semaafes R P DAY A Mg
MO A U R Ay U0 R M R e ik v
BRI 0 M. Y 0 B DL 2 5 i
MG e R BRI 55 5o GAE O 1T
Gy ECR 047 IREEN 1 40 FEH A 2 43 4%
Mok 3 4. FHPEZNM 4 b RIGF B Rl
B 5 A E AR (X 400) , BN HLEF 3% 100 A4
Je AN B PR 1 A0 S 25 8. 0~ 5268 0 43, 626 ~
25000 1 43, 26% ~50% K 2 43, 51% ~T5% N 3
I3 =>T500 0 A 4. Yea gl SR ok Y (o5 BE 5 BH 20
JE o LA TR 0 43 M BAME (—) 1 ~4 43 55 FH
PECH) . 5~8 2 A BHYE (HH) . 9~ 12 43 Jg 5 BH
(HD o P4 <<5 438 IGFIR k& ik, =5 7
IGFIR %3k, L g5 3R 2 0 456 19w PR =
A SE L

1.4 %itsam R SPSS 24. 0 438t . it
Kok R o K6 R A Kaplan-Meier 2 il £ 17
2R, A= 774 BT B 4L 1A L8R i log-rank #6556, R
FH Cox JRURE: He a1l [l S AR % TML it 24 £ 25 A7 T 1
B R 8. KgAK iE () K 0. 05,
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2.1 GIST &% RE s RAmEH44ET IGFIR &g
Rk Z5 ERGE D BR:GIST 4141 IGFIR &
I 38 7K ST AN [R) P 1)L A7 38 L i /N L T & 56
B AL B 5 L NTH S8 [ B 43 2 21 1] 6 35
ZR TG E G IM 25 8% GIST 4141 IGF1R
MR K R (73, 08%0) 3 T IM it 25 /i %
(416796, A G ¥ 8 X (yf =8. 286, P=
0.004) 427 IGFIR /357 f85 GIST ¥ IM
M 254H5C . B 1 7 GIST FrAiig B,
#1 7TEIGFIR BAXRIAKT GIST 2%

Ilfe R 97 EE 45 4E A XoF B
n( %)
fbi B vy kvedn P

PE5 0. 487
5 96(71.64)  52(54.17)  44(45.83)

5o 38(28.36)  18(47.37)  20(52.63)

fEi 0. 391
<60 % 66(49.25)  32(48.48)  34(51.52)
=60 % 68(50.75)  38(55.88)  30(44.12)

i B K A% 0. 908
<5 cm 28(20.90)  14(50.00)  14(50. 00)
5.1~10 cm 66(49.25)  34(51.52)  32(48.48)
>10 cm 40(29.85)  22(55.00)  18(45.00)

Jiev e Ji K AT 0.768
B 53(39.55)  26(49.06)  27(50.9)

/N 63(47.02)  35(55.56)  28(44.44)
At 18(13.43)  9(50.00)  9(50. 00)

%5334 0.474
<5/50HP 35(26.12)  21(60.00)  14(40.00)
5~10/50HP 16(11.94)  9(56.25)  7(43.75)
=>10/50HP 83(61.94)  40(48.19)  43(51.81)

RAZHE 0.163
Liga iy 16(11.94) 7(43.75) 9(56. 25)
cKit 108(80. 60)  55(50.93)  53(49.07)
PDGFRq 10(7.46)  8(80.00)  2(20.00)

NIH f& [ B2 532 0. 505
fi% 6(4.48)  3(50.00)  3(50.00)

i 10(7.46)  7(70.00)  3(30.00)
= 118(88.06)  60(50.85)  58(49.15)

IM Tl 25 0. 004
it 24 26(19.40)  7(26.92)  19(73.08)
AR 25 108(80.60)  63(58.33)  45(41.67)

IGFIR: B ERAE KT 1 24 IM: FfER i S8

Bl 1 GISTHALAFRE IGFIR & HRIiEKTE
MeEZEALE HE $6

Original magnification: X 400

2.2 Afod HAIBEDT 64.5(1~96) 4 H,134
il 9 B8 RV, 27 BRSBTS, 26 ] IM
fiif 245 £ 2 B, 12 BIBE T, 26 ] IM i 24 iR
UG KRS B B R A AT A R (R 2, B 2) R
IGF1R ByFiE/K-5 S AEFEI E A5G, IGFIR 53R
KB HE S A fERE T OIGFIR IR R X B #H
(35.3us T1.34 A, P=0.04), ZHEZ/HI455R
(3¢ 3)FM i JF 4L IGF1IR kK520
IM i 2 JR 3 A A7 fR] A I ST FE B R R

*z2 IMTiZ5 GIST RETRHNEREST

Ei=tan OsUD P4
53] 0. 369
5 54. 4
'S 57.0
AR 0. 47
<60 % 55. 1
>00 % 55. 4
IR i R A 0. 259
= 65. 4
IEH 37.2
(P i 0. 44
<5/50HP 86. 5
5~10/50HP 57.6
=>10/50HP 29,1
IGFIR ik 0. 04
fRkik 71.3
[SE32 35.3
Jipr e e K A% 0.7
<10 cm 86. 6
=10 cm 40.3

OS: M AFERTA] IGFIR. B B A KT 1 24k
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20 40 60 80 100
OS(H)

2 A IGFIR FiX IM 25 GIST BE W5

®3 IM# GIST BEMRNES AR

Ak Exp(B) 95%CI P{H
LRI 0.91 0.83~1. 00 0. 058
P 0. 02 0. 00~2.15 0. 098
Jigga g A FR A 11. 21 1. 14~110.2 0. 038
Jivge e R A% 0.94 0.78~1. 14 0.531
15334 0.99 0.95~1.03 0. 569
IGFIR 71.90 1.41~3 664.37  0.033

IGFIR: S ZR A K F T 1 Z 4k

3 Wi

IGFIR J&—Ff it 5 52 1A I S0 R G 71T 285 75
FeiA IGF-1 F1 IGF-2 1w 3% » FFa 1o 3% A R e
S R IR WAL 3 - T 22 SR I
PR PG (PISK-Akt) 15 538 45 S 22 24 JRUT6 1k 26 1 3
Bt (MAKP) 38 8, &35 A4 92550 . T 4F ok, IGFs
e GIST kAR EPHERBSE T &H. Tamn
AL 56 M T o Kit/PDGFRo 2845 0 GIST, #f
AR GIST o IGFIR [ 3R 35 2 F i i B A A2l
GIST AEERI M F A2y, M IGFIR 26525
T P e ER IM it 24 H R R AE

ARG, 7E IM it 25 i % GIST 4141 IGFIR
EHFRB R E R TR 2583 . f i IGFIR w]
825 IM M2 =4, Codony-Servat 257 i 5%
KB AR RS VESS e TP A IGFIR () = 53k
A RE BT KR ) 25 25 0 A IR AR £
AN IGFIR R4 ) 259 B Rl 22 A RIS, 2H
FIFEZE HATHr IGFIR J897 5ok BA4E I #E T i
Bl sl i 56 AL GG T 25 . 3 HoAR A T sk v A L 3t
IGFIR 577 Bk A b7 5 #8 ) 35 97 RE 3G Jm 2k 251 .
Chen %1 £ IM it 25 40 e & (GIST430 FI
GIST48) Hiffi ] linstinib(— ' IR/IGF1R #51))

5 IM BEAIEYT -4 B S8 IM GIST430 fil GIST48
(A A7 J1 AR 60% F1 80 %% Tii 7 IM 4 Jak 1Y)
GISTS882 AUl Z B A IRYT S IM B 24 1) 35 R AH
M, B IGFIR vl E 2k IM it 2595 i i i AE TR )T
B ARHFIE L EEXT 26 4] IM T 24 R i AR Ay
B IGFIR & 3835 (B A A7 I 8] 5 3% 47 0
M IM i 25 5 3% b IGFIR AffE R BilJ5 A B 11
Pr. [, 20006 RIS & B, IGFIR &Rk
BHEREMIT IGFIR 3597 3k 45, Asmane 557 &
AR P IGFIR 897 1Y AR 3, IGFIR [
B 0 BN 5 R 0 A A7 UG 3 A 6 R
IGFIR (1335 5 A] B 0 3 £8 38 B A 7 52 1
T E A bR 5

ZE E PR AR R B IM i 25 /% GIST 41
Zrp IGFIR (43K B &1 IGFIR 5 3R G8 B
S AEAE B T IGFIR IRR B B  #2R IGFIR
25 GIST IM i 25 () [F)isf , g r] 7 Sy I it 245 k3
(T T B I L AT BB ML i 25 58 3 (0 ¥ 7
EpAg S
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