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[ ZE]BW HITHESERAERKEF-LOIGF-1) MBS RHE K N 454 & H-3( IGFBP-3 ) £ /i 51 lj 4% ( PCa)
I KR K S RS IR S PR (PSA), liFEPSA (fPSA) BEGKMME X, Ak FHEL6E
(CLIA) ¥ 524 PCast % . 484 B M FI 51 4 2R 5E ( BPH ) H 2 14845 {dt HE Xf IR 2% 1) L% IGF-1, IGFBP-3, PSA
KPSAKY-. 5 PCadlIGF-LK TV BPHAL . X A MBI & (P<0.01), BPHA 5@ M4 thir, 22
SLGH2EE L (P>0.05); PCaZlIGFBP-3/K F-{k T-BPHAL Fifd fE Xt B 40 (P < 0.01), BPHH 5 fdt e 4F PR 4H FL %%,
ERAEGHITHE X (P<0.01), IGF-1X%IGFBP-312 WiPCa) R L 4 Il & 83.6%H176.4%, 455 B 43 71 4 84.0%Fil
74.0%, BHM:HUMAE 4351 4 85.2%F176.4%, BH VL T AE 43 5] 4 82.4%F174.0%. Il 7& IGF-15PSASL fPSARK A 45 il v] B
BARELWPCaA RAUE . &t PCafl E MYIGF-1 % IGFBP-3/K V-4 filt B % PR % & A= ok 28, IGF-15 PSAEY fPSAR
AR A B FPCaly iz Wi .
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Clinical significance of serum levels of IGF-1, IGFBP-3, PSA and fPSA in
diagnosis of prostate cancer
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[ Abstract] Objective To evaluate the clinical significance of serum levels of insulin-like growth factor-1 (IGF-1), insulin-like growth factor
binding protein-3 (IGFBP-3) in the diagnosis of prostate cancer (PCa), as well as the significance of their combination with prostate-specific
antigen (PSA) and free PSA (fPSA). Methods The serum levels of IGF-1, IGFBP-3, PSA and fPSA were measured with chemoiluminescence
immunoassay (CLIA) in 52 patients of pathologically identified prostate cancer, 48 cases of benign prostatic hyperplasia (BPH) and 48 healthy
individuals. Results The serum levels of IGF-1 was significantly higher in the PCa group than in the BPH and healthy control groups
(P < 0.01). However, there was no statistically difference in the IGF-1 level between BPH and healthy control groups (P > 0.05). The serum
concentration of IGFBP-3 was significantly lower in the PCa group than in the BPH and healthy control groups (P < 0.01), and there was also
significant difference between BPH and healthy control group (P <0.01). IGF-1 and IGFBP-3 had the sensitivity of 83.6% and 76.4% in the
diagnosis of PCa respectively, and specificity of 84.0% and 74.0%, positive prediction value of 85.2% and 76.4%, and negative prediction value
of 82.4% and 74.0%, respectively. Combined detection of serum levels of IGF-1 and PSA/fPSA increased the sensitivity of diagnosis
significantly. Conclusion Serum levels of IGF-1 and IGFBP-3 are quite different in PCa patients when compared with normal healthy control.
Combined application of IGF-1 and PSA or fPSA enhances their clinical value in diagnosis of PCa.
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MIEE ST . IR B EE R e N DB 2 i1k, PCa
() 2 p ZE R BE T R ARG 1A i I3 1
FRAA A e i) F BB . Ik, R 5 Rt
IBIT X4 R PCal 7 A M IS JE o B2, T4k,

B KRR 5 FE A4 K EF-1 (insulin-like growth
factor-1, IGF-1) M oz R M & ZAEAE KA T45 4
# H-3 (insulin-like growth factor binding protein-3,
IGFBP-3) §5PCaffi KR & Kt . AWFFxPCa,

KM 51 IR 384 42 SE ( benign prostatic hyperplasia,

BPH ). faHE X i 4 TIGF-1 % IGFBP-37K - A6l
DIFR D HAEPCai2 Wi i S, (W) s Xof A [) A 4 3
17 AT 5 B4 S+ 55 ( prostate specific antigen, PSA ).
JiF B PSA ( free prostate specific antigen, fPSA ) f*)il]
E, H#X4T (IGF-1, IGFBP-3, PSA, fPSA) i
TH bR AP IG R H [ B2 35 A0 1Y 2 5L

1 WHREFE

11 A%

A #£20104F 1 H 2 20134F 1 7 M 5 I vl K% 5
T B B e A e BT B R A 112491, HhPCaf
52f5, 4#55~90% , V#4704, Gleasoni¥-si4~
1043, Hra~645r (Farfk) 166, 743 (Hhordk)
114 . 8~1043 (%r4k ) 25041, AL i K 23 B b
e, TG, T20111%1, T3WI26f%) . T4W124.
BPHR #4810, 4E#t56~85% , F170% , Fif
B4l (PCadi+BPHAL ) L HTHIIRZ 2 TE R s AR
SRR RS . fERHEXTRZHA48%, , AEik62~81%
V1695, X F K A W R I R A 58 R e = B A
K rp EAT IR A AT A AR N, IR R . PR R
JH B DI e S5 AR AR R PR B 7R IE W S5 R, BEAETC.O0
i 452 B L 2R, CBPHEEMISEHR (U0 H 9 iE
K, HWfeR &BERA AT THE ).

1.2 #ARE

KA T A W IR R B I R A IR K 4ml, s
191 2 5835 e 1ML T 129 2R DAL T 91 Bt s i 42 32 259 L 8K
REFARBIY, RIMATLUERIT EHIER . 65
PR ZERAE R AT, RIS B0 BRI I 7 B
PSANEPSA, 75 B BUMYE T—20CIRAF, o Hbis il
IGF-1 2 1GFBP-3,

1.3 #wFk

IGF-1}%IGFBP-3X FH{&[EISIMENS IMMULITE-1000
4 A S RO AR I, PSA K fPSASK ] &
Centaur CP4x H b7 &G R s s ARl , MiE
R ERRI . BT A A wl AR

1.4 %itFaE

DL )5 K AR 5 o BRGSO bR, A
$odE R F SPSS13.04 T 4 1 b AT e i o #r, &5 4R
PLXts®on, AR EM A 200, Wil
FeBCR L B, SR 2 it S PCalb {E HE (odds
ratio, OR), AR R A% . LIP<0.05%
ERAGIFE X

2 &% R
2.1 £ IGF-1&IGFBP-3#@] 4 %
FLUNBHLIR G N A FZEAIPCafi T IGF-1
FNMGFBP-3/K-F- 1yt . 5 R B/R, PCadlIGF-1/K 4%
BPHZH A e FUZA W i THiss (P <0.01) , {HBPHAI
E R IR LA 22 F e E B X (P >0.05) , PCa
ZHIGFBP-3/K-TIE FBPHAL AfEEE X HEZ] (P <0.01) ,
BPHA St FEXT AL Z R A LI ¥ E X
(P <0.01), AN[FPRERITA M IR 5 B PCafe & Z 1]
IGF-1 2 IGFBP-3/K-V- 2= ¥ Jo g it 7 X (P > 0.05 )

F1 UMW KRMEFIGF-1%IGFBP-34&il & R
Table 1  Serum levels of IGF-1 and IGFBP-3 in all subjects

(Mg/L, Xt5s)
Group n IGF-1 IGFBP-3
Healthy control group 48  134.76 + 34.92 5.01 +1.52™
BPH group 48 141.86 +61.90 4.28+1.44
PCa group 52 215.72+58.36™% 337+1.057%

PCa patients with
gleason score

4~6 16 217.92 +67.47 3.65+0.94
7 11  210.31 +43.60 3.26 +1.08
8~10 25  219.29 +57.47 322+1.11
PCa patients with

clinical stage

T1 3 208.25+36.40 3.98 £+ 0.67
T2 11 187.83 +£58.15 317+1.21
T3 26  229.80 +57.77 3.37+1.10
T4 12 219.00 + 55.55 3.39+£0.88

IGF-1: insulin-like growth factor-1; IGFBP-3: insulin-like growth
factor binding protein-3; BPH: benign prostatic hyperplasia; PCa:
prostate cancer. Compared with BPH group, “P < 0.01; compared

with healthy control group, P < 0.01

22 hFEkEE

& AR B R A48 69 P K

2.2.1 AT bR Y I SR B I E
YEHRE ( receiver operating characteristic, ROC )
LR s ATV W AR W I SHEL: PSA, fPSA, IGF-1
FIGFBP-3 1 fie itk llfi 1B 43 71 4.64, 0.784, 173.5,

4.115pg/L .

2.2.2 I3 ARSI RIS W {E HU A
Yok PCalt e il B . RAEE . Fr5e e BRI
DA BTSN | 2 WriEsf BE S5 R T2 5L,

DIz #E T
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PSAFIPSAIZIKIRL AR o 435I b ) PSAKS:
MIPCal) R LB R IGFBP-301 i 5, 2R A G2 XL
(*=7314, P=0.007) ., PSA5TPSAK:INIPCar 4
FEEACIGFBP-3M B H, ZRAGIHE L (500
4711960, 9.490; P43%I240.001, 0.002) , H 448k
ZI AL, ZFTGIFE L WA bR ik
AR R, MIFIGF-1EBEAPSA, IGF-164
fPSA, XFERYER G R N BT A A, R 5
K E] T 10097196.4%, 451 480.0%.

2.2.3  ATUALTHFREYAEPSAIZ KK X NI S %
12110061+, 36/ BPH & & Fl144PCast 34 HIPSA(H
1£4.0~10.0ug/LIIZ BT K IX N . WN3R3. FKAF~,

BPH 5 PCat & i PSAFIfPSATE L W I X N 1 F- 14
ACERPATER 22 F TG #X (P>0.05) , ifi
PCa4lIGF-1FIIGFBP-3 1) ~F- 341 7K *F- il fH £ % 5 BPH
Wik, ZRHA5%IT¥E X (P<0.01, P<0.05)

3 W
3.1 MLEHAKATAL

kS EMEAKIH T R4 (insulin-like growth
factors, IGFs) F1957 SalmanflDaughaday % i ,
PRI A R TR iy 5 R 0 3R i R A sy (] 5 EL R
A AR B R ERTAF 4 o IGFsie— DRI K

W, IS IGF-IFI1GF-25 25 Az K K 1~ K FLAHE B AY 7
KZAKIGF-1IRFIGE-2R, DL N 6Fh i 5 2k K A

F454 %1 (IGF-binding proteins, IGFBPs ), fir4
NIGFBP-1~I1GFBP-6, T 4F3k & BLIGF-17] L H 1E
BT Z) R (00 J5 240 ™ £, -t mT El T 47 B A L A
KawadaZ V7 F i 91 J e 55 41 A 5 2 B0 4330 14
IGF-10] DAA 3 i 47 B 96 (%) 100 S5 200 it 5 fieb 984 200 i)
FHEAER, DT iR i A2 4K 5 IGF-1R8 38 2o Jib g
20N = B 0/ 1 B = Y 1y = W O 1B 2 | O£
g A IGR-LIR RERE A T — 2L S i 81 i A K
A SRR 2 OB 1 . SRR R A
W B A I G- 17K A7 5 3 14 19 5 2 IR, T v e 5%
2 ML AE 5 AT R AR A R R IE AR BT Ak
|GF-17E f i Hif 41 i 1A BG4 aof A% v A] e & 45255 [
R ER . Joie A ERT X, IGF-14 BE7E Hi 41 A
Jar iR K FEAE L, 3K 2 |G- LA 48 i AT U8 745 A W2
YEFR R AL, o )& 10 80 AR b B -5 0 AH B A FH A 44
B, X AIAE BAE I fEPCary R AT B OCE E, HIGF-1
KPR, EPCar KUK R, AR5 LB, PCa
2 FIBPHAL IGF-17K V- 43¢ i B Xof MR 2 B & 7t v,
BPHAL S AL b, ZRIFEIMERE XL, #2
/N IGF-17KF- 5 PCak 3 % Ui 5 BPHi = AH Gk
IGF-17K 1595 BRIT- 43 FTIIG R 43 WA TR JCAH M, BiFE
S5 5 ORI E AR

6/ IGFBPsH LI IGFBP-3F1IGFBP-2 5 PCaff) %
RN EY), JFEARKE IR B H S0 R LRz 40 i A PC-3
YRS AT IGFBP-33R 15 . TE/KNIGFBPAE A IGF-1

F2  AUMLERRE X PCakt i K2 BT MME

Table 2 Roles of 4 serum markers in diagnosis of PCa (%)

Marker Sensitivity Specificity Positive predictive value Negative predictive value Diagnostic accuracy
PSA 94.5™ 98.0" 98.1" 94.2 96.2
fPSA 87.3 96.0™ 96.0™ 87.3 91.4
IGF-1 83.6 84.0 85.2 82.4 83.8
IGFBP-3 76.4 74.0 76.4 74.0 75.2

PSA: prostate specific antigen; fPSA: free prostate specific antigen; IGF-1: insulin-like growth factor-1; IGFBP-3: insulin-like growth factor

binding protein-3. Compared with IGFBP-3, “P < 0.01

3 2HBEMBIRENEPSAILEIIK X W PEMERA LR

Table 3 Comparison of positivity rate of serum markers in PSA diagnostic gray zone between 2 groups (%)
Group n PSA fPSA IGF-1 IGFBP-3
PCa group 14 65.5 66.7 73.3" 80.07
BPH group 36 68.5 86.5 10.8 37.8

fPSA: free prostate specific antigen; IGF-1:insulin-like growth factor-1; IGFBP-3:insulin-like growth factor binding protein-3; PCa: prostate
cancer; BPH: benign prostatic hyperplasia. Compared with BPH group, “P < 0.05

R4 2ABEABMBIREYITEPSAL B IR X A 7K T Y ELER

Table 4 Comparison of four serum markers in PSA diagnostic gray zone between 2 groups (Mg/L, X£s)
Group n PSA fPSA IGF-1 IGFBP-3
PCa group 14 9.495 + 3.296 1.498 +0.943 191.47 +49.04™ 3.31+1.02"
BPH group 36 9.087 +3.093 1.287 +1.110 137.95 +£52.70 438 +1.25

PSA: prostate specific antigen; fPSA: free prostate specific antigen; IGF-1:insulin-like growth factor-1; IGFBP-3:insulin-like growth factor
binding protein-3; PCa: prostate cancer; BPH: benign prostatic hyperplasia. Compared with BPH group, “P < 0.01
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MWEGIZE T, BHEA TIH 0% FIMIGF-1,
DA Sy s AR S T SR P IGR-1, RIEE LR 2
Sy FAAMIHIGTIR TR E R . AR AIGFBP-31 iF 5t 45
R BN, PCatlIGFBP-3/K F-1Ik T BPHZ il i 5 Xif
HEZH, LA 55 0 BRVE 43 R DR 20 B 38 JCAH SG 1 o XF
IGFBP-3 5 PCak & 9 AH 5 it 38 A7 7E B R 4 1L,
IGFBP-35PCal X R N E 4%, A TF T Rkl
PRI IS A #E— 2 35 IE
3.2 PSA#fPSA

PSAJZ T 1 B | Bz 4H M 53 U5 1 22 52 R 26 11 6
HILH & Fun 8 B R L N R . PSAE A4
THREWE . BUSIRE . I3 e R AR AR, eI A3
FIEXAFAAE: (1) AlaTIEX, HPSA; (2) 5
ol TUBEE Y I E &%), BIPSA-ACT; (3) Ho2M
F Rk E AP EAY, BIPSA-02M. PSALE I ik
oK 3 LAPSA-ACT B X A7 78, /b f& LLFPSA I
PSA-a2MIE X7 . IEHBEH T, & &% PSAMTHI S
BRBRIL N Y S5 R G Z AR 2 . SR
200 022 R R G A ) B e o 214 e g 8 L A s A i
WTULREBEE, RENAEY IR AME R5, I
b2 HEAMAGER, SFEOMNEHIMPSAK - THE . BT
PCasl, I iEPSAKE M N KL s 512
BEEEEA AT . AUSIARZER] . ST IR . HTS AR
I AR SE i S AR bR AR A . B FPSAHLE
AAERSM, ARG MRS, a5
i PCaly 112 Wit br ik = R AR FRe 55 . oF
X W, FEPSATHE: (1 [R] S I FPSAFE A FIT (i
BIPSA S BPSALUAE ), FIXFR . PR S B e i
AW (HFPSAAEAE SRR . 2Pl 4 |
R 2R E s o IAHESE b Xt PSAFIFPS AR A6 il
KB, PSAFIPSA Y ¥ /K F fE 48 A & X 43
PCa[ (74.978 +46.936 ) ug/L, (8.323+8.319) pug/L],
BPH[ (7.328 +1.082 ) pg/L, (1.158 +0.175) pg/L]
FIEER AR (1.071+0.135) pg/L, (0.286 +0.027 ) pug/L].
AT I3 IR b i I BT R R S , PSARITPSAIZ WG
BB AL T IGF-1F1IGFBP-3, PSAMY 3 2 Jmy FR 4k 7
TXT4.0~10.0ug/LiZ Wi K IX A5 5], FEX — 51,
IGF-1FIIGFBP-3 7 T A7 HIE, -3k
FHE R 7EPCafIBPHZ [i] ) 22 38 HA Go it~ 8 3L,
IE HARXS G I8 B o, IGF-1 2 PCaf) & K55
K He e 22 54 G it 8 X . Barinaga™™iA b G
WEPSAZKE G, 257K IGF-14H Bk FIGF-14H &
A= PCalf fE i HE B85 2 2~ 3%, X SEfIf 5% 45 SRR 4
/NIGF-15PCaf X R %],

FRAR Y R AR N RE T LA A2,
A LATROI bR 0 & SR, H HT R —FR AR A TCIA T
A7k 500 R 88 1 XSS B 0 A A5 ) A IR A 5 L
B FH — 2H 5L B0 s 1 PR B A A T B e L
o R ) B AG) Hh , (FLIBE S e U it v R BB 1
) B 25 S BOCRE E TRE, T AL LR H R
KhosraviZE M7 58, i FPSAR I K 2 £ 1 S8R
B REAR, TTIGF-10A7 B F 4 HIPCafiBPH, H#
fPSAMI AL AL B UK, [ L FPPSARITIGF-1H I & H AT
H M. MiyataZE M2 16 IGFBP-3/PSA L (E 5 77 1
PEPCary A= A7 il J5 i 2 AH G, AT LUIAE R iz i PEPCarr)
S B AR A . Wolk 2 BHA Ok # PSA 5 IGF-1 &
IGFBP-3HKA 6 I AT 42 55 PCars fE A BE A2 R . A
WEFE R, R4S R AR S i TR R AL A IR &
. IGF-1HIPSA, IGF-1FITPSAIRK A A il it R 5
5397 100%7F196.4% , F7 5 A F] 180.0%, HAA
100% 7 B R Al e S AR AR i /INA O, R R AE T — A
WERE 2 = 28 0% BB PR IR S B AL A AR . ARk
Py Ek A dor U2 T A PCaly A A0 T B, mlfiJm B 1P Ca
T JGAE AR A B B P P Cadpl & B AG M54 i, DT B
R B HPCa, AIGIKRIZIA T AR T B K 4
Tl Z2 b 2 0 BB A5 AT R 12 W AR 1 g FH 0 5
A G RSB IT I
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