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Clinical Application of Serum Macrophage Inhibitory

Cytokine-1 for Diagnosis of Lung Cancer

SHEN Di, WANG Xiao-bing, CHE Yi-qun,et al.
(Cancer Hospital of Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100021, China)

Abstract: [ Purpose ] To investigate the clinical value of macrophage inhibitory cytokine-1 (MIC-1)
as a serum tumor marker for the diagnosis of lung cancer. [Methods | The double antibody sand-
wich ELISA was used to detect serum MIC-1 level in 324 cases with lung cancer,48 cases with
benign pulmonary disease and 229 healthy persons. Serum CEA,CA125,NSE,CYFRA21-land
SCC levels were also detected. [Results] MIC-1 concentration in lung cancer group was signifi-
cantly higher than that in healthy persons group (P<0.001)and in benign disease group (P<0.001).
The specificity and sensitivity of MIC-1 for lung cancer were 96.5% and 71.3% respectively. The
sensitivity of MIC-1 for early stage of lung cancer was higher than that of CEA,CA125,NSE,SCC
and CYFRA21-1 respectively. The sensitivity of MIC-1 for early stage of lung cancer (stage I and
stage II) was higher than the combination of the above five markers (stage 1 :66.7% vs 47.6%;
stage Il :71.7% vs 65.0% ). The sensitivity for stage I and stage Il reached 77.1% and 83.3%
respectively in the combination of the six markers. [Conclusions] Serum MIC-1 level might be an
ideal marker in diagnosis for lung cancer.

Key words: macrophages inhibitory cytokine-1 ;tumor marker;lung cancer;diagnosis
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TR BRI oo 1R, A BRSO S R A — 1B Y
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1 #&REAFZE

1.1 fRBIER

9 o B T 95 g B A 1) 4 0 BB 4 2 kA 4
WRHLEAR S, HUAR — YR L R 2 52 T AR AT R T
2011 4% 9 H % 2013 4F 5 H [ B 24 B2 B e =
Bel 112 oA e fifigee £ 324 1), B4k 206 41, Lotk
118 i, 4- 1% 27~87 % P X4E 1% 58.849.6 %, Jifi R
PP 48 1, 55 M 20 B, Lotk 28 i, A i 23~75
% AR 53.2£10.5 %, SIS W RE 18 ]
S50 13 B A5 R R 8 ), Bl AL PR IR 6 i, R AR
B 2 ) b 1 B

TR HEZE Sy v ] B 2 B2 B IR s o B o B
ft BRE AR A RE , 28 T80 1ML R B8 ST AL R G iR T
B INREIEH , I %R 220 ), Bk 127 4, Lotk
102 i), 4% 18~80 %, F-YJ4EM 51.4+11.4 %
1.2 HARERGN

PP 3 B M P A I 22 SR I A S A LA 5 XoF
S ERIKIN 4ml; F AR EESE 30min,4°C 4000rpm
B30 15min 43 BS540 2% IF-80°CAR iR UK A TR A7
Fri

MIC-1 s e 3700 & el v [ B2 2 b 2 e i e
BEBERF &, At 45k fhAE W B B R A BR 2 |l A ™
FEARBE . SRR e L ELISA ¥ A AR 2 )
450 BEARALIEAT 450nm . 655nm XU KA | 45 4F ™
6 e HRASCES A0 Al FH 6B A5 8047 50 A
P A E B TEEOR TR A

K Cobas601 Hi fk.2% & 't e 9% 43 BT AL S il £
7 5 (Roche ) 6 i il £ 245 137 968 IR 470 B (CEA) |
BEEEDL IR 125 (CA125) 28 0 B AL il (NSE) | 2 i
I & A B (CYFRA21-1) # 2 5% H 12000 1k
24 2 N6 AR PE 5 WA (Abbott ) K i 1fin 375 85 bR 41 i 928 AH
KPR (SCC) U FE | #AE ™ 4% 42 RRASC & A ik 50 4
UL AT AR BT S E TR EORYE N . AR
B, S IE RS %65 5 R Sng/ml
35U/ml 18ng/ml . 1.5ng/ml F1 3.3ng/ml, 7¢ HIlf Ht =%
{H I Re S PR T 9T % e Ay 5 2 Fhbr iE W 1k 512
B B AR AT — b 4 2 B
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1.3 SitsihE

I3 H MIC-1 ¥ B2 0 43 o7 B %o o B H
SPSS18.0 i AF kAT Ge it 40 M, Z2 DM ST AR AR TR] 1 1
5 M Kruskal-Wallis H & 56 , A~k 7 #E A4S (8] o % H
Mann-Whitney U Kz %5, ROC i £k 43 #1 MIC-1 5 U
RURE I LI A . 8 T2 A 56 359 S U A 55
P<0.05 W ZERA G E X,

2 & R

2.1 B Ah R MR A R IEE X B4 I iEF MIC-1
7K F Lb 8%

550 R e 2 R OE R N REAE LR, i e A
MIC-1 7K - 22 5 ¥ 41 42 1 77 3 L (P<0.001), ifi R 4
PRI 4 ) MIC-1 7KF- IR i 1 18 % I2H (P<0.001)
(Table 1),

Table 1 Serum MIC-1 level in different patients(pg/ml)

Group N Ps Ps P

Lung cancer 324 940.11 1346.28  1826.63
Benign disease 48 667.07 848.12  1239.80
Normal control 229 213.07 367.46 592.59

2.2 IiEF MIC-1 7K 5 ihE I R IR FAFERI X R

AN [ 9 B2 R I35 MIC-1 7K S JC 4t it 2% 22 &
(P=0.531), IfiLiE MIC-1 /K FAE AR 4 LR A 42
IS PR 4L i MIC-1 KF 8 F e T
A2 (P=0.022) . 1L MIC-1 7K V-7 A 5] i e i
TR (T) B A58 (N) mah 5B (M) L& T ~
1139 5 M~ 1V B i) 22 5 33 e ge 122 2 L (P>0.05)
(Table 2) .
2.3 MIC-1 2 Wi AR ME

MIC-1 iZWrliti &z i) ROC # 2% T 1 FR (area under
curve, AUC) 4 0.912(95%CI:0.886~0.939), Zi&
& ROC #h £k M1 IE % XF BN BE MIC-1 K -, &%
1000pg/ml 12 Wi fiti Ja 17 It 518, MIC-1 A6 I it 98 1)
R AR S 20 90 R 71.3%F1 96.5% (Figure 1)
24 MIC-1 5SEMMEREDSH N ELE

IMLE MIC-1 7 il g 8 b S 7 R4 1 sk
JE  MIC-1 9 U 2 i A T CEA \CA125 \NSE ,SCC
1 CYFRA21-1 (I 8153510 66.7% .16.2% 4.8% .
1.0% . 13.3% 1 22.9%, 1L 14351k 71.7% 21.7% .
8.3% .5.0% .33.3% M 48.3% , M #1451 4 68.4% .
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Table 2 The association between MIC-1 levels and clinicopathological feature CA125 NSE SCC #I CYFRA21-1 Hy k%

. . P Py B GiWi (1 #.66.7% vs 47.6% , 1 ] .

Clinicopathological features N ( D« D D Pvalue

e e i 71.7% vs 65.0%)(Table 3).,

Pathological type NEE K 1 1Bk
Squamous cell carcinoma 91 918.99  1383.53  1854.57 § A E & Iﬂff\é ik MIC};/ ol
Adenocarcinoma 193 932.53 124543  1877.48 URE YR T ook S R AR AR
Small cell carcinoma 26 94651 1341.63 176137 0.531  MIC-1 2 Wi & Jsk B X6 1A 980 8 e 0
Sarcomatoid carcinoma 7 1039.66 2086.13  3680.03 (100% ,7/7), & R /N 48 f %
Others* 7 1198.06 1574.50 1757.96 N

J&

I (73.1%,19/26), w4l (71.4% ,65/
Eie 57 78600 109278 148687 91) , B (68.9%,133/193) (Table 4).,
Middle~Low 186 969.77  1371.61 1876.64 ’

T stage 2 A
T, 54 764.40  1199.56  1591.20 3 —J- e
T, 167 964.35 1319.87 1875.79 0344
T, 48 87722 1368.60 1809.53 5 I 401t 0 1) R 71 (MIIC-1) 1
T, 31 1039.24  1391.50 2348.13 j‘]*ﬁ’éﬁﬂﬂ@lﬂ%,f{i?"ﬁéﬂ]ﬂ@{ﬁjt\

N stage I\ Y fy f2 1
No 142 959.63 1298.19  1853.57 7 ﬂst iaﬁainmwkﬁf’?mm{”ﬁ%
N~N; 150 878.68 13317.19 1778.63 0-672 e} ’ A A ik A L L 2

M stage i\é’ﬁﬁﬂﬁ%ﬁﬁ%ﬂﬂﬁﬁﬁkﬁ\ﬂﬁ”ﬁ%ﬂ
M, 240 900.19 1317.72  1940.06 0308 ﬁ*FqJ*BW?}:%ﬁEEﬁEgWFHWO
M, 78  1036.01 1426.50  1765.86 JHRE 2EL 4T MIC-1 235 KT 24 7t

Stage ey - .

-1 164 92704 132443 186838 o TFUAZ SR M e B 1 i 22 20
-1V 160 96273 136097 1862.63 Ah, EBUMLTE MIC-1 K- As | IE#
Others : adenosquamous carcinoma and carcinoid tumor }Uﬂl‘?% [:F[ )&%‘j& MIC-1 % |ﬁ[ E%{EE ZKS}Z%%
10 5 R LY MIC-1 KT 5 1E
Xf HEAH LA B 4 A B R S 1 b
g | 59— A0 L B E  2
E 08 Koopmann %53 S 4 18 T 1l 3 MIC-1
FIR KT X R g B2 WA L, TR
06 | o 0 162 1 PR A8 % 1000 MIC-1 A
R E R TR N R R
04 FEIR 4% £8 # (P<0.05), MIC-1 F1 CA199
512 Wi 19 i i A8 8 ) ROC il 26 °F 1
o | FLAr 5020 0.99 Fil 0.78 5 {H 16 43 ¥ 1 ik
9 RN R 9 B MIC-1 il CA199 1Y)
J ROC il 2 F 1 B 40 51 % 0.81 Fi
O 0 0r or s o5 1o 0.74, 7 WL, MIC-1 4t CA199 T gk
1-Specificity 56 H% H%%H@%gda%%% o E{‘?‘E IEJ By 4
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Figure 1 The ROC curve of MIC-1 in diagnosis of early stage lung cancer RAE 5 WA A A AR Eﬁﬁﬁ(ﬁﬂ
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39.2% .25.3% 21.5% 31.6%F1 53.2%, N300 SEREES TR 390 o8 MIC-1 15 —Fh Al 43 h 75
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Table 3 Sensitivity of MIC-1 and other 5 tumor markers
in lung cancer with different stage

Tumor marker I I I v Total
1.MIC-1 66.7 717 684 800 713
2.CEA 16.2 21.7 392 563 327
3.CA125 4.8 83 253 450 204
4.NSE 1.0 50 215 313 14.2
5.8CC 133 333 316 200 23.1
6.CYFRA21-1 22.9 48.3 53.2 58.8 43.8
Combined 2~6 476 650 835 86.3  69.1
Combined 1~6 77.1 833 975 988 83.6

Table 4 Sensitivity of MIC-1 and other 5 markers in lung
cancer with different pathological types

Tumor marker

carcinoma cinoma  carcinoma carcinoma

Squamous cell Adenocar- Small cell Sarcomatoid

1.MIC-1 71.4 68.9 73.1 100.0
2.CEA 20.9 40.4 26.9 14.3
3.CA125 19.8 21.8 15.4 14.3
4.NSE 15.4 7.8 61.5 28.6
5.5CC 44.0 16.1 0 14.3
6.CYFRA21-1 65.9 352 26.9 28.6
Combined2~6 82.4 66.3 69.2 42.9
Combined1~6 97.8 84.5 88.5 100.0

AR, AT 00 o 983 1 F Jr RN A

BT MIC-1 7E 1LY g A 25 4 5 T i) R 4 1o
RS, ASWFFEN A A =0 E 0TI 0 ELISA i
FI) o A I fili 93 B I MIC-1 W 7 52 BGR57 &
Il g AR AL 2 05 B G T T HERERIE , 3K
G025 WUPE REHE A5 (1 PF 8 R R (MR 42 WrikR) v
T4 B A Y AT AR TE TV SE B VR 35 B 4%
TR FR S R RAF A5G H A E bRy 2R

A B R E ST W 9 A I3 T MIC-1 K-
M R T IR R 6 BRI R M9 4 (P<0.001 ), 48
78 MIC-1 A g Jifi 8 1l 3 A 5 B i T A5 . MIC-1 2
W fifi 9 1 ROC M 26 T A 0.912, 254 % J& ROC
i 26 FIE B ARERG MIC-1 KSF, il S 32
1000pg/ml s, H:32: W it 96 100 R S 4 R0 B0 RE 53301 R
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JEA R 2 S A G FE S, P el iE MIC-1
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IV I3 0] 35 Te g it2% 22 & (P>0.05) . MIC-1 7E &
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JifEE , i NSE J212 Wi /)N 411 Al 1) B50R% R o |
Stk MR AR Y . ENA IR, IE
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