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[ Abstract ] Background and objective Increased macrophage inhibitory cytokine-1 (MIC-1), member of trans-
forming growth factor-B (TGF-f) superfamily, was found in patients serum with epithelial tumors. Therefore, our aim was to
delineate the diagnostic and prognostic value of serum MIC-1 in patients with stage I-II non-small cell lung cancer (NSCLC).
Methods A total of 152 consecutive patients with stage I-II NSCLC were prospectively enrolled and underwent follow up
after total resection of tumor. Serum MIC-1 level was detected in lung cancer patients by ELISA, 48 benign pulmonary disease
patients and 105 healthy controls, and was correlated with clinical features and prognosis of patients. Results The level of
MIC-1 of NSCLC patients was significantly higher than that of controls (P<0.001) and benign pulmonary disease patients
(P<0.001). A threshold of 1,000 pg/mL could be used to diagnose early-stage NSCLC with 70.4% sensitivity and 99.0% speci-
ficity. The level of MIC-1 was associated with elder age (P=0.001), female (P=0.03) and T2 (P=0.022). A threshold of 1,465
pg/mL could identify patients with early poor outcome with 72.2% sensitivity and 66.1% specificity. The overall 3-year survival
rate in patients with high level of MIC-1 (>1,465 pg/mL) was significantly lower than that of patients with low MIC-1 level
(77.6% vs 94.8%). Multivariable Cox regression revealed that a high level of MIC-1 was an independent risk factor for compro-
mised overall survival (HR=3.37, 95%CI: 1.09-10.42, P=0.035). Conclusion High level of serum MIC-1 could be served as a
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potential biomarker for diagnosis and poorer outcome in patients with early-stage NSCLC.

[ Key words ] Lung neoplasms; Macrophage inhibitory cytokine-1; Tumor biomarker; Prognosis
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AE/N AR ALt ( non-small cell lung cancer, NSCLC )
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NSCLCHEH HUF T A E,  FHANSCLCHY S Wi
ARG SR BEBT Y I VRS A S5 H6h

1 FERETE

L1 IPRBORE A5 7 S 28 v [ BB e s 22 B 1

PRZE Lo, 2 [ RN [ . FSE 201 14E9
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THEMIC- I = 00 i 37 A6 00 5 A o R ™ A% 4 IR )
1 PR T A3 AT 1 W e 8 v o T35 R v
MIC- 1R BE SR b, RT3 3 57 k- B o b 25 A it iy
MIC-1¥KBE o I B % fE: MIC-1 Il 52 %{H 1,000
pg/mL.
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HICT YIS A R ] . BEVTSERHE S T 1128 A Bih &
A I AR A
L4 GEHEIMIT FISPSS 22,08 RIS AMR 1
VERHATr TR | XHE A Iy 22 FRRE RO ALI 7 B
AR BORHLAL, RAMSIFEARRG R ; ZHM ALY
B, R 200 AFEIESSATHERORER HAEZ
B . TR ECR RO 32l TARRHE
(receiver operating characteristic, ROC ) [k F§ F3F-H 3%
MIC- 1% L HINSCLCIZ Wi fI TS SRS M (B s A A7kt
ik, DAMRSET VR EE S /P, MR ks R
VERNRELS i o AT ARZ WA, A H
W F2 A R R R AR TR ORI BE IR 1] (20154F11
H ), KHKaplan-Meierii i 2472k, HiH4TLog-rank
HO 6 HE A2 18] 2 55 Cone L A51] XSS [ HAR R T AT 1L
MIC- KX ARG ARSI 3 P<0.0S°H 25 7 A G2
=98
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2.1 FFFEAHEE AHETE I8 AR S I BEEH 5 12 W7 A 10
NSCLCEF L1525, Hrh L1891 (58.5% ) , FiE63
] (41.5% ) , Fi#27%5-79% , FEHS8.8% . A
Fo8f (64.47% ) , IHHEES4H] (35.53% ) , HRiE116
i (76.32% ) , a6l (23.68% ) , Hafk. M-
GrAk38fl (25%) , Hardh . ke KA1 144
(75% ) , M EE<3 cm#F 1050 (69.1% ) , B B4R
23 emF 4761 (30.9% ) . M B E B LA LURBLF 2 K
FUR M B AR 2Z AR T . I R Epmg4ss], Hodh
2001 (41.67% ) , Zr28f4 (58.33% ) , 4234 -75
%, EXERS32% ; JREISWT . RAE1S (37.5% ) fl,
451%13 (27.08% ) B, 549988 (16.67% ) 4], ffifbik i
e (12.5% ) B, BUEAEAE2 (4.17% ) B, #EMp1
(2.08% ) ], 1E#XTIAZH10544, [ P EF R b
IR e, SOl (56.3% ) , 46f (43.81% ) , 4%

=1 iR MRMERRESESMRAMEMIC1IKE

20%-79% , VAR S1.4% , HTCIHAL RGN, S
REIEHR o 2 N OG T FIELBR A, Il RGN

IR0 R LR 2 J8 3 AR, PRI EA T HL AR
WG 2 5

2.2 [MFEMIC-1 /K2 FUHNSCLCHY M i i 41
A3l R AL . IEH X BEZ e, NSCLCH 4
JE LML T A MIC-148 7K F-41,346.28 pg/mL, = Tfifi
RPEA] (848.12 pg/mL ) HIEH XA (367.46 pg/
mL) , ZRHAGRIFE L, MEEE . RS R
H S IEH AR P MIC- UK DL L, il 4 4390 5 il
[ P o 2 R I 6 R A s, PRI MIC- 1K A7 22
5 (P<0.001) .

L 98 4R OF 5 o BRZH MIC- 13k i 22 HIROC il 25 .
MIC-1iZ W ifiiE RO CHIZE T 1A X ( Area Under Curve,
AUC) “50.90 (95%CI: 0.87-0.94) (K1A) , ZEEHE
ROC [ £ F1E % % BABEMIC-17KF, i%1,000 pg/mLK
LW IR I SR, MIIC- ARG iy 82 ) g Al Sk
435 H70.4%%199.0% .,

2.3 [ 3EMIC- 17K 5 FLIHINS CLC 3 1 g B AR fE
M FR MIC-1IMLiE /K F- A fig 54 (P=0.001) | %
S (P=0.03) DLRARJG R (34EN ) JET-45 R A K
(P=0.042) (#£2) . @, 60% KDL B EHEF
MIC- 1L i /K- B S 1 & o AN [ iR T 43 W A MIC -1
HKOFTCZESE, (HE— 2L P4 0] LB R T2 A i g i 3
MIC- UK TURIS & (P=0.022) ([¥2) . BLATRIAR
KFIMIC- VK- 5o AE  fg Bl | AR . 4
WL AR SR INSCLCAR J5 34 N kA= 5 K /%%
B4 K (P>0.05) .

2.4 [MIFEMIC-UKF-5 R HINSCLCHUS R 5 A4
1205 (B3, BBV RI44F, v (7 BT R] S 37.6 14
R BEUTHNICR UG, 1861 (11.84% ) I F 245
SR (IR RTEOET. ) |, BVAR3AE A f74488.16%; 3414
(22.36% ) HIREL RFfF (ZLREE) |, Hi R
T L7H] (4.6%) , KAETCAFER27] (17.76% ) o

Tab 1 The serum level of MIC-1 of NSCLC patients, lung benign disease patients and controls

Group n P25 (pg/mL) P50 (pg/mL) P75 (pg/mL) P
Lung cancer 152 940.50 1,324.50 1,819.00 <0.001
Lung benign disease 48 667.07 848.12 1,239.80

Controls 105 213.07 367.46 592.59

NSCLC: non-small cell lung cancer; MIC-1: macrophage inhibitory cytokine-1.
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Tab 2 Comparison of the serum MIC-1level among different pathological characteristics (pg/mL)

Characteristics n Mean (pg/mL) SD P
Age (year) 0.001
<60 64 1,221.39 838.21
>60 88 1,665.85 809.71
Gender 0.030
Female 89 1,603.85 708.35
Male 63 1,301.92 725.07
Tumor size (cm) 0.200
<3 105 1,426.85 887.49
=3 47 1,594.57 748.84
Smoking history (year) 0.060
<20 83 1,361.11 925.53
=20 69 1,620.17 726.11
Histologic type 0.458
Squamous cell 36 1,579.20 729.58
Adenocarcinoma 116 1,446.51 910.47
Stage 0.141
| 98 1,034.80 814.33
Il 54 1,615.24 897.99
Differentition 0.184
Moderate-well 38 1,320.18 1,057.10
Poor 114 1,531.55 764.29
T 0.066
T1 42 1,223.90 648.02
T2 101 1,585.81 924.241
T3 9 1,465.89 512.00
N 0.193
NO 124 1,430.26 798.13
N1 24 1,674.54 1,460.50
N2 4 1,880.66 1,600.10
Recurrence/metastasis 0.270
No 118 1,438.48 865.92
Yes 34 1,618.32 779.32
Survival information 0.042
Alive 134 1,427.60 851.50
Dead 18 1,859.22 736.98
Bl U5 N SE TS B9 BB IR YT AT M IE MIC-1K°F  0.59-0.81) , MR4ERROCHIZ, il FHE #1,465 pg/mL,

(1,859.22£736.98 pg/mL ) B & TR MM T- AR E
(1,427.60+851.50 pg/mL ) (P=0.042) (F2) ., DI
HWINSCLCA J7 34F N J& 75 1 B 32 B2 Jay S 1) S8 8 I3
MIC-1%E 17K FAROC (1B ) , AUCH0.70 ( 95%CI:

FERE S8 A S BEVT N AN PSR BUE N 72.2%, FF

S R66.1%

PIMIC-1=1,465 pg/mLX} A 4] (& & YE1 T

I (%

. AT M ARMIC- 1K-4H ( MIC-1<1,465 pg/
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Tab 3 The baseline and follow-up of patients with different serum MIC-1 level [n (%)]

© 211

Factors MIC<1,465 pg/mL (n=94) MIC>1,465 pg/mL (n=58) Total (h=152) P
Clinical characteristic
Gender 0.001
Female 49 (52.1%) 40 (69.0%) 89 (58.5%)
Male 45 (47.9%) 18 (31.0%) 63 (41.5%)
Age (year) <0.001
<60 53 (56.4%) 11 (19.0%) 64 (42.1%)
=60 41 (43.6%) 47 (81.0%) 88 (57.9%)
Smoking history (year) 0.057
<20 57 (60.6%) 26 (44.8%) 83 (54.6%)
=20 37 (39.4%) 32(55.2%) 69 (45.4%)
Tumor size (cm) 0.011
<3 72 (76.6%) 33 (56.9%) 105 (69.1%)
>3 22 (23.4%) 25 (43.1%) 47 (30.9%)
Histologic type 0.210
Squamous cell 19 (20.2%) 17 (29.3%) 36 (23.7%)
Adenocarcinoma 75 (79.8%) 41 (70.7%) 116 (76.3%)
Differentition 0.102
Moderate-well 28 (29.8%) 10 (17.2%) 38 (25.0%)
Poor 66 (70.2%) 48 (82.8%) 114 (75.0%)
T 0.034*
T 32 (34.0%) 10 (17.2%) 42 (27.6%)
T2 57 (60.6%) 44 (75.9%) 101 (66.5%)
T3 5(5.3%) 4 (6.9%) 9 (5.9%)
N 0.156*
NO 80 (85.1%) 44 (75.9%) 124 (81.6%)
N1 12 (12.8%) 12 (20.7%) 24 (15.8%)
N2 2(2.1%) 2(3.4%) 4(2.6%)
Stage 0.026
I 67 (71.3%) 31(53.4%) 98 (64.47%)
I 27 (28.7%) 27 (46.6%) 54 (35.53%)
Follow-up infomation
Survival information 0.002
Alive 89 (94.7%) 45 (77.6%) 134 (88.16%)
Dead 5(5.3%) 13 (22.4%) 18 (11.84%)
Recurrence/metastasis 0.107
No 77 (81.9%) 41 (70.7%) 118 (77.63%)
Yes 17 (18.1%) 17 (29.3%) 34 (22.36%)

*Mann-Whitney U test.
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mL ) , % EMIC-17KF-4] ( MIC-1>1,465 pg/mL ) [
HEINSCLCHEH Dt . BHEBEZU (P<0.01) ;
KPR E AT 2, (H g it 2= 22 5 M as
>3 cm¥#F (P=0.011) , T4 (P=0.034) Kllfi Ko
F (P=0.026) , U7 BLAET /Y B ] B 2
(122.4% vs 5.3%, P=0.002 )

Kapan-Meier A7k B/« L7 MIC-121,46S pg/mL
() FR 5 34E A AE %4 77.6% , AR T I MIC-1<1,465 pg/mL
HEHE (94.8%) (K3) , MERMIC-UKFHAREH
BlEELS R (FET) FAFEHE R (Log-rank, P=0.002 ) ; il
T RMIC-17KF-2H H180% i) 3= 2 45 Jay St BT AR J 124~
A-184~ A 8], 1 M35 MIC- UK S-4H 1) T B 45 Jmy 4
T ARJGSAH -2 A1), 32755 W 2H ) 2 5 7T B 22
AN R E T SR

BRI 3R Coa A= A7 43 B 48718 18 I 3 MIC-1 /R H SE T
UG FEAIRMIC-12H A9 4.56f% ( HR=4.56, 95%CI: 1.62-12.79,
P=0.004) , FE—CHEBRVER . AU . DI S L b
KN IR T3 45 5 M MIC- 1K S A e 5 R A
Fow, 2R 2R Cox L1 XU [R] AR U B2 3% 55 i 5 MIC-1
KR BFE ARG IET- I G R (HR=3.37, 95%CI
1.09-10.42, P=0.035 ) (34 ) .

3 g

Jiti A 2 X N I it R A A kW SR R A T A b g
Z—o fEPE, AP0 AT R K T
464.84%" AT AESE WM I LI R 2 A5 e ) RIT
L 20124F, [T LI T A E 104 MR B
REHEAE (200948 g B LB DL 2, X AR S Aw e

x4 BHNSCLCEEARBEFHEMNERH AR

(72450 (0 B 43T S/ i 11 0 2R BT R 3
JEE L. HRETIHEIGIT I — AR N E IR E 2
BB EIRITIRE & R MEER, BEFARDIER, FA
Je BE NS A WG IR R AL e, R T4 B Ak
7, BT R AU B T A R A2 BRI, AT SR ME LAk
A Kk o AR R A . SCRAE R TERTE 2. &
A Ty T A R NME, SRR AR T B
TRAEFEAE AR Ar bl . KRR R I6
BHIE S RIS WA R AT R B A SRR T R e A
RO, MRERR B K S MR R BRI
B BAEAE RIS, FILKIHOR S HEE R
W IR TS BRI AR AR T TG A
MIC- U 4F & B bR 9, ME N TGF-BRIIY
WL, TS 5T REEBEAE YR,
(IR 0y —xi K @S PP PSS N
HE ML P MIC- 12 (1 2 AR e Rk, AEMIRIRAET
XA BETHE . AT A E0FE A RETRIE L
ELISA IfiL7i§ MIC- UG 6, Xeb Al s 385 B il R A
SR ANE S AR T T MG # 5T, R I 8 I v
MIC- 17K 255 T 1E 8 AR (P<0.001) il K PES%
B (P<0.001) , $R/RMIC-185 [ ] BEFE T 1 & A=
KSR R, B —FBi 2 WiNSCLC I M
PR o B I i MIC- 1l A 35 4 241,000 pg/mLIi, H
VK it s ) SR RN AR S 1 9 1) R 70.496F199.0% , - B
MIC-17¢ i i - iz b oA S A, A aT
R Ay L4 AR ) B8 12 W7 L T A b 5 o g O 5 e
T g £ R Ak B A XU, . SR AR 5
W 2B T A A R R, BRI A TR, (AAE
TEMRBATER AT BED 7 i, BB Sk i MIC-1

Tab 4 Association of potential predictors with overall survival after surgery for patients with early stage NSCLC

ltem B SE Wald P HR 95%Cl for HR
MIC-1 1.211 0.576 4.429 0.035 3.370 1.090-10.420
T - s 6.675 0.036 - -

N 0723 1.107 0.427 0.514 2.060 0.235-18.035
T2 2,512 1.251 4.034 0.045 12.332 1.063-143.120
Gender -0.280 0.697 0.161 0.688 0.756 0.193-2.964
Age 1.036 0.722 2.062 0.151 2.819 0.685-11.598
Smoking -0.269 0.606 0.197 0.657 0.764 0.233-2.504
Tumor size 1122 0.587 3.657 0.056 3.070 0.972-9.694
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1 NSCLCEEMBREIBEHEMBMIC-17KEZIRETIEMZ& (ROCO) (A) ; REINSCLCRE3ERERTHIBFMAEMIC-17KFROCHZ (B) .
Fig 1 The ROC curve of serum MIC-1 for the diagnosis of lung cancer (A); The ROC curve of serum MIC-1 level for predicting postoperative outcomes

within 3 years after surgery survival (B). ROC: receiver operating characteristic curve.

Male Female Age<60 Age=>60

(n:63) (n=89) (n=64) (n=88) (n:101) (n:42) (n:9)

B 2 FEIERFEFEMMLEMIC1KE, ZHEERE (P=0.001) , 605 RAEHZEEE (P=0.03) MILEMIC-TKERERS, T2HMMERE

MIC-TKERTIE R &S (P=0.022) .
Fig 2 The level of MIC-1 was higher in patients who were female (P=0.001), = 60-year-old (P=0.03) and T2 stage (P=0.022) at diagnosis.

1465 & 3 MmiEMIC-1<1,465 pg/mL. MIC-1>1,465 pg/mL5 B4
1,465 CHMNEGFHE
Fig 3 Overall survival curves and 3-year survival rate of
patients with high level of MIC-1 (<1,465 pg/mL) and low

Months after surge
urgeny level of MIC-1 (>1,465 pg/mL).
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KV AT A BILD CTHE (e & 305 0 it 1) 7T g

X HANSCLC B % [l MIC- 1 I35 K SE W 5% 0
ZAEMIC-1IME A3 T A% . 608 KDL F 4B H
MIC-fL g K- T, RMIC-1EF T REY
AR L MR DG s R BETNM M AT 24 8 4 MIC- 1L i 7K
FETFTURE, HORMICKFA] i 5 il R iz 22
A5 TR 14 R IS MIC- 17K ST 5 S W AR R 3 A 448 v
g, AT BEIR AR S R M I MIC- 11 R & . ABF5E
FA (U8, 1) BNSCLCE & HMIC- 1ML i K F- 5 i
JER . SRHEIAL . MR . I AR
A S AR G

Xof fB T (4 i — 2B i 5 /R MIC- 18] B A= 9
Ehn B TR R INSCLC A I i)E . 1 IEMIC-1
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