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WE B s ARek&xainsld 1(TIMP-1) KR 2 &% G B4 4 2( TIMP-2) 5 i & & & R 1 it
B IG W X B, Fik AR 86 HlAE N A /% (NSCLC) B % RBFRIER G LA AHBHF L > & Hu
36 4, REEAS L 50 H), )2 LA B Rk A5 A5 09 R e B &, 44T TIMP-1 TIMP-2 5 it % % 4 Bt 9 A7 & 4 K -F
) 69 A8 KM RO AR B R BTG A TR AR, R Logistic $ M EAWPASMH LR R T, F#E>65 ¥ A5t
BIE % ARJG R AEZ B4 ¥ TIMP-1=5.00 ng/mL TIMP-2<90.00 ng/mL,CEA =20.00 pg/L.SCC-Ag=
10.00 ng/mL, Cy211=20.00 ng/mL # M J& & & e )k #4504 £ 1 B % (P<0.05) . %4 Spearman 48 X 14 £ ##6
%, Z I TIMP-1 5 CEA SCC-Ag.Cy211 EA48% | TIMP-2 5 CEA SCC-Ag.Cy211 % #8% (P<0.05) ;2 ROC v
L7, TIMP-1 3% R R FUS 69 FUml R AL 45 51 2 53 4 85.49%.79.23 % , BT 1A 4 5.45 ng/mL, AUC
A 0.861; TIMP-2 2§ il 8 R BTG 69 Fuml AL 57 247 4 82.41 % .75.42 % , B Wi 18 % 94.47 ng/mL, AUC
#0.858, 518 A Ym TIMP-1.TIMP-2 48 £ I3 NSCLC %% R B FUs o9 -F 21 FRm

KSRIF M AR e B R G BT A Y IE AR E M R R TG L
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Association between TIMP-1, TIMP-2 and the progression and
prognosis of NSCLC patients

AN Yanyan',FANG Yuan®
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Abstract Objective To analyze the correlation between mairix metalloproteinase inhibitor 1 ( TIMP-1) and matrix
metalloproteinase inhibitor 2( TIMP-2) with the progression of lung cancer patients and their predictive efficacy for
poor prognosis. Methods 86 non-small cell lung cancer ( NSCLC) patients were divided based on lesion metastasis
into the metastatic group(36 cases)and non-metastatic group(50 cases). General and clinical data were compared,

and risk factors for lesion metastasis were analyzed using univariate analysis and logistic regression. The correlation
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between TIMP-1,TIMP-2,and tumor biomarker levels was assessed using the Spearman correlation coefficient. The
predictive efficacy of TIMP-1 and TIMP-2 was verified by drawing receiver operating characteristic( ROC) curves and
calculating the area under the curve (AUC). Results Statistical univariate analysis revealed that male patients, aged =65
years, with a history of smoking, and those who did not receive adjuvant treatment after surgery, where TIMP-1=
5.00 ng/mL, TIMP-2=<90.00 ng/mL, CEA=20.00 pg/L, SCC-Ag=10.00 ng/mL, and Cy211=20.00 ng/mL,
were more likely in the metastatic group than in the non-metastatic group (P<0.05). Logistic regression analysis
identified these factors as significant risks for lesion metastasis. Spearman correlation tests showed TIMP-1 was
positively correlated with CEA, SCC-Ag, and Cy211, whereas TIMP-2 was negatively correlated ( P < 0.05).
According to Roc curve analysis, the sensitivity and specificity of TIMP-1 in predicting poor prognosis of lung cancer
were 85.49 % and 79.23 %, respectively, with a cut-off value of 5.45 ng/mL and an AUC of 0.861. The sensitivity
and specificity of TIMP-2 IN predicting poor prognosis of lung cancer were 82.41% and 75.42% , respectively, with
a cut-off value of 94.47 ng/ml and an AUC of 0.858. Conclusion Assessing TIMP-1 and TIMP-2 levels can facilitate
early prediction of poor prognosis in NSCLC patients.
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prognostic situation

it s A e DR DL PR 22— ARG 20 2120
AR, =25 J AR /N LG i ( non-small cell
lung cancer, NSCLC ) F1/N 41 Jifd fifi 4 ( small cell lung
cancer,SCLC) FiFf, Hort NSCLC (5 Eb#y R 85% , K
HUH WA HOCTRA TR AT R
LA 1 &R R SET- R Y% E ks,
AR BV R K ) e fa A X B A0 M
Il IR 22 IR VA PE TR Sy 2R 7 it , 4 M s e T
AR BN FF R AR Ry He AR 2, B Ik e s
P& ZHURE ISR O 2F R 2 P oy
ST ARIGIT 5 BRI 2 A 8w . 730092 I
NSCLC, Jf- %5 1% 5% H A7 25 G PP W] — @ R B |

BRI R A 7, X 1S i A I R 2t A
SCP ) ONSCLC BB 1 T 5 H 3 400 i e 45 A7 7
228 FEREYIMIG, Mo 45 R, 5
A1 4x J@ 25 A # ( matrix metalloproteinases , MMPs ) J&:—
T T2 A 0 I PR b 9 B 1B K e RT3 o 0
IR G E  SRAE ST Z: 5 Z R I R K 728
KHFERs , Fe i 4 )8 & H W6 4 (tissue inhibitor of
matrix metalloproteinase , TIMP ) 2y MMPs 1) K 2K 4171 ]
Yy, Al LN JH MMPs 17 B B 20 it 2 50 A= 4 X 15
W7 A DI AT L G 3 JR 3 A FE A L, IR
I A 49 2 $2 11 AT 3000 NSCLC 5 155 28 J8 B AN R’ 5

BB R 7 AR BF 5T B FE 43 M1 TIMP-1, TIMP-2 5
NSCLC 835 95 15 2 J7 1A AH S P B A B IS A il

AEE

1 FRETTA
1.1 —fEH

VEER 2023 4F 1 J 5 2023 4F 6 A FBHE ¥ %
LR — Bt B BE IR 19 86 1] NSCLC £ 4%,
AGBRF G 45 B, 4 41 640 45~75 2,7
(55.3+5.4) % R FE 3~6 4F -1 (4.6+1.2) 4 Hop
52 GG AR 5 5 36 5 kE AL F L filint, 50 il T
TN ;46 ik Al | 40 B0 Bl R . 8 R4
I 428 f4i], T ~ T4 58 fil, 48 AR Ji5 45 32l Bhifs
7o WRAERIAL 25 R A s I M i R 41 36 1]
KEGF 50 ], AHIEFE AR Fa PH S 2 5 45 LR
SR — I I G B 2 0 R 2% B 2 A A AL e (Lo
:NY026172-2024) ,

NABRAE . O I4I2 W Sy il 96 , s 3528 AUAIE 52 Oy
NSCLC' ;@ A B B} 4 [ 21 fi R 25 3 43 ( Karnofsky
performance status, KPS) ™ 44 =70 43 #iit 4= 77 & 1>
LA OFF B RIAARIEAE, H O 2 X FRIBIT;
@l PR SEHE v e ], B A N T e 5 T Rt
FNEE, R ARBOF A FFREAL IR IR TR,
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HEBRARUE : O s ; QP b it 28 | g
JE R S I 55 i 58 I i 5 DA A s B S R
PEAJIER B ; @I R BERHER K
1.2 FHik

TIMP-1 TIMP-2 kil 75 % : ABE )5 K4E 2 mL 4b
JEV R ML ARG U REAS i A EDTA BEATHL8EIS |, 3%
3 000 r/min( 242 0.5 em) BL> 5 min UM IERE
A 25 i R A P5E W 3 6 v A 0 3R e TIMP-1
TIMP-2 /K-, D43 BPFEAEA A 25 (L bR AL
FEOUAE AL, 76 B bR AL B oK B o 3 1 B4R
i o S JINRE 28 il s Al LG 5 @SR FH AR B Al 5
F 37 CFIRE 30 min  FFH 4R DRI R B 5 FHUE
Ve, Fa BB AR RO 7 RS BT A BRI
30 s JEFE 2L I 5 WEH T @BRzs LAk, 53
RELMABRIAHN, 7 2% LRSS RIEITIRE Uk
Ve JEERALMA B AR R R R GRS, 7 37 C
TR 15 min; @FERFFLINA L LR RN,
a2 FLIERG 7 450 nm P T AR 445 FL I
M,
1.3 MZER

O HEPT L B — EFORE IR IR BERE, — B8
BRI A R R A IO s A
( FAimt ) o R SE A (i R R )
HAMIC T, T~ M), AR5 A 232 5 G I7 .
I P 95 BH £ 4% TIMP-1, TIMP-2 L) K ifi 35 fith 98 A% 75
Yy, W9 IR JE ( carcinoembryonic antigen, CEA ) |
AR_E Bz 40 8 9 A 56 B JR (sguamous cell carcinoma
associated antigen, SCC-Ag) MM EF 19 7 Bt

Jii 21-1( cytokeratin 19 fragment antigen21-1,Cy211)
@A 4 NSCLC B H WA B W fa KN E, 0
TIMP-1  TIMP-2 55fiif 5 75 I b 22 ) 7K SF- [] 1) AR
A BN K101 1) TN KR, A7 7E R KR B A
i NSCLC B#E PG AR,
14 FitFEFE

K JH SPSS 22.0 et A B  THEBORH
(xxs) Fom, AT ¢ K056 THBCH B AREAS B n FEAR
(%) FR, TR, P<0.05 TR A
HEE# 7 X, % Spearman HH Xk 22 KUK 56 1M v
TIMP-1 . TIMP-2 5 NSCLC £ g br s /K - 6] 1)
FHSENE | 24 P<0.05 2275 —F A6, r<0 Fm T,
O<r< 1 FIRIEASE, 1 2 6l 2 & T 1B R 1F
(receiver operating characteristic , ROC ) HZ&36:31F ifi 15
TIMP-1 TIMP-2 %} NSCLC 5% A K 1 = A4 7 i 5
AE, 24 1h 4 T A (area under curve, AUC) >0.85 i,
Fon HA B = TNARE o

2 H#R
21 NSCLC BEARRMBHEEZRS

LR R R A B E T B AR
18>65 4 A IEMCHE S Tl e R e B S
W~ I AR 5 A2 3 BIIR Y .CEA =20.00 pe/L,
SCC-Ag = 10.00 ng/mL, Cy211 = 20.00 ng/mL,
TIMP-1=5.00 ng/mL TIMP-2<90.00 ng/mL 5 [ &
TRERBA, ZF A5 E L (P<0.05) 2583k
1 FrR,

F1 NSCLC BEARTEHWEREEZED

R (n=36)

AKEEFLH (n=50)

FSES X? P
n/ 15 s % n/ H %
5]
3 25 69.44 20 40.00
7.274 <0.05
i 11 30.56 30 60.00
IS
>65 % 26 72.22 21 42.00
7.714 <0.05
<65 % 10 27.78 29 58.00
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gR
M (n=36) KA (n=50)
£ X? P
n/ 1l & % n/ 1] & %
R/ AE
=5 20 55.56 26 52.00
0.106 >0.05
<5 16 44.44 24 48.00
MR A s
H 28 77.78 24 48.00
7.764 <0.05
o 8 22.22 26 52.00
RN IVA=A
L fint 6 16.67 30 60.00
16.149 <0.05
Tt 30 83.33 20 40.00
9 B2 TR
Jili 5 13 36.11 33 66.00
7.516 <0.05
i Ji S 23 63.89 17 34.00
95 B 4330
I 6 16.67 24 48.00
9.046 <0.05
m-~TH 30 83.33 26 52.00
e NI=E by e
P 12 33.33 36 72.00
12.689 <0.05
w 24 66.67 14 28.00
TIMP-1
=5.00 ng/mL 26 72.22 15 30.00
14.957 <0.05
<5.00 ng/mlL 10 27.78 35 70.00
TIMP-2
<90.00 ng/mL 27 75.00 18 36.00
12.762 <0.05
>90.00 ng/mL 9 25.00 32 64.00
CEA
=20.00 ug/L 25 69.44 19 38.00
8.282 <0.05
<20.00 png/L 11 30.56 31 62.00
SCC-Ag
=10.00 ng/mL 24 66.67 20 40.00
5.957 <0.05
<10.00 ng/mL 12 33.33 30 60.00
Cy211
=20.00 ng/mL 23 63.89 18 36.00
6.526 <0.05
<20.00 ng/mL 13 36.11 32 64.00

2.2 NSCLC BEARRFUGH Logistic ZEZEEITFAHH  5.00 ng/mL TIMP-2<90.00 ng/mL ,CEA =20.00 pg/L,
Logistic 218 % 194745 B 7 4Ee>65 % . SCC-Ag=10.00 ng/mLCy21120.00 ng/mL Jy i
A I W s R 5 oK B B iR 9T, TIMP-1 = BB GRS R R 5Nk 2 iR,
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Fz2 NSCLC BEARRFUTH Logistic % E& ET5 47

FSE B SE Wald X? OR 95%CI P
5 1.142 0.362 2.262 0.449 0.141~0.825 >0.05
R >65 % 1.501 0.811 7.421 5.229 1.272~7.933 <0.05
JRRE =S5 4F 1.116 0.369 2.455 0.518 0.116~0.883 >0.05
A 1.564 0.852 7.336 3.325 1.241~8.926 <0.05
it 1.133 0.353 2.361 0.452 0.136~0.919 >0.05
i i s 1.125 0.341 2.442 0.466 0.221~0.725 >0.05
I~ T 1.118 0.382 2.452 0.445 0.216~0.844 >0.05
ARG REZHBNRT 2.535 0.426 6.277 5.223 1.334~7.955 <0.05
TIMP-1=5.00 ng/mL 1.434 0.718 8.826 5.772 1.231~9.889 <0.05
TIMP-2<90.00 ng/mL 1.625 0.791 8.113 6.033 1.224~8.914 <0.05
CEA =20.00 wg/L 1.521 0.836 7.715 5.274 1.175~7.886 <0.05
SCC-Ag=10.00 ng/mL 1.525 0.791 6.113 6.033 1.224~9.914 <0.05
Cy211=20.00 ng/mL 1.632 0.416 8.012 6.115 1.221~9.926 <0.05

2.3 TIMP-1.TIMP-2 5 NSCLC 2EMEHREMR  SCC-Ag.Cy211 1EAH3&, TIMP-2 5 CEA, SCC-Ag,
e LAY Cy211 FHISE(P<0.05) 25503 3 FiR,

£ Spearman AHICE R B 5, TIMP-1 5 CEA |

&3 TIMP-1,TIMP-2 5 NSCLC & iEir S WA

B CEA SCC-Ag Cy211
eIz
r P r P r P
TIMP-1 0.311 <0.05 0.325 <0.05 0.319 <0.05
TIMP-2 -0.225 <0.05 -0.231 <0.05 -0.228 <0.05

2.4 TIMP-1.TIMP-2 ¥ NSCLC 2EARARMSHM M 5.45 ng/mL; TIMP-2 X filidi A B U (14 110 R 4

sk aE B FE SR B4 0N 82.41% . 75. 42%, B T {H A
2 ROC £ 434, TIMP-1 XM A R BUR [y 9447 ng/mL, Z55INZK 4 1 1 iR,

TN R A 55T 85.49 % .79.23 6, BT i

%4 TIMP-1,TIMP-2 3 NSCLC BE R R Bz HH % aE

Ei=2n REE % TR E % AUC 95%CI HRBTHE P
TIMP-1 85.49 79.23 0.861 0.815~0.911 5.45 ng/mL <0.05
TIMP-2 82.41 75.42 0.858 0.809~0.905 94.47 ng/mL <0.05
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1.0 | e TIMP-1
J?FF — TIMP-2
0.8 r
0.6 rr‘
it
B
™
0.4 F,,.r
0.2
AUC of TIMP-1=0.861
AUC of TIMP-2=0.858
0
0.2 0.4 0.6 0.8 1.0
1-HE R

B 1 TIMP-1,TIMP-2 %f NSCLC &N RF/FHI ROC HZ& ST

3 Tt

NSCLC Ay filigea i WL & s 28 2Y | H Fip B0 A [ 73
BB Im R RIBPIRI T I A e —E 2 5. 7
0t 988 2 ARIB R T ARV YT TG R 2 AT 3RS RAF B
(LI RS i R B, 8 RV o3 S8 A s I R 2R e
FAREFHL, EH0T e S0 A8 2 i R B 22 S D505 it ke
TRIT EETRYT LA SR G 28 s 1y 397 0 A
Mg SR SRRk 0 17 2R R R A 1
B AR NSCLC A8 35 15 i G5 IR 3R, 76 WA 12 I
I 155 I o) o B3 01 S e R A DL i A T 255 PEAG BE—
ERRE B S IGIRIGIT, IF i — 2P R AR A7 R N
A, I PR 22 388 2k W 00 i 7 i 8 A 7 4 7K S 300
NSCLC f83 Bkt R 18 00 X 10U5 7K, 85 8 L
fIbR ) EZ LG CEA SCC-Ag, Cy211, L ik 45 45
TEZ 00 i 21 21 b 34 5 s Ko 3Rk I iR
FEFRAE LX) NSCLC 95 1% 1 Jié Je A B 1ot J i) Tt ) 2%
R E RS L (AR 6 T 1) S RECE S
FW] NSCLC S5 I k4% 78 55 JLIL Al B R
SR o BRSS9 U0 DR S S Ry
TR A R A SRR A T R SRR
FE S B X K 35 09 A A= 28 B2 B B 7% RV 1) ) 20
Ak

AT 3 B R BT Logistic 22 K2 [l 43
Praf R Bon A >05 2 &M L RS REEZHE
A J7 . CEA =20.00 pg/L.SCC-Ag = 10.00 ng/mL,

Cy211 =20.00 ng/mL . TIMP-1=5.00 ng/mL.TIMP-2 <
90.00 ng/mL M ififi B E I HB M ERENE, 5
FOALAERHAA L ZAFRHA K Z BT S ah B , 4R
BT ARG WA R R K, R 5 I
FAE S A KRS A g, DA D D PR 34 AT R in R 5 R
KEEREIAKE, NSCLC Z W T 24 BERk, Z1ES
S TR A R N B R AR O R R
WS W ) BB A A W Y RT RE T R 40 A
13 GRAE IR A K R R A G
GE G kLA R ) NSCLC (B3 19
SEAL B BR B EE XTI R 3 S RO A 1 VTR A M
JEARXT R, AR o kR R At 253 IR 5 &2 &
FERS IR . IS NSCLC VLR KA > — it
AU g 9 30 B AT A2 L AL 0 A R bk ELZH 2 PRk
L5y £ M L B B BB RS R R T
B b R A S FEAE BUAT, TIMP-1 755 635 TIMP-2
I 15 B e p 7 W v 6 ik 2 NSCLC R E A5
BRER NG N R, AR5 K Spearman £H X
PR B 56, 45 3 @R, TIMP-1 5 CEA | SCC-Ag,
Cy211 1IEAH 5%, TIMP-2 5 CEA ,SCC-Ag,Cy211 fi4f
XK, #E— Ui B TIMP-1, TIMP-2 5 Hog 1 2 i 9 ¢
B, MMPs 2R E UL RN 22—, HoK P33k
S 9 E 0 R BN T AS W - 57, TIMP 2 MMPs
() RARIN I, SRR E A N MMPs #3585 SR 86 R
K A F S X TIMP S MMPs (1 R 8R40
Wz —, % MMPs A 5 S MG ER, TE o5
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MMPs #E47 1 = 1 456 M REAR IS P | I8 28 0% I
N T SO R | HKF3RIK 5 M =28 e KU
TEARSET ) TIMP-2 L2 MMPs (19 32840 K 15
TIMP-2 =50 14 #07G MMPs 35 1% 1k )5 i MMPs
FHEE G S 5 Mo & A 5 3E R, 78 g 41 21 b 241G
KR AW I T 2 ROC 4R, 45 1 8
7, TIMP-1 TIMP-2 %} NSCLC H# A Kl 1 AUC
4192k 0.861,0.858 , I — Xt NSCLC & A K 1
Jo YA TN ACRE

4 Hig

TIMP-1 5 NSCLC 855 1% I8 A i ) 7K F- 1T A
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