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[#H=] B8 KiTaF LA R4 8% 9 %1 (matrix metalloproteinase—1, MMP-1) | Jk JT & /& & & & —2 (matrix met-
alloproteinase-2 ,MMP-2) 5 T g & 47 F R & & KB T ALK # Ik =2 4 (lower extremity deep venous thrombosis, LDVT) %
R F R, H MMP-1 MMP-2 fm F R 47 R g &£ A LDVT ¢9th 1., Fik: &4 2018 6 A £ 2021 4 12 A #47
THEFRFRETGIZEEBFAFRSTE, 50 TRE 1.2.3d K5EHMkb &0 hF MMP-1 MMP-2 K-, 4
HAERME LDVT Z AWK, a4 FARFHF RKEHFKGE LDVT & A6 & B % A % MMP-1 MMP-2 Fia LDVT &
AL B R .40 41 & A LDVT,312 4] k& A& LDVT, X A LDVT & # KJ5 fo ik MMP-1 MMP-2 /K -F & #7138 & , k &
ARG 2d fiFk MMP-1 MMP-2 K-F @3 &) TARBE 3d FH(P<0.01), %4 LDVT 4 K5 2.3 d &7 MMP-1,
MMP-2 &3 F R & A48 (P<0.05), &4 LDVT &% K5 2.3d &iF MMP-1 MMP-2 7K -F 5 f i & 48 oA~ % (inter-
leukin, IL)-6 .1L—-8 #= i 3% 3% 52 B ¥ —o (tumor necrosis factor— o, TNF-a ) 7K - 3% 2 iE 48 % (P<0.05), F KadE  KRJjs 3d
MMP-1 MMP-2 5 TF & 4 K& & &£ LDVT A % (P<0.01), K& 3d ¢ MMP-1 MMP-2 il F i F ¥ K& LDVT #
W 2 T & #2 (area under curve ,AUC ) 4~ 3] 24 0.738.0.744 , 3= A4 Fm ¢4 v & F @ AR A 0.910, & F £ 1k 35 4= o (Z=
2.819.2.025,P<0.05), &it: T F I KJjE &K -F MMP-1 MMP-2 5 LDVT ¢ X A Em %, K5 3d & MMP-1.
MMP-2 4% 7T 48 4 LDVT K TR0 69 38 4& 35 47 .
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Correlation analysis of serum MMP-1 and MMP-2 levels with lower extremity deep venous thrombosis after opera-
tion for lower limb fracture

WANG Chun-yu',ZHANG Jian-li',CHEN Zhi-gang® (1.Hebei North China Health Group Fengfeng General Hospital , Handan
056200, Hebei,China; 2.Hebei Provincial Corps Hospital of the Armed Police Force ,Shijiazhuang 050081 ,Hebei, China)
ABSTRACT Objective To investigate the relationship between serum matrix metalloproteinase—1 (MMP-1) and matrix
metalloproteinase-2 (MMP-2) and the formation of deep venous thrombosis (LDVT) in lower extremity patients after surgery
for lower extremity fracture ,and to analyze the value of MMP-1 and MMP-2 in predicting the occurrence of LDVT after lower
extremity fracture. Methods From June 2018 to December 2021,352 patients who planned to receive surgical treatment of
lower limb fracture in our hospital were selected as the research objects. Venous blood was collected at 1,2 and 3 days after
surgery , respectively ,and serum MMP-1 and MMP-2 levels were detected. The incidence of LDVT during hospitalization was
analyzed ,and the risk factors of postoperative LDVT in patients with lower limb fracture surgery and the predictive value of
MMP-1 and MMP-2 for LDVT were analyzed. Results LDVT occurred in 40 patients (LDVT group) , the incidence of LDVT
was 11.36% ,and 312 patients did not occurred (no occurred group). The serum levels of MMP-1 and MMP-2 in LDVT group
increased gradually after surgery; the serum levels of MMP-1 and MMP-2 in the no occurred group increased slightly after
surgery at 2 days and then decreased at 3 days after surgery (P<0.01) ;the serum levels of MMP-1 and MMP-2 in LDVT group
were higher than those in the no occurred group at 2 days and 3 days after surgery (P<0.05). Serum levels of MMP-1 and
MMP-2 were positively correlated with serum levels of interleukin—6 (IL—6),IL-8 and tumor necrosis factor —a (TNF-a) in
LDVT patients at 2 days and 3 days postoperatively (P<0.05). Operative time ,MMP-1 and MMP-2 postoperative 3 days were
related to the occurrence of LDVT after lower limb fracture (P<0.01). The area under the curve (AUC) predicted by MMP-1
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and MMP-2 postoperative 3 days for LDVT after lower limb fracture was 0.738 and 0.744 respectively,and the AUC predicted
by combined MMP-1 and MMP-2 was 0.910, which was higher than that predicted by single indicator (Z=2.819 and 2.025,P<
0.05). Conclusion High levels of MMP-1 and MMP-2 after lower extremity fracture are closely related to the occurrence of

LDVT,and 3 d mMP-1 and MMP-
KEYWORDS Matrix metalloproteinase
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6. LhP<0.05 AR foit#m L.
2 #HR
2.1 JFERVERHILE

352 5] /B A5 1 58 BT RIR 9T RN S I & A,
Hr 40 B % 4= LDVT(LDVT 4 ),312 f4 K % 4= LDVT
LR KA. LDVT KA ARG 4~15(8.16+
2.09) do LDVT fii F ek 3 1, BE ik 9 1, i

Je ik 15 1) B HE Rk 13 1, LDVT 214 % K F %
MR (P<0.05) , Z K& 9 e 9l =5+ %f BE 4 (P<0.05) , fE
B 5] [B] = A B[] 4 X6 B 4 (P<0.01) , il 7 IL-6 .
IL-8 il TNF—o 7K -5 F %) B4 (P<0.01) , HAth 45 4
Fe# 22 5 RG24 2 L (P>0.05) , L3 1,
2.2 W4LIMLIE MMP-1 K MMP-2 /K78 £k Fl 22 55

P4 A J5 I3 MMP-1 MMP-2 7K 745 4k 2 5
B (F hzu=1421.025.1206.352,P<0.01) ,LDVT 41
AR JG ML MMP-1 MMP-2 7K -3 Wi 4 w5 . %o B 41 A
J& 2 d IfiiE MMP-1 MMP-2 /K-F-/NERE & e TR S
3 d TRk (F 4y=663.405 .505.778 ,P<0.01) , 41 [A] 17 7E
ZH N (F 5 +=309.664 .282.441,P<0.01),LDVT 4
ARJG 2 .3d il MMP-1 MMP-2 /K & T % I8 20
(P<0.05), .32,
2.3 LDVT # ¥ 3 MMP-1 MMP-2 & 1L-6 1L-8
FT TNF-o AH G

LDVT & AJ5 2.3 d 1L MMP-1 MMP-2 7k
-5 1fiL 1§ 11.-6 IL-8 Hl TNF—a /K - 24 52 1F A 5 (P<
0.05); RJ5 1d IfiLiE MMP-1 MMP-2 /K 3 5 [fil 7%
1L-6 IL-8 Fl TNF—a 7K F-JC 5 (P>0.05), W5k 3,
2.4 TFIEIARE KA LDVT HHH5 R Z 04

PLLDVT Sy 2% & (TRAE - 0=15 , 1= ) , LAAE % |
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Tab.1 Comparison of baseline data between patients with and without lower extremity deep venous thrombosis after lower

extremity fracture surgery

g ke SEME (ves)/ PEBI/O) B RRERE R WA/ s/ LAk /) W A 95 s/ i)
% g 4 (axs)/(kgom™) 151 1 FLER BRI SIRIME  MNAEZE O ULISE
IDVT 41 40 60.12¢6.09 25 15  23.65+1.58 18 15 18 15 15 9 6
REELA 312 56241547 202 110 2321:1.62 157 146 121 103 92 48 33
ELSAE] =4.168  x’=0.078 1=1.622 X¥=0402 ¥=1234 ¥=0574 x=032  x=1.076 x=1323 x’=0.704
P <0.01 0.780 0.106 0526  0.267 0.449 0.571 0.300 0.250 0.401
) HHrE AL/ ] HTREL/ ) WAL /1] )
4151 % . ) - A R/
B magr BT R B FRCHEE T AAMEE ST IRRE R IRAE B A
LDVT 41 40 12 6 9 13 12 28 18 12 15
KB4 312 101 77 42 92 83 229 124 188 48
XM 3.578 0.208 0.407 11.801
Pt 0311 0.649 0.523 <0.01
215 BIEC TR (xts ) /min - AR AP/ A B ] (xas ) /d IL-6(x+s )/ (pg- L) IL-8(x4s)/(ng-L™") TNF-a[M(Q1,03]/(pg-L™)
LDVT 41 40 130.65+13.59 12 0.15£0.03 0.80+0.11 50.12+15.02 13.65(10,19)
KEAER 312 112.35+11.98 56 0.09+0.02 0.35+0.08 19.353.47 13.02(10,20)
o % (1 1=8.954 X'=3.304 1=1.783 1=16.736 1=31.946 7=30.605
Pt <0.01 0.069 0.076 <0.01 <0.01 <0.01

TE:LDVT, N B ik i A4
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L3 MMP-1 MMP-2 5°F &3 R Jg &4 LDVT
A XK (P<0.01), L% 4,
2.5 MMP-1 % MMP-2 il F g% & 47 A& J5 LDVT
ORI

ARJ5 3 d iy MMP-1 MMP-2 il T & 47 A
J& LDVT [ AUC 433124 0.738 .0.744, BEAARJE 3 d
1M1 3% MMP—-1 H1 MMP-2 (45 4 Logistic [8]9) il F
BB ARG LDVT ) AUC & 0910, & FHpldshs
il (2 Delong #% 7=2.819 ,2.025 , P=0.005 .0.043) ,
W5 mE 1,
3 itig

TR PTG AR DL B B ATEA, PRE B R
T, T R M, R A R e I R A A

W & E T ARG . LDVT & F BB 37 R 5 % W1 3
FRE , He 2t 55 R v RR R A Bl B IR S K | I
B DR 3L PRI I 4 7™ EE A8 495 A i T B L A S
AHHILARN FH 24 1 1k A A4 8 AR S K s ] B R 25 A
S LDVT J2—Ff 78 T ik P T B %) a6 B, 1L 3
Bl 3 2F U P R B3 L 9 PR ML R e R S S
DVT JE R i) K 2 LDVT Sk )] 51 fili 44 2,
Jei 1 23%~60% i 3 H BRI 5 25 A AE , 51 R & 5
PEAT P JR A B A B A s 1 Rz JER 5 9
TRIRFE , B R A AE AR TG TR, a2
B A Z 2 W LDVT () —Fhe] SEA R0 ik, HA
JC A M AT A A A A A, (AN BB S BT AR I Y
BEIMR TS o BIIE, 465 LDVT 3 8 1 5 v Al 56 40 F 7K

2 THEWMFABERETHRRGKLEREZES DF MMP-1 & MMP-2 7k E I (x£s)
Tab.2 Changes and differences of serum MMP-1 and MMP-2 levels between two groups(x+s )

A pmol - 17!
MMP-1 MMP-2
21 51 BiEL - - - - - -
ARJg 1d Kig2d AKJg3d NERE K 2d ARG 3d
LDVT 24 40 0.71£0.15 2.01+£0.49* 3.65+0.63* 0.94+0.29 2.84+0.64* 4.18+0.85°
KEAEN 312 0.65+0.13 0.91+£0.23 0.85+0.16 0.91+0.27 1.16+0.38 1.10+£0.29

5 XA FE &, 0P<0.05, B2 I 22 40 B :MMP -1, F 4 =1 421.025,P<0.01; F ;y=663.405,P<0.01; F , ;=309.664,P<0.01, MMP-2,

F 4y=1206.352,P<0.01; F' ;3=505.778 , P<0.01 ; ' ;,=282.441,P<0.01

£33 RETHER#HKMNEESMDF MMP-1 MMP-2 5 IL-6.IL-8 #1 TNF-o 18 % 1%
Tab.3 Correlation coefficients between SERUM MMP-1,MMP-2 and IL-6,IL-8 and TNF-« in LDVT patients

MMP-1 MMP-2
b AJE 1d AR5 2d AR5 3d AR5 1d ARG 2d AJE3d
r{H P r i PAi r{H Py r i Py i PAH i PAE
1L-6 0.101 0.519 0.255 <0.01 0.472 <0.01 0.179 0.325 0.250 <0.01 0.461 <0.01
1L-8 0.068 0.628 0.231 0.010 0.475 <0.01 0.130 0.425 0.264 <0.01 0.402 <0.01
TNF-a 0.113 0.608 0.228 0.015 0.409 <0.01 0.119 0.452 0.276 <0.01 0.417 <0.01
*4 THBHARELE LDVT # Logistic £ T 634 47

Tab.4 Logistic equation of LDVT after lower limb fracture
H= B1H SE {H Wald x* fi OR {8 (95%CI) P i
A 6.023 2.005 9.027 <0.01
T AR J] 0.658 0.168 15.340 1.931(1.389,2.684) <0.01
AJ5G 3 d MMP-1 0.326 0.109 8.945 1.385(1.119,1.715) <0.01
AJG 3 d MMP-2 0.435 0.138 9.936 1.545(1.179,2.025) <0.01

*5 MMP-1 % MMP-2 #iill T B B 47 K5 LDVT Kys 8

Tab.5 Efficacy of MMP-1 and MMP-2 in predicting LDVT after lower limb fracture

PAGESES AUC(95%CT) P AW H/ (ol - L) R/ % i 54/ % ERCR F
A5G 3 d MMP-1 0.738(0.650,0.815) 0.000 2.02 69.23 70.48 0.397 1
AJ5 3 d MMP-2 0.744(0.656,0.820) 0.000 3.15 76.92 75.24 0.5216
A 0.910(0.843,0.955) 0.000 1.13 92.31 84.76 0.770 7
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Fig.1 ROC diagram of MMP-1 and MMP-2 predicting LDVT after lower

limb fracture in 3d after surgery
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V0 FP A2 K 1 9 AN B DR e O e A 2E Y R
AR N & . AWFSE LDVT 41 1M 1L-6 .1L-8 Fi
TNF—o 7K - 85 5 X R AL, A0 S PE 43 B &6 SR R
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ROC 45 B B R A J5 3 d I i MMP-1 MMP-2
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¥ SEI &
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