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Analysis of correlations of serum IL-1B, MMP-2 and 25(OH)D expressions with
lower extremity deep vein thrombosis in patients with cervical cancer after surgery
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[ Abstract JObjective To investigate correlations of expressions of interleukin-18 (IL-1B) , matrix metalloproteinase-2 (MMP-2) and
25-hydroxyvitamin D [25C(OH)DJin serum with occurrence of lower limb deep vein thrombosis (DVT) in patients with cervical
cancer (CCA) after surgery. Methods 104 CCA patients who visited to The Second Qinhuangdao Municipal Hospital from June
2023 to June 2024 were selected as research subjects. The patients were treated with laparoscopic surgery. According to whether they
developed lower limb DVT after surgery, the patients were assigned into DVT group (n=143) and non-DVT group (n=61).
Enzyme-linked immunosorbent assay (ELISA) was applied to detect serum levels of IL-18, MMP-2 and 25 (OH) D. Pearson
correlation analysis was used to analyze correlations of serum IL-18, MMP-2 and 25(OH) D with DVT indexes in patients with
lower limb DVT occurred after CCA surgery. Multivariate Logistic regression was applied to analyze influencing factors for lower

limb DVT in CCA patients after surgery.Receiver operating characteristic (ROC) curve was applied to analyze predictive values of
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postoperative serum IL-18, MMP-2,and 25COH) D levels for postoperative lower limb DVT in CCA patients. Results Compared
with the non-DVT group,the serum 1L-18 and MMP-2 levels of the patients in the DVT group were significantly higher (r =7.720
and 8.387 respectively,both P<C0.001) ,while the serum 25(OH)D level was significantly lower (z =7.441,P<C0.001).In addition,
the levels of fibrinogen (FIB) and D-dimer of the patients in the DVT group were significantly higher than those in the non-DVT
group (¢=7.017 and 2.502 respectively,both P<C0.05).The serum IL-18 and MMP-2 were significantly positively correlated with
D-dimer and FIB in the patients with lower extremity DVT after CCA surgery (r=10.403,0.328,0.417 and 0.346 respectively.all
P<C0.05) ,while serum 25 (OH) D was significantly negatively correlated with D-dimer and FIB (r = — 0.451 and — 0.493
respectively,both P<C0.001).D-dimer (OR =1.457,95%CI :1.140-1.861) . FIB (OR =1.319,95%CI : 1.082-1.608) , serum I1.-18
(OR=12.194,95%CI :1.365-3.526) s MMP-2(OR =2.597,95 % CI :1.275-5.290) and 25(OH)D (OR =0.762,95%CI:0.619-0.938)
were all factors that affected occurrence of lower limb DVT in CCA patients after surgery (all P<C0.05).The areas under the curve
(AUCs) of postoperative serum IL-18, MMP-2,25(OH)D and combination of the three indexes for predicting lower limb DVT in
CCA patients were 0.908,0.846,0.891 and 0.961 respectively, showing that the predictive value of the combination of the three
indexes was better than those of their individual predictions [ZC(,mh,n:,m,,\,n,lﬁ = 2.225,P =0.026; Z combination-mmp2 = 3.199, P =0.001,
Z combination 250ip = 2.364, P = 0.018]. Conclusion After CCA surgery, the serum levels of IL-18 and MMP-2 of the patients
increase, while their serum level of 25(OH)D decreases. They are significantly correlated with occurrence of lower limb DVT.The
combined detection of the three indexes has high predictive value for occurrence of postoperative lower limb DVT in CCA patients.
[ Key words Jcervical cancer;postoperative period;lower extremity deep vein thrombosis;interleukin-18; matrix metalloproteinase-2;
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B DVT W52 m A £ 2k & T AE R E (receiver
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IL-13.MMP-2.25COH)D K% CCA HE ARG &
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K- 3 B (¢ = 7.720,8.387, P <C0.001), IfiL %
25C(OH) D 7K i #8341 (¢ = 7.441, P <C0.001) , IL
1.
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DVT 4 54E DVT 41 7€ 4 #% . BMI. & I & 58
BRI 52 F ¥ F R EE L Alb, WBC, Hb, TG, TC,
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(P>0.05),DVT 4 FIB Al D- R K FBERH T
E DVT 4 (1 =7.017.2.502,P<C0.05), L% 2,
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2 Pearson 45381, CCA R)Jg K4 T K DVT
B MY 1L-13.MMP-2 5 D-— Rk FIB & i &
IEAISE (- =0.403.,0.328,0.417.,0.346, P <C0.05) , Ifil
1 25(OH)D 5 D-RAEM FIB 2 8.3% ik r =
—0.451,—0.493,P<C0.001), WL % 3,

®£1 DVTAMIEDVT AliF IL-13.MMP-2.25(OD 7K F L& (x +5)

Table 1 Comparison of serum IL-13, MMP-2 and 25(OH)D levels between

the DVT group and the non-DVT group (x £ s)

253 A 1L-1B(pg/mL) MMP-2(ng/mL) 25(OH)D(ng/mL)
DVT 4 43 15.19+3.26 22.014:3.74 19.58+3.82
4 DVT 41 61 10.6442.73 16.354-3.12 26.4145.09
i — 7.720 8.387 7.441

P& — <20.001 <20.001 <20.001
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Table 2 Comparison of general information of CCA patients between
the DVT group and the non-DVT group [ x +s.n(%) ]

I H DVT #4H(n=43) E DVT H(n=61) 1/x? P

FH () 54.3247.31 51.9446.67 1.722 0.088
BMI(kg/m?) 23.3542.74 22.4142.58 1.783 0.077
[N 15(28.30) 19(31.15) 0.110 0.740
PR i o 11(25.58) 13(21.31D) 0.259 0.611
S HF AR H] (h) 3.9641.27 4,05+1.31 0.349 0.728
Alb(g/L) 35.6146.27 35.0246.83 0.449 0.655
WBC(X10°/L) 12.4246.56 12.3945.82 0.025 0.980
Hb(g/L) 112.67415.69 113.5816.73 0.280 0.780
TG(mmol/L) 1.8470.43 2.0140.52 1.760 0.081
TC(mmol/L) 3.564-0.61 3.8240.73 1.911 0.059
PT(s) 12.734:1.45 12.8474-1.62 0.356 0.723
APTT(s) 32.8643.79 33.5744.01 0.909 0.365
FIB(g/L) 4.9441.21 3.4340.98 7.017 <<0.001
TT(s) 16.1141.76 16.3541.82 0.671 0.504
D-—H & (mg/L) 2.3542.69 1.31+1.53 2.502 0.014
PLT(X10°/L) 226.54459.36 214.87451.59 1.067 0.288

x3 CCAEBEABRETHRDVT B2FME I1L-1p,

MMP-2.25(OH)D 5 DVT #5#r9HE X 4

Table 3

Correlations of serum IL-13, MMP-2 and

25C(OH)D with DVT indexes in CCA patients who

developed lower extremity DVT after surgery

2.4 ZEZE Logistic BIIAS# CCA BEREX
£ THB DVT B8 00 & =

PLCCA BE ARG A L AT B DVT Ky A8 i
(BAE=1,%/=0),D- MK FIB LI J I iE 1L-16,
MMP-2.25(OH)D S8 > [ 45 & , 17 Logistic [l

- DR ik FIB 5307, 25 3 BoR D-— ARk (OR =1.457,95% CI .
r r p 1.140~1.861) . FIB(OR = 1.319, 95% CI : 1. 082 ~
18 0.403 0.417 0.003 1.608) LA M 1fiL ¥ T1-18COR =2.194,95% CI :1.365~
MMP-2 0.328 0.346 0.009 3.526) \MMP-2(OR = 2.597,95% CI :1.275~5.290) .
25 (OO el o0 o001 25(OH)D(OR =0.762,95%CI :0.619~0.938) J& 5% i
CCA BEARJG A4 P DVT MR (P<C0.05) . WL 4,
Logistic B34y #f CCA BEARBEXE TH DVT WEHE =
Table 4 Logistic regression analysis of factors influencing occurrence of
lower extremity DVT in CCA patients after surgery
EEL D 8 S.E. Wald X2 P OR 95%CI
D- &K 0.376 0.125 9.066 0.003 1.457 1.140~1.861
FIB 0.277 0.101 7.515 0.006 1.319 1.082~1.608
1L-18 0.786 0.242 10.542 0.001 2.194 1.365~3.526
MMP-2 0.954 0.363 6.912 0.009 2.597 1.275~5.290
25(OH)D —0.272 0.106 6.575 0.010 0.762 0.619~0.938
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2.5 RIFME IL-18.MMP-2.,25(OH) D 7k F 3¢
CCA BEARBEZLETH DVT B M 1&

AJG ML 1L-18. MMP-2,25 (OH) D Jt = # Bk
A CCA BHEARJGRAETH DVT B9 T m
(area under the curve, AUC) 34|}y 0.908.0.846,

0.891,0.961, =& B & L T L7 IL-18. MMP-2,
25(OHOD & A b W W (Z - pmanp- 2.225.
Z = swaawer = 3.199 . Z < p s 25c0mp = 2,364, P =0.026
0.001.,0.018), L3 5 FIE 1,

x5 ARFMmF IL-18.MMP-2.25(OH)D /K F3t CCA BEARFEETH DVT KB M &
Table 5 Predictive values of postoperative serum 1L-18, MMP-2 and 25(OH)D
levels for occurrence of lower extremity DVT in CCA patients after surgery
A AUC I 95%CI RAE %) PRSI Youden ¢
I1L-18 0.908 13.66pg/mL 0.835~0.956 74.42 91.80 0.662
MMP-2 0.846 19.37ng/mL 0.762~0.910 79.07 81.97 0.610
25(0OH)D 0.891 23.75ng/mL 0.814~0.943 79.07 90.16 0.692
=HIBE 0.961 - 0.904~0.989 90.70 88.52 0.792
100+ e , BETE S Z R A2, seAh, M BEAE AT i A I ik
FOMERITHERRW S BER I DVT i & 4 K
sl &, DVT Kﬁﬁiﬁ%ﬂg%‘?ﬁ)ﬂ%ﬁ,ﬁﬂ%ﬁiﬂi
T RAE R S A X ARl B A AL 2 28 B AR AL
s sofl IRERGAA H i, KR A s B CCA BH AR
= 5 A R I DV B 00 D 3% L LA A7 28010 7909
% sl G DV'T 528 5 13 1 4 U BT T3
:gﬁ_\ig-z RE X
2} )4 3.1 IL-18 B R HLA
e L1 B T B2 0 8 6 P M1 7 o I 0 2
OFy . . . : . JRLAN B A0 B e A P AR T N R BT 22
HE . U L 26 9 I S T4 A A 2 B
| REME 1L 18.MMP-2.25(OH)D 7k EF VA7 7/ R SR e U N R PN P
CCA BERBEXEETH DVT i ROC H£ HAN, 38 TL-1B8 78 CCA il A1 B g i g 7K STt
Fig.1 ROC curves of postoperative serum IL-1p, MMP-2 B.5REMNRETIGA L AR AN 3897

and 25(OH) D levels of CCA patients for predicting

occurrence of postoperative lower extremity DVT
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AP ZE S [/ G 3 R i R TR A RUR
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S B AR L K R SR s BERA BRI
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TN HRAL, Bt R ™ R R A B 0L TL-18 K E
ThEr, 278 IL-18 Al RE 2 5 142 8 B, TL-13 38 5 3
S 2H SR 1 38 L 0T B I R R 5 B AR Y
SR 1] 100 5 50098 P B 200 B 43 0 22 o R RE XL L
P B DI RE R, DT A i /0N Al 266 B R 3R 4R H Ut
HED AR J5 98 0E J o i 487 BRRD TL-18 7K - i 1 I x5
Wip; DVT HA EEE XL,

3.2 MMPs BJ{E A #LHI

MMPs & —2& DLBF MO DR 19 2 Tl 2 0
L T A A SR 0 O S0 R B B 43 A TR TR | A
S5 N7 i A s A A B g R bk HE AR L AR R
MMPs % % i G B B 51 - MIMP-2 75 40 Jifd 41 5 52 1
e figf | 100785 98 D M A ML B S AR A b B
A O P A N A e T e 0 B T R % g
T3 S5 S E SRR E R ARk
WL E T ICE ARG &4 DVT B, i i MMP-2
KV TR KA DVT @835, MMP-2 7] AE 2 fii il
DVT WAL 46457 s S5 A W58 K . 7 CCA B #
L 1L E MMP-2 K V- T e i BREH DL K | B2 N
TARE G AR HH L R CCA B Wi s i & 2 A
FUURIFS L. CCA RIG &4 F R DVT B4 1l
H MMP-2 K- TARKRA TR DVT &3, F Hi#
FARJE MG MMP-2 5 D-— & FIB & i % £
%, B MMP-2 f]E7E DVT JE i F2 v % 4% & %
YER . MMP-2 3 B 3% 3K Wi % P9 B 40 A 1) 4% i
AT, S B0 N R B B SRR 32 5, O IR T R B
% . Zhang 7 WS R L. DVT KA Y7 AT B
I3 MMP-2 7K 5 25 5 F 1IF 5 X B840, 75 1A% 44
FER TR E B XEENEM ., AU — LR
T MMP-2 & CCA & AR J5 &4 DVT 5% mm K
F LR MMP-2 36T 68 &k DVT 1B (14 5
M

3.3 25(OHOD BY1E A #L %I

25(OH)D 2k 44 R D iy AW =9,
e T HUA R AR D s K ARk, ok
W2 I R B 4 A R D AE R e g8 O L 4 4 I
G D RE R I AR AE S b R HE A AR =
ARE S 2R I R R A R, AR R,
DVT B i 25 COH) D 7K - ik T i Fg xf 8 41,
25COHD KA DL T8 B B0l DVT, & DVT k&
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Az B ST R PR ZE T R AT i Y R B CCA AR
F LW 25O D KFREAR, 25 CCA Bk i & A4
R A, CCA RJ5 &£ T B DVT B I
25(OH)D KB ZFR TR AA FE DVT &, H
5 DVT KA KA bR 2 fAHE, 25 COH) D K Ft
FE CCA BE ARG K4 DVT B9 R £, % 0 4k
AR D KOV B AR 5 8 I 3 55 00 38005 2% B AR G, 2
AR D ez 0T R I T Ak I e R
FT R P 5 S VAR S 0 v RS i of A4 T 1Y
U

3.4 1L-13.MMP-2.25(OH) D Bk & T il B9 %4 &€

RSN A G ML 1L-18, MMP-2, 25 (OH) D
SHBREG AP AR E A T CCA BERE R
AT DVT 5 AUC 0,961, REEE 90.70% , 4F
51 88.52 00 ML T = B — T L R W — 45 r o]
AEJCIE A R DVT &A= (1 Z R ZALH , 1M 248 b5
KB o0 BT 30 3 B RRE L 3 5 R A S AR A G S
FE 1% BORE HE L PP A DVT B9 & A KU 3 T 5K A 46
F14) T 0 A Y LA o 0 R L AR T REH TR R
DV'T & i £ (0 5230 0 2 A XU 43 )2 R A Ak T
TR T7 R W B R 2 AR

g B RT ik, CCA B #H AR J5 ME 1L-13, MMP-2
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