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[Abstract] Objective To observe the levels of vascular endothelial growth factor (VEGF)
and matrix metalloproteinase -13 (MMP-13) and tissue inhibitor of matrix metalloproteinases-1
(TIMP-1) in wound exudate of patients with refractory wounds, and to analyze their predictive
value for the clinical effect of negative pressure vacuum sealing drainage (VSD) combined with
artificial dermal repair in the treatment of refractory wounds. Methods Sixty patients with
refractory wounds were selected to be included in the refractory group, and 60 patients with
common wounds in the same period were selected as the control group. VEGF, MMP-13 and
TIMP-1 were detected in wound exudate of all people enrolled, and MMP-13/TIMP-1 values
were calculated. Patients with refractory wounds were treated with VSD combined with artificial
dermal repair, and the clinical effect was observed. The patients were subdivided into effective
subgroup and ineffective subgroup according to the clinical effect. The levels of VEGF, MMP-13,
TIMP-1 and MMP-13/TIMP-1 in wound exudate between the effective group and the ineffective
group were compared. Logistic regression was used to analyze the impact of the above indexes on
the efficacy of VSD combined with artificial dermal repair in the treatment of refractory wounds,
and receiver operating characteristic (ROC) curve was drawn to analyze the predictive value of
the above indexes on the efficacy of VSD combined with artificial dermal repair in the treatment
of refractory wounds. Results The levels of MMP-13 and MMP-13/TIMP-1 in refractory group
were higher than those in control group, while VEGF and TIMP-1 levels were lower than those
in control group (P<C0. 05). In 60 patients with refractory wounds, VSD combined with artificial
dermal repair was effective in 49 patients (81.67 %) and ineffective in 11 patients (18.33%). The
values of MMP-13 and MMP-13/TIMP-1 in the ineffective group were higher than those in the
effective group, and the levels of VEGF and TIMP-1 were lower than those in the effective group
(P<C0.05). Logistic regression analysis showed that MMP-13 (95% CI: 1.037 —1.165) and
MMP-13/TIMP-1 value (95% CI: 1.410 — 3.458) were risk factors for therapeutic effect in
patients with refractory wounds (P<C0.05), while VEGF (95%CI: 0.972—0.995) and TIMP-1
(95% CI: 0.264 —0.756) were protective factors (P<C0.05). By point two-line correlation
analysis, the results showed that VEGF and TIMP-1 levels were positively correlated with the
efficacy of VSD combined with artificial dermal repair in patients with refractory wounds (r=
0.410, 0. 448, P<C0.05), and that the MMP-13 level and MMP-13/TIMP-1 value were
negatively correlated with the therapeutic effect (r=—0.477, 0.570, P<C0.05). ROC curve was
drawn, and the results showed that VEGF (95%CI : 0.643—0.908), MMP-13 (95%CI: 0.706 —
0.986), TIMP-1 (95%CI: 0.712—0.943) levels and MMP-13/TIMP-1 values (95%CI;: 0.712—
0.943) levels and MMP-13/TIMP-1 values (95%CI: 0.829—0.981) had a certain predictive value
in the treatment effect of refractory wounds (AUC=0.776, 0.846, 0.827, 0.905). Conclusion
VEGF, MMP-13, TIMP-1 and MMP-13/TIMP-1 values in wound exudate can have an important
impact on the efficacy of VSD combined with artificial dermal repair in the treatment of refractory
wounds, and the therapeutic effect can be predicted early by measuring VEGF, MMP-13,
TIMP-1 and MMP-13/TIMP-1 values in clinical practice.
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Table 1 Comparison of general data between the two groups

(n=160)
w5 PER (%, 9%0) A TR 5 BB (% 7 B R 95 1L
Jitk g (T +5,%) (r+s)  BIGEGTE WRmHOCHEAIE o elm mAMCERE (k. % (B Y
MEMA  32(53.33)  28(46.67) 54.09+7.18  26.2542.24  23(38.33) 9(15.00) 14(23.33) 14(23.33) 12(20.00)  17(28.33)
X IR 4 34(56.67)  26(43.33) 53.82£6.73  26.17+2.31  26(43.33) 7(11.67) 12(20.00) 15(25.00) 8(13.33)  19(31.67)
X2/t 0.135 0.213 0.193 0.622 0.960 0.159
P 0.714 0.832 0.848 0.891 0.327 0.690
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ik Hi 28 (receiver operating characteristic curve,

ROC) %+ #f VEGF. MMP-13, TIMP-1 7 % K&
MMP-13/TIMP-1 {& X 88 2 36 57 %R /Y 70000 0 18 .
P<<0.05 NESHGEIT¥E XL,
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2.1 MEfT4l 5 X4 VEGF,MMP-13, TIMP-1 /K
& MMP-13/TIMP-1 {8 tb 3 Mt & 41 MMP-13
7KF . MMP-13/TIMP-1 {8 = T X} B 41, VEGF,
TIMP-1 KA F X B4, 22 R A G F8 L (P<
0.05), W% 2,

x2 #AASEA VEGF.MMP-13.TIMP-1 7K £ & MMP-13/TIMP-1 & tb %5
Table 2 Comparison of VEGF, MMP-13, TIMP-1 levels and MMP-13/TIMP-1 values

between refractory group and control group

(n=60,7 £ts)
215 VEGF(ng/L) MMP-13(pg/L) TIMP-1(pug/L) MMP-13/TIMP-1 &
ME A 2 513.42+91.75 242.63+16.54 13.04+2.11 18.614+2.26
Xt HR 41 571.394102.81 220.86415.49 14.1341.86 15.6342.17
t 18 3.259 7.442 3.002 7.367
P8 0.002 <<0.001 0.003 <<0.001
2.2 MERPEQIE B F IR ROV AR - F MMP-13/TIMP-1 fH b3 Tesidl MMP-13,

B 60 % VSD Be & N T B 218 B35 97 A 5 49
H1(81.67 %), oL 11 $#1(18.33%) ,
23 A¥MAHAE LA VEGEF.MMP-13. TIMP-1 7K

MMP-13/TIMP-1 1§ & F A 304, VEGF ., TIMP-1
KR TFAMA, ZR A IT¥E L (P<0.05),
33,

*3 BARNAEILHA VEGF MMP-13.TIMP-1 7k F & MMP-13/TIMP-1 & tb %
Table 3 Comparison of VEGF, MMP-13, TIMP-1 levels and MMP-13/TIMP-1 values

between effective and ineffective groups

(z*+s)
ik % VEGF(ng/L) MMP-13(pg/L) TIMP-1(pg/L) MMP-13/TIMP-1 {4
R 49 530.51+83.58 239.06+14.27 13.44+1.78 17.9742.03
TR 11 437.29+71.52 258.53+13.28 11.25+1.39 21.46+1.68
¢t {8 3.423 4.138 3.818 5.299
P {8 0.001 <<0.001 <0.001 <0.001
2.4 VEGF,MMP-13, TIMP-1 /K ¥ MMP-13/ Ap g, #E 4T Logistic /1194347, 45 R W /R , MMP-13

TIMP-1 {H X B FIGIFROR 52 DAXE @ M4 1
BH VSD G N THEBEZIRITRCR (X8 =14
=0 4F A AR, L VEGF ,MMP-13, TIMP-1 /K
S K MMP-13/TIMP-1 {85 (¥) i g2 ) fE A A

K MMP-13/TIMP-1 {f J2& ¥k 5 P 41 1 B #1897 3%
Hfa R £, VEGF, TIMP-1 J& ¥E Az 14 0] i 2 %
RITRCR B YT RR (P<0.05), WLk 4,

& 4 VEGF MMP-13.TIMP-1 7k & MMP-13/TIMP-1 &3 B & 8T R
Table 4 Effects of VEGF, MMP-13, TIMP-1 levels and MMP-13/TIMP-1 values on the therapeutic effect of patients

[ A8 it HEEER4 FrifE iR Wald X2 1§ P14 OR fH 95%CI
VEGF —0.017 0.006 7.897 0.005 0.983 0.972~0.995
MMP-13 0.095 0.030 10.168 <20.001 1.099 1.037~1.165
TIMP-1 —0.806 0.268 9.029 0.003 0.447 0.264~0.756
MMP-13/TIMP-1 {& 0.792 0.229 11.977 <<0.001 2.208 1.410~3.458

2.5 VEGF.MMP-13. TIMP-1 K ¥ & MMP-13/
TIMP-1 5 B ERITR R 408 5
Kt AT SR B R, VEGF . TIMP-1 7K 3F- 5 M fir o

BN B VSD BEA N T H B8 & iR 7 808 & 1E 4

3 (r=0.410,0. 448, P<<0.05), MMP-13 7K .

MMP-13/TIMP-1 {5 HE 77 2R 2 A X (r=
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REANTHKEBERERITTHRENRSEZEEA=T
BMLO=H%, 44 ROC i<k (& 1), 45 % 8w,
VEGF. MMP-13, TIMP-1 /K ¥ K& MMP-13/

—0.477,—0.570,P<0.05),
2.6 VEGF,MMP-13, TIMP-1 /K ¥ & MMP-13/
TIMP-1 {B X 8 & 30 97 2R 09 300 4 (5 ¥
VEGF, MMP-13, TIMP-1 7k ¢ J MMP-13/  TIMP-1{8 X X vk G i & 1697 80O B — 2 1l
TIMP-1EAE g K6 3 728 &, B e @k @ i & VSD (e (P<<0. 05), L& 5,

#£ 5 VEGF.MMP-13.TIMP-1 7K E & MMP-13/TIMP-1 &3} & & &7 X R BN &

Table 5 The predictive value of VEGF, MMP-13, TIMP-1 levels and MMP-13/TIMP-1

values on the therapeutic effect of patients

K5 30 75+ AUC FrifE iR P 1 95%CI cut-off {f PR 5 g EARSE R
VEGF 0.776 0.067 0.005 0.643~0.908 448.04 ng/L 0.818 0.653 0.471
MMP-13 0.846 0.072 <20.001 0.706~0.986 244.87 ]tg/L 0.864 0.714 0.578
TIMP-1 0.827 0.059 <20.001 0.712~0.943 12.43 ;Jg/L 0.818 0.694 0.512
MMP-13/TIMP-1 {& 0.905 0.039 <20.001 0.829~0.981 19.23 0.909 0.796 0.705

1.0 e A7 — 52 I PR L RE 08 8 Ih ) 2 Dt AR o ) T

el i P13 A AL T BT RORE, L, B 348 5

A AL TP X A A4 0 T AR 0 T AR A S 9 45 B 0

L B S5 UG 35 S I PR 36 97 L B B % B A
o B

3.2 VEGF K¥5 VSD B4 A T B B2 & 1R &%

| RHEFR BRI A K TR A TS

1 A A X 40 531 B AR B A 7 A T 1 T B

0.0 0.2 0.4 0.6 0.8 1.0
-

1 VEGF MMP-13.TIMP-1 7K F K MMP-13/TIMP-1 {&
B &G T AR B ROC i £k B

Figure 1 ROC curve of VEGF, MMP-13, TIMP-1 levels and
MMP-13/TIMP-1 values in predicting the therapeutic effect of

patients
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(18.33%), Al W, VSD 5 A T & f% & 5 Bk & hj FH 2
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