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Abstract

BACKGROUND

Patients with esophageal cancer (EC) are prone to thoracic
infection after surgery, but there is a lack of early prediction
markers. Based on the fact that matrix metalloproteinase-9

Baishidenge  WCJD | https:/ /www.wjgnet.com

(MMP-9), immature platelet ratio, macromolecular B
lymphocytoma, and changes in lactate dehydrogenase
levels are all related to infection, it was speculated that these
changes may be candidate markers for clinical prediction of
thoracic infection and sepsis.

AlM

To investigate the expression of B-cell lymphoma-extra
large (Bcl-xL) protein, lactate dehydrogenase (LDH),
immature platelet fraction (IPF), and MMP-9 in chest
infections after EC surgery and their role in predicting
sepsis.

METHODS

From February 2016 to October 2020, 187 patients with
chest infection after EC surgery were selected as an
observation group. The patients were divided into either
a sepsis subgroup (16 cases) or a non-sepsis (171 cases)
subgroup according to whether sepsis occurred. And 187
patients with no infection after EC surgery with matched
clinical data during the same period were selected as a
control group. The levels of Bcl-xL protein, LDH, IPF, and
MMP-9 between the two groups and between patients
with and without sepsis were compared. Pearson analysis
was performed to investigate the relationship of Bcl-xL,
LDH, IPF, and MMP-9 with the severity of sepsis. Logistic
regression was used to analyze the factors related to sepsis.
Receiver operating characteristic curve (ROC) was used to
analyze the performance of Bcl-xL, LDH, IPF, and MMP-9
in predicting sepsis.

RESULTS

Bcl-xL, LDH, IPF, and MMP-9 in the observation group
were significantly higher than those in the control group
(P < 0.05). The operation time was longer and the levels of
Bcl-xL, LDH, IPF, and MMP-9 were significantly higher in
patients with sepsis than in those without (P < 0.05). The

2021-07-28 | Volume 29 | Issue 14 |
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levels of Bcl-xL, LDH, IPF, and MMP-9 were positively
correlated with APACHE II score (P < 0.05). Logistic
regression analysis showed that the risk of sepsis was
1.174, 2.883, 2.562, and 1.948 times lower in patients with
Bcl-xL, LDH, IPF, and MMP-9 expression higher than the
averages than in those with Bcl-xL, LDH, IPF, and MMP-9
expression lower than the average (P < 0.05). ROC analysis
showed that the AUC of Bcl-xL protein, LDH, IPF, and
MMP-9 combined to predict sepsis was 0.964, which was
greater than those of any index alone (P < 0.05).

CONCLUSION

The levels of Bcl-xL protein, LDH, IPF, and MMP-9
in patients with chest infection after EC operation are
elevated, which are closely related to the progression
of the disease. They have good predictive performance
in predicting sepsis secondary to chest infection after
EC operation, which is convenient for guiding clinical
prevention and treatment programs.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AT K 5T Bk & 4m 2 (B-cell lymphoma-extra large,
BelxL)%& @&, FLER LA F(lactate dehydrogenase,
LDH). A& # e ) 2 bk & (immature platelet fraction,
IPF). /4 /%% & B-9(matrix metalloproteinase-9,
MMP-9) /28 % J#(esophageal cancer, EC) K J& Jé Jix 2%
Fe v 6 F A BT B A 69 2R

TixE

F2016-02/2020-1047 18] 18741 EC K J5 M IE 1 4 %
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LDH. IPF. MMP-97K-F, 5k JflPearson4#7Bcl-xL
%@ . LDH. IPF. MMP-95 ik & smth 42 % 09 %
%, Logistic®= )2 7 5 ik AL 09 AR K R B &, %
K TAEHFAE th & (receiver operating characteristic,
ROC)4#Bcl-xL%& & . LDH. IPF. MMP-9FM| ik
ES R &

=R

WELABcl-xL& &« LDH. IPF. MMP-9% %t B 40
B FAZHP<0.05); M F RutE Kk TRk AR,
Bel-xL%& ¢ . LDH. IPF. MMP-9K-F & T aEIk &5
(P<0.05); Bcl-xL& & . LDH. IPF. MMP-9K-F%5
APACHE Il #% £ EE48 % (P<0.05); Logistic= )2 7
oM, R 27, Bel-xL%& & . LDH. IPF. MMP-9
2 T F B A MR 0 R 3 AR T 3918 % 04
1.174. 2.883. 2.562. 1.94845(P<0.05); ZROCH#r
Bel-xL& & . LDH. IPF. MMP-9B&A-Fiml k75 64
AUC#0.964, X TAE— 35 AR F 1 FAM] (P<0.05).

&t

ECAKJG Myps B % %Bcl-xL%& & . LDH. IPF.
MMP-9K-FF+&, A5 mHE#HE X R W, LFRNEC
ARG P s B e ok 5 PR A LA BT TR & Ak, 42T
BFERTEG BT E.
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metalloproteinase-9, MMP-9)ZMMPsZ ik - E il i1 2
—, &R B AR T RE R S R R KRS, iR
FEAC O IESE R I BRRE TG A R I EZE G R 2
—, HABFEERM, /NG9 B B AR IR G ol B0 32
SRR AR R AR R SRR A 1T AR s L /N L 2
(immature platelet fraction, IPF) A ¥HERf. ELUME S I
ANBR AR AL K43 Btk L4198 (B-cell lymphoma-
extra large, Bel-xL)EE A& —FPiHT-EA, AeH Hi%
RN E . HUARE AR, FLER b A (lactate
dehydrogenase, LDH) CL i ilF S 2 SR R, HAENK
B R A A R B T, FLS e T AR AR .
AT AR Bel-xL& 1. LDH. IPF. MMP-97EEC
A5 R I G v (R 20k S IO B EEE (1 28, AR 5E
IR R M FRIE AR R A AL IR (I 2% IR
.

1 RIS

1.1 A4 #£2016-02/2020-01 315 187HIECA J i s B 4
BEAVEMERA, FARAE 2 R AR EEIE 7 NI RRAE(16
By AEMERRE(171490) &3, FRak BRI R R DT
BLI I8THIECA J5 ARG B FH AR Juxt HZH. Y NbrifE: &
HEUREIE K2 WIS EC, & E BT TAREIT,
LA TCIE G, HI 1A H A TP 20 55 R
J52% (APSIC guidelines for the prevention of surgical site
infections) "ARHE, F45 Gl AAARTE K 9256 =2 Wrkfis
R RAEMEERG; B, KRMEERESERER.
FERRBRAE: A e BRI PR A gy, N AR
2y FAbR R TR B . PR ET . EERE. AA
AR FAALE . FRER . A HE R TR Y
] HE(P>0.05). WLF#E1.

1.2 7 & A dEbrtaill: RfE1 ARk, RAHAURER S
RN B EF K2 mL, & 0CER10 em, BFE 1S min,
3393500 v/min), KA I, KA _EEEEAEYIREL
A PR ) B AR S L DHACE; il B 8844
FH A PR 2> 7 B S % 177 S MM P-97K - Bel-xL
TR JR YIRS RN 2 I E K2 mL,
K HISysmex I /3 T ACIITPE. 4R E 15 i B AR 56
FHEIT 22 6 15 A 520 B 56 k.

1.3 Mg 47 (DX A KR EAE . AERRERE %
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PRk 5, SN 4% T7 2 55 M HOE IR AN IR A, B
mean =+ SDFIR, W2 (] LLECR SR AR e 56 AH K
P43 12K H Pearsontf ¢ 240 Logistic[A )3 /7 FE; 52k
# TAEHFE 1 28 (receiver operating characteristic, ROC)
S HT TN RE. P12k AU 55, o= 0.05.

2 BR

2.1 ##ABcl-xL% & . LDH. IPF. MMP-9rbix Migg
HBcl-xLE A LDH. IPF. MMP-9%¢% B2 5.3 T+
(P<<0.05), W.32.

2.2 Mkdrse EMRAE B FBcl-xL& @, LDH. IPF,
MMP-9 A% FRAE 75 A e BRRE S IR 4H B 3 43 ik
BROAE . JRARERERCE. MRERAE . ARMGERERE RS, M
Bl ARFEAREL. WA E . FART. MR RN
ARl g, HERP 0. FiE . 18k pH g
i Lz, 22 Gt 3 IRERAEF RIS E] . Bel-
xLEH. LDH. IPF. MMP-9% ARk FHIE i3 ne<
0.05), W.#3.

2.3 Bel-xL& & . LDH. IPF. MMP-95 IR &3 5%
WA X & 160 B E APACHE 113N
(23.06=5.14)%r. K HPearson#H AT 1204, 45 8
7, Bel-xLEH @ = 0.636, P = 0.008). LDH( = 0.654, P =
0.006). IPF( = 0.799, 7<<0.001). MMP-9(¢" = 0.812, P<
0.001)5APACHE 11 ¥4 S IEAHC. WA 14,

2.4 REFEHaE A WLogistic® )3 F A2 54 L&
RMERE MR, 0= KK, 1 = KA, ANFRE
6. Bel-xLE . LDH. IPF. MMP-9F A H A& T
Logistic[EIHT7 25047, MHEISMEXT &Lk 3 A F T
oy EFIRAY, K THMERME N, & T ERE 2, 453
R, FARES 5 REE L IP>0.05); Bel-xLE .
LDH. IPF. MMP-9 T ¥MH # i AE e B 0 XU 7331
AR THMEAA1.174. 2.883. 2.562. 1.948f%(P<0.05).
4.

2.5 Bel-xL& @ . LDH. IPF. MMP-9FRM| ik A 5% 44 2k
it DAMREEIE N EREAR, LAAERRBEREABAPERE A, 224
AR TR BHAE IROCHI 2R, 45 R IR, BelxLEE A
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5%, % Bel-xL&EB. LDH. IPF. MMP-9EREREAGHIEBRRPHNRE LIRS ERAEE

xR 1 AE—RERNLL

— TR WIEZ4A (7 = 187) X884A(n =187) ty* PIE

FHS(mean = SD, ) 43-85(63.69 + 9.85) 45-84(62.98 + 8.76) 0.737 0.462

FESI(%) ES 111(59.36) 108(57.75) 0.099 0753
T 76(40.64) 79(42.25)

INREHEE(mean + SD, kg/m?) 18-28(24.14 +1.35) 18-28(23.98 + 1.22) 1.203 0.230
BB 135(72.19) 128(68.45)

A= BE MR 52(27.81) 59(31.55) 0.628 0-428

FARBYB(mean + SD, min) 90-167(104.63 + 15.36) 92-165(102.28 + 14.18) 1.537 0.125

FBERIR 51(27.27) 49(26.20) 0.055 0.815

s IR 18(9.63) 20(10.70) 0.117 0.732

SIHE S 29(15.51) 25(13.37) 0.346 0.556

12 BEEMATERR 8(4.28) 6(3.21) 0.296 0.586

& 2 P4EBdA-xLZBH. LDH. IPF. MMP-9tEE(mean + SD)

B3| ME22A(n =187) XY9R4A( =187) t PE

Bcl-xLE&EB(ng/mL) 3.66+0.74 0.80+0.31 47.042 <0.001
LDH(U/L) 564.48 + 41.59 184.25 +30.67 100.619 <0.001
IPF(%) 3.14+1.05 1.63+0.59 17.145 <0.001
MMP-9(ng/mL) 316.57 +68.94 104.13 +50.85 33.912 <0.001

LDH: SLERIRSES; IPF: ARAGERIVIMREEER; MMP-9: BERE/EE5H-9.

10 - 9 -
8 [
5 8+ 7k
I g 4r
P =
m , oL
1 |-
0 ‘ : ! 05 20 g 36
15 20 25 30 o
APACHE II 14y (4) APACHE IL ¥ (67)
1 Bcl-xLZEBESAPACHE 11T XA. 3 IPFSAPACHE TR, IPF: AR Mk 2.
1200 - 800 -
s 700 F
1000 - ./.)).)/
600
. 800 ot * 3
S e ° > 500
L 600 §’ 400 -
- s
400 = 300
200
200 -
100 [
0 | | | 0 | | I}
15 20 25 30 15 20 25 30
APACHE II 14y (5 APACHE TI 15> (4)
2 LDHE5APACHE II1E9XAR. LDH: FLERN SlE. 4 MMP-95APACHE TR, MMP—9: 254 )E & .
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£2, %, Bol-xLEBE. LDH. IPF, MMP-97r BB A SRR DSRA MRS EOVRIAE

R 3 IRSBAE. FRSBESDEBA-xXLZEH. LDH, IPF, MMP-9tEH(mean + SD)

/B3| BKEAEN = 16) JERREIE N = 171) Hy PIE
s 65.28 + 15.20 63.54 + 13.49 0.488 0.626
M3l

=] 9(56.25) 102(59.65) 0.070 0.791

£ 7(43.75) 69(40.35)
NREEH (kg/m?) 23.98+1.95 24.16 +2.07 0.334 0.739
RIIE

BEDE 11(68.75) 124(72.51)

BETE 5(31.25) 47(27.49) 0.001 0-976
FABLH

Ivor—LewisA 4(25.00) 45(26.32)

MckeownAR 6(37.50) 62(36.26) 0.016 0.992

ZERBEBIRA 6(37.50) 64(37.43)
BB R/ ) \em) 4.30+1.89 3.96 +1.55 0.823 0.412
FARBYE(min) 130.05 + 18.48 102.25 + 16.03 6.547 <0.001
ANPERIME(mL) 206.58 + 61.76 192.49 +59.31 0.906 0.366
REFESR

FERIR 4(25.00) 47(27.49) 0.006 0.936

BIWNE 2(12.50) 16(9.36) 0.001 0.972

& 3(18.75) 26(15.20) 0.000 0.989

12 PREM AR 1(6.25) 7(4.09) 0.057 0.812
Bel-xLZ&EB(ng/mL) 6.85+2.13 3.25+0.69 15.344 <0.001
LDH(U/L) 898.87 + 206.52 533.19+ 176.43 7.812 <0.001
IPF(%) 5.09 +1.85 2.96+0.71 9.467 <0.001
MMP-9(ng/mL) 498.56 + 174.19 299.54 + 156.28 5.079 <0.001

LDH: SLER SRS, IPF: ARAGEMI/IWRELR; MMP-9: 2% EEOIE-9.

® 4 HRSERINRRNLogistic@TSTZDHT

FINRR Yii SE Wald y* P OR 95%Cl

FANE 0.405 0.401 1.022 0.083 1.500 1.356-1.659
Bel-xLEB 0.160 0.050 10.297 <0.001 1.174 1.045-1.319
LDH 1.059 0.301 12.377 <0.001 2.883 1.5696-5.209
IPF 0.941 0.266 12.506 <0.001 2.562 2.445-2.684
MMP-9 0.667 0.203 10.796 <0.001 1.948 1.031-3.682

LDH: SLERIRSES; IPF: ARAGERI/IMREEE; MMP-9: BB E6HE-9.

LDH. IPF. MMP-9FUMl AkERAE R AUCHK 0822
0.799. 0.812. 0.839; SffiLogistic —sC[alAFLA, IR [A] i
MIEEElogit(p) 73 BT F-4EFRIC G TN BRAETROC, 4551 2.
7N, FARPRER A I BRAE I AUCH0.964, WIS, K5,

3118

ECHE 4 BRIE N 28 V) T i v i A L B A ) il —,
BB Eor, REECKRER. LR fE ke T
7, 7 £ A U R AR B AR AR K
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AWHEETF, ECHEAAR BN ZR AT LA I, (EA & i
TG S L TR B AE AT 2 PR HIE e PR — KA. dnfeT
5 B CAR Ji il ff JE e B 24 A ik B IR\ 2 X VT A
BTG BIOCHATT. H AT A ERAE (2 W 1 24K
PEMREL O PRI AR T T, RE R
—ECWIIME, (AEZ —E BN L e 1k, LA
PRSI A R R 3 5%

H ATE CA Ji g fls ik e K 4k 5 FHk B A 5 9 AL AR 1)
Roe e Wi, H2Hm AN, HiP &R a5 5O R
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5%, % Bel-xL&EB. LDH. IPF. MMP-9EREREAGHIEBRRPHNRE LIRS ERAEE

# 5 ROCHIFER

e AUC 95%Cl P Cut-offfg BURE (%) RRE%
Bel-xLEB 0.822 0.760-0.874 <0.001 >5.44 ng/mL 75.00 83.63
LDH 0.799 0.735-0.854 <0.001 >671.65 U/L 81.25 69.59
IPF 0.812 0.748-0.865 <0.001 >4.32% 62.50 89.47
MMP-9 0.839 0.778-0.888 <0.001 > 456.45 ng/mL 68.75 85.96
Ba 0.964 0.926-0.986 <0.001 87.50 95.91

LDH: 3LERI SIS, IPF: RAUZVI WREEEK; MMP-9: ESREBEDEE-9. ROC:ZE T{FRHIETNL.

Bel-xLA& [T LDH
:
0.8 08
I 0.6 2( 0.6
@ #
& 04 B 0.4
2 2
-05 0 0.5 1 05 0 0.5 1
1=ESEE 1=
~ MMP-9 ‘ A
0.8 0.8 ’J
b 0.6 e 0.6
® #
et (s
= 0.4 # 0.4
2 2
-0.5 0 0.5 1 -0.5 0 0.5 1
14 |~

IPF

0 0.5 1

1HE5EE

5 Bc-xLZEB. LDH. IPF\ MMP-9FNIARESAEAVRIAEE. LDH: FLENN SN IPF: ARECAUIL ML, MMP-9: J& 514 8 & FIfiE—9.

i, HZURE. BIIRER K rE R NE L R, 5
NUAZ 28T . 2 RG0m B AT SR X R,
Uk, BRI RE AT A A 2 TN T8 A I R ER
HAE CAR Jim i s B 1) A R P AR AL BT . MMP-9 2
o E L O S N B L AR A SR, AT d i R A
YRS . PR AR e B . Z I 7T
R, MMP-OSARJFIEAA K, W MBS EoR,
MMP-9F} & B AR #H A G BY I  fE G N &, -t
FAUIZE B TR A 1 R e A TR R R LML
TEMMP-9/KF 22 F 5. LDHS: S50 RHi s 5 1, ]
AL IR R P FLEREE AL, |2 A AEN LA S 2 v,
HAE Mg 2B AN E v BT R EAT
T, ARSI v 4 4R 200 e R 55 P A R 4 i
PR IR AT LDH A ML, 7T S5 AT LAA R G5 12, AT
ALK, WEAIMELDH. MMP-9/KF-& T4 HE4H P
<0.05), MCRFES FIRBIFFT—8, B8 3 7E M5 oK
SPARK IR S ECA J5 B s B A 5%, A3 AT AL v g 2
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ECHEE 2R G R F RO, HUR RV RS
TG AT AR BOMMP-9, 44k 17 52 M 20 i A% 8 M 5/ S LDHRR
O RE. Bk, MIELDH. MMP-97K - 54 Tl — &
FREE b S BRECA f5 8 AR Wl Je e, (H FA 4 \LDH |
MMP-9FH K2 VA T AZAE — 5y THI P2,
Bel-xLAT [ F AT LE ML S b, B4 40 i
TAEHL. WEFTIESE, 200 9 REAH DGR n] 1 Bel-xL AL
JA BT XSS R 7, DM Bel-x LEE 2R FFRIA,
MMP-9FiHAC AT _E i b 7 4RI B cl-x L [ 3 R 1A
IPFAMY ] f iy 8 B A% A R P IfL /MR BOIR A, Hoale
R TR I, IR PR MR ERAE G AR R B3 didhAT
T, 5 EE90%. HURKE56.20%. AW 5t K, FEEC
ARG RA B B B HBelxLE . IPFA{L#aH Y
LDH. MMP-9—, Bbfffh e £ T mniass, v b
TR AR B AT B R 78 O 58 AT PPl i e I G 1) 5 1 e
TSI BRI T 0, ECA S5 A A 0 s Jk g 40k 2 e
BRREAE 2 P N AR R AR R SE R, TR )4

2021-07-28 | Volume 29 | Issue 14 |



5%, %, Bel-xLEES. LDH. IPF. MMP-9rE&BAG

K 2> B LA A B 4L 29 2 2 KUK, [ B 52 P 3
AR e Al G Nk R R ERAE KU, AT 4 Logisticll 5
TFESHT, 5 R EIR, BelxLE A LDH. IPF. MMP-9
e T SE R AR e 1) AR 38 AR T B 19117
FEUA L, R (A LA F AT RE 2 AEMMP-91E H N 4H
i e R BRI IR T BB B0 B 1R 2R A8 10, Gk
Wl B4z, afin IR I B AR T SOR B i MR A 1
B[RS JERE SN R 20 i 453 55 1 i BB e l-x LER [
LDH/AKFTH Y, RAEITFEA T, BRI, CX
BB [ S A% G 9 RE TR AR TE IR ERAE £ 3 R R AR R BT o
s, (LS WM ERRE I BURREE . R E S ARIK90%,
P, AR R BROCHHTER, Bel-xLEA.
LDH. IPF. MMP-9A Filll i ERAE FIAUCH0.964,
TR N8T.50%, 55 N95.91%, BAT B A, {2
KR ZAL, ZIRTSEhrff o, B fe gk A= ke
i B R B D, BRI AR G 22 AN 8] AT A,
R BRI R R I 75, A 5 S ik — DR

4 g

Zx T sn, ECA G M ik 4 i35 Bel-x L& H .+ LDH.
IPF. MMP-9/K-FTt, H5RtEEREXREY), K
ECA i i fis R G 4k 5 Mk B3R HLA R A T e, (- T-48
FIGIRTEEDTETTE.

NERR

(oA /=)

Lo 52

TR AT R T AN, S AR RIS T
ARBESR LRSS, RIS A SRR R AE A KU
ke, BEMTSZN BT AR, XA A=A B
A eI AR R .

ARG N BAN 2, R A i i 2 G Ak B 1
MU, HAR A G558, I ARGz,
R DB I 2 IR TT i R AR I MERE, f6 ) Efm. B
IR 98 (B-cell lymphoma-extra large, Bel-xL)& [+
F IR M S B (lactate dehydrogenase, LDH). A E AL/
iz b2 (immature platelet fraction, IPF). 35 4@ & i
-9(matrix metalloproteinase-9, MMP-9)RE WS 7195548 & A= 4]
WK AE YRR AL, 9 SRR AR R B Fe 7R R H.

fealg = oo
B BelxLE . LDH. IPF. MMP-97F &% A J5 I
o JE G v (R TR R TN P B ) G . 3G i 9
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PR RARIPOVRIA SIS A BV R

R FR A LR FE AR AL S I s TR . B BB RE A A
R, NEEEEE AR B AR IR A IR, SRR
LB IR .

SR A

AR5 L AT I L e R S A [ U1 3 B 1Y)
%, FIW ML BelxLE . LDH. IPF. MMP-9f)45{k
IKCPAE BB T A S B15 A  f JR e . e FEE 1R

MEEHBclxLE . LDH. IPF. MMP-9%:% R4 5 2
Fhi. MEEREAL Bl xLE 1. LDH. IPF. MMP-9%3E
JHe e 4 B 1 b, H 55 APACHE 11 ¥4 2 IEAH%. Bel-
xLZE . LDH. IPF. MMP-97 T Ml & K A ME e
R U 23 A AR T S50 3 2 23435, [ B Tl ik 2 1)
AUCHKNO0.822. 0.799. 0.812. 0.839, #-FahrIE AT
MIMEFARE FIAUC H0.964.

BEEAGBclxLEH. LDH. IPF. MMP-9/K 28
X S B i B AL R B R 2 2 AR, EL St ik
Je R REY), T8 FIRIR B PA TR

REf=

AR FEAE BT A5 A A 0 SR AN R PR F6 7R T
TS 2 1% IRIRAE ], (H 2 5 T AR B e s 3145 1
JE G R AR AE B E B 2, RN AT TEX A
PRSI Gk = AN [RII 18] s A FELRE, A R fE SR S 2 A
A, SER SIS (B S5 Rt — D AR
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