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Abstract

BACKGROUND

Ventilator-associated pneumonia is a common complication
in mechanically ventilated patients. Elderly patients with
gastric cancer have decreased physical skills and become
susceptible to ventilator-associated pneumonia, causing
adverse effects, and understanding of the composition of
pathogenic bacteria, inflammation level, and risk factors for
such patients can provide a basis for disease prevention,
diagnosis, and treatment. It is conjectured that Gram-
negative bacteria are the main pathogens of postoperative
ventilator-associated pneumonia in elderly gastric cancer
patients, and they are associated with procalcitonin (PCT),
interleukin-8 (IL-8), and high mobility group box 1 protein
(HMGBI) as the influencing factors of infection.

AlM

To explore the etiological characteristics, changes in
inflammation levels, and risk factors for ventilator-
associated pneumonia in elderly patients after surgery for
gastric cancer.

METHODS

Fifty-two patients with ventilator-associated pneumonia
after gastric cancer surgery at our hospital from August
2017 to August 2021 were selected as a study group, and
78 patients without ventilator-associated pneumonia after
surgery in the same period were selected as a control group.
The distribution characteristics of pathogenic bacteria and
serum inflammatory indexes (PCT, IL-8, and HMGB1) in
the study group, control group, and patients with different
types of infections in the study group were analyzed. The
risk factors associated with ventilator-associated pneumonia
in elderly patients with gastric cancer after surgery were

2023-02-08 | Volume 31 | Issue 3 |
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identified by Logistic regression analysis.

RESULTS

The percentages of patients who were older than 70 years,
underwent mechanical ventilation for more than 5 d,
used more than two types of antibiotics, and had a serum
albumin level < 30 g/L, basic lung disease, and smoking
history, as well as serum PCT, IL-8, and HMGBI levels were
significantly higher in the study group than in the control
group (P < 0.05). Logistic regression analysis showed that
age > 70 years, mechanical ventilation time > 5 d, serum
albumin level < 30 g/L, underlying lung disease, PCT
level > 1.0 pg/L, IL-8 level > 15.5 ng/L, and HMGBI level
> 60.0 pg/mL were risk factors for ventilator-associated
pneumonia in elderly patients after gastric cancer surgery
(P < 0.05). A total of 82 strains of pathogenic bacteria were
isolated from 52 patients in the study group. The main
strains were Gram-negative bacteria (54 strains, 65.85%).
Serum PCT, IL-8, and HMGBI levels in patients infected
with Gram-negative bacteria in the study group were
significantly higher than those of patients infected with
Gram-positive bacteria and patients with fungal infections,
and in patients infected with Gram-positive bacteria than
in those with fungal infections (P < 0.05).

CONCLUSION

The pathogens of ventilator-associated pneumonia in
elderly patients after gastric cancer surgery are mainly
Gram-negative bacteria. Serum PCT, IL-8, and HMGB1
levels can be significantly increased after infection, and
their levels are related to the type of pathogens and are
important risk factors for ventilator-associated pneumonia.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Old age; Gastric cancer; Ventilator-associated
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factors
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© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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® 1 HARE. WRARERTER

=] HER4EN = 52) {0B4R(n = 78) ty® P
MHBIER/ZZ, Bl 32/20 46/32 0.086 0.770
BMI(kg/m?) 23.19+2.37 23.38+2.14 0.475 0.636
e

>70% 28 25

60-70% 24 53 6.137 0.013
HisESiE

>5d 31 30

_— - 18 5.606 0.018
RN ABER

>2f 42 50

<o - - 4.190 0.041
MmES%ES

<30 g/L 33 31

230 gL 1 = 7.022 0.008
EAhs

a 20 16

= - - 5.020 0.025
RS

B 25 24

= - - 3.980 0.046
FEFRP

a 13 16

= - - 0.363 0.547
SIE

B 30 41

= - - 0.331 0.565
TN

= 11 15

= a1 - 0.072 0.788
S [MSAREBR

B 3 1

= /5 . 0.871 0.351

BMI: /AREEE.

R 2 WARA. XNRAMBEIAERSIRKF LR (mean + SD)

A% BlEL PCT(ug/L) IL-8(ng/L) HMGB1(pg/mL)
HRA 52 1.63+0.27 23.25+5.89 82.67+18.14
IR 78 0.65+0.12 10.63+3.42 44.26+12.95
t 28.189 15.435 14.086
P <0.001 <0.001 <0.001

PCT: BSHRIR; IL-8: B4BIRNFR-8; HMGB1: iR KESB1.

(P<0.05), W.3%sS. Y RAE S L5 WP I 25, NP IR T MERE, SEARAE
BEmTIa], BB A dr e 4. B T2 AR TR e
3 e B, XGRS ZE, A TR R A R N 221,
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* 3 EEERABAETERIERIEMENEXERERD T

e B SE. Wald »* P OR 95%Cl

s > 70% 1.468 0.382 14.762 <0.05 4.339 1.876-10.037
HiE=SE >5 d 1.760 0.419 17.654 <0.05 5.815 3.147-10.746
MEBEBKIE<30 g/L 1.281 0.407 9.900 <0.05 3.599 1.784-7.260
BEmE 1.738 0.504 11.885 <0.05 5.683 2.892-11.168
PCT/KE > 1.0 pg/L 0.922 0.341 7.306 <0.05 2514 1.049-6.023
IL-87K > 15.5 ng/L 1.324 0.498 7.063 <0.05 3.757 1.976-7.142
HMGB17K > 60.0 pg/mL 1.070 0.426 6.308 <0.05 2.915 1.263-6.729

PCT: 45X, IL-8: BHIRNER-8; HMGB1: SileXKESB1. BLEME: F#2(605-705791, >70552). HIFESHBI(<5 d~1, >5dAN
2). MERNBBR(S2P71, >2f0R2). MESESKE(>30 g/LN1, <30 g/LN2). EMHEIEH1, B2 RELFN1, BH2). PCTKIE
(<1.0 pg/LA1, >1.0 ng/LA2). IL-8KIE(<15.5 ng/L91, >15.5 ng/L/92). HMGB17K(<60.0 pg/mLA1, >60.0 pg/mL2).

3 5 1 2 6 R
1 0.04_ 006 001 002 007 & VA

0.01_ @ e A sl
2 0 <

B % T

B 5B

B S R

B =Tk

B & AR

B & ek
B &t sk

o P2 e

18— 15 @ B iE2mrkE
0.22 0.18
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1 REREDHE

e R R B, WIS ML S il 28 R AR i RIEESAER, ARG B s
AIRE K B2 JORE A IR N AL I, I % 2 Al AT B L Logistic[FlVA M &, PCT/KF>
PRAEIR B, AU SOREN BAE N B B 22 1.0 ug/L « IL-87K°F>15.5 ng/L. HMGB17KF->60.0 pg/
AR AHE TR R I, B AALMIEPCT. IL-8, mLI A B ARG R AP LAR At 4 1) B 2
HMGB /K T 4. i i iEPCT. 1L-8. KR, hit— PR EPCT. 1L-8. HMGBI R RIE
HMGBIF§6 55 T IR NG 28 A8 BEREIE T3 nmpuRo LA S il 28 60093 IUKE, mTVE s e il 1
T2 PCT AR R AIR, TR~ R B G, AN R vl HEERAR. 5 A8 R, % >70% . HLmGE
BB, R4 5 Z 8 PCT, SEGLME K ABHE>5d. 3G AEAKE<30 g/L. A2l
Bt 2RI RO, PCTEZAERPIRMIAOGHE & AE B AR S KA U DS 4 1 R R 2, 1
fili 48 Fec AR Y T B3 e, AT TR IR AT R IL-8 SRR SR . BEAERS N, A&
NEMAR RN, ARG R AR b R FRThRRIEHTREIR, R DIReISS, 5 215N E 1R
VEBEEBURL, 75 900 [ B I FE rh g LA, 76 28, SRRy, MUMGE S PTRA i i B T Re,
YUY I 2 S st L skt e, A VA B SR A, B R K st £ T A £ R
/NG Rt R S5 R I A TL-8/KCP I 4, B IE R KT BRI T i LA L R AL A
HEEESIEEMFEEA X HMGBUBEAEWR, 718 SWEEAR . %% RS, SEInEe XK, A 2k
AR SEE AT, B AN HMGBL R A k% Wi BB Il S5 22, WPIRJULSS, 50 5 = ARk e, 1X
B 20 FRORG B P 5w, A0 W T Z AR 1 AR R, BRI R LR n] B4 R A UARGE U ], 24 TEAIR 2R (A if
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® 4 WRERREDRHE

RRE FRELRR) FARREL (%)
ZE=ZEME 54 65.85
ot E 1 1.22
EZFERBRE 2 2.44
KiPRESE 6 7.32
i EBE 12 14.63
ARERE 15 18.29
HESATIMNE 18 21.95
BEAME 19 23.17
REEIRE 4 4.88
BIEERE 6 7.32
TEEEENE 9 10.98
BE 9 10.97
BESIRE 1 1.22
NBRuERE 3 3.66
BRR4ESE 5 6.10
Bit 82 100.00

x5 ARAFNARBELBBEE

RAEIEMKE LB (mean + SD)

285l BlIEL PCT(ug/L) IL-8(ng/L) HMGB1(pg/mL)
FEPUERREBE 34 1.82+£0.31% 25.81+6.43°  90.69 + 20.37%
Bt ERAEE 12 1.40 £0.26° 20.49+5.17°  75.83+17.06°
ERRREE 6 1.01+0.23 14.26 + 4.59 50.90 + 14.92
F 24.437 11.101 11.979

P 0.001 0.001 <0.001

SEZOMBREEFSEMEL, P <0.05 SEERPESELL, P <0.05. PCT: SRR, IL-8: S4EN=-8;

HMGB1: SiIBXHESB1.

JiE IR LA, IR R AE, JUH e o R
ISR, LA LERFIRATUAE Al 98 A2

A FLET0 5 B 5 I, PR LA S il 26 R
F FEHOR A AN L BT, X5 B AT A B
[FI B, AH DI FTARTE, A R0 S5 A 28 B X AL A4 98 7 S v
S IFR BE AP e — s 22 7P EHaSEP I FE s, %
2% B B IR BB B PC TS SO AR bR AP i T3 2%
BH A B R e A FUAIHE AT, WF T2 2 =5 B A Uk
P H MIEPCT. IL-8. HMGBI/K Vi, H 2 A1k
JRGL R U, TR G R K. R LA PCT
IL-8. HMGBU/KV-5 BE K Gu i IR R AA 5. 5=
PR B 5 B M Y TR AR R, SRS R HE R
TS S, ZRTE T 2B B R N E R T
FETCAHRRIR ¥~ 25 4 I (R4S SRRE R -1~ 23, 12 2 A F B 58,
AR, PR R G — R Ak IR, K 9RE S5 M A X
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BN

4 g

g b, B B S PRLAR ST 58 S0 B 32 B
ERAVER, YYE MEPCT. 1L-8. HMGBUK 257
mIE, HHAKCE 5% R RSB B YIAHC, JEIFR LA
NI 58 A I B B fE R R 2. (AARHHBAFE—E AL,
AN LIRS T 1R, W REAEAERBAYE, H.3Z 9051 PRI
MNHZREUD, ARFEE R, P RIE.

XERR

[oad HE =

S0 5

LA NFE B IR LU AR B e, % B AN S D RE R B
e EHIER, RN BT RZ A2 s FEE ARG
IRGEAE SR AR WFIBATURH A 28 Ja T A i 8 AL ) JR
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G,

Za5El

IPIRAUAH A il 98 S0 (6 5 RO S PR, ™ B L A
B A, SEOET. B, RRUSTE BRI & FHhiE
ARSI RS A IR A SR 28, S REUNXTHATT,
e R ARBRAR S A G T AAE RS, 7 B T 147
.

e =l

X PR FUE AE B A e R IRTURE S AP il 2% 9 JE
FRFES RAEACT AR RSB R, T 2R IS
RAIRIPHRAL, A RO R IR EE Tt R B 0
K7 ol

oy

T3 JE T DN 5 7 9 DN s R WRNTLAH 5% M il A% R Y UK
PeRCEIRNR, 1T A I A8 VS i B 45 3R R
(procalcitonin, PCT). H4ffi /1 #-8(interleukin-8, IL-8).
IR K AB1(high mobility group box 1 protein,
HMGB1)/KF-, Geit2# 53 R i i fa R 2=

BRI RO 2 R, (565.85%; 5%t HRZHAH
b, BFFE2HIMIBPCT. IL-8. HMGBIZK 5 i 4R >
70% . HUBGEEASI R >S5 d. I35 A& A KFE<30 g/Ls
BRI . PCT/AKTF->1.0 pgL « IL-8/KF->15.5 ng/
L. HMGBI1/KF->60.0 pg/mL¥JNF4E BEA G K AN
WSOHTLAF S it 98 (176 G fes e PRl 2%,

Ealp

T8 T R T A it B RS e A PR LA G fils ¢
HIEfaR R, M RBUMEPCT. IL-8. HMGBI/K
Ak, DA =2 BV TR O S B RIR, B R R
MEIT FBL A B TR m 2 B ARG R R .

R =

AW T S )2 il 8 58 WP IR LAH S P A ¢
fIBAIR AL T BRI T, ERAHT SR R —
A TAREL. bohn: S8 INARR IR AL, FEARRRA T
(RIRER I N\ e B B 22, 38wt T 4.

5 2N
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