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Pathogenic characteristics and influencing factors of pulmonary infection in patients with acute cerebral
infarction

WANG Jingyue' , SUN Bo”*,ZHANG Jiang' ,PENG Yanbo',FAN Haiyan', AN Yanqiu' (1. North Chi-
na University of Science and Technology Hospital , Tangshan 063000, Hebei ,China ;2. The Second Hospital of Tangs-

han) ™™

Objective To analyze the pathogenic characteristics and related influencing factors of pulmonary infection
in patients with acute cerebral infarction. Methods 168 patients with acute cerebral infarction combined with pulmona-
ry infection treated in our hospital were selected as the study subjects. Sputum samples were collected from patients sus-
pected of pulmonary infection 48 hours after admission for interventional treatment,and then inoculated into different cul-
ture media for pathogen identification. After the venous blood of the patient was drawn,the level of inflammatory factors
of the patient’s cells was detected by automatic biochemical analyzer. The virulence genes were detected by polymerase
chain reaction (PCR) for 19 strains of carbapenem resistant Klebsiella pneumoniae. Comparing the clinical data and re-
lated medical history of patients with acute cerebral infarction combined with pulmonary infection with those without in-
fection in the control group,and the relevant influencing factors of acute cerebral infarction combined with pulmonary in-
fection were analyzed. Results A total of 168 strains of pathogenic bacteria were detected. 123 strains of Gram negative

bacteria,47strains of K. pneumoniae (27. 98%) ,28strains of Pseudomonas aeruginosa (16. 67%),17strains of Esche-
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richia coli (10. 12%), and 12 strains of Acinetobacter baumannii (7. 14%). 35 strains of Gram positive bacteria,
12strains of Streptococcus pneumoniae (7. 14%) and 10 strains of Staphylococcus aureus (5. 95%). 10 fungi, mainly
Candida albicans (8strains,4. 76%). The levels of the TNF-« and 1L-6 in pulmonary infection group was higher than
that in the uninfected control group. In this study,19 strains of carbapenem resistant K. pneumoniae were detected ac-
counting for 40. 43% (19/47), and all carried fimH., ecpC, fepA. and pulD virulence genes, while the carrying rates of
ecpD, fyuA,ybtS,irpl,irp2,and mrkD virulence genes were 89.47 % ,78.95% ,73. 68% ,68. 42% ,68. 42% ,and 63. 16% ,
respectively. There was a statistically significant difference between the infection group and the uninfected group.in terms
of age,smoking history,hospital stay, NIHSS score at admission, previous pulmonary disease history, whether with diabe-
tes.dysphagia, massive cerebral infarction, invasive operation,and whether to implement mechanical ventilation (all P <<
0.05) ,and there was no statistically significant difference in gender, history of stroke,and presence of hypertension be-
tween the two groups of patients (all P>>0. 05). Further binary logistic analysis showed that smoking history, NTHSS
score>14 at admission,disturbance of consciousness at admission,diabetes,dysphagia, massive cerebral infarction,and in-
vasive operation were the risk factors for acute cerebral infarction patients with pulmonary infection (P<C0.05). Con-
clusion The pathogenic bacteria in patients with acute cerebral infarction combined with pulmonary infection were mainly
Gram negative bacteria.and The level of TNF-a and 11.-6 were significantly higher than patients without infection. The
detected carbapenem resistant K. pneumoniae carries multiple virulence genes. In clinical diagnosis and treatment,effec-

tive intervention measures should be taken in conjunction with the risk factors of lung infection to reduce the risk of infec-
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tion for patients.

[Key words] acute cerebral infarction; pulmonary infection; pathogenic bacteria;risk factors

S M i A5 BE ( Acutecerebralinfarction, ACD) 2 IIfi
PRE WA RGP 22— B2 R sl 551 & i iR
P i 507 M 2 2 k2B S T 3 L O LA B AR AR
HHHABIRRE ERRESER AT EEE D EESR
AR R B S R DT E SR A
FEBE B K o T 2R RNR , 2 808 % 6 01 2 Fh 5k
Tl HAE R R A, S 30U8 2 HER D BE N B 0 I
MR B RIS, 45 50 S BURSRIE YL L B I il S ek
YeAE S M IR AT B8 3 T BT AORE 2 — AT R A A
o T Rl I IR 97 ME FE L X B8 TS 1 AN B R
I SRR SRR I E R -,

AHIF 5T X EL A3 B AR BE 6 97 1 201 I A BT A T il 6
TR 55 R e A s 90 SR e 1) R R L 43 A it 9 U 2 1Y
g J2E REAE BAE OGS P 2R L A5 R IR AR

mel5 A&

1 #HRMYK

TEIBCT A A 3 TR A B s R B iR 9T Y 168 191 2tk
i A B i A S e R N BE SR 5. A KR ME: O
Y5 8 Uk LI R R 5 s Q45 & (b 2R i
PG HI2IG 48 R 2018) i OC T 2P I A5 3R 1 12 W A
HEIF 2K M CT  MRT W02 5 O A i 1 T i 76 ek
e NG S Az it gy L 25 A Bl 50 R e 12 Wi b v
DS HARRBRH OS5 AR E . HERbRE.
OB >80 % ; Q48 2 HAR R 5T E s O F I A
Jifrygs & ol T AN )R A D B I LA A Bk
Fo BEMLIE H A 0 2 P Rl AR AR R I K i A ek g AR A
80 {4l >y X B 2H

AR ST ARAR B A B 2 D1 2 o AL
2 MARERFEEETE

XFABET AIRIT 48 h S B 0k M F] L IR R R
MESE MR AR IR R 22 =>38. 5 °C , §4 4% 2% AT W 2 3] B 1 i
T 9 A ) B DL Il R R L R AT AR AR R AL T
FRE R A B R KR 1 s L AT R FH JC R A AR
W B RN A . 5 IR Q4 [ I R AG: 96 45V ML AR )
PERA LR TR G FR b, T 35~37 C &M T i3+
24~48 h, % B A 7% R 1] VITEK-2-COMPACT
4 Sh R W 5 e AN Gk A B8 1EA T B A
3 HBE KR F oK F A

T R A R ST Bl & ko 3~ 5 mL,
1500 r/min(E.02FE42 7.8 em) 8.0 10 min, 23 5 IfiL
. SRR Mindray 4 A 24 L 43 Hr AL BS-280 (+h
I RN 38 3 A= ) B2 97 FL - IR A A PR ) A ) Az ) e
JE RS F (TNF-o) . FH 41 LA~ R -6 (TIL-6) 7K F-,
4 MESEFLMXRETAES HEFEKRN
4.1 DNA BRI R H & Wb 2 1 2% 4 o
DNA K 19 BRI e 7 %85 45 28 il 9 50 B A0 7 422 F T il
BE AR b, CO, fHIRFM T & 57, Pt 3~5
PRABLIE 6 7% B T EP B N A 300 pL JCTH 281K .
W), M 10 min(100 “C) JFA ML B (UK | 5
min) .12 000 r/min(E .04 7.8 em) B0 10 min,
BBV WARAE T-20 °C
4.2 FAARAEN
4.2.1 SRR RN A SR KR &
Z W SCHRS T i i A T AR TR 4 AR AR 55 PR )



TE R ORE M F K E 2023408 418 B 08 M

972 Journal of Pathogen Biology Aug. 2023, Vol.18,No. 08
B AWETE R 47 BR AR e B A T G T A T R 0 2
4.2.2 WA FR  DNA Bt 2 pL, E RS54 1 PRBR 19 Bk #2840, 4300, 19 BRI 7 25 4 2 il %

pl,2 X Reaction Mix 12.5 pl, JITA B XUZE 4 7K b
EERR R 25 pl,
4.2.3  IRAHBERC UK UK 92 OB L VkORE o
JE A 10 BB e I 5w PCR ¥, T 110 V
HLUE R L LUK 30 min, S5 . R H 5 A0 AR AL AT
AR WG 25 5 I R AE
5 MBS

Xof L 2 i R B B T It 90 SR e 21 A8 S R R e X
MR R0 7 1l PR BT RE B2 A S B ) 935 4F 1 L 1 531 W
S A BE I ) A B i 58 [ ST TR B pl 2 ) RE sk A T
4+ (National Institutes of Health stroke scale score,
NIHSS #F53) . A Bt B 5 U A5 A7 Jo 4% v s | B A il
PPN S R AR PR LS 7 A R I He A A PR R
T AR AR BE 4 AMEERAE L A5 S AL BRE
6 ZitsoMn

K SPSS 26. 0 Ge it 27 0 B 8 A U Wt 5% £l
PEAT AL BE 3 Ar T i BORER 2 s 7 3R TR R
LA B B8k B i 4 38 (7)) Kos AT R R T ¢ A
B X0 R PR R T B et AR R A
ZHE M. 2 HE 5 R H — 70 Logistic B IH, P <<
0.05 HERAGIFE L.

& =R

1 FEESHER

LR R B 168 AR, 2L B MR 123 fk
(73.21%) , Horp il R SE TR A TR 47 BE (27,98 %) . i 4%
PR M B 28 Bk (16. 67%), Kk & B 17
(10. 12%) B0 S RN SHFTH 12 $R (7. 14 %) , B AT &
10 % (5. 95 %) , i S B ML FT 7 6 Bk (3. 57%0) , W4 3
R ME 3 RR (1. 79%) . FEZPHMEHE 35 #k
(20.83%) e i R AEBRTE 12 #k (7. 14%) . & ¥
A ER E 10 Bk (5. 95%0) . A A Bk B 8 Bk
(4.76%), &M ER A 5 #k (2. 98%) . H W 10 %
(5.95%0) , o, PR ZZWERETR 8 Bk (4. 76 %0) , A4
YR 2 BR(1.19%) .,
2 AESHEEEMEBERERTFKETLE

XoF b 2 AR B8 45 O il A0 Sk e £ 3 5 0 LA R A
KR 08 o P Il N I 2 K T N 1 . 2 4 7
TNF-a 7K ¥} (19. 32 - 1. 24) pg/mL, 1L-6 7K F K
(38.09E 1. 48) pg/mL, A YL Xt B AL B TNF-a /K
Wb (6. 55 £ 0. 52) pg/mL, IL-6 7K F & (16. 11 &
0.99) pg/mL, 4L #H TNF-a. 1L-6 /KF 22 S 44 5
P18 X (¢ =113.635,120. 399, % P<C0.05),
3 MxESEREMARERESHNEERSFER

SCE AR fimH ecpC.fepA . pulD B Jy 5 ] 1 #5717 K
H100% .17 BR¥EHT ecpD & S FE A (89. 47%) .15 #%
M fyuA B S HEN (78, 95%) . 14 #R3EAF ybtS # )
FEIR(73.68%) .13 #r#Ear irpl B 13 [ (68. 42%) .
13 BREEMF irp2 B S7 HE 1N (68, 42%) .12 BR 4 mrkD
AN (63.16%)

4 2MREREESHMBBRLNEZMEZRSH
4.1 ZBRERLEHE ST MR EEG LR T
X fi FS SRk g 2 £ 5 R SR e ol R 2 R A I R B R
S5 R AR U0 S A BE 1] A BE B NTHSS $F
3 BB A I 9 9 0 Bl A 5 W DR A AT PR X L K T AR
Pl R BE AR A PEBRAE LR 75 St BLARE A, T 2 R A 2
SIE G EE L (P<<0. 05) M9 A KA p R
SfEE s, AR EEZERI LR ITFE L (P>
0.05)., W#FE1,

1 AMRNEREESHMBELNEERSW
Table 1 Univariate analysis of pulmonary infection in patients
with acute cerebral infarction
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Table 2 Multivariate analysis of pulmonary infection in patients
with acute cerebral infarction
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