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Etiological characteristics and related risk factors of patients with acute

stroke complicated with bacterial pulmonary infection
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[Abstract] Objective To analyze the etiological characteristics. pathogenic bacteria detection and related risk fac-
tors in patients with acute cerebral infarction (ACI) complicated with bacterial pulmonary infection. Methods 178 pa-
tients with ACI treated in our hospital from July 2020 to July 2023 were selected as the research objects, they were divid-
ed into bacterial lung infections (n=45) and non-bacterial lung infections (n=133). The aetiological characteristics and
the detection of pathogenic bacteria in ACI patients were analyzed, and the risk factors affecting ACI patients with bacte-
rial lung infection were analyzed by lLogistic regression. Results 45 patients with bacterial pulmonary infection, 58
strains of pathogenic bacteria were cultured, mainly gram-negative bacteria, accounting for 76. 50 % , among which Kleb-
siella pneumoniae and pseudomonas aeruginosa were dominant, accounting for 25. 86 % and 18. 96% . respectively. The
age, invasive operation, complete bed rest, NIHSS score at admission and the rate of massive cerebral infarction in the
bacterial pulmonary infection group were higher than those in the non bacterial pulmonary infection group (P<C0.05).

Logistic multivariate regression analysis showed that age (OR=1.510, 95%CI; 1.229-1.855), invasive surgery (OR=
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1. 496, 95%CI; 1.201-1. 864) , complete bed rest (OR=1.471, 95%CI: 1. 205-1. 797) , NIHSS score at admission (OR
=1.456, 95% CI: 1.465-1.821) and large cerebral infarction (OR=1.508, 95% CI: 1.223-1.860) were independent
risk factors for bacterial pulmonary infection in PATIENTS with ACI (P<C0. 05). The sensitivity and specificity of Prob

were 85.00% , 67.50% , and the area under the curve was 0. 812. Conclusion The majority of patients with ACI compli-

cated with bacterial lung infection are gram-negative bacteria. Clinical attention should be paid to the sputum culture re-

sults of these patients, and appropriate antibiotic treatment should be applied according to the detection of pathogenic

bacteria. The occurrence of bacterial lung infection is related to age, invasive operation, complete bed rest, NIHSS score

at admission, large cerebral infarction and other factors. The prediction model based on the above factors has an impor-

tant guiding role in predicting the risk of bacterial pulmonary infection in ACI patients.

[Key words] Acute cerebral infarction; Bacterial lung infection; Etiological characteristics; Detection of pathogenic

bacteria; Risk factor
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Table 1  Etiological characteristics of ACI complicated with bacterial
pulmonary infection
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it F AETENTS  EAEPEN

O AL (n=45) BRI (n—133) X P

AR (3 9.101 <0.001
<65 13(28.89) 73(54. 89)
=65 32(71.1D 60(45.11)

P 0.379  0.538
Ll 23(51.11) 75(56. 39)
5's 22(48. 89) 58(43.61)

£ B i ) (D) 0.661 0.416
<14 25(55.56) 83(62.41)
=14 20(44. 44) 50(37.59)

W AR 0.167  0.663
e 15(33.33) 40(30. 08)
I 30(66. 67) 93(69. 92)

il 7 e 0.027  0.869
H 10(22. 22) 28(21. 05)
J 35(77.78) 105(78. 95)

i 2 ey s 0.137  0.712
H 6(13.33) 15(11. 28)
¥ 39(86. 67) 118(88.72)

TG 2 il 08 9 5 = 0.105  0.746
H 14(31.1D) 38(28.57)
I 31(68.89) 95(71. 43)

BE R 0.345  0.557
H 16(35.56) 41(30. 83)
I 29(64. 44) 92(69.17)

= 0.010  0.919
H 19(42. 22) 55(41. 35)
X 26(57.78) 78(58. 65)

Ry ot 0.019  0.890
H 13(28.89) 37(27.82)
¥ 32(71.11) 96(72.18)

g 0.469  0.493
H 17(37.78) 58(43.61)
T 28(62. 22) 75(56. 39)

A M ] X 0.112  0.738
H 15(33.33) 48(36.09)
Jc 30(66.67) 85(63.91)

N 5 B 2 R 0.158 0.691
H 16(35.56) 43(32.33)
¥ 29(64. 44) 90(67. 67)

5E 4 FMNAR 14. 467 <<0. 001
H 25(55.56) 33(24.82)
J 20(44. 44) 100(75.18)

BAPEEAE 13.563 <<0.001
H 27(60. 00) 39(29. 32)
J 18(40.00) 94(70. 68)

ABERT NTHSS 343 13.628 <0.001
<14 24(53.33) 108(81. 20)
>14 21(46.67) 25(18. 80)

K T R 45 3T 15. 044 <0.001
= 20(44. 44) 20(15. 04)
% 25(55.56) 113(84.96)

2.3 ACI%ﬁiém@riHﬂiiB‘U\mE@%%ﬁ*ﬁ 3R
2 BRI ZR A B P<<0. 05 [y 52 e P 3R 1% oy A8 f i A7 i
FRAE , WL 3, Logisticgﬁ?-ﬁliluaﬁiﬁﬁm@ﬁ@
(OR=1.510,95% CI:1.229 ~1.855) . {2 A 1 ¥ E
(OR=1.496,95%CI: 1. 201 ~1. 864) . 5¢ 4 Fip JK (OR=
1.471,95%CI:1.205~1.797) , A Bt iy NIHSS 343
(OR=1.456,95%CI:1.465~1. 821) J K [fi £ ki 4% 5F
(OR=1.508,95%CI:1.223~1.860) K& ACI

2% AR P T R JER R ) £ G R 2R (P<<0. 05), L 4,
*x3 BEX
Table 3 Assignment table
SES T A
AE i <65=0,>65 %=1
BAMEERAE JT=0.4=1
58 4 fib R JT=0.=1
A Bzt NIHSS 34> <14 43=0,>14 4y =
K T R A5 5 H=0.2E=1

R4 ACIHRAREMBRELNSERSH
Table 4 Multifactor analysis of ACI complicated with bacterial pulmona-

ry infection

A B SE  Waldy P OR 95%CI
W 0.412 0.105 15.396 <C0.001 1.510 1.229~1.855
A4 A 0.403 0.112 12.947 <C0.001 1.496 1.201~1. 864
524 B R 0.386 0.102 14.321 <C0.001 1.471 1.205~1.797
ABiit NIHSS 4% 0.376 0.114 10.878 <C0.001 1.456 1.465~1. 821
R TG A 4 3T 0.411 0.107 14.754 <C0.001 1.508 1.223~1.860

2.4 TRIALEL ST A ROC gk 20 SR ROC i
LRVTAl ACT FRFE I K 40 B i i Je e 1y 9 00 A 6, 44
AR AR AMEHRAE L2 2 BMR LA BERT NIHSS 3 43 &
R T ARG AR BE A Sy K 50 48 B L 48 AR Prob R E R
85.00% . ¥ S B Ky 67.50%, AUC 3k 0.812 (P <
0.05), W#ES5.H1.

®5 FMEREITN ROC H& 5
Table 5 Prediction model establishment and ROC curve analysis
A AUC bR IR 22 P Witk 95 % ClI
T 1000 AR >R 0.812 0.068 <0. 001 0.646~0.915

. T
00 02 04 06 08 1.0
145 57 1

B 1 Fil#EEE ROC i 4
Figure 1 ROC curve of the prediction model



o 744 HEREF 2025 F 5 A % 37 %% 548 Med ] West China, May 2025,Vol. 37,No. 5

3 itig

FRE ACI &N 110/10 J7, b7 Bl 4 w9 60 % ~
8061 FLAT 45 ey B ak S M BUAE 2 T 400 B 2 Al 5 J
el ACLH WLIF & E , AT 2w DY e &2 L HiL /S . B
55 95 S 58 S s ACT I & 41T 1 il R g o
23. 750, MAWFFE IR, ACL &3 I & 240 18 M il &5
YL 25. 28 %, 5 R AR ST AT 40 A LR IR A fig
Sy ACT B B R 55 . 1 A RN IR L 5 e A1 F: 12 325 7 10
St W Dy RE L 5 | A e 5 20 M ) B AR A L O 2 e 8 VR 43 b
ST, DT 5 2 240 BT il e et

A S E— 2 43 B 40 TR it 0 R U o A AR AT
WFIE R I, 5 22 PR 76. 59 %, B2 PHE B 17. 24 %,
LT 5. 17 %0 BRI TR 2 ACT & J1 48 B 1 il
JER YL 11 2 B SRR, L R A TR i S R e o R
BN 4 v A T LA Ak R R O L A B
25.86 % 18. 96 %, 5 ik WL % AF 9% — B, R 40
PR At A e g 2 DA 2 PR B O . A A L
2 BH M B R ECEA O L BRI DR N AR 4R S R 2 R A
B HIEEBUR 258 . B2 BT RE D1, > ACT &
EEi o R e 0 O N O e h e e A e h = A
ACT I % 20 T 4 il 38 J& % 1) IR K 5 Logistic 20T B
RIS R APEERAE 58 2 BMNR LA BE I NTHSS 343 &
R T FRU A BT A 5 e ACT & 4 B P it 350 Jak e 19 A%
R . BT HL R R AT RN AR > 65 X B AR R H
P18 25 B 3R Ak o il 96 00 07 4 T R S DR TR Y 3 B B
TR B W AR s B8 A R E G T R, I 2
A B B AL R 55 . S S B4 T A R
Yt Tl AR A A R L L RGE R, S
NG SER S S W R N SR L EY N
W T e 5 ) 93 0 AL o) o O e AT A e 0 L A I 1 R
T3 o A 240 TR B 45 B AE W W GE PN R R BB L T i
SR AU TR ACIRZS T s R A AR Ak IR
TE LA 0 4 A TR B VAN B HE L B A T I R
B, ] S il B 30 A 960 AN 5K 1 AT S S0 AR 58 A2
BHL . o7 41 B 5T 25 o A It 3500 S 30 T S S0 TR P il
JE& YL NTHSS APl # 25 ) i . NTHSS 37 43 42 5
MR8 A RS, R AR I 2, 5 5 SO R T
I P R g T R TR AR M A A 2 5 M R R R R
BRI BE B 540 B P R g R s A SG i
NS BEPR O & ACL B & I & 40 T e il 3 )2 4 /9 I
R WA ST R o 20 R S e e 4 IR 40
P il 0 % e LW RS LA TE 25 57 AT RE S AN A FE AR i
DA I, TR DR N A AU i PR 37 88 45 7 1 1 4
o 3R A 1 A B W B A S I ) 5 b LI 2 IR BT IR
18 T R O o R R B R B AR

[Fi) B 7™ s A4 2 A 45 4 1 45 1 KT A FH 25 Bl B
HEPE o LAV 20 B 1 i S e AN R T
YE MK B 36 45 . $5 bR Prob SUBEE 4 85. 00 % . 45 5
N 67.50% , AUC 2y 0. 812, 15, B A% A1 500 41 {F 48 4 »
(e PR 7 Xof 3 A7 W 0 5 - SR JRUBE X M 1 0, DA o AR 20
TR il S SRR e B A R AR T
4 Zit

ACT (3 I K 20 T P it 340 e 32 22 D)o 22 [ 1
B E S AR R APEBRAE 58 2 BNK A BERT NTH-
SS P43 Ko A TR Mk A5 B S 41 B 1 G JER e G A I I
F DL A PR A S A b ) 0 AR B ACT I & 4
AT it 0 S g vy DU 0 0 B A 8 VR R I DR 4
LB » AT R e % & DR R LA I I A R M S e
KA AR HLA A 20 T S U e T A A T i 2
FRAE e A BRPTUAE BIRIT .

(&% K]

[1] SHAO Y ]J, ZHANG Y, WU R R, etal. Network pharmacolo-
gy approach to investigate the multitarget mechanisms of Zhishi
Rhubarb Soup on acute cerebral infarction[]J]. Pharm Biol,
2022, 60(1): 1394-1406.

(2] xRN, M. Belgbd, 4. ANRIL, PON S5 K H 58 18 R
X M A P R A R A TR A S R [T ] P AR R A, 2023,
35(9): 1373-1379.

[3] TIANSF, HUW D, NIU L, et al. Pulmonary pathology of
early-phase 2019 novel coronavirus (COVID-19) pneumonia in
two patients with lung cancer[ J]. J Thorac Oncol, 2020, 15
(5): 700-704.

[4] DENG G T, ZENG F R, SU J, etal. BET inhibitor suppresses
melanoma progression via the noncanonical NF-xB/SPP1 path-
way[ J]. Theranostics, 2020, 10(25); 11428-11443.

(5] BRA:, 52U, BREE. #ha S RE I 5405 2 45 3 AR S I ek
Y R fe e R L)) AR B B il e % ¢ %, 2021, 31
(17): 2683-2686.

[6]  Romtk, wHe, BB, kA o & 58 DR OVT A8 2 Tl 30 Je
B4 99 JE A 43 A RV 24 LA % 22 T 24 0 PRV A B L.
B2, 2021, 16(9): 1329-1333.

(7] Z3CHE, Jhikat, 4, 5. I8 IR YT B9 2k B b i A v gl
A I AR R O SE B PR R A AT LT DL v A S A i A A
Zeik, 2020, 22(3): 288-291.

[8]  mREEZ BN 2, AR B 2 2o i 0 5 43 2 I I 9
Al E SO A 2R R g 201810 ). AR 4Rl g
. 2018, 51(9): 666-682.

(9] e NRSLFE AR, ERERSKIREGRTDT]. hieE
ek, 2001, 81(5): 314-320.

[10] wizr, E£f=, B 7@, 2EGRSRBREREIMI]L 4 M. b
e NRIUVE ML 2015 278-280.

[11] JIANG Q H, XIAO S, SHU L M, et al. Pituitary apoplexy
leading to cerebral infarction: a systematic review[J]. Eur Neu-
rol, 2020, 83(2). 121-130.

(TH 5 748 TD



[4]

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

748 -

3k E 5 2025 F 5 A

% 37 %% 58 Med ] West China, May 2025, Vol. 37,No. 5

SR HY AR SR PELT ], b B BE 25 R 4. 2023,20(27) : 117-120.
JATEA KA, RS T 25- 4R 5 D_(3) 5 AR IR &
FOor G 0 A 56 KU 43 2 A DG HE LT . 4 F 2 i 53R 7 4%
#.2023,15(8):1366-1369,1374.

N4 52 JA . (2020 4F 32 [ DR 2 & Bl DR B2 2 12 9T B i)
e[, w2 i U 2 < L TR, 2020, 12(1) £ 59-70.

FAN B, CHOPP M, ZHANG Y, et al. Ablation of Argonaute
2 in Schwann cells accelerates the progression of diabetic periph-
eral neuropathy[J]. Glia, 2023,71(9):2196-2209.

KO Y C, LEE C H, WU CS, etal. Comparison of efficacy and
safety of gabapentin and duloxetine in painful diabetic peripheral
neuropathy: A systematic review and meta-analysis ofrandom-
ised controlled trials[ J|. Int J Clin Pract, 2021,75(11) :e14576.
LAU D. In prediabetes, oral vitamin D reduces progression to
new-onset diabetes. Ann Intern Med. 2023,176(5) .JC55.
FEUIHE B I 45 2R R D 50 DR A A 26 AR 1 36 R
LI R R4 5, 2022,39(5) :355-357.

BURFE . B 22 L TR AR A R D X R T R ORI Y
WFFEHE LT ] op [ P P R 25 5 B 2 R 5 2022, 23(9) :839-841.

DE SOUZA STORK S, HUBNER M, BIEHL E, et al. Diabetes
Exacerbates Sepsis-Induced Neuroinflammation and Brain Mitochon-
drial Dysfunction[ J]. Inflammation, 2022,45(6) :2352-2367.
TSIREBOLOS G, TSOPORIS ] N, DROSATOST A, etal. E-
merging markers of inflammation and oxidative stress as poten-
tial predictors of coronary artery disease[ J]. Int J Cardiol,
2023,376:127-133.

kit Tk A 90 R R S A RN IV A W O A B ARTR Y
PR ) L 289 97 50 o X ML TL-6 L TNF-a K- i 52wl [ .
PRAC 7 IR 45 4 2% 75 . 2023, 32(13) 1 1855-1858.

XIE M, GAO L, LIU Z, et al. Malus toringoides (Rehd.)
Hughes Ameliorates Nonalcoholic Fatty Liver Disease with Dia-
betes via Downregulation of SREBP-1c¢ and the NF-xB Pathway

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

In Vivo and In Vitro[J]. ] Med Food, 2022,25(12):1112-1125.
GEORGAKIS M K, PARODI L, FRERICH S, et al.

Architecture of Stroke of Undetermined Source: Overlap with

Genetic

Known Stroke Etiologies and Associations with Modifiable Risk
Factors[J]. Ann Neurol, 2022,91(5) ;640-651.
KA L A A AR T M IR G JE] R A 20 AR AR RE R AR K
2 AT 5 AR OCPELT . T A BE RE K22 %4, 2023, 44(5) 517
520,571,
WET W, FeF .55 b B 2 UM IRG B LS 5% 15 1M
AR DIKPAI MR GE [T, 5 37254, 2022, 44(5) : 449-454.
KA AL BUAE 5. W RS 14 J] [ A 2 A2 BF R F Ry LI ). P E
A YT REMFIE ,2023,27(8) . 1278-1285.
KIM K, OH T J, CHO H C, etal. Liver fibrosis indices are re-
lated to diabetic peripheral neuropathy in individuals with type 2
diabetes[J]. Sci Rep, 2021,11(1):24372.
KANG G E. ZHOU H, VARGHESE V,er al. Characteristics
of the gait initiation phase in older adults with diabetic peripheral
neuropathy compared to control older adults[J]. Clinical Biome-
chanics, 2020, 72:155-160.
AHRARY Z., KHOSRAVAN S, ALAMI A, et al. The effects
of a supportive-educational intervention on women with type 2
diabetes and diabetic peripheral neuropathy: a randomized con-
trolled trial[J]. Clin Rehabil, 2020,34(6):794-802.
PERAZZOLO M, REEVES N D, BOWLING F L, et al. Altered
accelerator pedal control in a driving simulator in people with diabetic
peripheral neuropathy[ J]. Diabet Med, 2020,37(2) :335-342.
XS o AT, JH B S5 25-COHD D3 5048 FR i S Bl M 22 0
AR AR JEPELT . M R 55 B4 K. 2019.39(9) : 1946-1950.
RENJ J, LI1Z H, ZHONG W F, et al. Serum 25-hydroxyvita-
min D concentrations and colorectal cancer incidence in adults
with type 2 diabetes. Br J Cancer. 2023,129(3):486-491.
(W78 B :2024-05-16; & B #.:2024-09-21; %i%E . KB

(L#EE 744 5D

(12]

[13]

[14]

[16]

[17]

[18]

GLOCKL R, BUHR-SCHINNER H, KOCZULLA A R, etal.
Recommendations from the German respiratory society for pul-
monary rehabilitation in patients with COVID-19[J]. Pneumolo-
gie, 2020, 74(8): 496-504.

BRI T . A6, B . 4. A i F R Nl R e B I T CRP
A PCT KPAE (b B H AT S AE R R LT ] il B2z ek, 2021,
21(12): 1580-1584.

WANG Q P, LIU Y, HAN L, et al.
stroke-associated pneumonia and prediction of neutrophil-to-lym-
phocyte ratios[J]. Am ] Emerg Med, 2021, 41 55-59.
XUCY, YEH W, CHEN B, et al. Analysis of risk factors
and prognosis of post-stroke pulmonary infection in integrated
ICU[J]. Eur Rev Med Pharmacol Sci, 2021, 25(2);: 856-865.
SR, B P I LT R IR S AN v e e R R 1
JEU B 4 5 R L MMP-9  sTREM-1,sCD163 7458 fk 5 5 K 2 i
MAELT]. SNEEZY, 2022, 46(7): 1130-1131.

EVANS P C, RAINGER G E, MASON ] C, et al. Endothelial
dysfunction in COVID-19: a position paper of the ESC working

Risk factors for acute

group for atherosclerosis and vascular biology, and the ESC
council of basic cardiovascular science [ J ]. Cardiovasc Res,
2020, 116(14) . 2177-2184.

ANESI J A, LAUTENBACH E, THOM K A, et al.

outcomes and risk factors for carbapenem-resistant enterobacte-

Clinical

rales bloodstream infection in solid organ transplant recipients

[J]. Transplantation, 2023, 107(1): 254-263.
p.

[20]

[21]

[22]

[23]

[24]

[25]

Fi, HRUN T, R, A S AR ST S T K i s ik g 1
PRI SIS IR NG 36 SO T i NI RS R T O e
2022, 32(4): 516-520.

CHENG F, LI Q, WANG J L, et al. Retrospective analysis of
the risk factors of perioperative bacterial infection and correla-
tion with clinical prognosis in kidney transplant recipients[ ] ].
Infect Drug Resist, 2022, 15; 2271-2286.

ZHANG C H, MA W G, ZHONG Y L, et al. Management of
acute type A aortic dissection during COVID-19 outbreak: expe-
rience from anzhen[J]. J Card Surg, 2021, 36(5): 1659-1664.
FLEW, 2, Eade. 2otk bl kI A o e ko A 8 OF
J A AR S I 28 (R FE B DR 2R 4 B L. op U i 2 B 2 s
2021, 38(8): 693-695.

R AR, WL B A R O S R e Y
JE VA 43 A L fe 6 38 B it i DR KT A T LT . vl o D AR 9 2
Zei, 2020, 15(2): 214-216, 220.

PAGLICCI L, BORGO V, LANZARONE N, et al.

and risk factors for respiratory tract bacterial colonization and

Incidence

infection in lung transplant recipients[J]. Eur J Clin Microbiol
Infect Dis, 2021, 40(6). 1271-1282.
LIUM, LICY, LIU]J, etal. Risk factors of early bacterial in-
fection and analysis of bacterial composition, distribution and
drug susceptibility after cadaveric liver transplantation[J]. Ann
Clin Microbiol Antimicrob, 2023, 22(1): 63.

(Y75 B :2023-11-08; & H #:2025-03-18; %45 . 5K M)





