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Monitoring of drug resistance of pathogenic bacteria causing pulmonary infection in patients with brain
trauma after craniotomy and evaluation of the effect of antibiotic use

ZENG Fanfeng', ZHANG Fan®, DENG Haibo’, GUO Song' (1. Neurosurgery Department, People’s
Hospital of Jianyang City ,Jiangyang s Sichuan 641400,China ;2. Intensive Care Unit s People’s Hospital of Jianyang
City ;3. Respiratory and Critical Care Medicine Department , People’s Hospital of Jianyang City ;4. Respiratory and
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Critical Care Medicine Department sSecond People’s Hospital of Ya'an City)

Objective To explore the monitoring of drug resistance of pathogenic bacteria causing pulmonary infection
in patients with brain trauma after craniotomy and the evaluation of the effect of antibiotic use. ~ Methods A total of 562
patients with brain trauma who were diagnosed and treated in our hospital from January 2020 to April 2025 were selected
as the research subjects. They were divided into the infection group (n=93) and the non-infection group (n =469) based
on whether secondary pulmonary infection occurred after craniotomy. The distribution of pathogenic bacteria causing
pulmonary infection and drug resistance were observed. Logistic regression was used to analyze the related factors
influencing secondary pulmonary infection after surgery. Results Among 562 patients with brain trauma,a total of 93

cases had secondary pulmonary infection. The proportion of tracheal intubation or incision, mechanical ventilation time,
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CRP,NLR in the infection group were all in the non-infection group,and albumin was lower than that in the non-infection
group (P <C0. 05). Univariate Logistic regression analysis showed that elevated CRP and NLR levels, prolonged
mechanical ventilation time,decreased albumin content,and the presence of tracheal intubation or incision were risk factors
affecting secondary pulmonary infection in patients with brain trauma (P<Z0. 05). A total of 106 pathogenic bacteria were
isolated through sputum culture. Among them, 30 (28. 30%) were Gram-positive bacteria, 68 (64. 15%) were Gram-
negative bacteria and 8 (7. 55%) were fungi. The drug sensitivity results showed that Staphylococcus aureus had the
highest resistance to cefazolin (84. 62%) , followed by penicillin (76. 92%) , azithromycin (61. 54 %) , sulfamethoxazole/
trimethopridine (61,54 %) , ciprofloxacin (61. 54%) ,and levofloxacin (61. 54%). Staphylococcus epidermidis had the
highest resistance to cefazolin (83. 33%), followed by oxacillin (66. 67%), penicillin (66. 67%), and ciprofloxacin
(66.67%). S.

Pseudomonas aeruginosa and Klebsiella pneumoniae have the highest resistance to ampicillin, followed by cefazolin

aureus and S. epidermidis did not develop resistance to vancomycin. Acinetobacter baumannii,

sodium and sulfamethoxazole/trimethoprim. A. bawmannii and imipenem are relatively sensitive to imipenem. P.
aeruginosa is relatively sensitive to ceftazidime. Multivariate Logistic regression analysis showed that elevated levels of
CRP and NLR.decreased albumin content,and the presence of tracheal intubation or incision were independent risk factors
affecting secondary pulmonary infection in patients with brain trauma (P <C0. 05). ROC curve analysis showed that the
AUC value, sensitivity and specificity of the comprehensive index constructed by preoperative CRP, NLR, albumin and
tracheal intubation or incision and other risk factors for predicting secondary pulmonary infection in patients with brain
trauma were 0. 834,65. 60% and 90. 60%.

Conclusion Secondary pulmonary infections in patients with brain trauma

after surgery are mostly caused by A. bawmannii ,P. aeruginosa .K. pneumoniae.S. aureus and S. epidermidis. And

Vol. 21,No. 2 ¢ 165 -

it has a high resistance to antibacterial drugs such as cefazolin, penicillin and ampicillin.
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Table 1 Univariate analysis of factors influencing secondary pulmonary infection in patients with brain trauma

5 HL TR LSS
BEPH (n=93) AREYH (n=469)  X%/r P OR 95% CI P4
P 5tk 53(56.99%) 266(56.72%) 0.002 0.916
P 40(43.01%) 203(43.28%)
£ 58.97+6. 65 58.8746. 26 0.148 0. 882
BMI(kg/m®) 22.75+2. 66 22.7742.49 0.074 0.941
T EEY 48(51.61%) 241(51.39%) 0.002 0.968
AR S 45(48.39%) 228(48.61%) 0.005 0. 944
AR 58(62.37%) 292(62.26 %) 0.022 0. 989
Z A3 R A BA YR 23(24.73%) 114(24.31%)
Ei il 12(12.90%) 63(13.43%)
AR AT APACHE [T ¥43 (43 21.2642.63 20. 9642, 60 1.036 0. 301
RHT GCS 43 (43 8.87+2.28 8.80+2.38 0.233 0.816
S s UIIF 55(59. 14 %) 218(46. 48%) 4.978 0.026 1. 666 1.061~2.617 0.027
HUA I B I] (D 7.17+1.57 6.57+1.38 3.718 0. 000 1.348 1.147~1.584 0. 000
FARBY [H] (min) 181.56+28. 67 175.96+30. 27 1. 645 0.101
ARHT WBC(X10") 16.12+3.58 15.47+3.17 1.767 0.078
A B CRP(mg/L) 36.4546. 47 31.8945. 17 7.432 0. 000 1.167 1.115~1. 221 0. 000
AHi Fib(mg/dL) 3.98+1.05 3.75+=1.14 1. 800 0.072
AH[ NLR 2.2840.61 1.9240. 45 6.613 0. 000 4,544 2.787~17.408 0. 000
RATHEMA (/L) 33.87+4.71 36.67+6.92 3.724 0. 000 0.937 0.904~0. 970 0. 000
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Fig.1 Heatmap of the clinical correlation between secondary
pulmonary infection in patients with brain trauma
and non-infected patients

4 FEEZHRENELNELGYHMEGES T

YA IR R S AN BT R A S AR R L S
28 5 T A TR 0T 20 7 AR B0 24 P A v, R A Sk At e
AR B T PP I AR/ P 47 I 5 0 5 A gl T A T M
i X U 0 % T 5 g AU 5 i) 2 A L I TR X Sk 00 At E
U, Wk 2.

F2 FER=ZPEHEXNERRBEHVWHMEA LS
Table 2 Analysis of resistance of major Gram-negative bacteria
to common antimicrobial agents

MEANTE  WGBRERE MREEAE
HEZY (n=21) (n=19) (n=16)
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S f i 7 33.33 7 36,84 7 43.75
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