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ABSTRACT Objective: To investigate the distribution and drug resistance of pathogens in patients with stroke complicated with
pneumonia (SAP) and analyze the related risk factors. Methods: The clinical data of 160 cases of patients with SAP admitted to our hos-
pital from July 2016 to December 2017 were retrospectively reviewed. 100 cases of stroke patients without pneumonia were selected as
the control group. The sputum culture anddrug sensitivity test were conducted in the SAP group on day 1 and 2 after admission. And the
characteristics of pathogens, drug resistance and risk factors associated with SAP were analyzed. Results: Among the 160 patients, 90
cases of sputum samples were positive for bacterial culture, and the positive rate was 56.25%. Among them, gram-negative bacteria were
61, accounting for 67.78%, while gram-positive bacteria were 29, accounting for 32.22%. The main pathogens of SAP patients were
Gram-negative bacteria. Gram-negative bacteria with higher resistance rates are ampicillin, piperacillin and ampicillin/sulbactam.
Gram-positive bacteria have higher resistance rates, such as clindamycin and cefazolin. Univariate analysis showed that age, stroke type,
GCS score, WBC higher than 10x 10%L, mechanical ventilation and dysphagia were associated with SAP (P<0.05). Logistics regression
analysis showed that age >65 years, GCS score< 8 points, WBC higher than 10x 10%L, mechanical ventilation and dysphagia were inde-
pendent risk factors for SAP. Conclusion: Gram-negative bacteria are the main pathogens in SAP patients. It is necessary to pay more at-
tention to the elderly, patients with lower GCS scores, higher WBC levels, mechanical ventilation and dysphagia ,which can prevent SAP.
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Table 1 Characteristics of pathogens in stroke patients complicated with pneumonia

Pathogen n(Strain) (%)
Gram-negative bacteria 61 67.78
Klebsiella pneumoniae 20 2222
Pseudomonas aeruginosa 17 18.89
Acinetobacter baumannit 15 16.67
Escherichia coli 7 7.78
Stenotrophomonas maltophilia 2 222
Gram-positive bacteria 29 32.22
Staphylococcus aureus 15 16.67
Enterococcus 9 10.00
Streptococcus pneumoniae 3 3.33
Staphylococcus haemolyticus 2 2.22
Total 90 100.00
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Table 2 Resistance rates of main Gram-negative bacteria to some antibiotics (%)
Klebsiella pneumoniae Pseudomonas aeruginosa Acinetobacter baumannii
Antibiotic
n Drug resistance n Drug resistance n Drug resistance
Ampicillin 18 90.00 17 100.00 15 100.00
Piperacillin 17 85.00 6 35.29 4 26.67
Ampicillin/sulbactam 2 10.00 15 88.24 5 33.33
Gentamicin 4 20.00 5 29.41 6 40.00
Ciprofloxacin 1 5.00 1 5.88 7 46.67
Piperacillin/tazobactam 0 0 0 0 5 3333
Imipenem 0 0 1 5.88 1 6.67
3 EEELRIEREA AL ROWLE %)
Table 3 Resistance rates of main Gram-positive bacteria to some antibiotics (%)
Staphylococcus aureus Enterococcus
Antibiotic
n Drug resistance n Drug resistance
clindamycin 13 86.67 6 66.67
Cefazolin 11 73.33 4 44.44
Linezolid 0 0 2 22.22
vancomycin 0 0 1 11.11
% 4 SAP BRERN SEEHHIBI0)]
Table 4 Univariate analysis of risk factors for pneumonia in bloody stroke[n(%)]
Relative factor SAP group(n=160) Control group(n=100) ¥’ P
Sex
male 87(54.38) 53(53.00) 0.047 0.898
female 73(45.63) 47(47.00)
Age
>65 years old 110(68.75) 41(41.00) 19.463 0.000
< 65 years old 50(31.25) 59(59.00)
Type of stroke
cerebral hemorrhage 68(42.50) 35(35.00) 11.354 0.000
cerebral infarction 82(51.25) 62(62.00)
Infarction with hemorrhage 10(6.25) 3(3.00)
The GCS scores 8 points 44(27.50) 5(5.00) 20.369 0.000
WBCz 10x 10°/L 125(78.13) 55(55.00) 15.449 0.000
Mechanical ventilation 51(31.88) 7(7.00) 21.797 0.000
Dysphagia 60(37.50) 21(21.00) 7.811 0.006
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Table 5 Multivariate analysis of risk factors for pneumonia in bloody stroke (%)

Relative factor B S.E OR 95%Cl P
>65 years old 1.824 0.384 3.412 1.103-4.028 <0.05
GCS score £ 8 points 1.247 0.416 2.726 1.125-2.837 <0.05
WBC= 10x 10°/L 1.056 0.497 2.412 1.146-3.758 <0.05
Mechanical ventilation 1.625 0.219 3.274 1.185-7.032 <0.05
Dysphagia 1.368 0.365 2.957 1.089-8.311 <0.05
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