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[ Abstract] Objective To explore the risk factors of pulmonary infection in elderly convalescent patients with spontaneous intracerebral
hemorrhage (sICH) during hospitalization in Department of Rehabilitation Medicine. Methods A total of 127 elderly convalescent
patients with sICH admitted to Department of Rehabilitation Medicine of the Central Hospital of Enshi Tujia and Miao Autonomous
Prefecture from January 2023 to November 2024 were selected as the study subjects. According to the occurrence of pulmonary infection
during hospitalization in Department of Rehabilitation Medicine, they were divided into an infection group (n=26) and a non-infection group
(n=101). Sputum samples were collected before antibiotic treatment for pathogenic bacteria analysis. The detection results of pathogenic
bacteria were counted. SPSS 26. 0 was used for data processing, and ¢ test was performed for between-group comparison according to the
data type. A binary logistic regression model was used to analyze the factors affecting the pulmonary infection of patients, and a prediction
model was constructed. Receiver operating characteristic (ROC) curves were plotted to analyze the application value of the prediction model.
Results Among the 127 patients, the pulmonary infection rate was 20.47% (26/127). A total of 29 strains of pathogenic bacteria
were isolated from the lower respiratory tract sputum of 26 patients with pulmonary infection, mainly Gram-negative bacteria (63.33%,

26/29). The three pathogenic bacteria with the highest detection rates were Acinetobacter baumannit (34.48%, 10/29), Pseudomonas
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aeruginosa (27.59%, 8/29) , and Klebsiella pneumoniae (24.14% , 7/29). Binary logistic regression analysis indicated that age = 75 years
(OR=2.212, 95%CI 1.545-3.167) , diabetes mellitus (OR=2.568, 95%CI 1.460-4.515) , acute stage tracheotomy (OR=4.255, 95%CI
1.616-11.204) , swallowing dysfunction (OR=4.043, 95%CI 2. 130-7.675) , and indwelling nasogastric feeding tube (OR=4.568, 95%CI
1. 898-10.991) were risk factors of pulmonary infection in elderly convalescent patients with sSICH during hospitalization in the Department
of Rehabilitation Medicine, and the use of electric standing bed (OR=0.412, 95%CI 0.270-0. 628) was a protective factor ( P<
0.05). A prediction model of pulmonary infection was constructed based on logistic regression analysis results. ROC curves plotted
showed that the model had an area under the ROC curve of 0. 864 (95%CI 0.789-0.940) , a sensitivity of 0. 808, and a specificity of
0. 822 in predicting pulmonary infection during hospitalization in the Department of Rehabilitation Medicine. Conclusion The rate of
pulmonary infection remains high in elderly convalescent patients with sICH during hospitalization in the Department of Rehabilitation
Medicine, and the main pathogenic bacteria are Gram-negative bacteria. Age, diabetes mellitus, tracheotomy in the acute phase, swallowing
dysfunction, indwelling nasogastric tube, and the use of electric standing bed are factors affecting pulmonary infection. The prediction
model constructed based on the results of the study has good efficiency in predicting pulmonary infection in patients during hospitalization
in the Department of Rehabilitation Medicine.
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Species and composition ratios of pathogenic bacteria

Table 1

Pathogenic bacteria n Composition ratio( %)

Gram-negative bacteria

Klebsiella pneumoniae 7 24.14

Pseudomonas aeruginosa 8 27.59

Acinetobacter baumannii 10 34.48

Escherichia coli 1 3.45
Gram-positive bacteria

Staphylococcus 1 3.45
Fungi

Candida albicans 2 6.90
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Table 2 Comparison of clinical data between pulmonary infection group and non-infection group [n(%)]
Item Infection group(n=26) Non-infection group(n=101) X? P value
Gender 3.665 0. 056
Male 14(53.85) 74(73.27)
Female 12(46.15) 27(26.73)
Age 6.422 0.011
65-75 years 18(69.23) 90(89.11)
=75 years 8(30.77) 11(10.89)
BMI 0.561 0.755
<18.5 kg/m? 4(15.38) 11(10.89)
18.5-24.0 kg/m” 17(65.38) 73(72.28)
=24.0 kg/m? 5(19.23) 17(16.83)
Smoking history 8(30.77) 18(17.82) 2.129 0.144
Hypertension 17(65.38) 73(72.28) 0.476 0.490
Diabetes mellitus 9(34.62) 11(10.89) 8.771 0.003
Heart disease 2(7.69) 7(6.93) 0.018 0.893
COPD 7(26.92) 18(17.82) 1.083 0.298
Stroke frequency 0.958 0.328
1 time 25(96.15) 91(90.10)
=2 times 1(3.85) 10(9.90)
Cerebral hemorrhage site 1.383 0.501
Brainstem 2(7.69) 3(2.97)
Hemisphere 22(84.62) 87(86.14)
Cerebellum 2(7.69) 11(10.89)
GCS score at admission 0.342 0.559
>8 points 23(88.46) 93(92.08)
<8 points 3(11.54) 8(7.92)
Acute stage tracheotomy 10(38.46) 10(9.90) 12.712 <0.001
Time from onset to rehabilitation department 0.382 0.536
<1 month 4(15.38) 21(20.79)
=1 months 22(84.62) 80(79.21)
Bed rest time 0.389 0.533
<1 month 18(69.23) 76(75.25)
=1 months 8(30.77) 25(24.75)
Swallowing dysfunction 10(38.46) 12(11.88) 10.200 0.001
Indwelling nasogastric feeding tube 7(26.92) 3(2.97) 16.354 <0.001
Cognitive disorder 9(34.62) 15(14.85) 5.270 0.022
Hypoproteinemia 10(38.46) 20(19.80) 3.990 0.046
Anemia 6(23.08) 15(14.85) 0.278 0.598
Use of electric standing bed 10(38.46) 67(66.34) 6.731 0.009

BMI: body mass index; COPD: chronic obstructive pulmonary disease; GCS: Glasgow coma scale.

R3 HNEEFE SICH BERHEBELEA T logistic {1357

Table 3  Binary logistic regression analysis of pulmonary infection in elderly patients with sICH

Factor B SE Wald X? OR 95%CI P value

Constant -4.874 1.544 9.964 0.008 - 0.002
Age =75 years 0.794 0.183 18.825 2.212 1.545-3.167 <0.001
BMI

<18.5 kg/m? - - - 1.000 - -

18.5-24.0 kg/m? 0.584 0.449 1.692 1.793 0.744-4.323 0.194

=24.0 kg/m? 0.645 0.456 2.001 1.906 0.780-4.659 0.158
Smoking history 0.432 0.309 1.955 1.540 0.841-2.823 0.163
Diabetes mellitus 0.943 0.288 10.721 2.568 1.460-4.515 0.001
Acute stage tracheotomy 1.448 0.494 8.592 4.255 1.616-11.204 0.004
Swallowing dysfunction 1.397 0.327 18.251 4.043 2.130-7.675 <0.001
Indwelling nasogastric feeding tube 1.519 0.448 11.496 4.568 1.898-10.991 <0.001
Cognitive disorder 1.543 0.829 3.464 4.679 0.921-23.756 0.063
Hypoproteinemia 1.211 0.639 3.592 3.357 0.959-11.745 0. 059
Use of electric standing bed -0.887 0.215 17.020 0.412 0.270-0.628 <0.001

BMI; body mass index; sICH: spontaneous intracerebral hemorrhage. —: no datum.
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Figure 1 ROC curve of prediction model of pulmonary
infection in elderly sICH patients
sICH: spontaneous intracerebral hemorrhage ;

ROC: receiver operating characteristic.
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