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[ Abstract ] Background and objective The aim of this study is to explore the pathogenic bacteria type, distribu-
tion, drug resistance and influencing factors of nosocomial pulmonary infection in patients with lung cancer during chemo-
therapy. Methods This study retrospectively analyzed the clinical data of 411 patients with lung cancer who were hospitalized
in the First Affiliated Hospital of Zhejiang University Medical College from January 2017 to December 2018, and counted the
incidence of nosocomial lung infection, pathogens, drug resistance and influencing factors. Results There were 184 cases of
nosocomial pulmonary infection in 411 lung cancer patients during chemotherapy, the infection rate was 44.77%. The isolated
pathogens included Gram-negative bacteria, Gram-positive bacteria, viruses, fungi and tuberculosis, among which Gram-neg-
ative bacteria accounted for 37.25%, followed by virus infection, accounting for 15.69%. Pseudomonas aeruginosa and Klebsiella
pneumoniae are the main Gram-negative bacteria, Staphylococcus aureus and Streptococcus pneumoniae are the common gram-
positive bacteria, influenza B virus is the main virus, Candida and Aspergillus are the most common fungi. The resistance rate
of Pseudomonas aeruginosa to imipenem was 26.67%, while that of Klebsiella pneumoniae to imipenem was 12.50%, and that of
the main Gram-positive bacteria to vancomycin was 0.00%. Hypoproteinemia, long chemotherapy cycle, high-intensity chemo-
therapy, chronic obstructive pulmonary disease and basic bronchiectasis were the high risk factors of lung cancer patients with
nosocomial pulmonary infection during chemotherapy (P<0.05). Conclusion During the chemotherapy of lung cancer pa-

tients with nosocomial pulmonary infection, the distribution and drug resistance of pathogenic bacteria have certain character-
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istics. Clinicians should strengthen the detection of pathogenic bacteria and their drug resistance. On the basis of symptomatic

treatment, to achieve the purpose of ensuring the treatment effect and prolonging the survival period of patients, preventive

measures should be taken for high-risk patients to reduce the chemotherapy cycle and intensity as much as possible to reduce

the incidence of infection life.
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Tab 1 Analysis of factors causing nosocomial pulmonary infection in the lung cancer chemotherapy

Category Total Infected patients No infected patients X2 P
Age (yr) 0.376 0.542
>65 212 98 114
<65 199 86 113
Gender 0.001 0.981
Male 364 159 205
Female 57 25 32
Stage 1.525 0.217
n-1v 349 156 193
-1l 52 28 24
Diabetes 3.651 0.056
Yes 18 12 6
No 393 172 221
COPD
Ves o1 s6 35 13.293 0.000
No 320 128 192
Anemia 0.133 0.716
Yes 45 19 26
No 366 165 201
Bronchiectasia 3.872 0.049
Yes 16 1 5
No 395 173 222
Hypoproteinemia 7.798 0.005
Yes 47 30 17
No 364 154 210
Chemotherapeutics (typ) 8.488 0.003
<2 228 71 157
>3 183 82 101
Chemotherapy (cycle) 5.921 0.015
<2 126 43 83
=3 285 134 151
Pathological type 0.095 0.757
NSCLC 315 151 164
SCLC 68 34 34

NSCLC: non-small cell lung cancer; SCLC: small cell lung cancer; COPD: chronic obstructive pulmonary disease.
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Tab 2 Composition ratio for pathogen distribution for all patients
infected

Pathogenic bacteria n %
Gram negative bacteria 84 4118
Klebsiella pneumonia 16 7.84
Acinetobacter baumannii 10 4.90
Pseudomonas aeruginosa 30 14.71
Escherichia coli 2 0.98
Oligotrophic maltophilia 8 3.92
Haemophilus influenza 8 3.92
Acinetobacter Pitti 2 0.98
Serratia rubidaea 4 1.96
Bacillus subtilis 2 0.98
Ralstonia caries 2 0.98
Gram positive bacteria 32 15.68
Staphylococcus aureus 18 8.82
Streptococcus pneumonia 14 6.86
Fungus 36 17.65
Candida glabrata 12 5.88
Candida tropicalis 10 490
Aspergillus 10 490
Cryptococcus 4 1.96
Viruses 44 21.57
Influenza virus 32 15.69
Cytomegalovirus 4 1.96
Respiratory syncytial virus 8 3.92
Mycobacterium tuberculosis 8 3.92
Total 204 100.00
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Tab 3 Drug resistance rate of mainly Gram-negative bacteria to antimicrobials

Antibacterial drugs

Drug resistance rate (%)

Klebsiella Acinetobacter Pseudomonas Pseudomonas
pneumoniae (n=16) baumannii (n=10) aeruginosa (n=30) maltophilia (n=38)
Amikacin 12.50 20.00 0.00 -
Aztreonam = 40.00 46.67 =
Ciprofloxacin 25.00 40.00 20.00 -
Cefatriaxone 25.00 40.00 = =
Gentamicin - 40.00 - -
Imipenem 12.50 40.00 26.67 -
Levofloxacin 37.50 40.00 20.00 25.00
SMZ 0.00 20.00 - 0.00
Tobramycin - 20.00 20.00 -
Cefepime - 40.00 20.00 -
Piperacillin sodium and Tazobactam sodium 25.00 40.00 20.00 -
Tegafycline 0.00 0.00 - -
Ertapenem 12.50 40.00 - -
Cefazolin 62.50 40.00 - -
Cefoxitin 50.00 40.00 - -
Amoxicillin clavulanic acid 37.50 40.00 - -
Furofen 12.50 40.00 - -
Meropenem 12.50 40.00 20.00 =
Ceftazidime 12.50 26.67 -
Cefoperazone and sulbactam 25.00 40.00 20.00 0.00
Latamoxef 12.50 40.00 - -
Ampicillin 50.00 40.00 = =
Minocycline 6.25 40.00 - 0.00
Colistin - 0.00 0.00 -
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Tab 4 Drug resistance rate of mainly gram-positive to antimicrobials

Antibacterial drugs

Drug resistance rate (%)

Streptococcus pneumoniae (n=14) Staphylococcus aureus (n=18)
Rifampin 0.00 0.00
Tegafyclin 0.00 0.00
Linezolid - 0.00
Furofen 0.00 0.00
Gentamicin 0.00 28.57
Quinupristin/Dalfopristin 33.33 28.57
Tetracycline 0.00 14.28
Vancomycin 0.00 0.00
Moxifloxacin 0.00 5714
Clindamycin 100.00 42.86
Ciprofloxacin 0.00 42.86
Erythromycin 100.00 42.86
Levofloxacin 33.33 71.43
Oxacillin 0.00 71.43
Penicillin G 0.00 85.71
Teicoplanin 0.00 0.00

design, analysis, and interpretation of the study. All the authors
had access to the data. All authors read and approved the final
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