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Etiological characteristics of Lower respiratory tract infection in the elderly

CHEN Huigang, LI Guiyan, MA Wel (Medical College of Zhangjiakou University , Zhangjiakou 075000,
Hebei sChina) ™

Objective  To analyze the pathogenic characteristics of elderly patients with Lower respiratory tract
infection in this area.  Methods 286 elderly patients with Lower respiratory tract infection who were treated in the
Affiliated People’s Hospital of Zhangjiakou University from January 1,2020 to December 31,2022 were selected as the
subjects of this study. In addition,elderly inpatients who were hospitalized in the same period and whose age was = 65
years without Lower respiratory tract infection were selected as the control group. After the patient was admitted to the
hospital and before receiving antibacterial treatment, the first morning sputum was collected. Qualified sputum samples
were inoculated onto different culture media,and after cultivation, separation and purification, pathogen identification and
drug sensitivity analysis were carried out by a fully automated bacterial identification and drug sensitivity analysis system.
The carrying of virulence genes in the isolated Pseudomonas aeruginosa were detected by Polymerase Chain reaction.

Results In 286 elderly patients with Lower respiratory tract infection, pneumonia was the main cause (49. 65% ,142/
286) ,and 286 strains of pathogens were detected. 212 strains were Gram negative bacteria, mainly Klebsiella pneumoniae
(22.73%,22/286) and P. aeruginosa (14.69% ,42/286). 72 strains were Gram positive bacteria (25.17% ,72/286),

mainly Streptococcus pneumoniae (11, 89% ,34/286). The drug sensitivity test of gram-negative bacteria showed that the
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drug resistance rate to aztreonam, Levofloxacin and Trimethoprim/sulfamethoxazole was higher than 50% (50. 47%,
53.77% and 52. 36% respectively), the drug resistance rate to Ceftazidime, and Moxifloxacin was lower than 30%
(29.72% »and 24.53% respectively) ,and the drug resistance rate to Imipenem, Meropenem,and Amikacin was lower than
10%. The drug sensitivity test of Gram positive bacteria showed that the drug resistance rate to penicillin, Erythromyecin,
Clindamycin and Trimethoprim/sulfamethoxazole was higher than 50% , which were 95. 83%,72. 22%,61. 11% and
55.56 % ,respectively. The drug resistance rate to Moxifloxacin was 26. 39%, and there was no drug resistance to
Vancomycin and teicoplanin. Among 42 P. aeruginosa strains,28 strains carried exoS genes (66. 67 % ,28/42) ,and 11
strains carried exoU genes (26.19% ,11/42). The resistance rate of exzoU gene carrying P. aeruginosa to Ciprofloxacin,
Levofloxacin, Moxifloxacin, Gentamicin and Amikacin was higher than that of exoS gene carrying P. aeruginosa ,and the
resistance rate of exoU gene carrying P. aeruginosa to aztreonam was lower than that of exoS gene carrying P.
aeruginosa s with statistical significance (P<C0. 05). The drug resistance rate of P. aeruginosa carrying exoS gene and
exoU gene to Ceftazidime, Imipenem and Meropenem was lower than 40 % ,and the drug resistance rate to Trimethoprim/
sulfamethoxazole was higher than 50%. The difference was not statistically significant (P >>0. 05). Comparing the serum
PCT levels of three groups of patients,the levels of bacterial infection group were higher than the control group.and the
levels of Gram negative bacterial infections were higher than those of Gram positive bacterial infections. The difference in
comparison was statistically significant (F=351.778,P<0.05). The Receiver operating characteristic was drawn based
on the pathogenic bacteria of elderly Lower respiratory tract infection. The area under the curve (AUC) of serum PCT
level was 0.972 (95% CI.:0.952-0. 993). When the optimal cut-off value was 1. 605ng/mL, the sensitivity was 95. 3%
and the specificity was 100%.  Conclusion The pathogenic bacteria in elderly patients with Lower respiratory tract
infection were mainly gram-negative bacteria,and the drug resistance rate to clinical common antibiotics was high. The
exoU gene was significantly related to the drug resistance of P. aeruginosa. Serum PCT level can be used as a
preliminary screening indicator for Lower respiratory tract infection in the elderly, and has certain clinical value in
diagnosing the type of pathogenic bacteria in patients with infection.
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Table 1 Analysis of drug resistance of gram negative bacteria

B2 i} 24 ik A [EESEZD)
Antibiotics Drug resistant strains  Drug resistance rate
e 71 Al e 63 29.72
Wi B 10 4,72
B 17 8.02
=Nl 107 50. 47
TN A 83 39.15
LEARD R 114 53.77
BEVG A 52 24.53
[T Sy N 5 2.36
N 83 39.15
55 Wik Ul 111 52. 36

R2 NHREZREEMEES N

Table 2 Analysis of Drug Resistance of Gram Positive Bacteria

HUA Y Tt 24 4 4K fiif 25 % (%0)
Antibiotics Drug resistant strains  Drug resistance rate
HEHR 69 95. 83
FAR: % 52 72.22
SRR 44 61.11
WNTPE 25 34,72
IR B 28 38. 89
BIPED A 19 26. 39
THER 0 0. 00
BENT 0 0. 00
HE 34 47.22
WL 40 55.56
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Table 3 Comparison of drug resistance of P. aeruginosa
carrying different virulence genes
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Antibiotics Drug Drug Drug Drug X P
resistant resistance resistant resistance
strains rate strains rate
S A Al v 9 32. 14 4 36.36 0,063 0.801
e 5w 1 3.57 2 18.18  2.374 0.123
XA 2 7.14 2 18.18  1.046 0.307
M 20 71.43 4 36.36  4.103 0.043
WH TR 8 28.57 7 63.64 4,103 0.043
EERY R 10 35.71 8 72.73  4.353 0.037
PR 5 17.86 6 54.55  5.250 0.022
B oK B 0 0.00 2 18.18  5.366 0.021
IRR&ER 7 25.00 7 63.64 5,123 0.024
i | 15 53.57 6 54.55 0,003 0.956
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Fig. 1 The value of serum PCT in the diagnosis of Lower respiratory
tract infection in the elderly
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