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Pathogen characteristics, risk factors, and prognosis of carbapenem-resistant Klebsiella pneumoniae
infection in patients with respiratory failure

WANG Dan, CHANG Yangyang, DING Han  (Respiratory ICU, Huaihe Hospital, Henan University ,
Kaifeng 475000, Henan ,China) *

Objective To investigate the pathogenic bacteria characteristics, risk factors and impact on prognosis of
carbapenem-resistant Klebsiella pneumoniae (CRKP) infection in patients with respiratory failure. Methods Patients
with respiratory failure and culture-positive CRKP infection diagnosed in the Department of Respiratory and Critical Care
Medicine of our hospital from January 2022 to July 2024 were collected, and the drug-resistant genotypes and their
distribution of CRKP were analyzed by whole genome sequencing. The clinical data of the patients,including demographic
characteristics, underlying diseases, antibiotic use, and prognosis data, were collected. Univariate analysis was used to
screen significant variables associated with CRKP infection, and a multivariate logistic regression model was used to
identify independent risk factors. The differences in mortality and other adverse outcomes between the infection group and
the non-infection group were also evaluated. Results A total of 136 patients with respiratory failure were included, of
which 58 were complicated by CRKP infection (infection group) and 78 were not infected with CRKP (non-infection
group). Among the 58 isolated Klebsiella pneumoniae strains, the detection rate of drug-resistant gene bla_KPC was the
highest (67. 27%) , followed by bla_NDM (24, 13%) and bla_ OXA-48 (8. 66%); 87. 93% of the strains showed

multidrug resistance. Molecular typing analysis showed that ST11 was the main clonal type (72.41%) , mainly carrying
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bla_KPC gene,and ST258 (13.79%) was mainly bla_NDM gene. Multivariate logistic regression analysis showed that
antibiotic use(OR=38. 207,95% CI.1. 068-63. 065, P =0. 043) ,intubation time(OR=1. 249,95% CI:1. 059-1. 473,P =
0.008)and C-reactive protein level (OR=1. 111,95% CI. 1. 054-1. 172, P <0. 001) were independent risk factors for
CRKP infection. The 28-day mortality and in-hospital mortality of the infection group were significantly higher than those
of the non-infection group(50. 0% vs. 16.7% ,P<C0.001;55.2% vs. 21.8% ,P<C0.001) ,and the duration of mechanical
ventilation(22.446.1 d vs. 14.3%5.7 d,P<C0. 001), blood purification treatment(4.7+£2.3 d vs. 2. 1+1.4 d,P<
0.001)and incidence of acute kidney injury(39. 7% vs. 19.2%.,P=0.009)in the infection group were significantly higher
than those of the non-infection group. The infection clearance rate and recurrence rate were 67. 2% and 15. 5%,
respectively. CRKP infection significantly increased hospitalization costs (237 000+ 48 000 yuan vs. 146 000 =32 000
yuan, P<C0. 001) , which had a serious impact on prognosis and medical resources. Conclusion CRKP is highly resistant
in patients with respiratory failure, and independent risk factors for infection include antibiotic use, intubation time, and
elevated CRP levels. CRKP infection significantly increases patient mortality,length of hospital stay,and consumption of

medical resources. Early screening and precise intervention for high-risk patients are the key to improving prognosis.

[Keywords]) respiratory failure; carbapenem-resistant Klebsiella pneumoniae ; pathogen characteristics; risk factors;

prognosis analysis
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Table 1 Comparison of basic clinical characteristics of patients
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Table 2 Multivariate Logistic regression analysis

Journal of Pathogen Biology Apr. 2025, Vol.20,No. 4
*x3 BEAW
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