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ABSTRACT Objective: To study the pathogenic bacteria distribution and the predictive value of combined detection on mortality
risk of neutrophil to lymphocyte count ratio (NLR), serum phosphorus and procalcitonin (PCT) in patients with ventilator associated
pneumonia (VAP) in intensive care unit (ICU). Methods: 60 patients with VAP who were admitted to Shanghai First People's Hospital
from January 2020 to January 2022 were selected. Respiratory secretions were collected from all patients and bacterial culture was per-
formed. In addition, according to the different prognosis, they were divided into death group with 21 cases and survival group with 39
cases. The levels of NLR, serum phosphorus and PCT were compared between the two groups. Univariate and multivariate Logistic anal-
ysis were used to analyze the risk factors for death in patients with VAP. Receiver operating characteristic (ROC) curve was used to ana-
lyze the efficacy of NLR, serum phosphorus and PCT in predicting death. Results: 82 strains of pathogenic bacteria were detected in res-
piratory secretions of 60 cases of patients with VAP, and Gram-negative bacteria accounted for the highest proportion, with 75.61% of
Gram-negative bacteria, 21.95% of Gram-positive bacteria and 2.44% of fungi. According to the order of proportion from high to low,
they were Acinetobacter baumannii 20.73%, Pseudomonas aeruginosa 18.29%, Klebsiella pneumoniae 17.07%, Staphylococcus aureus

13.41%, Escherichia coli 12.20%, other Gram-negative bacteria 7.32%, Staphylococcus epidermidis 4.88%, Enterococcus 3.66%, Fungi
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was 2.44%. The levels of NLR and PCT in the death group were higher than those in the survival group, while the level of serum phos-
phorus was lower than that in the survival group (P<<0.05). Univariate analysis showed that acute physiology and chronic health score
(APACHE II) and invasive mechanical ventilation time were associated with death in patients with VAP(P<<0.05). Multivariate Logistic
regression analysis showed that higher APACHE 1l score, longer duration of invasive mechanical ventilation, higher levels of NLR and
PCT were risk factors for death in patients with VAP, and higher serum phosphorus level was a protective factor for death in patients
with VAP (P<<0.05). ROC curve analysis showed that the combination of NLR, serum phosphorus and PCT in predicting the death of
patients with VAP was better than the above three indicators alone. Conclusion: The main pathogenic bacteria in patients with VAP are

Gram-negative bacteria, and antibiotics should be used reasonably in clinical treatment. NLR, serum phosphorus and PCT are all related

to the death of patients, and the combined detection has a high predictive value for the mortality risk.
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* 1 VAP BERFEEAHBR(HE, %)
Table 1 Distribution of pathogenic bacteria in patients with VAP(n, %)

Bacterial species n %
Acinetobacter baumannii 17 20.73%
Pseudomonas aeruginosa 15 18.29%
Gram-negative bacteria Klebsiella pneumoniae 14 17.07%
Escherichia coli 10 12.20%
Other 6 7.32%
Staphylococcus aureus 11 13.41%
Gram-positive bacteria Staphylococcus epidermidis 4 4.88%
Enterococcus 3 3.66%
Fungi 2 2.44%
Total 82 100.00%

% 2 FZE NLR M FERER PCT K PIFLE (a2t 5)
Table 2 Comparison of the levels of NLR, serum phosphorus and PCT between the two groups(x* s )

Serum phosphorus

Groups n NLR (mmol/L) PCT(pg/L)
Death group 21 10.23% 2.15 0.88+ 0.12 2.04+ 0.34
Survival group 39 7.34+ 1.34 1.04+ 0.23 0.76x 0.15

t - 6.415 -2.970 20.238

P - 0.000 0.004 0.000

R3 VAP BERTEERD
Table 3 Univariate analysis of death in patients with VAP

Factors Death group(n=21)  Survival group(n=39) X/t P
Gender( male/female ) 13/8 23/16 0.049 0.825
Agel(years, v ) 61.20+ 9.21 59.88+ 9.25 0.528 0.600
BMI(kg/m?, £ s) 23.10+ 2.03 23.41+ 2.02 -0.566 0.574
APACHEII score( scores, x+ ) 20.48+ 2.11 18.45% 1.32 4.584 0.000
Invasive mechanical ventilation time(d, x+ s) 10.42+ 1.37 6.24%+ 1.04 13.263 0.000
ICU hospitalization days(d, x* s) 13.27+ 2.34 14.01% 2.51 -1.115 0.270
Diabetes(n, %) 6(28.57) 10(25.64) 0.060 0.807
Hypertension(n, % ) 5(23.81) 7(17.95) 0.293 0.588
Coronary heart disease(n, % ) 2(9.52) 4(10.26) 0.008 0.928
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F 4 VAP BEETRIKE £ EE Logistic B
Table 4 Multivariate Logistic regression analysis of mortality risk of patients with VAP

Variable B SE Wald »? P OR 95%CI
Higher APACHE II score 0.476 0.240 8.264 0.000 1.764 1.420~2.342
Longer duration of invasive
mechanical ventilation 0.873 0.372 6.309 0.009 2.394 1.849~3.179
Higher of NLR 0.578 0.236 10.378 0.000 1.695 1.413~4.295
Higher of serum phosphorus -0.135 0.134 7518 0.002 0.874 0.769~0.948
Higher of PCT 0.464 0.181 14.163 0.000 1.590 1.302~3.294
% 5 NLR.IMmiE# R PCT il VAP BEE TR H) ROC f& 547
Table 5 ROC curve analysis of NLR, serum phosphorus and PCT for predicting mortality risk of patients with VAP
Indicators Area under curve Sensitivity( % ) Specificity( % ) Jordan index Threshold 95%CI
NLR 0.741 76.29 72.10 0.484 9.34 0.642~0.845
Serum phosphorus 0.703 73.04 68.25 0.413 0.95 mmol/L 0.652~0.761
PCT 0.698 70.49 69.02 0.395 1.55 pg/L 0.611~0.784
Three items
combination 0.894 91.45 87.34 0.788 - 0.825~0.959
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Fig.1 ROC curve of NLR, serum phosphorus and PCT predicting the
mortality risk in patients with VAP
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