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Characteristics of bacterial flora distribution and risk prediction for poor prognosis in severe pneumonia
patients

LU Yanan, LI Tongxing, HU Huanli (Medical College of Xuchang University s Xuchang 461000, Henan
China) *

Objective  To examine the bacterial flora distribution in severe pneumonia patients, identify factors
influencing poor prognosis,and develop and validate a risk prediction model. ~ Methods A total of 257 patients with
severe pneumonia admitted to the Department of Critical Care Medicine of Huaihe Hospital of Henan University from
December 2021 to December 2024 were selected as the research subjects. Sputum specimens were collected from the
patients for pathogen culture and the distribution characteristics of pathogens were analyzed. Based on the one-month
survival status,patients were categorized into the good prognosis (survival.n=215) and poor prognosis (death,n=42)
groups. Risk factors for poor prognosis were explored through LASSO and logistic regression. A nomogram for poor
prognosis risk was developed using R 4. 2. 6, and model performance was evaluated with decision curves, calibration
curves, and ROC curves. Results A total of 281 pathogens were identified: 197 Gram-negative bacilli ( mainly
Klebsiella pneumoniae » Pseudomonas aeruginosa » and Acinetobacter baumannii ), 66 Gram-positive cocci ( primarily
Streptococcus pneumoniae s Staphylococcus aureus s and Staphylococcus epidermidis) s and 16 fungi (mostly Candida
albicans). The LLASSO regression model was used to screen out 11 potential risk factors,including prognostic nutrition
index (PNI), acute physiology and chronic health evaluation (APACHE I[ ) score, sequential organ failure assessment
(SOFA) score, neutrophil/lymphocyte ratio (NLR) , platelet/lymphocyte ratio (PLR), body mass index (BMD), lactate

level,C-reactive protein, mechanical ventilation, renal insufficiency,and heart failure. Logistic regression analysis showed
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that PNI, SOFA score, lactate level, NLR, PLR, mechanical ventilation, and heart failure were risk factors for poor

prognosis in patients with severe pneumonia (P<C0. 05). A nomogram model for the risk of poor prognosis in patients

with severe pneumonia was constructed based on the above 7 risk factors,and the area under the receiver operating curve

(AUC) of the model was 0. 938 [95% CI (0. 852,1. 000) ]

; the calibration curve of the model has a good coincidence

with the ideal curve; the decision curve of the model suggests that the probability threshold of the model with good

prediction efficiency is 0. 210-0. 885.

Conclusion The pathogens of severe pneumonia patients are mainly Gram-negative

bacilli, followed by Gram-positive coccis and finally fungi, among which Klebsiella pneumoniae is the most common

species. The risk factors for poor prognosis in patients with severe pneumonia include SOFA score, heart failure, lactate

level,NLR, PNI, mechanical ventilation and PLR, among which SOFA score is the most important risk factor. The

constructed risk prediction nomogram model for poor prognosis in patients with severe pneumonia has good predictive

performance.

[Keywords]) severe pneumonia;bacterial flora distribution; poor prognosis;risk factors;nomogram model
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Table 1 Results of univariate analysis of clinical data between
the two groups

AT Phin BEERA witw e
Fh () 67.83+8.58  69.2546.89  1.010  0.313
PNI 39.10+2.36  36.3343.53  6.354  0.000
APACHET ¥4 15.3343.86  17.89%3.95  3.916  0.000
SOFA 3/} 7.52+1.66 9.28+1.67  6.279  0.000
FL#R K F (mmol/L) 2.6740.73 3.9440.83  10.078 0.000
P45 % I (ng/ L) 3.26+1.32 3.61+1.60  0.231 0.131
C-R i % 1 (mg/L) 82.66+17.36  88.58+17.78 2,013  0.045
MLEA (g/L) 100.03+13.32  98.06+14.69  0.862  0.390
H 4 (10° /L) 10.64+2,99  11.124+2.45  0.978  0.329
NLR 5.0740. 80 7.1240.63  15.676  0.000
PLR 133.97+7.76  141.6749.24  5.694  0.000
BMI (kg/m®) 22.24 £7.61  18.30 £8.07  3.039  0.003
B %) 83(38.83) 17(40.18) 0.032  0.858
B S [n( %) ] 100(46.55) 20(48.52) 0.060  0.807
R [n( %) ] 80(37.52) 18(42.82) 0.454  0.500
SO S (n (%) ] 73(34.24) 17(41.43) 0.821  0.365
i I s [n(26) ] 75(35.24) 15(37.12) 0.059  0.808
HLAE S [n( %) ] 28(13.02) 12(27.92) 6.418  0.011
AR 2 [n( %) ] 67(31.28) 14(33.53) 0.090 0.764
B A 2n(%)] 49(22.79) 17(40. 48) 5.758  0.016
D AFEE (%) ] 51(23.72) 18(42. 86) 6.551  0.010
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Table 2 Logistic regression analysis of risk factors for poor prognosis
in patients with severe pneumonia

b K& B SE Wald OR(95%CD P

NLR 0.780  0.366  4.531 2.182(1.064~4.474) 0.033
PLR 0.808  0.347  5.424 2.243(1.137~4.428) 0.020
BMI 0.790  0.480  2.701 2.203(0.859~5.648) 0.100
PNI -0.067 0.032  4.537 0.935(0.879~0.995) 0.032
APACHEI##4r 0.172  0.199  0.741 1.187(0.803~1.754) 0.389
SOFA ¥4y 0.365 0.166 4.820 1.440(1.040~1.995) 0.028
FLAER KT 0.489  0.226  4.674 1.631(1.047~2.543) 0.031
C-RNHEH 0.081 0.647  .016  1.084(0.305~3.854) 0.903
B HIREAR & 0.161  0.150 1.149 1.175(0.875~1.576) 0.284
HLAHE S 0.758  0.314 5.824 2.133(1.153~3.947) 0.016
OS5 0.380  0.177  4.595 1.462(1.033~2.068) 0.035
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