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Abstract Objective; To construct a predictive model of hyperoxemia in patients with mechanical ventilation and to veri-
fy its predictive value. Methods: This is a retrospective analysis of clinical data from 147 patients who underwent mechanical
ventilation in the Intensive Care Unit of the Third Affiliated Hospital of Southern Medical University from January 2020 to
March 2021, and patients were categorized into hyperoxemia group (94 cases) and non-hyperoxemia group (53 cases)
according to whether the maximum arterial partial pressure of oxygen was =120 mmHg during 72 h of mechanical ventilation.
The sex, age and body mass index (BMI) of the enrolled patients were recorded, along with the acute physiological assess-
ment and chronic health evaluation [I (APACHE Il ) score, sequential organ failure assessment ( SOFA) score, chronic
complications, reasons for admission, reasons for mechanical ventilation, ventilator parameters, hemodynamic data and labo-
ratory test results. Univariate analysis was performed on the clinical variables of the two groups. Multivariate binary regres-
sion analysis of risk factors was conducted to screen independent risk factors affecting hyperoxemia in patients with mechani-
cal ventilation. Then the combined predictor was constructed and the receiver operating characteristic (ROC) curve for the
predictive model was built. The area under the ROC curve (AUC) for both the new indicator and original ones were com-

pared. The best cut-off value was obtained where the Youden index reached the maximum value. Parameters such as sensitiv-
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ity, specificity and predictive accuracy were also calculated for comparison. Finally, individual data of 53 patients with
mechanical ventilation, who were admitted from January to June in 2022, were substituted into the equation to test the
performance of the predictive model in predicting hyperoxemia. Results: Univariate analysis showed that SOFA score, admit-
ting due to medical diseases, ventilator applied for lung lesions, ventilator applied for change of consciousness, using contin-
uous positive airway pressure ( CPAP) | using synchronized intermittent mandatory ventilation (SIMV) , lactate value and Hb
value were risk factors for hyperoxemia in patients with mechanical ventilation (all P < 0.05). Multivariate analysis showed
that age (X,), SOFA score (X,), admitting due to medical diseases (X, ), ventilator applied for change of consciousness
(X,) and using CPAP mode (X;) were independent risk factors for hyperoxemia in patients with mechanical ventilation (all
P < 0.05). The combined predictor model was as follows: Y =4.317 —=0.036X, -0. 183X, +1.699X, —2.045X, — 1. 864
X,. Hosmer and lemeshow test showed good fitting effect (x* =10.202, P = 0.177). ROC curve analysis showed that the
AUC for predicting hyperoxemia in patients with mechanical ventilation was 0. 817. The best cut-off value of the predictive
model was 0.404 points. The AUC for the new predictive model was higher than that of any other indicator, including age,
SOFA score, admitting due to medical diseases, ventilator applied for change of consciousness and using CPAP mode (0. 817
vs. 0.574, 0.651, 0.609, 0.554, 0.641). The clinical data of 53 patients with mechanical ventilation were substituted in
the probability equation of prediction. Its predictive accuracy was 79. 2% and its sensitivity was 80. 6% , specificity was
77.3% , positive predictive value was 83. 3% , negative predictive value was 73. 9% , positive likelihood ratio was 3. 551
and negative likelihood ratio was 0. 251. Conclusion: The predictive model based on logistic regression analysis has good

discrimination and can be used as a reference and assessment tool for prediction of hyperoxemia in patients with mechanical

ventilation.
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