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[ Abstract] Objective To construct and validate a nomogram model for predicting the risk of offline failure in patients
with severe mechanical ventilation. Methods A total of 670 patients with mechanical ventilation admitted to the Department of
Intensive Care Medicine of Huai’an Second People’s Hospital from May 2020 to May 2022 were selected as the research objects by
convenience sampling method. Patients were divided into modeling group (n=469) and validation group (n=201) in a ratio of 7 : 3.
According to the offline results, the modeling group was further divided into failure subgroup (n=88) and success subgroup (n=381) .
The baseline data questionnaire was designed and the baseline data of patients were collected. Multivariate Logistic regression
analysis was used to explore the influencing factors of offline failure in patients with severe mechanical ventilation in the modeling
group. Based on the results of multivariate Logistic regression analysis, R software was used to establish the nomogram model for
predicting the risk of offline failure in patients with severe mechanical ventilation. Hosmer—Lemeshow test and calibration curve
were used to evaluate the calibration degree of the nomogram model. ROC curve was used to evaluate the differentiation of the

nomogram model. Results The proportion of mechanical ventilation duration > 7 d, the lowest acute physiology and chronic
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health evaluation Il (APACHE II') score > 15 points within 24 h of admission, the lowest sepsis—related organ failure assessment
(SOFA) score = 6 points within 24 h of admission, partial pressure of arterial carbon dioxide (PaCO,) after ventilation and the
incidence of ventilator—induced diaphragmatic dysfunction (VIDD) in the failure subgroup were higher than those in the successful
subgroup, and the serum albumin within 24 h before offline was lower than that in the successful subgroup (P < 0.05) . Multivariate
Logistic regression analysis showed that mechanical ventilation duration, the lowest APACHE I score within 24 h of admission,
the lowest SOFA score within 24 h of admission, PaCO, after ventilation and VIDD were the influencing factors of offline failure
in patients with severe mechanical ventilation in the modeling group (P < 0.05) . Based on the results of multivariate Logistic
regression analysis, the nomogram model for predicting the risk of offline failure in patients with severe mechanical ventilation was
constructed. Hosmer—Lemeshow test and calibration curve analysis results showed that there was no significant difference in the
incidence of offline failure predicted by nomogram model in the modeling group and the verification group and the actual incidence
of offline failure in patients with severe mechanical ventilation, respectively (x 2=7.650, P=0.468; X ’=7.465, P=0.487) . ROC
curve analysis results showed that the area under the curve of nomogram model in predicting offline failure in patients with severe
mechanical ventilation in the modeling group and the verification group was 0.870 [95%CI (0.836, 0.903) | and 0.867 [95%CI
(0.812, 0.911) |, the sensitivity was 74.47% and 75.31%, the specificity was 87.19% and 85.83%, respectively. Conclusion

Mechanical ventilation duration > 7 d, the lowest APACHE Il score > 15 points within 24 h of admission, the lowest SOFA score >
6 points within 24 h of admission, increased PaCO, after ventilation, VIDD are risk factors for offline failure in patients with severe
mechanical ventilation. The nomogram model for predicting the risk of offline failure in patients with severe mechanical ventilation

constructed based on the above risk factors has good calibration and differentiation, and has good prediction ability for the risk of

offline failure in patients with severe mechanical ventilation.
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Table 1 Comparison of baseline data between modeling group and
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Table 2 Univariate analysis of influencing factors of offline failure in

patients with severe mechanical ventilation in modeling group
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Table 3 Multivariate Logistic regression analysis of influencing factors

of offline failure in patients with severe mechanical ventilation in modeling

group
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Figure 1 Nomogram model for predicting risk of offline failure in patients

with severe mechanical ventilation
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Figure 2 Calibration curve of nomogram model for predicting offline
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Figure 3 Calibration curve of nomogram model for predicting offline

failure in patients with severe mechanical ventilation in the validation group
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