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[ Abstract] Objective To analyze the influencing factors of noninvasive ventilator treatment failure in patients with
chronic obstructive pulmonary disease (COPD) and respiratory failure, and to construct a nomogram model for predicting its
risk and validate it. Methods Patients with COPD and respiratory failure who underwent noninvasive ventilator therapy at the
Second People’s Hospital of Huai’an from May 2020 to May 2022 were selected as research subjects using a convenience sampling
method. The included sample size was 710, and the included patients were divided into modeling group (n=497) and validation
group (n=213) according to the ration of 7 : 3. Clinical data of patients were collected. The multivariate Logistic regression

analysis was used to analyze the influencing factors of noninvasive ventilator treatment failure in patients with COPD and
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respiratory failure. The nomogram model for predicting the risk of noninvasive ventilator treatment failure in patients with COPD
and respiratory failure was constructed by using the R 4.1.0 software package and rms package. Hosmer—Lemeshow goodness of fit
test was used to evaluate the fitting degree of the nomogram model. Calibration curve was drawn to evaluate the effectiveness of the
nomogram model for predicting the risk of noninvasive ventilator treatment failure in patients with COPD and respiratory failure,
and the ROC curve was used to analyze the predictive value of the nomogram model for noninvasive ventilator treatment failure in
patients with COPD and respiratory failure. Results Among the 497 patients with COPD and respiratory failure in the modeling
group, 129 cases of treatment failure were classified as the treatment failure group; 368 cases of treatment success were classified
as the treatment success group. There were significant differences in age, mechanical ventilation time, pre—treatment arterial
partial pressure of oxygen (Pa0,) , pre—treatment arterial partial pressure of carbon dioxide (PaCO,) , pre—treatment pH value,
pre—treatment respiratory rate, pre—treatment serum albumin, pre—treatment C—reactive protein (CRP) , Glasgow Coma Scale (GCS)
score at admission, Assessment of Acute Physiology and Chronic Health Status 1 (APACHE II') score at admission between the
two groups (P < 0.05) . Multivariate Logistic regression analysis showed that age, mechanical ventilation time, pre—treatment PaO,,
pre—treatment PaCO,, pre—treatment serum albumin, pre-treatment CRP, APACHE Il score at admission were the influencing
factors of noninvasive ventilator treatment failure in patients with COPD and respiratory failure (P < 0.05) . The nomogram model
for predicting noninvasive ventilator treatment failure in patients with COPD and respiratory failure was constructed based on the
multivariate Logistic regression analysis results. The results of Hosmer—Lemeshow goodness of fit test showed that the nomogram
model fit well in modeling group (X *=6.355, P=0.607) and validation group (x *=6.337, P=0.591) . The results of calibration curve
analysis showed that the calibration curve of noninvasive ventilator treatment failure in patients with COPD and respiratory failure
predicted by the nomogram model was close to the ideal curve. The results of ROC curve analysis showed that the AUC of the
nomogram model for predicting the occurrence of noninvasive ventilator treatment failure in patients with COPD and respiratory
failure in modeling group and validation group was 0.871 [95%CI (0.848, 0.915) ], 0.872 [95%CI (0.819, 0.925) ], respectively.
Conclusion Age > 60, prolonged mechanical ventilation time, decreased pre—treatment PaQ,, increased pre—treatment PaCO,,
decreased pre—treatment serum albumin, increased pre—treatment CRP, increased APACHE Il score at admission are the risk
factors of noninvasive ventilator treatment failure in patients with COPD and respiratory failure. The nomogram model constructed
based on the above factors has a certain predictive value for the risk of noninvasive ventilator treatment failure in patients with
COPD and respiratory failure.
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Table 1 Comparison of clinical data between modeling group and

validation group
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Table 3 Multivariate Logistic regression analysis of influencing factors
of noninvasive ventilator treatment failure in patients with COPD and

respiratory failure
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Figure 1 Nomogram model for predicting the risk of noninvasive ventilator

treatment failure in patients with COPD and respiratory failure
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Figure 2 Calibration curve of nomogram model for predicting noninvasive
ventilator treatment failure in patients with COPD and respiratory failure in

modeling group
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Figure 4 ROC curve of nomogram model for predicting noninvasive

ventilator treatment failure in patients with COPD and respiratory failure in

modeling group
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