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A Nomogram for Predicting Hospital Mortality in 
Respiratory Care Center Patients with Prolonged 

Mechanical Ventilation 
 

Hsiu-Yi Hsiao1, Tsung-Ming Yang2, Tien-Pei Fang1, Ming-Szu Hung1,2 

   
Abstract: The patient requires prolonged mechanical ventilation (PMV) due to respiratory failure, which has 
complex reasons. Patients requiring prolonged mechanical ventilation tend to have a poor prognosis and high 
mortality, but early diagnosis and treatment can reduce mortality. There is no quantitative prediction model for the 
mortality risk of patients with PMV, so the purpose of this study is to develop a nomogram that can assess and 
quantify the mortality rate of patients with PMV. It can used by clinicians to estimate and timely predict the hospital 
mortality risk of patients with PMV, and compare the prediction accuracy of the model with Acute Physiology and 
Chronic Health Evaluation (APACHE II) score. A retrospective study was conducted. The development group 
included patients who were treated with mechanical ventilation in the Intensive Care Unit between April 2009 and 
December 2014 and were transferred to the Respiratory Care Center (RCC) due to difficult weaning from 
mechanical ventilation. Lasso regression analysis was used to identify the important variables associated with the 
risk of mortality. The validation group consisted of patients who met the same inclusion criteria from January 2015 
to December 2021. The study results showed that the development group consisted of 1,024 patients with PMV 
transferred to the RCC, while the validation group included 776 patients. The AUC (95% CI) for the development 
group was 0.742 (0.708-0.776), while for the validation group, it was 0.719 (0.680-0.758). There was no significant 
difference between the two groups (p=0.387). Furthermore, the AUC value was better than that of the traditional 
APACHE II (95% CI), which was 0.685 (0.648-0.722), with a significant statistical difference (p=0.026). The 
nomogram constructed in this study can provide clinicians with a practical and effective tool for assessing the 
mortality risk of patients with PMV. It has better predictive ability than the APACHE II score and can help identify 
risk factors early and intervene with appropriate medical treatment, thereby reducing and improving the mortality 
rate of patients with PMV. 
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