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Multitask learning to predict successful weaning in critically ill
ventilated patients: a retrospective analysis of the MIMIC IV database
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Table 1. Performance of single-task and multitask learni predict successful weani
INTRODUCTION AUROC Precision Fl-score Recall

Weaning is an essential issue in critical care. i ’ Single task |learning® 0.814 1 0.002 0.673 £0.024 0558 £0.037  0.48110.065

Mullitas:: |Eami?g UIJITL] ;IS emerging as alﬂt;vil ' Multi-task learning-1" 0.817 £0.001° 0.670 £0.042 0.57640.041  0.513 £0.079
approach in artificial intelligence, particularly for =

= 0.820 * 0.002¢ 0.661 +0.010 0.582 *0.025 0.522 £0.043
handling complex data, and is characterised by R T ] i t“k Ie.armng Z
shared feature representation, improved b — ncluded shock, mortality, and successful weaning

generalisation, and resource efficiency. Figure 1. Performance of the proposed model to predict successful start of breathing tri:
This study used the Medical Information Mart for ‘weaning. A. ROC plot, B. calibration curve, C. decision curve analysis

Intensive Care (MIMIC) IV, a public critical care R ES U LTS

database with comprehensive ventilator-relevant

ial., and successful weaning

data, in conjunction with multitask learning ‘We found that 78.5% of 7,758 critically ill patients were
techniques to establish a prediction model for sfully weaned. Multitask learning combined with
successful weaning in critically ill ventilated spnnlaneaus breath trial achieved a higher performance
patients. Our approach aims not only to establish a 10 predict successful weaning compared with multitask
prediction model with high accuracy but also learning combined with shock and mortality (area under
responsible Al practices, emphasising model receiver operating characteristic curve, AUROC,
interpretability and error analysis. 0.820+0.002 vs 0.817+0.001, p<0.001}. We employed ot
not only calibration curve and decision curve analysis to RASS —
M ETHOD 5 examine the performance of the model but also the :'?f_ o e
We employed a multitask learning framework with SHAP and PDP plots to interpret the model. Fluiet batance —
shared bottom network to facilitate common posnd e wpy
knowledge extraction across all tasks. We explored (CONCLUSIONS — . mp—
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\dAI"S:::;;?;a;?;b;g:;mssipz‘;‘;aﬂ;‘F:Hn.;:l]gblm We demqnstrfaFe that MTL can eﬁgdively enhance predictive :::’I‘I: — j:-
partial dependence plot (PDP) for model accuracy in critical care settings with complex, multifaceted and Fiuid nput e
Explainability. Area under receiver operating interrelated data. We established an MTL model with high Eoets 3.
characteristic curve (AUROC), calibration plot and accuracy to predict successful weaning Moreover, we conducted Croatinine E=lesa e S ) il ki
decision curve analysis were 'used to determine the the wisualised interpretability of the model and error analysis, and =" - Low Figure ;l:nialdepennmm ;::s of key ﬁymm;wu—“
performance of the model. these approaches enable the user to realise the model, to know FE TR
limitations, and to trust the model. . SHAP value JoEsrso] Chao, Wen-Cheng
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