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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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. e Table 1. Performance of single-task and multitask learning to predict successful weanini

INTRODUCTION : AUROC Precision Fiscore Recall
Weaning is an essential issue in critical care. by Single task Iearning® 0.814 £0.002 0.673 £0.024 0.558£0.037  0.481 £0.065
M“‘““‘th ‘“"“;E (MY ﬁs emerging as “':r‘;;’?‘ 081740001°  0.670£0042  0576$0.041  0513%0.079
approach in artificial intelligence, particul or %
handling complex data, and is characterised by 0.820  0.002¢ 0.661 £0.010 0.582 £0.025 0.522 £0.043
shared feature repi proved

and resource
This study used the Medical information Mart for
Intensive Care (MIMIC) IV, a public critical care RESULTS

®Tasks induded shack, mortality, and successful weaning.
ETasks Included start trial., and successful weaning

Figure 1. the prope:
‘weaning, A. ROC plot, B. calibration curve, C. decision curve analysis

database with tevant
data, in conjunction with multitask learning We found that 78.5% of 7,758 critically iil patients were
techniques to establish a prediction model for weaned, fearning with
successful weaning in critically il ventilated spontaneous breath trial achieved 3 higher performance
patients. Our approach aims not only to establish a to predict successful weaning compared with multitask
prediction mode! with high accuracy but also learning combined with shock and mortality (area under

recelver operating characteristic curve, AUROC,
0.820+0.002 vs 0.817+0.001, p<0.001). We employed
not only calibration cusve and decision curve analysis to

M ETH 0 DS examine the performance of the model but also the
We employed a itask learning with SHAP and PDP plots to interpret the model.

shared bottomn network to facilitate common

knowledge extraction across all tasks. We explored CONCLUSIONS o

distinct task combinations of multitask leaming.

responsible Al practices, emphasising model
interpretabiiity and error analysis.

b

=5 We that MTL can enhance pi s
‘:ﬁ;f:j’;%’:x;ﬂd&"(ep%ﬁlZIE:LZ?E([SHAP) plot accuracy in critical care settings with complex, multifaceted and
P P P interrelated data. We established an MTL madel with high

Explainability. Area under receiver operating

T T TS

accuracy to predict successful weaning Moreover, we conducted

characteristic curve {AUROC), calibration plot and T, =

decision curve analysis were used to determine the thefiysted Intsrpretabily ot hemodel and o enaljsis,and "ot s Figura 3. Partial dependenca plots of key features.
efirmance gt themodl these approaches enable the user to realise the model, to know g

3 . limitations, and to trust the model. . Chao, Wen-Cheng

cwc081@hotmai.com
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