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ICU Outcome Prediction Using Real-Time Signals with Wavelet Transform-Based CNN

ICU (intensive care unit) We design a wavelet transform-based convolutional neural network The saliency maps as shown in Figure 2 highlight
* Intensive monitoring (WTCNN) with a specific structure dealing with time-series data to the important features in vital signs.
* Life support of airway, breathing, circulation address the research problem as shown in Figure 1.
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Figure 2. Original time series, approximate coefficients and
RESEARCH QUESTION . L Fj _Eiﬁ? %%m_' m . the corresponding saliency maps for an exemplary patient
 How can we design a new ICU mortality The results of WTCNN are compared with a
baseline model -- APACHE 1V on different time
spans mainly based on evaluation metric AUC. As

shown in Figure 3, WTCNN outperforms APACHE
IV for all five diseases.
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(b) The AC of wavelet transform and the corresponding salience maps

prediction model that uses real-time information,

requires no expertise from intensivists, and is other variables can be added to the models by
e linking the variables to the fully connected layer
more accurate:

Figure 1. Structure of WTCNN
 How can we effectively extract accurate and DATA DESCRIPTION

interpretable features from ICU bedside
monitoring data that is readily accessible?
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The data is the top S most frequent admission diagnoses from elCU a |
Collaborative Research Database, as summarized in the table below. |— DAt | Bl ABCHERV VA sl APACHE Y

3 6 9 12 8 24 3 6 9 12 I8 24 3 6 9 12 I8 24
Time Periods (Hours) Time Periods (Hours) Time Periods (Hours)

LIMITATION OF EXISTING WORK

Disease HF CVA MI SP SR
Existing Models | Limitation . 2 e s e
5 #patient 4,840 5,284 5,919 6,823 4,284 Ly v | emonye
Severity Scoring The models are based on traditional regression, e T
. . . . < 0 0 0 0 0 . . . . .
Systems presuming the linear relationship between Expire rate | 5.42% | 4.98% 3.16% [2.18% | 6.38% Figure 3. ICU Mortality Prediction Performance over Time
predictors and the response variable.
Machine Learning | The features extracted from the time series of vital Length of >3 days: | >3 days: | >3days: | >3days: | >3days: REFERENCE
with handcraft signs are elementary. stay rate for 32.40% 23.35% 15.72% 41.56% 30.36%
features Ollly SImp!e sta.tlstlcs of vital SIgns are included in different >5 days: >5 days: >5 days: >5 days: >5 days: [1] Nates, J. L., Nunnally, M., Kleinpell, R., Blosser, S., Goldner, J., Birriel, B., Fowler, C. S., Byrum,
these classification models. classification 15.81% 11.28% 6.62% 24.889 13.85%, K.],?Mﬂes, W.kS: ]i;lill(:y, H.,C 8lz. S.pr;n(l)g, C. :J (20]1)6). IlCU AdTiisionz.{)ithalig;, ?nfi Tria(gleFGutil(lielines:
M 3 . . . . . ramework 1o nnance mica peratons, peveiopment o1 institutional roicies, an urtner
The model accuracy is relatively low. ;71 g;ys- 27 d;ys. ;z d(;a/ys. Tg glgg;s- >72é1§>ys- Research. Critical Care Medicine, 44(8), 1553-1602. https:/doi.org/10.1097/CCM.0000000000001856
: . : : ] 75 45 . 7. [2] Pollard, T. J., Johnson, A. E. W., Raffa, J. D., Celi, L. A., Mark, R. G., & Badawi, O. (2018). The
Deep Learnmg The structure lacks spec1ﬁc adj ustments accordlng >10 dO -1 >10 dO . >10 dO . >10 d ° . >10 dO . eICU Collaborative Research Database, a freely availlable multi-center database f(v)V: critical care
to the research question. A 28‘Vays. ; 91(;13’5- | 649 s}ys- ) 38(;13’5- ; 360/33’3- research. Scientific Data, 5(1), 180178. https:/doi.org/10.1038/sdata.2018.178
. 0 . 0 . 0 . 0 . 0

Acknowledgements




