


[bookmark: _gjdgxs]Supplemental Materials for 
 the development and validation of an arterial pressure-based cardiac output algorithm using a convolutional neural network: A retrospective study based on prospective registry data

A. Details of delaying the PAC data
[bookmark: _30j0zll]The PAC-based CO monitoring device measures the temperature changes of saline affected by blood flow from the pulmonary artery catheter, which is inserted from the peripheral vein to the pulmonary artery. They generate continuous CO values with an average of multiple measurements to maintain the conventional legacy, compared with bolus or standard pulsatile techniques.1–3 Therefore, we had to consider the actual measurements (not averaged values) as input for a deep learning model to build a real-time APCO algorithm. The Vigilance II (Edwards Lifesciences, Irvine, CA, USA), a PAC-based device for our model building, provides user options of ‘Trend_mode’ and ‘STAT_mode’ (a.k.a CCO mode and ICO mode), which provides averaged and actual measurements, respectively. A couple of studies reported the time lag between the Trend and STAT modes; hence, we experimentally determined the best time delay of the Trend mode from our dataset.4,5 
Supplementary figure 1 shows the mean absolute error (MAE) between the Trend mode and n-sec delayed STAT mode per case. Note that the unit of the x-axis was 2 s, which was the output interval of the Vigilance II. In our dataset, the best matched time delay of the Trend mode was 120 s with an MAE of 0.0421. Therefore, we prepared a 20-s segment of the arterial waveform to be 2 min earlier than the current CO value. 
[bookmark: _1fob9te]
[bookmark: _3znysh7][image: ]
Supplementary figure 1. Mean absolute error per delays. Delay of 120 seconds showed the lowest mean absolute error. 
[bookmark: _2et92p0]
[bookmark: _tyjcwt]Supplementary Figures 2 and 3 depict two-minute delayed PAC examples of two surgeries: cardiac surgery and liver transplantation surgery. Note that the blue line indicates the Trend mode and the orange line represents the STAT mode. With two minutes of delay of the STAT mode value, CO values had greater agreement.
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Supplementary figure 2. Delayed PAC example of cardiac surgery. Top: CO without delay. Bottom: CO with two-minute delay.
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Supplementary figure 3. Delayed PAC example of liver transplantation surgery. Top: CO without delay. Bottom: CO with two-minute delay.
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