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Data Tabularization  & Cleaning
Medical administration and technological
issues will affect arterial pressure, venous
pressure and intrathoracic pressure, creating
errors in physiological parameters. Examples
of data errors are shown in the figures. They
are manually cleaned by two approaches:

Replace the error data with clean 10-
second data
Remove time point if there is no clean
section within 30-second.

Use of ETCO2-guided CPR appears to improve short-term survival
(ROSC).
Intra-arrest hemodynamics like MAP appear to contribute to the
increased survival rate, setting future baseline for algorithmic CPR.
No apparent significance was found in MVP and ITP between
survival and non-survival groups.
Analysis supports future clinical trials to validate and optimize
algorithmic CPR approaches for improved patient outcomes.

Comparison of ETCO , mean arterial pressure (MAP), mean venous pressure
(MVP), and intrathoracic pressure (ITP) between standard vs. algorithmic

group and ROSC (survival) vs. no ROSC (non-survival) group (n=14).
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Effective cardiopulmonary resuscitation (CPR) is critical
for improving survival outcomes in cardiac arrest. 
End-tidal carbon dioxide (ETCO₂), the concentration of
CO  at exhalation, has emerged as a real-time, non-
invasive indicator of cardiac output during resuscitation,
with higher ETCO₂ levels correlating with improved
perfusion and return of spontaneous circulation (ROSC). 
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Algorithm-guided ETCO₂-based CPR introduces a data-
driven approach to optimize chest compression depth,
rate, and ventilation in real time, maximizing physiological
effectiveness and potentially transforming current CPR
practices.

Swine Model Experiment 

Hypothesis
Use of an ETCO2-guided resuscitation algorithm will
improve rates of return of spontaneous circulation
(ROSC) as compared with standard CPR.
Use of an ETCO2-guided resuscitation algorithm will
improve intra-arrest hemodynamics.

Specific Aims
Enhance the analysis of CPR physiological waveform
data by implementing advanced data preprocessing,
hypothesis-driven statistical evaluation, and
comparative analysis. 
Apply statistical tests, including 2-way ANOVA, to
assess the impact of data aggregation intervals on
analytical outcomes. 
Compare findings to the initial study to evaluate
whether increased experimental granularity yields
comparable or novel insights. If so, use to motivate
future clinical trials.

Standard CPR group
with ROSC 

ETCO  recorded
as a physiological
parameter

2

ETCO  range
during CPR: 20-
40mmHg
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Algorithmic CPR
group with ROSC

ETCO  set as
input variables
guiding CPR

2

ETCO  range
during CPR: 40-
60mmHg
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Data Annotation

Table 1: The difference between standard CPR and ETCO₂-guided CPR.

Data Processing Pipeline
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carbon dioxide-guided algorithm during cardiopulmonary
resuscitation improves short-term survival in paediatric
swine. Resuscitation Plus, 8, 100174.

Table 2: Artifact categorization

Raw recorded data: CO , Arterial Blood Pressure (ABP), Venous Blood Pressure (VBP), Intrathoracic Pressure (ITP) 2

Calculated vitals: Means, peaks, troughs, heart rate, MPP  (16 data channels in total)

ETCO2 random extrusion

Arterial pressure turbulance

Venous pressure affected by epinephrine injection 

 ITP affected by Defibrillation

50 Swine model experiments

47 Swine models with available LabChart data

22 Algorithm Group 25 Standard Group

10 ROSC 11 ROSC 14 No ROSC12 No ROSC

47 Files, 512 Individual Annotations

360 Agree 152 Disagree

123 Agree 29 Disagree

29 
Agree

0
Disagree

50 experiments conducted, 47 with available data. See details in flow chart to the right.

4 Selected 3 Selected 4 Selected3 Selected

Due to data access and timeline constraints, we moved forward with a subset
(n=14) of the annotated and cleaned data to analyze further.

The first round of annotations were
done by two team members. 
The second, by all five. The third round was
confirmed by our lead investigator. After three rounds
of cross-validation, 100% agreement on all
annotations was achieved.
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Method to extract data pad from waveform 


