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Methodological Preamble

Consensus on Science with Treatment Recommendations (CoSTR) started
with a systematic review of basic life support conducted by Artem
Kuzovlev and Theresa M. Olasveengen with involvement of clinical
content experts. Evidence for adult literature was sought and considered
by the Basic Life Support Adult Task Force. These data were taken into

account when formulating the Treatment Recommendations.

The continuous evidence evaluation process for the production of
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Population: Adults in any setting (in-hospital or out-of-hospital) with

cardiac arrest
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Intervention: Analysis of cardiac rhythm during chest compressions
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Comparators: Standard care (analysis of cardiac rhythm during pauses in

chest compressions).
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Outcomes: Survival to hospital discharge with good neurological outcome
and survival to hospital discharge were ranked as critical outcomes. Return
of spontaneous circulation (ROSC) was ranked as an important outcome.
CPR quality metrics such time chest compression fraction, pauses in
compressions, compressions per minute, time to commencing CPR, or

time to first shock etc. were included as important outcomes.
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Study Designs: Randomized controlled trials (RCTs) and non-randomized
studies (non-randomized controlled trials, interrupted time series,
controlled before-and-after studies, cohort studies) are eligible for
inclusion. Unpublished studies (e.g., conference abstracts, trial protocols)
are excluded. It is anticipated that there will be insufficient studies from
which to draw a conclusion; case series will be included in the initial

search and included as long as they contain > 5 cases.
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Timeframe: All years and all languages were included as long as there
was an English abstract; unpublished studies (e.g., conference abstracts,

trial protocols) were excluded. Literature search updated to Sept 23, 2019.
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Consensus on Science
Fourteen full-text papers were identified and reviewed (Li 2007 131, Tan
2008 S409, Werther 2009 1301, Li 2012 78, Aramendi 2012 692,
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Babaeizadeh 2014 798, Gong 2014 140438, Partridge 2015 133, Zhang
2016 67, Rad 2016 44, Gong 2017 471, Zhang 2017 111, Fumagalli 2018
248, Hu 2019 1), and while they did not evaluate the effect of artifact-
filtering algorithms for analysis of electrocardiographic rhythm during
CPR on any of our critical or important outcomes, they provided insights
into the feasibility and potential benefits of this technology. Most of these
studies use previously collected ECG, electrical impedance and/or
accelerometer signals from cardiac arrests cases to evaluate the ability of
various algorithms (Li 2007 131, Tan 2008 S409, Werther 2009 1301, Li
2012 78, Aramendi 2012 692, Babaeizadeh 2014 798, Zhang 2016 67,
Gong 2017 471, Fumagalli 2018 248, Hu 2019 1) or machine learning (Rad
2016 44) to detect shockable rhythms during chest compressions. There
are also studies evaluating artifact-filtering algorithms in animal models
(Gong 2014 140438, Zhang 2017 111) and simulation studies (Partridge
2015 133).

Sensitivities and specificities are generally reported in the 90-99% range,
but none of these studies have evaluated their use in real-time clinical

settings.
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Treatment Recommendations
We suggest against the routine use of artifact-filtering algorithms for
of rhythm during CPR

recommendation, very low certainty of evidence).

analysis electrocardiographic (weak
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We suggest the usefulness of artifact-filtering algorithms for analysis of
electrocardiographic rthythm during CPR be assessed in clinical trials or
research initiatives (weak recommendation, very low certainty of

evidence).
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Justification and Evidence to Decision Framework Highlights

In making a recommendation against routine use, we placed priority on
avoiding the costs of introducing a new technology where the effectiveness
or harm on patient outcomes remains to be determined.

In making a recommendation for further research; the task force is
acknowledging a) there is thus far insufficient evidence to support a
decision for or against routine use, b) further research has potential for
reducing uncertainty about the effects and c) further research is thought to
be of good value for the anticipated costs.

The task force also acknowledges that some EMS systems may already
of
electrocardiographic thythm during CPR, and as such wish to strongly

have implemented artifact-filtering algorithms for analysis

encourage such systems to report on their experiences to build the evidence

base regarding the use of these technologies in clinical practice.
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Knowledge Gaps
There were no studies identified that evaluated feasibility, efficacy or

effectiveness of artifact-filtering algorithms for analysis of
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electrocardiographic rhythm during CPR in any setting for any patient | O FEHLRIRENE, Zhee. A RIMEE RN L 7-AF38I3 720~ 72,

population.
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