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Chest compression rate: Scoping Review
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PICOST
The PICOST (Population, Intervention, Comparator, Outcome, Study

Designs and Timeframe)
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Population: Adults in any setting (in-hospital or out-of-hospital) with

(cardiac arrest)
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Intervention: Different chest compression rate, depth and incomplete

chest wall recoil during CPR,
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Comparators: Standard chest compression rate, depth and incomplete

chest wall recoil during CPR
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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) and physiological measures (e.g.,

blood pressure and end-tidal PCO2) were ranked as a important outcomes.
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Study Designs: Randomized controlled trials (RCTs) and non-randomized

studies (non-randomized controlled trials, interrupted time series,
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controlled before-and-after studies, cohort studies) are eligible for

inclusion.
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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was an English abstract; unpublished studies (e.g., conference abstracts,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 June, 2019.
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Inclusion and Exclusion criteria

The inclusion/exclusion criteria used in this scoping review were different
to those used in the 2015 CoSTR: the 2015 CoSTR included animal studies
and in the 2015 CoSTR chest compression components were treated as
separate entities and there was no requirement that two or more CC rates,
depths, measures of recoil or leaning be compared.

Studies were considered eligible for inclusion if they were peer-reviewed
human studies that prospectively or retrospectively compared the effects
of interventions listed below on physiological (e.g., blood pressure and
end-tidal PCO2) or clinical outcomes (e.g., return of spontaneous
circulation (ROSC) and survival to a defined time point):

- two or more CC depths measured in millimeters, centimeters, or inches
OR

- two or more CC rates measured in compressions per minute OR

- two or more measures of chest wall recoil OR

- two or more measures of leaning or leaning versus no leaning.
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Full chest wall recoil is defined as the sternum returning to a neutral
position during the decompression phase of CPR. Chest wall leaning is
when the rescuer fails to completely release pressure on the chest wall
between compressions, preventing full chest wall recoil.

Unpublished studies or studies published in abstract form only, manikin
studies, animal studies, and studies that did not specifically address the
PICO questions related to CC rate, CC depth, chest wall recoil, and leaning

were excluded.
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Task Force Insights

1. Why this topic was reviewed.

In November 2018, at the ILCOR meeting in Chicago, the BLS Task Force
decided to reactivate the PICOs related to chest compression rate, chest
compression depth, and chest wall recoil, acknowledging that further work
was required to understand whether there was new science published to
date that provided more information on these chest compression
components as discrete entities or whether studies have reported
interactions between these CC components. Therefore, a scoping review
was undertaken to: i) understand whether the science to date has focused
on single chest compression components or interactions between chest
compression components and ii) to identify the evidence related to the
chest compression components to determine whether the body of evidence
published since the 2015 BLS CoSTR indicates the need for a full

systematic review of the evidence related to chest compression
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components.

2. Narrative summary of evidence identified

In addition to the 14 studies identified in 2015 CoSTR, an additional 8
studies (Cheskes 2015 38; Hwang 2016 1491; Kilgannon 2017 154;
Kovacs 2015 107; Riyapan 2019 245; Sainio 2015 163: Sutton 2015 150;
Sutton 2018 159) were identified so a total of 22 studies were included in
this scoping review. Five observational studies examined both chest
compression rate and chest compression depth.(Sainio 2015 163; Sutton
2015 150; Edelson 2006 137; Kramer-Johansen 2006 283; Riyapan 2019
245) One randomised controlled trial (RCT),(Hwang 2016 1491) 1
crossover trial (Kern 1992 145) and 6 observational studies examined
chest compression rate only.(Sutton 2018 159; Kilgannon 2017 154; Idris
2015 840; Idris 2012 3003; Abella 2005 428; Ornato 1988 241) 1
RCT(Bohn 2011 257) and 6 observational studies examined chest
compression depth only;(Stiell 2014 1962; Sutton 2010 1179;
Vadeboncoeur 2014 182; Hellevuo 2013 760; Stiell 2012 1192; Babbs
2008 306) and 2 observational studies examined chest wall recoil.(Cheskes
2015 38; Kovacs 2015 107) No studies were identified that examined

different measures of leaning.

3. Narrative Reporting of the task force discussions

This scoping review demonstrated that the majority of studies focused on
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a single chest compression component, whereas a number of studies
suggest the presence of confounding interactions that prompt caution when
evaluating any chest compression component in isolation.

The majority of the studies identified in this review were focused on out-
of-hospital cardiac arrest highlighting a major gap in research in the in-
hospital context.

This scoping review has not identified sufficient new evidence to prompt
new systematic review.

The information from the studies identified was considered insufficient to

alter existing recommendations.
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Knowledge Gaps

We identified a number of gaps in the published literature: lack of high-
level evidence related to chest compression components, a lack of studies
of in-hospital cardiac arrest, and failure to account for the possibility of

conflicting interactions between chest compressions components were

considers the most important gaps.
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