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Timeframe :

Population: In rescuers performing CPR on adult or pediatric patients
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Intervention: compression only CPR

M s oA CPR

Comparators: traditional CPR

et i - ek CPR

Outcomes: increase in rescuer fatigue with resulting decrease in CPR

quality
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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) were eligible for

inclusion.
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Timeframe: All years and all languages were included as long as there
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was an English abstract; unpublished studies (e.g., conference abstracts,
trial protocols) were excluded. Literature search updated to October 29th,
2019.
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Inclusion and Exclusion criteria
e Inclusion Criteria: human and manikin studies.
e Exclusion Criteria: animal studies or those that did not have a

comparator group of 30:2 or 15:2 CPR.
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Task Force Insights

1. Why this topic was reviewed.

This topic was prioritized for an updated evidence review as this topic had
not been reviewed by ILCOR since 2005.

2. Narrative summary of evidence identified

Fifteen manikin studies evaluating fatigue at various compression to
ventilation ratios were identified. These studies compared fatigue and its
effects on CPR quality in volunteers performing continuous compressions
and 30:2 or 15:2 CPR.(Trowbridge 2009 6, Heidenreich 2006 1020,
Odegaard 2006 335, Yuksen 2017 63, Manders 2009 1015, Skulec 2016
58, Shin 2014 59, Heidenreich 2012 88, Min 2013 1279, Ashton 2002 151,
Huseyin 2002 57, Hightower 1995 300, Lucia 1999 158, Ochoa 1998 149,
Riera 2007 108)

Three RCTs investigated compared 5, 9 and 10 minutes of continuous
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2002 151, Huseyin 2002 57, Hightower 1995 300, Lucia 1999 158,
Ochoa 1998 149, Riera 2007 108),
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chest compressions to 15:2 or 30:2 and reported that more ‘adequate
compressions’ were observed in the first 2 min with continuous
compressions but with no difference after the third minute. Measured
lactate levels were used to assess fatigue. Significant reduction in
compression depth was observed during continuous compressions, but
without significant change in compression rate. Overall, CPR quality
parameters decreased with time during continuous chest compressions
indicating rescuer fatigue adversely affects the quality of chest
compressions (Trowbridge 2009 6, Heidenreich 2006 1020, Odegaard

2006 335).

Four randomized cross-over manikin studies investigated the effectiveness
of 8, 9 and 10 minutes of continuous chest compressions compared to 30:2.
The first study investigated the energy expenditure and assessed the
sensation of fatigue and perceived exertion associated with these activities.
Neither sensation of general fatigue, nor perceived exertion correlated with
energy expenditure.(Skulec 2016 58) The second study compared rescuer
fatigue and CPR quality with CPR performed for 8§ minutes on a realistic
manikin. The compression rate and number of adequate compressions
were significantly lower and rescuer fatigue higher with continuous
compressions after 2 and 6 minutes.(Shin 2014 59). The third study
assessed elderly rescuers' ability to maintain adequate compression rate

and depth during a 9 min scenario. While total number of compressions
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delivered was significantly greater in the continuous compression group,
rescuers had to take more breaks due to fatigue. (Heidenreich 2012 88).
The fourth study found 10 second rest periods to reduce fatigue and
improve CPR quality during a 10 minute scenario.(Min 2013 1279).

Three studies explored the temporal trends of fatigue during continuous
compressions. Two of these studies indicated fatigue affects CPR quality
after as little as 1 minute,(Ashton 2002 151, Huseyin 2002 57) while the
third study indicated rescuers would not be able to accurately identify the
their CPR

time point when their

performance.(Hightower 1995 300).

fatigue would impact on

Three studies explored how rescuer characteristics might influence fatigue
and CPR performance during 2, 5, and 18 minutes of continuous
compressions. The first study evaluated the influence of rescuer physical
fitness,(Lucia 1999 158) the second assessed the influence of the rescuer’s
gender, age, weight, height or professional status,(Ochoa 1998 149) while
the third analyzed rescuer tolerate to performing continuous compressions
measuring oxygen saturation, heart rate and fatigue using a visual
analogical scale.(Riera 2007 108).

One RCT investigated the effects of standard manual compressions vs.

compressions performed using a compression device (CPR RsQ Assist®),
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and found less fatigue and higher CPR quality in the device group. (Yuksen
2017 63) Another RCT evaluated the number of effective chest
compressions and self-reported fatigue over 8 min in scenarios where two
rescuers alternated between changing “compressor” every 1min vs. every
2 min. After 4 min self-reported rescuer fatigue 44% vs. 28% for the 2 and
1 min scenarios, respectively.(Manders 2009 1015).

In conclusion, evidence from manikin studies comparing fatigue and
effects on CPR quality suggest that CCC is effective in the first 2 minutes
regarding the depth and frequency, and there are indications that rest
reduces rescuer fatigue and increase CPR quality as rescuer fatigue

adversely affects the quality of chest compressions after 2 minutes

3. Narrative Reporting of the task force discussions

Continuous compression strategies have been increasingly advocated in an
effort to increase overall bystander CPR rates. Evidence reviews
evaluating the effect of continuous chest compressions vs. standard CPR
on critical outcomes such as long-term survival has been performed by the
Basic Life Support Task Force in a separate evidence review. Although the
BLS Task Force regards rescuer fatigue as an important barrier to high
quality bystander CPR, a higher value is placed on patient centered

outcomes.
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Knowledge Gaps
Only simulation manikin data were identified. Insights into the effects of

compression only on bystander fatigue and CPR quality in actual cardiac

arrests is not known.
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