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Executive Summary

Cardiac Arrest occurs outside of the hospital setting more than you think. Per the
MyCares.net database, 15% of OHCA happened in a public setting in 2020. Even if you are a
trained healthcare professional, it may not be accessible at times in these situations due to
different factors such as equipment availability, trained assistance, etc... Having an alternative
option to conventional mouth-to-mouth rescue breath CPR would encourage trained and
untrained bystanders to perform life-saving interventions to patients until local EMS responders
can arrive. The covid pandemic affected everyone inside and outside the medical world. The
general population got a real insight into how certain diseases are transmitted easily, can be
prevented, and treated. The question must be asked, in out-of-hospital cardiac arrest patients (P),
is chest-compression-only CPR (1) non-inferior to standard rescue breath CPR (C) in survival
rate and neurological outcome (O) 3 months (T) after the cardiac event? My benchmark project
focuses on improving the outcome of OHCA patients and providing bystanders with every
opportunity to assist.

Cardiopulmonary resuscitation (CPR) performed before arrival of the ambulance is one
of the strongest predictors of survival. This treatment is commonly performed by a layperson on
scene of an OHCA situation and many people might have limited training and little experience of
this kind of stressful situation. Nevertheless, their interventions can be lifesaving and which
method of CPR can be forever life altering for the patient and their family members. | currently
work in a high-acuity emergency department and have cared for multiple OHCA patients
throughout my nursing career. In some situations, | have noticed that CPR was not started by
bystanders, including family members, due to unknown reasons, significantly affecting the

patient’s outcome. I hope to achieve community-wide education on the efficacy of an alternative
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way of CPR that bystanders can perform on OHCA patients to improve patient outcomes with
my change project. Data from state-wide and local statistics will show Leadership the prevalence
of OHCA and how it affects our community. Data found in the CARES registry shows that
during the pandemic period, the public had increased delays to the initiation of CPR for OHCA
and reduced survival. The American Heart Association, over the last decade, has put priority on
educating the public about hands-only CPR being just as effective as conventional CPR and far
superior to no interventions performed by bystanders in OHCA. Bringing to light the data that
shows chest compression-only CPR is non-inferior to traditional CPR, making it an appropriate
alternative for trained and untrained lay people to perform and encouraging the community to

take charge of these situations and improve their outcomes from OHCA
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Rationale for the Project

The American Heart Association, over the last decade, has put priority on educating the
public about hands-only CPR being just as effective as conventional CPR and far superior to no
interventions performed by bystanders in OHCA.. Bringing to light the data that shows chest
compression-only CPR is non-inferior to traditional CPR , making it an appropriate alternative
for trained and untrained citizens to perform and encouraging the community to take charge in
cardiac arrest situations. I have noticed that CPR was not started by bystanders, including family
members, due to unknown reasons, significantly affecting the patient’s outcome. I hope to
achieve community-wide education on the efficacy of an alternative way of CPR that bystanders
can perform on OHCA patients without performing rescue breaths and concern with disease
transmission.

Literature Synthesis
Out-of-hospital cardiac arrest (OHCA) has an impact on everyone. Current

education still emphasizes conventional rescue breath cardiopulmonary resuscitation (CPR) in
OHCA situations. The PICOT for this Benchmark project will compare two different variations
of CPR and their efficacy in impacting patient survival rates and neurological outcomes. Initial
literature searches revealed three level one evidence studies (Bielski et al., 2023; Sun et al.,
2023; & Zhang et al. 2019) with 12 out of 13 studies (Bielski et al., 2023; Fukuda et al., 2019;
Grunau et al., 2018; Javaudin et al., 2021; Kitamura et al., 2018; Kiyohara et al., 2022; Riva et
al., 2019; Rossler et al., 2020; Sun et al., 2023; Thomas & Prescott, 2018; Ueyama et al., 2018;
& Yoshimoto et al., 2023) supporting chest compression-only CPR being superior or having no
significant difference in outcome on survival rates and neurological outcomes after OHCA. On

the contrary, Zhang et al., (2019) showed that conventional CPR is superior in the pediatric
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population which has a more likelihood of respiratory disorder related cardiac arrest than other

populations.

The Cerebral Performance Category score (CPC) was used in 10 out 12 studies (see
Appendix A), which is a valid and reliable criterion-referenced tool used during OHCA events.
Scores range from 1 to 5 for neurological outcome. A CPC score of 1 indicates good cerebral
performance and a score of 5 is classified as brain death. Following OHCA or arrest in general,
researchers look for a score of 1 or 2 for classification as a sign of good neurological outcome

(Ajam et al., 2011).

Project Stakeholders

Stakeholders in this project include healthcare providers, ems and local BLS educators,
public media, and community members. Having an effective alternative to conventional rescue
breath CPR would encourage by untrained bystanders' response and has been shown in multiple
studies that chest compression-only CPR is more likely to have knowledge retention than
conventional CPR and would be more effective.

Implementation Plan

This Benchmark project is designed as a prospective observational study to compare
chest-compression only CPR and conventional rescue breath CPR in out of hospital cardiac
arrest using secondary data analysis from a hospital database located in a large metropolitan city.
This project will help identify an appropriate alternative variation of cardiopulmonary
resuscitation (CPR) that can be performed by bystanders over a 3-month period. The participants
for this project will be patients who experienced an out of hospital cardiac arrest (OHCA). All

age groups will be included. The primary outcome analyzed is 30-day survival rate and
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secondary outcome will be the 30-day neurological outcome using the Cerebral Performance
Category Score. The Cerebral Performance Category (CPC) score is widely used in research and
quality assurance to assess neurologic outcome following cardiac arrest (Ajam et al., 2011). For
this proposed study a CPC of 1-2 will be deemed as neurologically favorable as shown in other
studies (Kitamura et al., 2016; Perkins et al., 2015).

First Step

Week 1-2: Request for and obtain administrative/stakeholders’ approval for project.

Week 2-3: Submit IRB application.

Second Step

Week 4-7: Gather data from patients records on the number of OHCA patients and their 30-day

survival rate and obtain cerebral performance score (neurological outcome).

Week 8-9: Analyze findings and prepare written report.

Third Step

Week 10-12: Provide educational material, and update established protocols for OHCA events.

Week 13-15: Disseminate results to providers and implement change in protocol.

Timetable/Flowchart
The timetable for my benchmark project is 12 weeks. It will begin with seeking approval from
administration and IRB within 2 weeks. The following step will be completed over 5 weeks

gathering data regarding OHCA patients and analyzing the findings. Step 3 will be over 5 weeks
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to provided education and dissemination of findings. This benchmark project should be

completed over 12 weeks to review one calendar years’ worth of data between 2020 and 2021.

Data Collection Methods

The data will be collected between 2020 and 2021 from a local database upon
administrative approval. The data on out of hospital cardiopulmonary arrest will be gathered by
the emergency medical service and local fire departments from their observation and chart
reviews with no patient identifiers abiding to HIPPA laws. Data includes sex, age, type of
bystander-initiated CPR, return of spontaneous circulation, 30-day survival rate and 30-day
neurological status after OHCA. All survivors will be followed up for 30 days after OHCA and
were placed in two categories, Chest-compression only CPR and Conventional Rescue Breath

CPR.

Evaluation
The primary outcome of this project is the 30-day survival rate after OHCA. Secondary
outcome is assessing the patients 30-day neurological outcomes using Cerebral Performance
Category ranging from category 1, good performance; category 2, moderate disability; category
3, severe cerebral disability; category 4, coma/vegetative state; and category 5, death/brain death.
Here, 30-day survival with favorable neurological outcome was defined as CPC 1 or 2. Time

periods will be from calendar year 2020 till the end of 2021 calendar year.

Cost/Benefit Analysis
The cost of this project will be the employee hours needed to analyze one years’
worth of OHCA data for the timeline of two weeks. Two to Three Nurses will need to be

contracted temporarily to ensure that all data can be reviewed for inclusion criteria appropriately.
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Total hours will be capped at 270 hours over a 5-day workweek over a two-week period. The
cost is estimated to be $5,800. An additional cost will be the dissemination to local first
responders to include printed materials, education and updating established protocols would cost

an estimated $2,500.

The investment of resources will research the most efficacious method of CPR to be
performed in OHCA for the highest quality outcome that can occur after this unfortunate event
having good neurological outcome after event. With a good neurological outcome after OHCA a
decrease in length of hospital stay is expected with a fewer use of hospital resources and a

smaller burden on the patients family.

Discussion of Results

This project was benchmark due to ethical and HIPPA reasons. | expect to validate my question
that if chest compression only CPR provides similar if not superior neurological outcomes and
survival rate in OHCA 30 days after sentinel event when compared to conventional CPR.

Conclusions/Recommendations
My conclusions are that Chest compression only CPR is comparable to Conventional rescue
breath CPR. Next step for my benchmark project is to expand the data search to include multiple
years of data and analyze findings for further validation. Having numerous years of data to
compare the variations of CPR will influence healthcare organizations to provide the community
and its employees an alternative to rescue breath CPR with equivalent sequel.
Implementation at this time would be unfounded and unethical with only one years of analyzed

data but provides with opportunity with continued investigation and research.
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Appendix A

NURS 5382 Capstone Evidence Table

PICOT Question: In out-of-hospital cardiac arrest patients (P), is chest-compression-only CPR (I) non-inferior to standard
rescue breath CPR (C) in survival rate and neurological outcome (O) 3 months (T) after the cardiac event?

PICOT Question Type (Circle): Intervention Etiology Diagnosis or Diagnostic Test Prognosis/Prediction Meaning
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initiated bystander- v 2. Category score of survival 8.6%; RR, 1.21; 95%Cl basing decision on only level 4 evidence and
conventional | initiated compression lor2. and one Currently not feasible to apply to practice at this
VS conventional only cpr month time.

compression-
only CPR

(with rescue
breathing)
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with Versus DV1: and one-month overall USPSTF quality of evidence is fair.
neurologic compression- Glasgow- overall survival survival
outcome only Pittsburgh
after out-of- (without Cerebral
hospital rescue Performance
cardiac arrest | breathing) Category score
due to cardiopulmo of lor2.
drowning. nary
Chest, resuscitation DV 2: one-
156(4). (CPR)in month overall
OHCA due survival
to drowning
3. Grunau et compared N/A Randomized 3769 patients V1 - Continuous modified Our comparisons suggest 1.LOE - two
al., (2018). two CPR controlled trial chest Rankin that CCC may be the 2. Strengths is a Randomized controlled trial.
strategies for compressions scale <3 preferred strategy in our 3.The . . .
A local out-of- region and is likely not to Weakness is the number of patients in the study.
sensitivity hospital IV 2- Interrupted risk result in worse outcomes. . .
analysis of cardiac arrest chest difference Based on the original study M-y _re-commendatlor'l Is that this sFudy can help
the trial of (OHCA) compressions 0.42%: and our regional analysis, cI|n|C|a_ns geF apreview of the efflt_:acy of RCTs
continuous or 95% CI - we found no compelling to continue finding results supporting CCC.
interrupted DV- favorable 1.58,2.41 reasons to change our
chest neurological regional strategy from
compressions outcome CCC to ICC. Resuscitation
during needs, and dedicated
cardiopulmo policies and procedure.
nary
resuscitation:
Is alocal
protocol
change
required?
Cureus
10(9): 3386
4. Javaudin compare Observat | 8541 subjects IV 1: Standard 30 day Cerebral bystander-initiated CO- LOE is a four, Strengths are over 8,000
etal, (2021). | CO-CPR ional included for CPR neurological performanc | CPR had an adjusted participants, risk of implementing is patient
Neurological | versus S- Study all medical outcome e category relative risk (aRR) of 1.04; | mortality. Not feasible to act on this study alone,
outcome of CPR in adult cause of death | 1V 2: chest lor2 95% CI [0.79-1.38] of need more research. USPSTF quality of evidence
chest OHCA from compression- having a good neurological | is Fair.
compression- | medical only cpr outcome at 30 days for all
only etiologies medical causes
bystander and assess
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CPRin
asphynxial
and non-
asphyxial
out-of-
hospital
cardiac
arrest: An
observational
study.
Prehospital
Emergency
care, 25(6),
812-821.

neurologic
outcome in
asphyxial
and non-
asphyxial
causes.

DV: 30 day
neurological
outcome

5. Kitamura
etal., (2018).
Chest
compression-
only versus
conventional
cardiopulmo
nary
resuscitation
for
bystander-
witnessed
out-of-
hospital
cardiac arrest
of medical
origin: A
propensity
score-
matched
cohort from
143,500
patients.
Resuscitation
, 126, 29-35.

Find optimal
type of CPR
to be
performed
by
bystanders

Cohort
Study

143,500
patients
between
January 2005
and December
2014.

IV 1: CCCPR
IV 2: CCRB

DV: one month
survival with
favorable
neurological
outcome using
cerebral
performance
category 1 or 2.

Cerebral
Performance
Category 1 or 2

one month
survival
with
favorable
neurologica
| outcome
using
cerebral
performanc
e category
lor2

the CCCPR group also
showed a more favorable
neurological outcome than
the CCRB group (7.2%
[2894/40,096] vs. 6.5%
[2610/40,096], adjusted
OR 1.14, 95% CI

LOE is four, strength is the number of
participants, but weakness is only being a LOE
four. Not feasible to implemented based on this
study. USPSTF quality of evidence is Fair.
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6. Kiyohara Determine Cohort 287 students IV 1: CCCPR 30-day survival CPC1lor2 | Inthe multivariable LOE is a four, weakness is limited participants
etal., (2022). | the study Between April and a favorable analysis, there was no and uncontrollable variables due to cohort study.
Disseminatio | association 2008 and IV 2: CCRB neurological significant difference in the | Not feasible to implement in practice. USPSTF
n of chest between two December outcome after outcome between CCCPR quality of evidence is Poor.
compression- | types of 2017. DV: OHCA. and CCRB (adjusted OR:
only bystander- 1.23; 95% ClI: 0.67-2.28)
cardiopulmo CPRs (i.e.,
nary chest
resuscitation compression-
by only CPR
bystanders [CCCPR]
for out-of- and
hospital conventional
cardiac arrest | CPR with
in students: rescue
A nationwide | breathing
investigation | [CCRB]) and
in Japan. survival after
Journal of OHCA.
Clinical
Medicine,
11(4), 928.
7.Rivaetal. [Todescribe Cohort 30445 patients | DV- 1-month 1 month survival CPClor2 | 95%Cl, 1.8-2.3) 1.LOE - two.
(2019). changes in study. survival 2. Strengths — this is a nationwide study.

the rate and there was an almost a 2- Results could be used to continue community-
Survival in type of IV 1- fold wide education on Chest-compression-only CPR
out-of- CPR Compression-

A performed .

hospital before the only CPR higher rate of CPR before
cardiac arrest arrival of EMS arrival and a
after emergency IV 2- Standard concomitant 6-

medical CPR
standard services
cardiopulmo (EMS) IV 3- NO CPR
nary during

L Three

resuscitation consecutive
or chest guideline

periods in
compressions correlation
only before to 30-day
arrival of survival

emergency
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medical
services
8. Rossler et Cs are more Manikin | 84 laypersons IV 1: Standard The relative The The total number of correct | LOE is Four, Weans is limited participants, in a
al., (2020). correctly Study resusucitation number of correct | primary CCs did not significantly controlled manikin environment. Not feasible to
Providing the | delivered in CCs (the fraction endpoint differ between the CC-only | implement. USPSTF quality of evidence is Fair.
best chest a flowchart- IvV2: v of the total number | consisted of | group and the standard
compression | assisted of CCs achieving the total group (63 [+81] vs. 79
quality: standard 5-6cm) and the number of [£86]; p = 0.394; 95% ClI
Standard resuscitation level of exhaustion | CCs that of difference: 21-53).
CPR versus algorithm after BLS did not achieved
chest than in a CC- significantly differ | the correct
compressions | only between the depth of 5-
only ina algorithm. groups. 6cm,
bystander
resuscitation
model. PLOS
ONE, 15(2).
9. Sunetal., compare the Meta- Eight human IV 1: CCC- survival to Jadad Scale | There were no significant LOE is One, Strengths is the number of human
(2023). outcomes Analysis | studies and CPR hospital discharge, | and differences in ROSC (odd participants and being a meta-analysis. Could be
Continuous between Twelve 1-month survival Newcastle- | ratios [OR] 1.07; 95% feasible to implemented based on LOE one.
compression | continuous Animal Trials | IV 2:ICC-CPR | ,and good Ottawa confidence interval [CI]: USPSTF quality of evidence is good.
with chest with 28,454 neurological Scale 0.86-1.32; P = 0.55),
asynchronous | compression humans and DV: Survival to | outcome survival to hospital
ventilation s CPR with 259 animals discharge discharge (OR 1.04;
improves asynchronou 95%C10.77-1.42; P =
CPR s ventilation 0.79), 1-month survival
prognosis? A | (CCC-CPR) (OR 1.07; 95%CI 0.84—
meta-analysis | and 1.36; P =0.57), and good
from human interrupted neurological outcome (OR
and animal chest 0.92; 95%Cl 0.84-1.01, P
studies. The compression = 0.09) between CCC-CPR
American s CPR with and ICC-CPR in human
Journal of synchronous studies. In animal trials,
Emergency ventilation CCC-CPR had
Medicine, 64, | (ICC-CPR) significantly higher rate of
26-36. in cardiac ROSC (OR =1.81; 95%

arrest Cl: 0.94-3.49; P = 0.07),

survival at 4 h (OR 2.57;
95% ClI: 1.16-5.72; P =
0.02) and MAP (mean
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difference [MD] 0.79, 95%
Cl: 0.04-1.53; P = 0.04),
even though no significant
differences in ROSC time,
arterial potential of
hydrogen (pH) and partial
tension of carbon dioxide
(PaCO2).
10. Thomas Traditional Cohort There were 58 | 1V 1: Primary CPC1lor2 | CCC had a more favorable LOE- Two
etal. (2018). | CPR (30:2 Analysis | OHCA Traditional outcome for patients in a The weakness is the number of patients in the
compression patients inthe | CPR outcomes were rural environment with study.
Comparison s six-year study survival at one and OHCA than traditional Not feasible and needs to continue with more
of continuous period vV 2: six months CPR related to Survival cohort studies to support the use of chest
Versus to Continuous after discharge compression-only CPR.
ventilations) (June 2008 - chest
interrupted was May 2014). compressions USPSTF quality of evidence is poor.
chest compared
compressions | with DV 1: Survival
during continuous at one month
chest
CPRina compression DV 2: Survival
rural s, at six months
community
CCC (also
termed
Cardiocerebr
al
Resuscitation
,CCR)ina
rural
community
11. This study Cohort 11,402 IV 1: Survival with a Neurologic | By inverse probability LOE is four, strengths is 11,402 participants
Yoshimoto et | aimsto Study patients Compression - good neurological | al outcome | weighting, compression- over one decade. Feasible to implement
al., (2023). investigate between 2005 | only CPR outcome 1 month only CPR was superior to in further research using this study.
Annual the effect of and 2019. conventional CPR for the USPSTF quality of evidence is Good.
improvement | compression- v 2. favorable outcomes (P <
trends in only Conventional 0.001).
resuscitation | cardiopulmo CPR
outcome of nary
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patients resuscitation DV:
defibrillated (CPR) with
by conventional
laypersons CPRin
after out-of- patients who
hospital were
cardiac defibrillated
arrests and by
compression- | laypersons.
only
resuscitation
of
laypersons.
Resuscitation
, 183.
12. Zhanget | To Systemic | 14,427 30-day survival CPC1lor2 | conventional CPR for out- LOE- One
al. (2019). summarize Review/ | pediatric of-hospital cardiac arrest Strengths are systemic review. The weakness is
Chest- the current Meta- participants IV 1- CCCPR Survival after may have better outcomes that only five studies met the criteria for
compression- | evidence and | Analysis discharge than those who receive assessment.
only versus compare the IV 2- CC-CPR. Unfeasible due to the limited quantity of
conventional | outcomes Conventional studies.
cardiopulmo | after CC- CPR The conclusion is that more research is needed
nary CPR with for pediatric OHCA.
resuscitation | those after DV 1- 30-day
by conventional survival after The recommendation is to request more studies to
bystanders CPR by hospital confirm the results
for children | bystanders in discharge
with out-of- children with USPTF quality of evidence is good.
hospital out-of-
cardiac hospital
arrest: A cardiac
systematic arrest.
review and

meta-analysis
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Legend:

LOE- Level of evidence, standard CPR (S-CPR) with mouth-to-mouth ventilations, chest compression-only CPR (CO-CPR),
Compression-only CPR [CCCPRY], conventional CPR with rescue breathing [CCRB]), OHCA- out of hospital cardiac arrest,
CPC-cerebral performance category, CC- chest compression only, continuous chest compressions CPR with asynchronous ventilation
(CCC-CPR), interrupted chest compressions CPR with synchronous ventilation (ICC-CPR).

Used with permission, © 2007 Fineout-Overholt
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Appendix B

Project Flowchart

Step 1: Obtain
administrative
approval and submit
IRB application.

Step 2: Gather
data and analyze
findings

Step 3: Provide
educational material,

& update protocols.

26



CPR WITHOUT PULMONARY SUPPORT

27



CPR WITHOUT PULMONARY SUPPORT

Appendix C

Instrument (Include permissions at the bottom of your instrument or
copyright information)
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