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APSS: In-Hospital Cardiac Arrest

Executive Summary

The Problem 
Up to 80% of patients will show symptoms of a potential cardiac arrest up to 24 hours prior (Kim et al., 2015; Schein et al., 
1990; Chon et al., 2013) and yet early detection and intervention mechanisms are absent or insufficient.  

The Cost 
It has been estimated that the incidence of in-hospital cardiac arrest hovers around 1 to 5 events per 1000 admissions (Liu et al., 
2011). Studies show that having a rapid response team and an early clinical assessment is associated with a 15% reduction in 
mortality (Rocha et al., 2018) and a 52% decrease in in-hospital cardiac arrest occurrences (Goncales et al., 2012). 

The Solution
Many healthcare organizations have successfully implemented and sustained improvements and reduced death from in-
hospital cardiac arrest. These organizations have focused on projects that included standardizing workflows around cardiac 
arrests, integrating the family members into monitoring efforts, and improving recognition of early warning signs 
through staff education.  

This document provides a blueprint that outlines the actionable steps organizations should take to successfully reduce in-
hospital cardiac arrests and summarizes the available evidence-based practice protocols. This document is revised annually 
and is always available free of charge on our website. Hospitals who make a formal commitment to improve in-hospital cardiac 
arrests and share their successes on the PSMF website have access to an additional level of consulting services.
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https://www.sciencedirect.com/science/article/pii/S1873959811000871
https://www.sciencedirect.com/science/article/pii/S1873959811000871
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6180469/
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082012000400009&lng=en&nrm=iso&tlng=en


Leadership Checklist
On a monthly basis, or more frequently if a problem exists, the executive team should review the outcomes of patients 
with cardiopulmonary emergencies. Use this checklist as a guide to determine whether current evidence-based guidelines 
are being followed in your organization: 

 � Measure and report title number of arrest related deaths by the total number of admissions monthly. Note trends in 
areas with low rapid response intervention and high severe cardiac arrest incidence. Routinely reassess outcomes. 

 � If cardiac arrest rates indicate room for improvement, initiate a PI (performance improvement) project. If a problem is 
not indicated, routinely reassess to identify gaps, and ensure integrity of the data collected. 

 � Ensure frontline involvement in rapid response improvement activities. Maintain their engagement and remove 
barriers to progress. 

 � If a PI plan is put in place, measure the associated process outcomes. 

 � Standardize the hospital’s triage system to admit patients to the appropriate level of care according to their clinical 
condition and severity. Measure and report the relationship of the triage level to rapid response team activation. 

 � Communicate guidelines to staff regarding when to activate the rapid response team and assess competency. Use 
mock codes for educational purposes. 

 � Consider additional education beyond biennial completion of the standard basic life support courses to improve 
resuscitation performance, with emphasis on high quality CPR. See Appendix A and Appendix B. 

 � Establish a Resuscitation Outcomes Steering Committee (ROSC). See Appendix C for more information. 

 � Improve the ease with which patients and family members can activate the raid response team. Implement a 
consistent, inclusive patient and family education program to explain how, why, and when to activate a rapid response 
call. See “Education for Patients and Family Members” section. 

 � Ensure that cardiac arrest and rapid response protocols are embedded into clinical workflows, whether electronic         
or paper. 

 � Include an established score, like the National Early Warning Score 2, in the medical chart to detect variations in 
clinical condition of the patient. 

 � Ensure there are enough staff to effectively manage necessary preventive care. 

 � Ensure adequate training and documentation of resuscitation competencies and skills. 

 � Eliminate barriers to making rapid changes to documentation templates and order sets. 

 � Debrief on a regular basis to solicit team feedback about barriers to sustained compliance. Adjust the plan quickly and 
nimbly as needed. 

 � Hold staff accountable for providing the standard of care and reward success. 

 � Ensure that leaders have a simple process to oversee rapid response and resuscitation improvement work while also 
considering how it aligns with other initiatives across the organization.  
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Clinical Workflow Infographic
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Performance Improvement Plan
Follow this checklist if the leadership team has determined that a performance improvement project is necessary: 

 � Gather the right project team. Be sure to involve the right people 
on the team. You’ll want two teams: an oversight team that is broad 
in scope, has 10-15 members, and includes the executive sponsor to 
validate outcomes, remove barriers, and facilitate spread. The actual 
project team consists of 5-7 representatives who are most impacted 
by the process. Whether a discipline should be on the oversight team 
or the project team depends upon the needs of the organization. 
Patients and family members should be involved in all improvement 
projects, as there are many ways they can contribute to safer care. 

RECOMMENDED IN-HOSPITAL CARDIAC ARREST IMPROVEMENT TEAM

• Admitting and registration staff

• Quality and safety specialists

• Temperature management team

• Physicians

• Nurses

• Respiratory therapists

• Rapid response team members

Table 1: Understanding the necessary disciplines for an in-hospital cardiac arrest improvement team

 � Understand what is currently happening and why. Reviewing 
objective data and trends is a good place to start to understand 
the current state, and teams should spend a good amount of 
time analyzing data (and validating the sources), but the most 
important action here is to go to the point of care and observe. 
Even if team members work in the area daily, examining existing 
processes from every angle is generally an eye-opening 
experience. The team should ask questions of the frontline during 
the observations that allow them to understand each step in the 
process and identify the people, supplies, or other resources are 
needed to improve patient outcomes.

IN-HOSPITAL CARDIAC ARREST PROCESSES TO CONSIDER ASSESSING

• Witness of event

• Time to relevant intervention

• Airway placement

• Time/duration of CPR and resuscitation

• Defibrillation process

• Targeted Temperature Management 

• Chest compression continuity

• Recognition of early warning signs

Table 2: Consider assessing these processes to understand where the barriers contributing to in-hospital 
cardiac arrest may be in your organization

 

Complete this Lean Improvement Activity:
Conduct a SIPOC analysis to understand current 
state and scope of the problem. A SIPOC is a lean 
improvement tool that helps leaders to carefully 
consider everyone who may be touched by a 
process, and therefore, should have input on future 
process design. 

 

Create a process map once the workflows are well 
understood that illustrates each step and the best 
practice gaps the team has identified (IHI, 2015). 
Brainstorm with the advisory team to understand 
why the gaps exist, using whichever root cause 
analysis tool your organization is accustomed to (IHI, 
2019). Review the map with the advisory team and 
invite the frontline to validate accuracy. 
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 � Prioritize the gaps to be addressed and develop 
an action plan. Consider the cost effectiveness, time, 
potential outcomes, and realistic possibilities of each 
gap identified. Determine which are a priority for the 
organization to focus on. Be sure that the advisory team 
supports moving forward with the project plan so they 
can continue to remove barriers. Design an experiment to 
be trialed in one small area for a short period of time and 
create an action plan for implementation. 

TYPICAL GAPS IDENTIFIED IN IN-HOSPITAL CARDIAC ARREST

• Absence of an organized system that identifies 
and responds to deteriorating patients

• Lack of knowledge of deterioration signs

• Misperceptions regarding arrest preventability

• Inadequate/inappropriate monitoring

• Institutional barriers, including unclear criteria, 
for summoning additional help

• Improper training and expertise of rapid 
response team members

• Poor engagement of patient and family 
members

• Inadequate CPR training and education

• Lack of chest compression continuity among  
other responsibilities including rhythm 
analysis, defibrillation, airway management, 
vascular access

• Reluctance to begin chest compressions

• Poor ventilation delivery 

Table 3: By identifying the gaps in in-hospital cardiac arrest compliance, organizations can tailor their project 
improvement efforts more effectively

 � Evaluate outcomes, celebrate wins, and adjust the plan when necessary. Measure 
both process and outcome metrics. Outcome metrics include the rates outlined in the 
leadership checklist. Process metrics will depend upon the workflow you are trying to 
improve and are generally expressed in terms of compliance with workflow changes. 
Compare your outcomes against other related metrics your organization is tracking. 

Routinely review all metrics and trends with both the advisory and project teams and 
discuss what is going well and what is not. Identify barriers to completion of action 
plans, and adjust the plan if necessary. Once you have the desired outcomes in the 
trial area, consider spreading to other areas (IHI, 2006). 

It is important to be nimble and move quickly to keep team momentum going, and 
so that people can see the results of their labor. At the same time, don’t move so 
quickly that you don’t consider the larger, organizational ramifications of a change in 
your plan. Be sure to have a good understanding of the other, similar improvement 
projects that are taking place so that your efforts are not duplicated or inefficient. 

IN-HOSPITAL CARDIAC ARREST COMPARATIVE OUTCOMES  

• Survival to discharge

• Readmission

• Length of stay

• Patient status at code

• Location of code

• Debrief after code

• Transfers to ICU (planned and unplanned)

• 30 and 90 day mortality

• Signs of unexpected deterioration before code

Table 4: Consider evaluating related metrics to better understand in-hospital cardiac arrest presence and 
contributing factors

 

The action plan should include the following:
• Assess the ability of the culture to change and adopt 

appropriate strategies
• Revise policies and procedures 
• Redesign forms and electronic record pages 
• Clarify patient and family education sources and content
• Create a plan for changing documentation forms                   

and systems
• Develop the communication plan
• Design the education plan
• Clarify how and when people will be held accountable

 

Read this paper from the 
Institute for Healthcare 
Improvement to understand 
how small local steps
can integrate into larger, 
system changes
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What We Know About In-Hospital Cardiac Arrest 
Cardiac arrest is defined as the sudden cessation of cardiac activity resulting in unresponsiveness in the patient, accompanied 
by a cease of normal breathing and circulation (Patel, 2020). An intervention to resuscitate the patient is required within 
moments to prevent significant harm or death. The longer the patient is without effective intervention, the greater the risk for 
cognitive and physical deterioration (Mędrzycka-Dąbrowska et al., 2018). Therefore, the outcomes of the patient are largely 
dependent on the preparedness of the hospital before the event even occurs. Studies show that preparedness of a rapid 
response team is associated with a 15% reduction in mortality (Rocha et al., 2018).

Risk Factors
• Older age

• Poor functional status prior to arrest

• Those with sepsis

• Those with pneumonia

• Those with hypotension

• Those with renal and hepatic dysfunction

Clinical Implications
In US adults only, there are an estimated 290,000 cases of in-hospital cardiac arrests each year (Andersen, 2019).

In-hospital cardiac arrest is a major preventable cause of patient morbidity and mortality.  It is estimated that between 17% 
(Peberdy et al., 2003) and 24% (Go et al., 2013) of in-hospital cardiac arrest patients survive to hospital discharge. For those 
patients who do survive to discharge, nearly 25% will be newly placed in a skilled nursing facility and many will likely suffer brain 
injury, injury to the nervous system, or other complications (Peberdy et al., 2003). 

It has been suggested that the rates of survival post-in-hospital cardiac arrest are lower for black patients (25.2%) than for white 
patients (37.4%) (Chan, 2009). 

In-hospital cardiac arrest etiology is distinguished by cardiac and noncardiac. Most 
in-hospital cardiac arrest events are related to cardiac complications, including, but 
not limited to, arrhythmia, myocardial infarction, or heart failure (50-60% of cases) 
(Andersen 2019). The second most common etiology is non-cardiac, or respiratory 
insufficiency (15-40% of cases) (Andersen 2019). 

Night onset and lack of a witness are significant causes for mortality in in-hospital cardiac arrest patients (Chon et al., 2013). 

It is important to understand the patient’s advance directives before initiating CPR. DNR status should be clearly communicated 
in multiple ways, including, but not limited to, armbands, room signs, and flagging the chart. The bedside nurse should know 
the status prior to calling the rapid response team. The rapid response team shouldn’t do anything until they speak to the 
bedside nurse, regardless of code status. If there is no signed paperwork in the chart, the patient is automatically a full code.

 

The majority of patients demonstrate 
signs and symptoms of instability 
and deterioration 6-8 before arrest 
occurs (Mezzaroba et al., 2016). 
These symptoms commonly include 
desaturation and hypotension.

 Addressing the underlying 
potential causes of cardiac arrest is 
essential for effective prevention.

 

Resources
Resources for resuscitation improvement:

• AHA: Get with the Guidelines 

• AHA: Post-Cardiac Arrest Care Fact Sheet

• AHA: Resuscitation Fact Sheet

• Resuscitation Council UK: In-Hospital Resuscitation Guidelines

• In-hospital Cardiac Arrest and Preceding National Early Warning Score (NEWS): A 
Retrospective Case-Control Study

• Cardiac Arrest Survival Post Resuscitation In-Hospital Score (CASPRI) 

• Airway and Ventilation Management During Cardiopulmonary Resuscitation and After 
Successful Resuscitation

For general improvement:
• CMS: Hospital Improvement Innovation Networks

• IHI: A Framework for the Spread of Innovation

• The Joint Commission: Leaders Facilitating Change Workshop

• IHI: Quality Improvement Essentials Toolkit

• SIPOC Example and Template for Download

• SIPOC Description and Example
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Education for Patients and Family Members
Explain why their loved one may be at an increased risk for cardiac arrest. Be sure to make all information relevant to their 
circumstance and involve the factors that put this specific patient at risk. The patients and family members should understand 
what a cardiac arrest is, the clinical implications associated, and why their help and vigilance is needed. 

Indicate what to watch out for. Patients and family members should know exactly what they can watch out for that might 
indicate deterioration. It is important that they understand that they should report to staff at the first sign of a complication or 
potential deterioration. Patients and family members should know exactly what to do, who to call, and how to report and should 
feel encouraged to do so immediately. They play a pivotal role in early recognition of warning signs and should understand 
their importance in the health of their loved one. 

Describe what can be anticipated. Patients and family members should understand what will happen after they’ve made the 
report of potential deterioration. Additionally, they should understand what might happen in the event of a cardiac arrest. It is 
better to prepare and equip the patients and their family members with this knowledge early to avoid as much anxiety as possible 
later. It is important to explain the basic components of resuscitation, such as activation of the rapid response team and CPR. 

Explain what is expected of them during their care. Patients and family members should understand the significant value 
they hold to the care team in watching out for signs of potential cardiac arrest. By giving patients and family members a “job” 
while they are in the hospital, they can be immersed fully in the routine care, can hold other team members accountable, can 
feel more confident voicing their concerns or opinions, and can serve as an extra set of informed and vigilant eyes to optimize 
early detection. This team involvement can also reduce their anxiety by transforming concern into proactive action. Patients and 
family members can:

• Watch for changes in vital signs

• Watch for altered mental status

• Be vigilant about medications changed, added, or removed. 

• Keep a log of these medication changes. 

• Understand where the nearest AED is located.

• Understand where and how to call for help.

Explore next steps. Planning for life after the hospital, whether in assisted living, returning home, or another option, should 
begin as early as possible between the healthcare providers and the patient and family. Patients and family members should 
understand that, if their loved one survives to discharge, their living post-discharge will likely have to be adjusted significantly. 

• If the patient is a smoker, the healthcare team should encourage smoking cessation and provide additional resources 
for further information, groups, or strategies for smoking cessation.

 o Try to understand what specific barriers that patient as an individual faces in cessation. 

• Describe the organization’s resuscitation standards that were followed. 

 o If any of the protocols changed due to this specific patient’s circumstance, articulate that to the patient and family 
members.

• Have a discussion with the patient and family around end of life care and advanced directives. 

 o Make every attempt to thoroughly understand the religious or cultural nuances in any of the patient’s or family 
members’ decisions or questions. 

• Ensure thorough explanation of necessary post-discharge 
appointments, therapies, medications, and potential complications. 

 o Assess for patient preference in time and location of follow-up 
appointments, if possible.

• Provide patients and family members resources, including direct 
contact phone numbers, to the hospital for post-discharge questions. 

 o Make sure the resources are in their own language.

• Help the patient and family members set realistic expectations and goals for recovery.

Patients and family members should understand that, although all clinicians in the hospital do their best, no one is ultimately 
coordinating their care. Patients and family members should understand that they are the managers of their care and as such, 
should demand to be an active part of the care team including conversations and decisions.

 

Each conversation with a patient and 
family member should be inclusive 
and void of bias. Additionally, these 
conversations should leave ample 
time for discussion and the facilitator 
should encourage questions from the 
patient and family members
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Measuring Outcomes
Cardiac arrests

Key Performance Indicators 
Arrest Related Death: An Arrest Related Death (ARD) is defined as a patient receiving arrest resuscitative efforts (either CPR or 
defibrillation) at any time during admission who does not survive to hospital discharge 

Outcome Measure Formula 
Numerator: Total number of arrest related deaths 

Denominator: Total number of admissions 

Rate is typically displayed as ARDs per thousand admissions 

Metric Recommendations 
Direct Impact: 
Any patient receiving resuscitative efforts 

Lives Spared Harm
Lives Spared Harm = (ARD Rate baseline – ARD Rate measured) x Admissions measured 

See also the “Rapid Response Teams” APSS outcome metrics: 
• Cardiac arrests on the wards (number of cardiac arrests/number of bed days)

• Predictability (number of ward arrests from above meeting rapid response team warning criteria/all ward arrests)

• Timeliness of response to ward deterioration (number of patients meeting warning criteria seen within the institutions 
time frame/total number of patients meeting warning criteria)

• Timeliness of critical interventions (number patients receiving critical care interventions/total number of patients 
receiving rapid response team calls)

• Ease with which patients and family members can activate the rapid response team.
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Appendices

Appendix A: Reason for Additional Education Beyond Biennial Completion of the American Heart 
Association Life Support Training Courses
The primary mechanism for maintaining resuscitation competency for most institutions is limited to biennial completion of the American Heart Association life 
support training courses.  This approach as the sole mechanism to maintain competency has several limitations, particularly for in-hospital providers (Morrison et al., 
2013; Davis, 2010):
• Biennial training is not frequent enough to maintain CPR skills, which appear to decay within 3-4 months.
• ACLS/BLS curricula are not contextual and may not reflect the unique capabilities and technologies of a particular institution and its providers. 
• ACLS/BLS curricula cannot be modified to address institutional CQI needs.
• Treatment algorithms upon which the ACLS/BLS courses are based cannot incorporate the variety of new technologies that offer potential to improve 

outcomes.
• The ACLS/BLS curriculum does not include arrest prevention.

Appendix B: Advanced Resuscitation Training (ART): A Model for Reducing Preventable Deaths
The ART program was developed in 2007 at the University of California at San Diego (UCSD) and represents a comprehensive system of care that targets the 
reduction of preventable deaths in both the out-of-hospital and in-hospital environments.  The ART model links scientific evidence, CQI data, technology, 
institutional treatment algorithms, and training.  Ownership and accountability are transferred to the institution, enhancing both relevance and engagement. 

ART training can be described as “adaptive” in that educational content is delivered to individual provider groups, defined by provider type (nurse, physician, 
respiratory therapist, technician) and clinical unit, based on patient mix and level of care provided.  In addition, performance improvement data is used to address 
institutional and unit-specific issues. Annual training is conducted in 4-hour blocks, with content dedicated equally to prevention and response to cardiac arrest. 
Training format includes traditional didactics, dedicated skills sessions, and simulation. In addition to the scheduled training, ad hoc sessions are conducted based 
on performance improvement data trends or sentinel events.

ART clinical guidelines reflect the core elements of the International Liaison Committee on Resuscitation. Specific treatment recommendations as part of the 
institutional algorithm reflect available technologies as well as the collective interpretation and preferences of institutional clinical leadership. Training sessions are 
structured around the unique algorithms and the application of technology as part of a contextual learning philosophy.

ART employs a novel taxonomy for categorizing arrests based on physiological pattern and clinical condition.  This allows anticipation of arrest based on static and 
dynamic risk factors and identification of deterioration patterns that allow for rapid response team activation and intervention prior to arrest.  A stepwise approach 
to early detection is employed to maximize both sensitivity and specificity and integrate clinical data, technology, and hospital processes.  This same taxonomy 
forms the basis for ART CQI efforts to guide program refinement and incorporates a strategy to categorize arrest etiology for each at-risk patient. This facilitates 
a systematic approach to reducing preventable deaths within each category by targeting prevention as well as effective resuscitation.  In addition, this taxonomy 
aligns with multiple hospital-based patient safety initiatives: Sepsis, perioperative respiratory depression and sleep apnea, occult hemorrhage, dysrhythmias, deep 
venous thrombosis/pulmonary embolism detection and treatment, respiratory distress, neurological emergencies, and general critical care.
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The ART program has been successfully implemented at UCSD as well as multiple pilot sites across the US. As a direct result of ART program implementation:
• Arrest incidence has been reduced by more than 50%.
• Survival following arrest has doubled and good neurological outcomes have tripled.
• Life support expenditures have been reduced by 25%.
• A 10-fold return on investment has been realized, with potential savings in reduced cost-of-care, medicolegal payouts, and improved reimbursement for pay-

for- performance/value-based purchasing.

Appendix C: Resuscitation Outcomes Steering Committee (ROSC)
A Resuscitation Outcomes Steering Committee (ROSC) represents a multi-disciplinary institutional group with primary responsibility for the program. This group 
should have both ownership and accountability for outcomes and should have access to local data with the goal of using it to better understand the institution's 
patients' needs and and to optimize the response to deterioration.  Reporting from the institutional ROSC should be upward to institutional leaders, horizontal to 
other committees, hospital units, and service lines, and downstream to providers.

• Engaging individual providers and enhancing their personal sense of ownership and accountability will help create a culture of patient safety. This can be 
accomplished by: 
 o Engagement and public support of the institutional ROSC by hospital leaders and broad representation of various hospital groups on the ROSC.
 o Effectively modifying training content to address provider-specific needs and issues, and giving routine feedback of institutional resuscitation data. 

Ultimately, the resuscitation program should become the primary vehicle to reduce preventable deaths and ensure an institutional culture of safety. 
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