STUDY PROTOCOLS

The Discover In-Hospital Cardiac Arrest
(Discover IHCA) Study: An Investigation of
Hospital Practices After In-Hospital

Cardiac Arrest

IMPORTANCE: In-hospital cardiac arrest (IHCA) is a significant public health
burden. Rates of return of spontaneous circulation (ROSC) have been improv-
ing, but the best way to care for patients after the initial resuscitation remains
poorly understood, and improvements in survival to discharge are stagnant.
Existing North American cardiac arrest databases lack comprehensive data on
the post-resuscitation period, and we do not know current post-IHCA practice
patterns. To address this gap, we developed the Discover In-Hospital Cardiac
Arrest (Discover IHCA) study, which will thoroughly evaluate current post-IHCA
care practices across a diverse cohort.

OBIJECTIVES: Our study collects granular data on post-IHCA treatment prac-
tices, focusing on temperature control and prognostication, with the objective of
describing variation in current post-IHCA practice.

DESIGN, SETTING, AND PARTICIPANTS: This is a multicenter, prospectively
collected, observational cohort study of patients who have suffered IHCA and
have been successfully resuscitated (achieved ROSC). There are 24 enrolling
hospital systems (23 in the United States) with 69 individual enrolling hospitals
(89 in the United States). We developed a standardized data dictionary, and
data collection began in October 2023, with a projected 1000 total enrollments.
Discover IHCA is endorsed by the Society of Critical Care Medicine.

INTERVENTIONS, OUTCOMES, AND ANALYSIS: The study collects data
on patient characteristics including pre-arrest frailty, arrest characteristics, and
detailed information on post-arrest practices and outcomes. Data collection on
post-IHCA practice was structured around current American Heart Association
and European Resuscitation Council guidelines. Among other data elements,
the study captures post-arrest temperature control interventions and post-arrest
prognostication methods. Analysis will evaluate variations in practice and their as-
sociation with mortality and neurologic function.

CONCLUSIONS: We expect this study, Discover IHCA, to identify variability in
practice and outcomes following IHCA, and be a vital resource for future investi-
gations into best-practice for managing patients after IHCA.

KEYWORDS: cardiac arrest; neurologic recovery; prognostication; temperature
management

n-hospital cardiac arrest (IHCA) is a major burden to public health,
occurring over 300,000 times each year in the United States (1, 2). Rates
of return of spontaneous circulation (ROSC) have improved over the past
decades, from 42.7% in 2000 to 54.1% in 2009 (3), and as high as 70% for cer-
tain age groups by 2016 (4). However, rates of post-ROSC survival have not
shown such rapid improvement, with rates of around 20% in 2007 (5), and
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@ KEY POINTS

Current State of the Clinical Problem

Practice variation in temperature control and prog-
nostication after in-hospital cardiac arrest (IHCA)
is not incompletely understood. There are no mul-
ticenter North American databases that collect
granular data on post-IHCA practices.

Rationale for the Study Design

We developed a multicenter, prospective, obser-
vational cohort with the intent to identify variation
in post-IHCA practices and better understand cur-
rent practice across a diverse population.

Which Domain(s) (i.e., Design, Regulatory
Processes, Data Sources, or Analytic Methods)
Contain Novelty/Innovation, and How

This study is novel in that it collects granular data
on post-IHCA practices.
U J

25% in 2017 (6). The slower improvements in post-
ROSC survival, as compared with the improvements
in ROSC, underscore a key gap in cardiac arrest care:
the strategies, procedures, and approaches essential for
post-arrest survival and neurologic recovery are not
fully understood. Indeed, the updated International
Liaison Committee on Resuscitation (ILCOR) con-
sensus statement on knowledge gaps and clinical re-
search priorities for cardiopulmonary resuscitation
identifies the post-cardiac arrest period as a critical
priority area. The consensus statement concluded that
reducing post-arrest hospital mortality for all cardiac
arrests admitted to an ICU from the current rate of
about 60% to 50% would save one additional life for
every ten patients admitted to an ICU (7). The ILCOR
consensus statement focuses on two post-arrest prac-
tices: physiologic post-arrest targets including temper-
ature control, and prognostication in comatose cardiac
arrest survivors.

DATA AND EVIDENCE GAP

Existing cardiac arrest databases are not equipped
to answer detailed questions about post-IHCA care.
Our project, “Discover In-Hospital Cardiac Arrest
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(Discover IHCA),” is designed to fill this gap. This re-
port describes Discover IHCA, a novel multicenter
collaboration endorsed by the Society of Critical
Care Medicine (SCCM) Discovery Network aimed at
characterizing post-IHCA practices, specifically fo-
cusing on temperature control and prognostication.
The network established by this study and the data
collected will be highly useful in studying practice
variation during the post-IHCA period. Information
on the Discover IHCA research collaborative can be
accessed through the SCCM website (https://sccm.org/
Research/Discovery-Research-Network/Discovery-
Research-Collaboratives/Discover-IHCA-Project).

Temperature control, the deliberate manipulation
of core body temperature, encompasses hypothermic
temperature control, normothermic temperature con-
trol, and temperature control with fever prevention (8).
Controlling a patient’s temperature after cardiac arrest
is thought to be essential because hyperthermia is as-
sociated with worse neurologic outcomes after cardiac
arrest (9). Time appropriate, evidence-based prognos-
tication is necessary to inform families and avoid pre-
mature decision-making on recovery or withdrawal of
life-sustaining therapies. The best way to implement
these practices is not completely understood (1).
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A systematic review of global cardiac arrest and
sudden cardiac death registries by Paratz et al (10),
which searched up to December 10, 2018, identified
49 cardiac arrest registries. Only seven of these reg-
istries track arrests in the United States and Canada
(Supplemental Table 1, http://links.lww.com/CCX/
B396). Of note, the majority of these North American
cardiac arrest registries (6/7) collect data only on
patients who had out-of-hospital cardiac arrest
(OHCA). These two types of cardiac arrest (IHCA and
OHCA) encompass fundamentally different patient
populations, with different arrest etiology, comorbidi-
ties, time to treatment, and available interventions (1,
11). The only registry that enrolls IHCA does not have
detailed information about the post-arrest period.

DISCOVER IHCA SUMMARY AND
STUDY DESIGN

Discover IHCA is a multicenter, prospective observa-
tional study designed and conducted in accordance
with the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines (Supplemental
Table 2, http://links.lww.com/CCX/B396) and is reg-
istered as an observational study (NCT06207201).
The study is primarily descriptive, exploring variation
in usual practices following IHCA. No specific post-
arrest practices have been recommended to the par-
ticipating hospital systems. Data collection is being
conducted over a limited time frame, as has been
done in other successful studies conducted through
the SCCM Discovery platform (12, 13). Enrollment is
currently underway, with 24 participating hospital sys-
tems. The project is endorsed by the Discovery Critical
Care Research Network of the SCCM and data collec-
tion began in October 2023. Details of the study are
summarized in Supplemental Table 3 (http://links.
lww.com/CCX/B396).

The study aims to characterize practice variations
that may impact patient outcomes after IHCA, as well
as differences in hospital characteristics that are asso-
ciated with practice variation and outcomes. The focus
of Discover IHCA is on temperature control and prog-
nostication practices for patients who have achieved
ROSC. Temperature control and prognostication are
important components of care unique to critical care
of the post-IHCA patient, and the best approach to
implementing these interventions remains poorly
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understood. The data elements were designed to cap-
ture information pertaining to the most recent ILCOR
(2022) (8) and American Heart Association (AHA)
(2020 and 2023) (14, 15) recommendations for tem-
perature control and prognostication. The 2023 AHA
guidelines recommend selecting and maintaining a
constant temperature between 32°C and 37.5°C for at
least 24 hours for patients that do not follow commands
after ROSC. The guidelines stipulate that it is reason-
able to actively prevent fever for these patients after the
initial temperature control period (14). The most re-
cent ILCOR consensus recommends active fever pre-
vention for at least 72 hours for the same population
(8). To prognosticate, treatment teams must imple-
ment multiple modalities to improve decision-making
(15). We used the 2020 AHA recommendations to in-
form our data collection on prognostication as they are
the most recent guidelines to comprehensively define
recommended prognostication modalities (the 2023
update did not discuss prognostication). Data cap-
ture for prognostication was also informed by the 2021
European Resuscitation Council and European Society
of Intensive Care Medicine 2021 guidelines on post-
resuscitation care (16).

Society of Critical Care Medicine Discovery
Network

Discover IHCA is endorsed by the SCCM Discovery
Critical Care Research Network. Discovery is a critical
care research network from SCCM that promotes col-
laborative research to improve outcomes for critically
ill patients (17). The network launched in 2016 (18)
and has supported several successful projects (a full list
of programs and publications can be found through
the SCCM website) (19). The network offers resources
such as data storage, data management, data analysis,
central institutional review board (IRB) services, and
project management. Discover IHCA has used sev-
eral of these resources, including data storage through
a Research Electronic Data Capture (REDCap) Cloud
database hosted by SCCM and project management.

Consortium Formation

Initial site recruitment for the project began at the
SCCM Discovery meeting, where the project was first
presented in the fall of 2022. The project was endorsed
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by the SCCM Discovery Network at that time, and
interested hospital systems involved in the network
joined the collaboration. A second round of site re-
cruitment occurred through other existing networks,
word-of-mouth, and information about the project
on the SCCM website (20). All participating hospitals
obtained local IRB approval with waiver of informed
consent and formalized data use agreements with
SCCM. The final study consortium included 24 hos-
pital systems (23 U.S. hospital systems) with a total of
69 individual hospitals (39 individual U.S. hospitals)
enrolling patients and collecting data. The 30 interna-
tional hospitals that joined this research collaborative

are all independent hospitals in Argentina, not all of
them are expected to enroll patients, and the overall
enrollment pace (enrollments from all of the partici-
pating international hospitals combined) has been sim-
ilar to other hospital systems participating in the study.
Although the international hospitals are not under a
single hospital system, we have grouped them together
for the purpose of their description here due to the en-
rollment pace and anticipated number of enrollments.
Figure 1 displays the geographic region of hospital
systems. The majority of participating hospital systems
are large, academic, tertiary care centers serving urban
populations; hospital system characteristics can be

Mountain West North Central New England
PP Systems: 2 Systems: 1 Systems: 2
Pacific e ol East North Central ystems:
Systems: 3 Hospitals: 5 Hospitals: 1 Systems: 3 Hospitals: 2
Hospitals: 4 Hospitals: 4

‘ West South Central
Systems: 2
Hospitals: 2

Middle Atlantic
Systems: 5
Hospitals: 14

South Atlantic
Systems: 3
Hospitals: 4

East South Central
Systems: 2
Hospitals: 3

International Sites in Argentina
Systems: 1
Hospitals: 30

Puerto Rico, South Carolina, Virginia, West Virginia

Systems refers to the number of hospital systems located within each geographic region

Hospitals refers to the number of individual hospitals located within each geographic region

Pacific includes: Alaska, California, Hawaii, Oregon, Washington

Mountain includes: Arizona, Colorado, Idaho, Montana, New Mexico, Nevada, Utah, Wyoming

West North Central includes: lowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, South Dakota
East North Central includes: lllinois, Indiana, Michigan, Ohio, Wisconsin

New England includes: Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont
Middle Atlantic includes: New Jersey, New York, Pennsylvania

South Atlantic includes: District of Columbia, Delaware, Florida, Georgia, Maryland, North Carolina,

East South Central includes: Alabama, Kentucky, Mississippi, Tennessee
West South Central includes: Arkansas, Louisiana, Oklahoma, Texas

Figure 1. Geographic region of participating hospital systems. This figure shows the number of participating hospital systems, and

individual hospitals, within each geographic region.
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seen in Supplemental Table 4 (http://links.Iww.com/
CCX/B396).

Data Elements

This database was constructed to compile meaningful
and granular information about post-IHCA care across
multiple hospital systems. Discover IHCA collects
completely de-identified data in compliance with the
National Institutes of Health’s recommended HIPAA
Privacy Rule (21). The inclusion and exclusion crite-
ria are displayed in Table 1, and the rationale for these
criteria is described in Supplemental Table 3 (http://
links.lww.com/CCX/B396); all inclusion and exclusion
criteria were chosen based on expert consensus by the
Discover IHCA executive committee, and agreed upon
by participating hospital systems. Abstractors are re-
sponsible for narrative review of the medical record
to determine if a patient meets the inclusion and ex-
clusion criteria. Sessions were held with participating
hospital systems to review the inclusion and exclusion
criteria and the workflow for data abstraction before
the initiation of the data collection period.

The REDCap Cloud Case Report Form is designed to
capture baseline patient information, limited pertinent

TABLE 1.
Inclusion and Exclusion Criteria

intra-arrest information, and granular post-arrest
details and outcomes. See the entire Case Report Form
with Data Dictionary in Supplemental Document 1
(http://links.lww.com/CCX/B396). In brief, baseline
information for patients is captured by the data collec-
tion forms “Demographics and Admission Data” and
“Pre-Arrest (Baseline Data)” These sections encom-
pass the demographic information for patients, pre-
hospital functional status, chronic and acute medical
conditions, location of the arrest, and organ support
at the time the arrest starts. It also collects pre-arrest
trailty for enrolled patients, using the clinical frailty
scale (22). The database collects pertinent intra-arrest
information, including the day (relative to the day of
hospital presentation) and time when the arrest resus-
citation was initiated, the initial rhythm, the presumed
etiology of the arrest, and whether extracorporeal life
support was initiated during the arrest.

Granular post-arrest data are then collected for
the first 96 hours after ROSC. The collection form
“Post-Arrest” concerns data about immediate dispo-
sition, and interventions initiated in the immediate
post-arrest period. Then, the database collects data in
24-hour intervals (0-24 hr after ROSC, 24-48 hr after
ROSC, and so on), through the first 96 hours after

Inclusion Criteria

Adult (> 18 yr old) patients

Patients with a cardiac arrest (a lack of palpable pulse or perfusing cardiac activity) while admitted to the hospital

Patients admitted to a ward (telemetry or nontelemetry) or an ICU or who are admitted but still in the ED waiting for a

hospital bed

Patients who achieved ROSC (defined as > 20 min of sustained spontaneous circulation) OR were placed on extracor-

poreal CPR with chest compressions ongoing
Patients survived for 6 hr after ROSC
Exclusion Criteria
Cardiac arrest in non-inpatients (e.g., outpatients, visitors)

Patients whose CPR starts outside of the hospital

Nonindex arrests (arrests that are not the patient’s first arrest during the hospital admission; this also excludes patients
who were initially admitted for an out-of-hospital cardiac arrest)

Patients suffering in-hospital cardiac arrest in the operating room or post-anesthesia care unit

Patients with cardiac arrest after arriving to an ED but before being evaluated and admitted to the hospital

Cardiac arrests lasting < 2min (i.e., chest compressions performed < 2 min)

Cardiac arrests where the patient is transitioned to comfort focused care within 6 hr of ROSC

CPR = cardiopulmonary resuscitation, ED = emergency department, ROSC = return of spontaneous circulation.

Critical Care Explorations
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ROSC. For patients meeting the inclusion and exclu-
sion criteria, the data collection period starts at the
time of first sustained ROSC, which is the start of the
first 24-hour period. For each 24-hour period across
those 4 days, abstractors collect granular data on the
following three domains: 1) illness severity and organ
support (including pertinent laboratory values); 2)
temperature control practices (temperature targets,
temperature monitoring modalities, methods em-
ployed for temperature control, and the actual tem-
peratures achieved for the patient); 3) prognostication
practices (neurologic examinations, neurologic test-
ing including biochemical testing, neuroelectrophys-
iologic testing, invasive intracranial monitoring, and
cross-sectional imaging, consultants, code status, and
documentation of the anticipated prognosis. These
data elements incorporate previously published defi-
nitions informed by the Utstein criteria (23, 24) and
are informed by the AHA Emergency Cardiovascular
Care Committee and ILCOR Consensus on Science
with Treatment Recommendations.

Lastly, information is abstracted on patient outcomes,
including mortality, organ support, and functional

status. Neurologic function is obtained both through the
Cerebral Performance Category score and the modified
Rankin Scale, both of which are commonly used meas-
ures for neurologic function after cardiac arrest (25-27).
Figure 2 visually displays the data collection domains for
each patient.

Data Collection

Data elements are abstracted from the electronic health
records or medical records at each participating site by
investigators and entered into the REDCap Cloud data-
base hosted by the SCCM. All cardiac arrests identified
at each hospital system are screened for inclusion and
exclusion criteria during the data collection period.
Those that meet appropriate criteria are identified for
data abstraction and enrolled. Collection of outcome
data is truncated at 60 days post-cardiac arrest (post-
ROSC), with those still alive and in the hospital at 60
days post-ROSC being considered discharged alive.
The duration of the data collection period was chosen
to allow for 1000 enrollments, based on preliminary
survey data on the number of IHCA at each partici-
pating site. The goal of 1000

[- Demographics and Admission Data

] enrollments was selected to

* Pre-Arrest Baseline Data

collect a large enough co-
hort to explore variations
in care and perform risk
adjustments as necessary,
while taking into account

[- Arrest Characteristics

] pragmatic  considerations

regarding the burden of

[- Immediate Post-Arrest Actions

] data abstraction.

* Post-Arrest Condition and Care in Each 24-Hour Period Extending Through 96-Hours

Data Governance,
Research, and
Reporting

Hospital systems will have
access to their own Discover
IHCA data for process im-
provement and for internal
pilot data. Investigators
participating in the study, as

[- Outcomes

well as outside researchers
] applying to access the data,

Figure 2. Data elements collected for each patient in the Discover In-Hospital Cardiac Arrest
(Discover IHCA) study. This figure visually displays the structure of the data elements collected in

the Discover IHCA study.
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will have the opportunity
to propose ancillary stud-
ies. Proposals for ancillary
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studies, including statistical plans, will be reviewed by
the Discover IHCA executive committee, and abstracts
and publications for ancillary studies will again be
reviewed by the Discover IHCA executive committee
before submission. Details on the process for ancil-
lary proposals are available through SCCM. Discover
IHCA data will also be available to participating sites
as preliminary data for future projects and grants, after
a request to use the data has been approved by the ex-
ecutive committee. Finally, the Discover IHCA leads
will publish the primary findings of the study once
the data collection period is complete and the data
has been cleaned and analysis has been performed.
Statistical analyses will depend on the research ques-
tion, the planned methods, and the final distribution
of the data, and will be described in subsequent man-
uscripts presenting our results. Where appropriate,
statistical consideration and adjustment for hospital
site and hospital characteristics will be applied. As a
supplement to Discover IHCA, we plan to conduct an
evaluation of post-cardiac arrest protocols at the hos-
pital systems participating in Discover IHCA. Through
the completion of this project, we hope to foster addi-
tional investigations into crucial areas of post-IHCA
practices and outcomes.

LIMITATIONS

Some variable definitions were altered slightly after
data collection was initiated; this was done for
clarity based on feedback from early data abstrac-
tion. Since this is an observational study, resulting
data should not be used to determine causal infer-
ence. Participation in Discover IHCA was voluntary,
and it is possible that hospital systems interested in
participation have innately better adherence to pub-
lished guidelines, limiting generalizability; how-
ever, this is a limitation of any voluntary registry.
Although sites were not asked to alter their post-
IHCA treatment protocols in any way during the
study period, or to provide any specific interven-
tions, it is possible that the increased focus on post-
IHCA care due to participation in the study could
alter treatment practices. There were also changes
to AHA guidelines that occurred during the study
period, as they were published in January 2024.
Changes to the guidelines may alter post-IHCA
practice during the months of data collection.

Critical Care Explorations

FUTURE DIRECTIONS

We expect Discover IHCA to find variability in clinical
care for patients following IHCA. Where there is varia-
bility in care there are often avenues for improvement,
areas of clinical equipoise, and even opportunities for
novel insights. Variations in practice identified through
Discover IHCA will also be of use as preliminary data
to inform the design of future clinical trials. Discover
THCA has assembled a group of investigators who are
interested in IHCA and committed to future collabo-
ration. Our hope is that Discover IHCA will serve as a
jumping-off point for critical future investigations and
trials on IHCA.
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