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Abstract

Out-of-hospital cardiac arrest (OHCA) remains one of the most critical and time-sensitive emergencies in
global medicine, with survival outcomes heavily dependent on the speed, coordination, and continuity of
care delivered across prehospital and in-hospital settings. Despite major advances in emergency medicine
and resuscitation science, survival-to-discharge rates for OHCA remain low worldwide, averaging between
7% and 10%, with significant regional variation depending on emergency medical system maturity and
post-resuscitation care quality. This review presents a comprehensive analysis of the integrated
multidisciplinary approach required for optimizing survival and neurological outcomes in OHCA. The
model emphasizes collaboration among emergency physicians, family physicians, paramedics, patient care
technicians, and healthcare informatics professionals. It explores how coordinated systems of care—
anchored in rapid prehospital response, evidence-based hospital management, data-driven feedback, and
community reintegration—can improve patient outcomes while aligning with global initiatives and Saudi
Vision 2030 healthcare transformation strategies.

1. Introduction

Out-of-hospital cardiac arrest (OHCA) represents one of the most devastating emergencies encountered in
modern medicine. Globally, an estimated 350,000 cases occur annually in the United States alone, with
comparable rates of 60—80 cases per 100,000 population reported across Europe, Asia, and the Middle East
(Grésner et al., 2021). Despite advances in resuscitation science and the widespread adoption of automated
external defibrillators (AEDs), overall survival rates remain dismal. The average survival to hospital
discharge is approximately 8% worldwide, and fewer than half of those survivors regain full neurological
function (Benjamin et al., 2023). The burden of OHCA is particularly significant in regions where
prehospital emergency medical systems (EMS) are still developing or where continuity of post-arrest care
is fragmented. In Saudi Arabia, the estimated annual incidence of OHCA ranges between 3,000 and 6,000
cases, with survival rates below 5%, underscoring the urgent need for systemic and multidisciplinary
improvement (Algahtani et al., 2020).
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The modern framework for cardiac arrest management, as defined by the American Heart Association
(AHA) and the European Resuscitation Council (ERC), emphasizes the “Chain of Survival,” consisting of
early recognition and activation of EMS, early cardiopulmonary resuscitation (CPR), early defibrillation,
advanced life support, and integrated post-resuscitation care (AHA, 2020). Each link in this chain is
dependent on efficient communication and coordination among multiple healthcare professionals.
Emergency physicians lead hospital resuscitation and post-cardiac arrest care; family physicians ensure
long-term continuity, risk factor modification, and psychological rehabilitation; paramedics provide critical
prehospital life support and timely defibrillation; patient care technicians (PCTs) support resuscitation
logistics and continuity of documentation; and healthcare informatics experts enable the integration of real-
time data across these interfaces.

However, despite well-established resuscitation guidelines, fragmented care remains a barrier to improving
survival outcomes. Many healthcare systems treat prehospital, in-hospital, and post-discharge care as
separate silos rather than as an integrated continuum (Brooks et al., 2018). The Saudi Vision 2030 Health
Transformation Program identifies this fragmentation as a major challenge to quality outcomes and has
prioritized digital health integration, workforce training, and multidisciplinary collaboration as key
strategies for improving emergency response and post-acute care (Saudi Vision 2030, 2022). Therefore, the
goal of this paper is to analyze the integrated roles of emergency physicians, family physicians, paramedics,
patient care technicians, and informatics professionals in developing a seamless OHCA care continuum—
one that begins with the first emergency call and continues through rehabilitation and community
reintegration.

2. Pathophysiology and Chain of Survival in OHCA

Cardiac arrest is defined as the sudden cessation of cardiac mechanical activity, confirmed by the absence
of a palpable pulse, unresponsiveness, and apnea or gasping. The most common initial rhythms in OHCA
are ventricular fibrillation (VF) and pulseless ventricular tachycardia (VT), followed by asystole and
pulseless electrical activity (PEA) (AHA, 2020). The pathophysiology involves ischemic injury leading to
rapid decline in cerebral and myocardial oxygenation. The window for successful resuscitation is narrow—
irreversible brain damage can occur within 4—6 minutes of circulatory arrest without effective CPR (Brooks
et al., 2018).

The “Chain of Survival” provides a structured framework for emergency response. The first link—early
recognition and EMS activation—relies on public awareness and dispatch efficiency. The second link, early
bystander CPR, can double or triple survival rates if initiated promptly (Grésner et al., 2021). The third
link, early defibrillation, is often decisive; survival rates for shockable rhythms decline by 7-10% for every
minute of delay in defibrillation. Advanced life support (ALS), led by emergency physicians and
paramedics, includes airway management, intravenous or intraosseous access, drug administration, and
rhythm analysis. The final link, integrated post-resuscitation care, encompasses targeted temperature
management, hemodynamic optimization, neurological prognostication, and rehabilitation planning
(Benjamin et al., 2023).

In Saudi Arabia, EMS systems are managed primarily by the Saudi Red Crescent Authority (SRCA), which
has expanded its prehospital capabilities under Vision 2030. However, significant gaps remain in bystander
CPR rates (below 10%), AED availability, and post-arrest coordination between EMS and hospitals
(Algahtani et al., 2020). Implementing an integrated system that connects EMS dispatch data with hospital
registries through healthcare informatics is essential for closing these gaps. Such integration enables
feedback loops for quality improvement, identification of high-risk areas, and continuous professional
training—cornerstones of a modern OHCA system of care.

3. Role of Emergency Physicians

Emergency physicians are pivotal in bridging prehospital resuscitation efforts with definitive hospital
management. Their primary responsibilities encompass leading resuscitation upon patient arrival, providing
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advanced cardiac life support (ACLS), and initiating post-cardiac arrest care protocols. Evidence shows
that immediate physician-led resuscitation teams improve return of spontaneous circulation (ROSC) rates
and neurological outcomes (Benjamin et al., 2023). Emergency physicians coordinate with paramedics to
receive pre-arrival information through electronic prehospital reports, allowing for early preparation of
airway equipment, defibrillators, and targeted interventions.

In-hospital, emergency physicians are responsible for implementing AHA and ERC-compliant resuscitation
algorithms, ensuring timely administration of epinephrine, performing advanced airway maneuvers, and
monitoring end-tidal CO: as an indicator of perfusion quality. Moreover, they play a key role in post-
resuscitation care, particularly in initiating targeted temperature management (TTM) and evaluating
candidates for coronary angiography or extracorporeal membrane oxygenation (ECMO). In the Saudi
context, tertiary emergency departments such as King Fahd Medical City and King Abdulaziz Medical
Complex have developed specialized resuscitation units staffed by multidisciplinary teams trained in post-
OHCA management (Algahtani et al., 2020).

Beyond direct clinical care, emergency physicians also serve as educators and system leaders. They oversee
simulation-based training for multidisciplinary resuscitation teams, audit cardiac arrest outcomes, and
collaborate with healthcare informatics departments to analyze survival data. Under Vision 2030, Saudi
emergency medicine residency programs now incorporate modules in informatics and quality improvement
to enhance data-driven practice (Saudi Vision 2030, 2022). Thus, emergency physicians not only manage
acute resuscitation but also drive systemic improvement through leadership, analytics, and
interdepartmental coordination.

4. Role of Family Physicians in Post-Arrest Continuity

The involvement of family physicians in OHCA care extends beyond hospital discharge. Survivors of
cardiac arrest face long-term risks including cognitive dysfunction, depression, arrhythmia recurrence, and
medication non-adherence. Family physicians act as the cornerstone of continuity by coordinating
multidisciplinary follow-up involving cardiology, rehabilitation, and mental health services (Nolan et al.,
2021). They also manage comorbidities such as hypertension, diabetes, and dyslipidemia, which are
significant predictors of recurrent cardiac events.

In Saudi Arabia, the expansion of primary care under Vision 2030 provides an ideal platform for integrating
post-arrest continuity. Family physicians in MOH-run primary healthcare centers are being trained to use
national electronic health records (EHRs) that interface with tertiary hospitals, enabling longitudinal
tracking of OHCA survivors. This ensures that rehabilitation progress, medication changes, and lifestyle
modifications are documented across the continuum (Saudi Vision 2030, 2022).

Furthermore, family physicians play an essential role in preventive cardiology by identifying high-risk
patients and initiating early interventions such as statin therapy, smoking cessation, and patient education
on CPR awareness. Studies in Japan and Scandinavia demonstrate that structured primary care involvement
post-arrest is associated with reduced readmissions and improved quality of life (Grésner et al., 2021). Thus,
the inclusion of family physicians transforms OHCA care from a reactive emergency response into a
proactive, long-term health management strategy.

5. Role of Paramedics in the Prehospital Phase

Paramedics form the backbone of prehospital OHCA response, responsible for immediate assessment, high-
quality CPR, and early defibrillation. Research consistently shows that paramedic performance is a major
determinant of survival outcomes (AHA, 2020). Advanced life support-trained paramedics can perform
airway management using supraglottic devices, establish vascular access, administer adrenaline, and
interpret cardiac rhythms in real-time. In high-functioning EMS systems such as those in Seattle, Singapore,
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and Copenhagen, standardized paramedic protocols have led to survival rates exceeding 20% for witnessed
VF/VT arrests (Brooks et al., 2018).

In Saudi Arabia, paramedics under the SRCA have been instrumental in improving prehospital care
capacity, particularly through mobile command centers and geographic information system (GIS)—based
dispatch algorithms (Algahtani et al., 2020). However, challenges remain regarding bystander CPR
initiation and time-to-arrival intervals in remote areas. Integration of telemedicine, where paramedics
transmit real-time ECG and video feeds to emergency physicians, can enhance on-scene decision-making
and reduce delays. Training programs emphasizing teamwork, scenario-based simulations, and feedback
using CPR quality metrics (compression depth, rate, recoil) have also been shown to improve patient
outcomes.

Paramedics serve as the first link in continuity of care by ensuring accurate documentation of arrest timing,
interventions, and ROSC status in electronic prehospital care reports (ePCRs). These records, transmitted
electronically to emergency departments, form the foundation of data-driven resuscitation analytics and
interphase coordination.

6. Role of Patient Care Technicians in Emergency Response and Continuity

Patient care technicians (PCTs) are essential members of multidisciplinary emergency teams, particularly
in settings that manage high-volume resuscitations or complex cardiac arrests. Their contributions, though
often underappreciated, significantly enhance workflow efficiency and continuity of patient care between
prehospital, emergency, and inpatient environments. PCTs are trained to assist emergency physicians and
nurses in maintaining the resuscitation environment, preparing and checking equipment, documenting
interventions, and facilitating transitions of care. During cardiac arrest scenarios, they may be responsible
for tasks such as CPR support, establishing peripheral access under supervision, recording resuscitation
times, or ensuring rapid transfer of laboratory samples (Lee et al., 2021).

In integrated OHCA systems, PCTs serve as the operational link between frontline responders and
information systems. Their accurate documentation of the timing of compressions, shocks, and drug
administration is vital for quality assurance and later analysis. Electronic documentation performed by
PCTs feeds into cardiac arrest registries and hospital informatics dashboards, forming the foundation for
data-driven quality improvement (Donoghue et al., 2022). In hospitals such as King Saud Medical City and
King Fahd Medical Complex, structured resuscitation logs maintained by PCTs have been instrumental in
improving internal audits, compliance with AHA guidelines, and training feedback.

PCTs also play a crucial role in the post-resuscitation phase by assisting nurses in monitoring patients who
achieve ROSC, ensuring proper positioning, checking vital parameters, and aiding in equipment
sterilization after procedures. Their role intersects with central sterilization specialists and infection control
officers to maintain asepsis, especially when reusable airway adjuncts or intraosseous kits are involved.
Moreover, their continued involvement during inter-departmental transfers ensures that vital information
about medications, monitoring parameters, and resuscitation outcomes are not lost between handoffs—a
frequent source of medical errors in emergency care. Under Saudi Vision 2030, PCT competency programs
have been expanded to include resuscitation workflow support, equipment management, and digital data
entry training, recognizing their role in the national goal of achieving high-reliability hospital systems
(Saudi Vision 2030, 2022).

7. Role of Healthcare Informatics in Cardiac Arrest Systems of Care

Healthcare informatics represents the unifying infrastructure that enables communication, coordination,
and quality improvement across all phases of cardiac arrest care. Informatics integrates data from EMS
dispatch systems, electronic prehospital care reports, emergency department EHRs, intensive care unit
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databases, and long-term follow-up platforms. By harmonizing this information, healthcare organizations
can identify bottlenecks, analyze outcomes, and optimize resource allocation (Hasselgvist-Ax et al., 2018).

Real-time data analytics have revolutionized how OHCA outcomes are monitored. In advanced systems
such as CARES (Cardiac Arrest Registry to Enhance Survival, USA) and EuReCa (European Registry of
Cardiac Arrest), automated feedback mechanisms allow continuous benchmarking of performance
indicators such as bystander CPR rates, time-to-defibrillation, ROSC, and survival to discharge. Hospitals
participating in these registries have demonstrated significant improvements in process efficiency and
patient outcomes (Grésner et al., 2021). Similar registries are now being developed regionally in the Gulf
countries, with Saudi Arabia’s National Health Information Center initiating an integrated emergency data
hub that connects the Saudi Red Crescent Authority, hospital EHRs, and rehabilitation facilities.

Artificial intelligence (Al) applications are emerging as critical components of informatics-driven
emergency care. Machine learning algorithms can predict cardiac arrest locations based on population and
dispatch data, allowing strategic AED placement (Chen et al., 2021). Predictive analytics within hospital
dashboards can also forecast patient deterioration, enabling earlier interventions and reducing in-hospital
cardiac arrests. In Saudi tertiary hospitals, pilot programs in emergency informatics use real-time
dashboards that display ongoing resuscitation metrics such as compression rate and perfusion indicators,
enabling continuous improvement through post-event debriefing (Algahtani et al., 2020).

Informatics also supports post-resuscitation continuity by linking primary care follow-up data,
rehabilitation progress, and medication adherence. This closed feedback loop enables family physicians
and cardiologists to identify patients at risk of recurrent arrest or sudden death. Additionally, it supports
population-level research and national benchmarking—key pillars of the Vision 2030 digital transformation
strategy that aims to make Saudi Arabia a leader in data-driven health outcomes.

8. Integrated Multidisciplinary Model for Continuity of Care

An effective OHCA system cannot rely on a single professional discipline—it must function as a
synchronized network that extends across all stages of the patient journey. The integrated multidisciplinary
model combines five core components: emergency medical response, in-hospital acute management, post-
resuscitation intensive care, primary care follow-up, and continuous data monitoring. Each professional
group plays a unique role within this continuum, yet success depends on seamless transitions and feedback
mechanisms.

Emergency physicians anchor the in-hospital response, providing advanced cardiac life support (ACLS),
post-resuscitation care, and leadership in data-driven debriefing. Paramedics initiate the chain of survival
through rapid assessment, CPR, defibrillation, and transport coordination. Family physicians manage
rehabilitation, chronic disease modification, and psychosocial reintegration. Patient care technicians ensure
accurate documentation and procedural support, while informatics teams integrate data across the
prehospital-hospital-primary care spectrum. This coordinated model eliminates the traditional handoff
discontinuities that often compromise outcomes (Brooks et al., 2018).

Saudi Arabia’s health system provides an ideal context for implementing this model due to its centralized
governance and ongoing digital health transformation. The National Health Command Center and Seha
Virtual Hospital platforms, launched under Vision 2030, are pioneering the integration of emergency data
streams. For instance, when a cardiac arrest is reported, SRCA dispatchers can notify receiving hospitals
electronically, transmitting live patient vitals, GPS location, and estimated time of arrival. This enables
emergency teams to pre-activate resuscitation bays and assign tasks prior to patient arrival. Post-discharge,
EHR integration allows family physicians to receive automatic updates regarding discharge medications,
follow-up appointments, and rehabilitation milestones.
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Such integration improves not only clinical outcomes but also systemic efficiency. Studies show that
implementing multidisciplinary OHCA systems reduces mortality by 20—30% and increases neurologically
intact survival (Grasner et al., 2021). Additionally, leveraging informatics minimizes duplication,
accelerates communication, and supports outcome transparency—principles aligned with both the WHO
Global Resuscitation Alliance and Saudi Vision 2030°s goal of a “connected, efficient, and outcome-
driven” health sector.

Table 1. Roles and Responsibilities within the Integrated OHCA Response Model

Specialty HPrimary Role “Core Functions HContinuity Contribution
Emergency Lead hospital ACLS, post-arrest care, ROSC optimization,
Physician resuscitation leadership coordination with ICU
Familv Phvsician Post-discharge Risk modification, Long-term survival and
y Y continuity rehabilitation, follow-up prevention
. Prehospital CPR, airway management, Early ROSC, real-time
Paramedic . . a1 S
intervention defibrillation communication

Patient Care Operational support Equipment prep, Accurate handovers, system
Technician p PP documentation, data logging |[feedback

Healthcal."e Data integration Real-time monitoring, registry Qual_lty_ 1rnproverpent,
Informatics management predictive analytics

9. Challenges and Opportunities

Despite the strong rationale for integrated cardiac arrest care, several challenges impede widespread
implementation. One major obstacle is system fragmentation, where EMS, hospitals, and primary care
operate under separate data and governance structures. In many countries, including Saudi Arabia,
prehospital data systems have historically not interfaced directly with hospital EHRs, leading to delays in
feedback and accountability. Integrating these systems requires both financial investment and regulatory
coordination (Alqgahtani et al., 2020).

Training disparities also present a significant challenge. Paramedics and patient care technicians often have
variable access to simulation-based resuscitation training, and family physicians may not always be updated
on post-arrest care guidelines. Establishing unified continuing education programs led jointly by emergency
medicine departments and primary care networks can bridge this gap (Nolan et al., 2021).

Another challenge is public engagement. Low bystander CPR rates remain a universal problem, especially
in the Middle East and Asia. Community CPR programs, public AED deployment, and smartphone-based
volunteer responder systems have shown dramatic results in countries like Singapore and Sweden, where
survival rates have doubled following such initiatives (Hasselqvist-Ax et al., 2018). Saudi Vision 2030’s
Health Promotion pillar includes community empowerment programs that can incorporate CPR training in
schools, workplaces, and mosques.

On the informatics side, data privacy and interoperability are recurring issues. Implementing national
cardiac arrest registries must balance patient confidentiality with the need for comprehensive outcome
tracking. Blockchain-based security systems and cloud-based analytics platforms can provide secure yet
accessible data environments (Chen et al., 2021). Moreover, integrating artificial intelligence (Al) for
predictive dispatching and outcome prediction offers an emerging frontier for optimizing emergency
response times and personalizing post-arrest care.
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Finally, ethical and logistical challenges arise in defining end-of-life decisions for patients with poor
neurological recovery. Family physicians, supported by ethical committees and national guidelines, are
uniquely positioned to facilitate shared decision-making and ensure compassionate, patient-centered care
that respects cultural and religious values.

10. Conclusion

Out-of-hospital cardiac arrest remains a defining test of healthcare system efficiency, coordination, and
compassion. Improving outcomes demands not only adherence to clinical algorithms but also seamless
integration of roles, data, and follow-up across the entire continuum of care. Emergency physicians drive
acute management and leadership; paramedics anchor rapid prehospital interventions; family physicians
sustain recovery and prevention; patient care technicians operationalize workflow and data continuity; and
healthcare informatics professionals weave these efforts into a unified digital ecosystem.

Globally, integrated multidisciplinary OHCA models have proven to improve survival, neurological
outcomes, and healthcare system learning capacity. In Saudi Arabia, alignment with Vision 2030 offers an
unprecedented opportunity to embed such models into national emergency infrastructure through digital
health platforms, workforce development, and evidence-based policy. The future of cardiac arrest care lies
not merely in faster defibrillation or better drugs but in connected teams—clinically, technologically, and
humanly synchronized to restore not just life but meaningful recovery.
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