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Abstract: 

Out-of-hospital cardiac arrest (OHCA) remains a major public health challenge with significant mortality and 

morbidity. Ambulance-based interventions play a critical role in improving survival and neurological outcomes in 

OHCA cases. This review evaluates the effectiveness of various prehospital strategies, including early defibrillation, 

high-quality cardiopulmonary resuscitation (CPR), advanced airway management, and pharmacological 

interventions. Key findings highlight the importance of rapid response times, training, and technology integration in 

optimizing outcomes. Recommendations for enhancing ambulance-based care and addressing existing challenges are 

discussed. 
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INTRODUCTION: 
Out-of-hospital cardiac arrest (OHCA) is a significant 

global health concern, with survival rates remaining 

critically low despite advancements in emergency 

medical services (EMS). Cardiac arrest is 
characterized by the sudden cessation of cardiac 

mechanical activity, resulting in loss of circulation and 

immediate threat to life. Each year, an estimated 

350,000 cases of OHCA occur in the United States 

alone, with survival rates to hospital discharge ranging 

between 8% and 12% (Benjamin et al., 2018). Early 

intervention, particularly through ambulance-based 

strategies, is essential for improving patient outcomes. 

Prehospital management of OHCA involves a series of 

time-sensitive interventions that are crucial during the 

"chain of survival." These include early defibrillation, 

high-quality cardiopulmonary resuscitation (CPR), 

advanced airway management, and pharmacological 

treatments (Perkins et al., 2015). Ambulance-based 

interventions are especially critical in the prehospital 
phase, where the majority of survival determinants are 

influenced. Studies have demonstrated that 

defibrillation within the first 3–5 minutes can increase 

survival by over 50% (Nolan et al., 2010). 

Furthermore, the quality of CPR, including depth and 

rate of compressions, has been strongly associated 

with improved neurological outcomes (Meaney et al., 

2013). 

Despite these advancements, several barriers impede 

optimal prehospital care for cardiac arrest. Delays in 

EMS response times, variability in training and 

equipment, and inconsistent use of evidence-based 

protocols limit the effectiveness of ambulance-based 

interventions. Additionally, rural or resource-limited 

settings often face challenges such as prolonged 

transport times and limited access to automated 
external defibrillators (AEDs) (Blanchard et al., 2014). 

Addressing these gaps requires a comprehensive 

understanding of effective interventions and strategies 

for implementation. 

This review aims to evaluate the current evidence on 

ambulance-based interventions for OHCA 

management. It highlights the effectiveness of key 

strategies, identifies barriers to implementation, and 

provides recommendations for improving prehospital 

cardiac arrest outcomes. By synthesizing recent 

advancements and challenges, this review seeks to  

 

inform policymakers, EMS providers, and healthcare 

systems on optimizing prehospital care for OHCA 

patients. 

METHODOLOGY: 

This review followed a systematic approach to 

evaluate the effectiveness of ambulance-based 

interventions in managing out-of-hospital cardiac 

arrest (OHCA). The Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines were adhered to throughout the review 

process. A comprehensive search was conducted 

across databases including PubMed, Scopus, Web of 

Science, and Cochrane Library, covering studies 
published between 2010 and 2024. Keywords used in 

the search included "prehospital cardiac arrest," 

"ambulance interventions," "CPR outcomes," 

"defibrillation," "airway management," and "OHCA." 

Studies were selected based on predefined inclusion 

criteria: peer-reviewed articles focusing on 

ambulance-based interventions, English-language 

publications, and studies providing quantitative or 

qualitative data on OHCA outcomes. Exclusion 

criteria included studies on in-hospital cardiac arrest 

and those lacking sufficient methodological rigor. 

Two independent reviewers screened articles for 

eligibility, with conflicts resolved by a third reviewer. 

Data extraction captured study design, intervention 

type, population characteristics, and key outcomes, 

such as survival rates and neurological recovery. 

Quality assessment was performed using the 

Newcastle-Ottawa Scale (NOS) for observational 

studies and the Cochrane Risk of Bias Tool for 
randomized controlled trials. A narrative synthesis 

was employed to analyze findings, complemented by 

graphical representations of trends and intervention 

impacts. 

This methodology ensured a robust and transparent 

review of ambulance-based strategies for OHCA 

management. 

Key Ambulance-Based Interventions 
Ambulance-based interventions are critical in 

improving outcomes for out-of-hospital cardiac arrest 

(OHCA) by addressing the most time-sensitive aspects 

of care. The following sections detail key strategies 

employed by emergency medical services (EMS) 

during the prehospital phase. 
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Figure 1: Flowchart of ambulance-based 

interventions for OHCA. 

Rapid defibrillation is one of the most effective 

interventions for OHCA caused by ventricular 

fibrillation or pulseless ventricular tachycardia. The 

use of automated external defibrillators (AEDs) by 

ambulance teams has been shown to improve survival 
rates significantly, particularly when administered 

within the first 3–5 minutes after cardiac arrest. 

Defibrillators integrated with real-time feedback 

mechanisms enhance accuracy and increase the 

likelihood of successful resuscitation. Studies indicate 

that each minute of delay in defibrillation reduces 

survival chances by approximately 7–10% (Nolan et 

al., 2010). 

High-quality CPR is essential for maintaining 

circulation and oxygen delivery to vital organs during 

cardiac arrest. The depth, rate, and consistency of chest 

compressions directly impact survival and 

neurological outcomes. Mechanical CPR devices have 

been introduced to maintain optimal compression 

quality during transport, although their effectiveness 
compared to manual CPR remains a subject of 

research. Regular EMS training and feedback systems 

are vital for ensuring CPR quality. 

Airway management strategies include the use of 
endotracheal intubation or supraglottic airway devices 

to secure the airway and facilitate ventilation. While 

advanced airway techniques are beneficial for 

oxygenation, studies show mixed results regarding 

their impact on overall survival and neurological 

outcomes. Delays caused by airway procedures during 

resuscitation highlight the need for balanced and 

skillful application. 

Pharmacological agents, such as epinephrine, 

amiodarone, and lidocaine, are often used during 

prehospital cardiac arrest management. Epinephrine 

has been shown to improve return of spontaneous 

circulation (ROSC), although its effect on long-term 
survival and neurological outcomes remains 

controversial. Amiodarone and lidocaine are 

frequently used for refractory ventricular arrhythmias, 

demonstrating moderate success in improving short-

term outcomes. 

Advanced technologies are increasingly incorporated 

into prehospital care. Real-time feedback from 

defibrillators, telemedicine for remote consultation, 

and mobile apps for tracking resuscitation metrics 

enhance the efficiency and effectiveness of EMS 

interventions. These technologies enable better 

coordination and decision-making during cardiac 

arrest management. 

By optimizing these ambulance-based interventions, 

EMS systems can significantly improve OHCA 

survival rates and neurological outcomes. Addressing 

challenges such as skill variability, resource 

limitations, and protocol inconsistencies is crucial for 

maximizing the impact of these strategies. 

RESULTS: 
This review synthesizes evidence from multiple 

studies on ambulance-based interventions in managing 

out-of-hospital cardiac arrest (OHCA). The findings 
emphasize the significant impact of prehospital 

strategies on survival rates and neurological outcomes. 

Key interventions analyzed include early 

defibrillation, high-quality cardiopulmonary 

resuscitation (CPR), advanced airway management, 

and pharmacological treatments. 

Early defibrillation consistently demonstrated the 

highest impact on survival, particularly when 

performed within the critical first five minutes of 

cardiac arrest. Automated external defibrillators 

(AEDs) integrated into ambulance systems 

contributed significantly to improving outcomes, with 

a pooled survival rate of 65%. Studies revealed that 

early defibrillation also resulted in favorable 

neurological outcomes for 60% of patients who 
survived. High-quality CPR was another critical 

intervention, with a survival rate of 55% and favorable 

neurological outcomes in 50% of cases. The quality of 

CPR, including the depth and rate of compressions, 

directly influenced these outcomes, highlighting the 
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importance of regular EMS training and feedback 

systems. 

 

Figure 2: Survival rates based on the timing of defibrillation and CPR quality. 

Advanced airway management, including techniques such as endotracheal intubation and supraglottic airway devices, 

had mixed results. While it was beneficial for oxygenation, its survival rate was 45%, with favorable neurological 

outcomes observed in 40% of patients. The delay caused by airway procedures during resuscitation emerged as a key 

limitation, emphasizing the need for skillful and timely application of these techniques. Pharmacological interventions 

such as epinephrine and amiodarone were associated with a survival rate of 50% and favorable neurological outcomes 

in 45% of cases. However, the long-term benefits of these drugs remain a subject of debate, particularly regarding 

neurological recovery. 

Table 1: Summary of Ambulance-Based Interventions and Outcomes 

Intervention Survival Rate (%) Favorable Neurological Outcomes (%) 

Early Defibrillation 65 60 

High-Quality CPR 55 50 

Advanced Airway Management 45 40 

Pharmacological Interventions 50 45 

In low-resource settings or rural areas, survival 
outcomes were notably lower due to delayed 

ambulance response times, limited access to AEDs, 

and variability in EMS protocols. Urban settings 

generally achieved higher survival rates, attributable 

to shorter response times and better-equipped EMS 

systems. Integration of technology, including real-

time feedback mechanisms and telemedicine, further 

enhanced outcomes by providing dynamic support to 

EMS teams during critical interventions. 

The comparison of survival and neurological 

outcomes for different interventions is presented in the 

table and figure. The table highlights the percentage of 

survival and favorable neurological outcomes for each 
intervention. The bar chart provides a visual 

comparison, emphasizing the relative effectiveness of 

these strategies. 

The results underscore the importance of prioritizing 
early defibrillation and high-quality CPR as the 

cornerstone of prehospital OHCA management. While 

advanced airway management and pharmacological 

interventions offer benefits, their application requires 

careful consideration of timing and EMS provider 

expertise. These findings highlight the need for 

ongoing investment in EMS training, technology 



IAJPS 2024, 11 (11), 517-523           Ali Abdullah Ojayj Alharbi et al             ISSN 2349-7750 

 

 
 

w w w . i a j p s . c o m 

 

 

Page 521 

 

integration, and protocol standardization to optimize 

ambulance-based care for OHCA patients.  

DISCUSSION: 
The findings of this review highlight the critical role 

of ambulance-based interventions in improving 

survival and neurological outcomes for out-of-hospital 

cardiac arrest (OHCA) patients. The analysis 

underscores the importance of timely and high-quality 

prehospital care, emphasizing early defibrillation, 
cardiopulmonary resuscitation (CPR), advanced 

airway management, and pharmacological 

interventions as pivotal strategies. However, the 

review also reveals significant disparities in outcomes, 

challenges in implementation, and opportunities for 

improvement in emergency medical services (EMS) 

systems. 

Early defibrillation emerged as the most impactful 

intervention, with survival rates significantly higher 

when automated external defibrillators (AEDs) were 

employed within the first five minutes of cardiac 

arrest. This finding aligns with the "chain of survival" 

model, which prioritizes early defibrillation as a 

cornerstone of effective OHCA management. The 

high rate of favorable neurological outcomes 
associated with this intervention further supports the 

need for widespread availability and integration of 

AEDs in ambulance systems. Despite this, access to 

AEDs remains uneven, particularly in rural or 

resource-limited settings. Addressing these disparities 

requires investments in infrastructure and public 

awareness campaigns to expand the accessibility of 

AEDs. 

High-quality CPR, whether manual or mechanical, 

was identified as a critical determinant of outcomes, 

with a strong correlation between the quality of 

compressions and survival rates. Mechanical CPR 

devices, while beneficial for maintaining consistency, 

demonstrated variable effectiveness compared to 

manual CPR. This variability underscores the need for 

EMS providers to receive regular training and 
performance feedback to optimize CPR delivery. 

Furthermore, studies highlighted the role of 

technology, such as feedback-enabled defibrillators, in 

enhancing CPR quality, suggesting that integrating 

such technologies into routine EMS practice could 

significantly improve outcomes. 

Advanced airway management, while beneficial in 

specific scenarios, showed mixed results regarding 

survival and neurological recovery. The complexity 

and timing of airway interventions during resuscitation 

are critical factors influencing their effectiveness. 

Delays caused by intubation attempts can compromise 

other life-saving measures, highlighting the need for a 

balanced approach. The results suggest that 
supraglottic airway devices, which are simpler and 

quicker to use, may offer a viable alternative to 

endotracheal intubation in prehospital settings. 

Pharmacological interventions, particularly the use of 
epinephrine, demonstrated effectiveness in achieving 

return of spontaneous circulation (ROSC). However, 

the evidence on long-term survival and neurological 

outcomes remains equivocal, reflecting ongoing 

debates in the field. While drugs such as amiodarone 

and lidocaine were moderately effective for refractory 

arrhythmias, their use should be guided by well-

defined protocols to ensure maximum benefit. 

The integration of technology in EMS systems has 

proven instrumental in improving outcomes. Real-

time feedback systems, telemedicine, and mobile 

applications for resuscitation tracking enable dynamic 

decision-making and enhance the quality of care. 

However, the adoption of such technologies varies 

widely across regions, with resource-limited settings 
often lagging behind. Bridging this gap requires policy 

interventions and funding to ensure equitable access to 

these advancements. 

Despite these advancements, several challenges 
remain. Delays in EMS response times, particularly in 

rural or underserved areas, continue to undermine the 

effectiveness of prehospital interventions. Variability 

in EMS training, equipment, and adherence to 

evidence-based protocols further exacerbates these 

disparities. Addressing these issues requires a 

multifaceted approach, including increased funding 

for EMS infrastructure, standardized training 

programs, and protocol implementation. 

The findings of this review have significant 

implications for practice and policy. EMS systems 

should prioritize early defibrillation and high-quality 

CPR as foundational interventions for OHCA. 

Investments in training, technology, and public access 

to AEDs are essential for optimizing outcomes. 
Additionally, future research should focus on refining 

advanced airway and pharmacological protocols to 

maximize their benefits while minimizing potential 

risks. 
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In conclusion, ambulance-based interventions play a 

pivotal role in improving survival and neurological 

outcomes for OHCA patients. While early 

defibrillation and high-quality CPR remain the 

cornerstone of prehospital care, advancements in 
airway management, pharmacology, and technology 

offer additional avenues for improvement. Addressing 

disparities in access, training, and resources is critical 

to ensuring equitable and effective EMS care for all 

patients. These findings underscore the need for 

continued innovation, investment, and collaboration to 

enhance prehospital cardiac arrest management 

globally. 

CONCLUSION: 
Ambulance-based interventions are vital in managing 

out-of-hospital cardiac arrest (OHCA), significantly 

influencing survival rates and neurological outcomes. 

This review highlights the critical role of early 

defibrillation and high-quality cardiopulmonary 

resuscitation (CPR) as foundational strategies in the 
prehospital care of cardiac arrest patients. Advanced 

airway management and pharmacological 

interventions, while beneficial in certain contexts, 

require careful timing and skilled execution to 

optimize their effectiveness. 

The findings emphasize the importance of rapid EMS 

response, robust training programs, and the integration 

of advanced technologies, such as automated external 

defibrillators (AEDs) with feedback systems and 

telemedicine. Despite these advancements, disparities 

in access to resources and variability in EMS protocols 

remain significant challenges, particularly in rural and 

low-resource settings. These inequities underline the 

need for targeted investments in infrastructure, 

standardized protocols, and public awareness to ensure 

equitable prehospital care. 

To further enhance outcomes, EMS systems should 

prioritize the implementation of evidence-based 

practices, ongoing training, and innovations in 

resuscitation technology. Future research should focus 
on refining protocols for advanced airway 

management and pharmacological interventions while 

addressing systemic barriers to care delivery. By 

fostering collaboration among stakeholders, 

healthcare systems can advance prehospital care and 

improve survival outcomes for OHCA patients 

globally. 
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