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Cardiopulmonary Resuscitation To Save a Life: Current            

status and scope for improvement 

      

       ABSTRACT: 

Bystander cardiopulmonary resuscitation (CPR) is the cornerstone in managing out-of-hospital 

cardiac arrest (OHCA). However, India lacks a formal sudden cardiac arrest (SCA) registry and the 

infrastructure for a robust emergency medical services (EMS) response system. Also, there exists 

an opportunity to improve widespread health literacy and awareness regarding SCA. Other 

confounding variables, including religious, societal, and cultural sentiments hindering timely 

intervention, need to be considered for better SCA outcomes. 

 

INTRODUCTION: 

Worldwide, there are >135 million cardiovascular deaths each year, and the prevalence of 

coronary heart disease is increasing.[1] Globally, the incidence of out-of-hospital cardiac arrest 

ranges from 20 to 140 per 100 000 people, and survival ranges from 2% to 11%[2] A survey 

conducted by Lybrate, an online doctor consultation platform says that 98% of the Indian country 

population was not trained in Cardio Pulmonary Resuscitation. The pan India survey shows that 

less than 2% of the 1,00,000 surveyed agreed to be knowing the technique, while only 0.01% 

performed it in case of emergency. 

 

 

OBJECTIVES: 

       There are 5 critical components of high-quality CPR:  

minimize interruptions in chest compressions, provide compressions of adequate rate and depth, 

avoid leaning between compressions, and avoid excessive ventilation. Although it is clear that 

high-quality CPR is the primary component in influencing survival from cardiac arrest, there is 

considerable variation in monitoring, implementation, and quality improvement. As such, CPR 

quality varies widely between systems and locations. Victims often do not receive high-quality 

CPR because of provider ambiguity in prioritization of resuscitative efforts during an arrest. 



This ambiguity also impedes the development of optimal systems of care to increase survival 

from cardiac arrest. This consensus statement addresses the following key areas of CPR 

quality for the trained rescuer: metrics of CPR performance; monitoring, feedback, and 

integration of the patient’s response to CPR; team-level logistics to ensure performance of 

high-quality CPR; and continuous quality improvement on provider, team, and systems levels. 

 

 

 

REVIEW OF LITERATURE  

CARDIAC ARREST AND CPR KNOWLEDGE:  

Most people fail to identify when a person is suffering from a cardiac arrest. A person suffering 

cardiac arrest will show the following symptoms: pain in the chest, palpitations or shortness of 

breath, collapse due to loss of consciousness and most critical, no detectable pulse. The last two 

are very easy to detect and are almost clear signs of cardiac arrest. When you see a person faint 

or become unconscious gasping for breath, the first thing is to check the pulse or heartbeat. A 

person suffering from sudden cardiac arrest has only seconds to survive. The next step is to call 

emergency medical service immediately and simultaneously should begin performing CPR [4]. At 

the same time, proper heart examination should be made part of routine health checkup among 

the people in the country. People get heart check-ups like ECG and angiographies done only 

when they face problems like chest pain or any other symptom of heart attack or cardiac arrest. 

One should never ignore unexplained weakness, tiredness, first onset chest burning or first 

onset breathlessness after the age of 40. Those with strong family history of heart disease 

should get themselves screened every 6 months at least [4].  

 

CARDIAC ARREST REUSCITATION OUTCOME [CARO]:  

Krishnan, et al published a CARO study in North India [5]. They said that out of hospital cardiac 

arrest (OHCA) is one of the leading cause of death in India. There are very few studies in India, 

on the outcome after cardiopulmonary resuscitation (CPR) in patients with OHCA. However, due 

to lack of premedical emergency service system (EMS), lack of EMS protocols, limited medical 

resources and equipment, inadequate infrastructure, lack of emergency medical personnel 

training, lack of knowledge and skills of CPR among bystanders and in the community; the 

outcome of OHCA in India are poor, as compared to western countries, where EMS systems are 

an integral part of the health care system, which routinely provides CPR to every victim of 

cardiac arrest [6].  

 



 

RESEARCH METHODOLOGY: 

Metrics of CPR Performance by the Provider Team Oxygen and substrate delivery to vital tissues is 

the central goal of CPR during the period of cardiac arrest. To deliver oxygen and substrate, 

adequate blood flow must be generated by effective chest compressions during a majority of the 

total cardiac arrest time. ROSC after CPR is dependent on adequate myocardial oxygen delivery and 

myocardial blood flow during CPR.[13-15] Coronary perfusion pressure (CPP, the difference between 

aortic diastolic and right atrial diastolic pressure during the relaxation phase of chest compressions) 

is the primary determinant of myocardial blood flow during CPR.[17-19] Therefore, maximizing CPP 

during CPR is the primary physiological goal. Because CPP cannot be measured easily in most 

patients, rescuers should focus on the specific components of CPR that have evidence to support 

either better hemodynamics or human survival. Five main components of high-performance CPR 

have been identified: chest compression fraction (CCF), chest compression rate, chest compression 

depth, chest recoil (residual leaning), and ventilation. These CPR components were identified 

because of their contribution to blood flow and outcome. Understanding the importance of these 

components and their relative relationships is essential for providers to improve outcomes for 

individual patients, for educators to improve the quality of resuscitation training, for administrators 

to monitor performance to ensure high quality within the healthcare system, and for vendors to 

develop the necessary equipment needed to optimize CPR quality for providers, educators, and 

administrators. 

 

 

 Minimize Interruptions: CCF >80%  

For adequate tissue oxygenation, it is essential that healthcare providers minimize interruptions in 

chest compressions and therefore maximize the amount of time chest compressions generate blood 

flow.[10,20] CCF is the proportion of time that chest compressions are performed during a cardiac 

arrest. The duration of arrest is defined as the time cardiac arrest is first identified until time of first 

return of sustained circulation. Data on out-of-hospital cardiac arrest indicate that lower CCF is 

associated with decreased ROSC and survival to hospital discharge.[21-22]One method to increase 

CCF that has improved survival is through reduction in preshock pause[23]; other techniques are 

discussed later in “Team-Level Logistics.” Chest Compression Rate of 100 to 120/min  

The 2010 AHA Guidelines for CPR and ECC recommend a chest compression rate of ≥100/min.[20] 

As chest compression rates fall, a significant drop-off in ROSC occurs, and higher rates may reduce 

coronary blood flow[9,24] and decrease the percentage of compressions that achieve target 

depth.[8,25] Data from the ROC Epistry provide the best evidence of association between 

compression rate and survival and suggest an optimum target of between 100 and 120 

compressions per minute.[26] Consistent rates above or below that range appear to reduce survival 

to discharge.  



Chest Compression Depth of ≥50 mm in Adults and at Least One Third the Anterior-Posterior 

Dimension of the Chest in Infants and Children  

Compressions generate critical blood flow and oxygen and energy delivery to the heart and brain. 

The 2010 AHA Guidelines for CPR and ECC recommend a single minimum depth for compressions of 

≥2 inches (50 mm) in adults. Less information is available for children, but it is reasonable to aim for 

a compression depth of at least one third of the anterior-posterior dimension of the chest in infants 

and children (≈1½ inches, or 4 cm, in infants and ≈2 inches, or 5 cm, in children).[27,28]  

Full Chest Recoil: No Residual Leaning  

Incomplete chest wall release occurs when the chest compressor does not allow the chest to fully 

recoil on completion of the compression.[31,32] This can occur when a rescuer leans over the 

patient’s chest, impeding full chest expansion. Leaning is known to decrease the blood flow 

throughout the heart and can decrease venous return and cardiac output. 

 Avoid Excessive Ventilation: Rate <12 breaths per minute,minimal chest rise 

Although oxygen delivery is essential during CPR, the appropriate timeframe for interventions to 

supplement existing oxygen in the blood is unclear and likely varies with the type of arrest 

(arrhythmic versus asphyxial). The metabolic demands for oxygen are also substantially reduced in 

the patient in arrest even during chest compressions. When sudden arrhythmic arrest is present, 

oxygen content is initially sufficient, and high-quality chest compressions can circulate oxygenated 

blood throughout the body. Providing sufficient oxygen to the blood without impeding perfusion is 

the goal of assisted ventilation during CPR. Positive-pressure ventilation reduces CPP during 

CPR,[33] and synchronous ventilation (recommended in the absence of an advanced airway)[27] 

requires interruptions, which reduces CCF. Excessive ventilation, either by rate or tidal volume, is 

common in resuscitation environments.[29,33-36]  

Rate <12 Breaths per minute 

Current guideline recommendations for ventilation rate (breaths per minute) are dependent on the 

presence of an advanced airway (8 to 10 breaths per minute), as well as the patient’s age and the 

number of rescuers present (compression-to-ventilation ratio of 15:2 versus 30:2). 

Minimal Chest Rise: Optimal Ventilation Pressure and Volume  

Ventilation volume should produce no more than visible chest rise. Positive-pressure ventilation 

significantly lowers cardiac output in both spontaneous circulation and during CPR.[33,37- 40] Use 

of lower tidal volumes during prolonged cardiac arrest was not associated with significant 

differences in PaO2 [41] and is currently recommended.[42]  

HYPOTHESIS: 

Monitoring and Feedback: Options and Techniques for Monitoring Patient Response to 

Resuscitation  

The adage, “if you don’t measure it, you can’t improve it” applies directly to monitoring CPR quality. 

Monitoring the quality and performance of CPR by rescuers at the scene of cardiac arrest has been 



transformative to resuscitation science and clinical practice.Given the insights into clinical 

performance and discoveries in optimal practice, monitoring of CPR quality is arguably one of the 

most significant advances in resuscitation practice in the past 20 years and one that should be 

incorporated into every resuscitation and every professional rescuer program. The types of 

monitoring for CPR quality can be classified (and prioritized) into physiological (how the patient is 

doing) and CPR performance (how the rescuers are doing) metrics. Both types of monitoring can 

provide both real-time feedback to rescuers and retrospective systemwide feedback. It is important 

to emphasize that types of CPR quality monitoring are not mutually exclusive and that several types 

can (and should) be used simultaneously. Improving Resuscitation Care [CIRC],[75] Prehospital 

Randomized Assessment of a Mechanical Compression Device in Cardiac Arrest [PARAMEDIC],[76] 

and LUCAS in Cardiac Arrest [LINC])[77] may provide clarity about the optimal timing and 

environment for mechanical CPR. In the absence of published evidence demonstrating benefit, the 

decision to use mechanical CPR may be influenced by system considerations such as in rural settings 

with limited numbers of providers and/or long transport times  

 

FINDINGS: 

Demographically, similar to global incidences, men are more susceptible to developing SCA than 

women.[80,81,82,83] Globally,advanced age, cardiovascular risk factor, event location, a witnessed 

versus unwitnessed arrest, a shockable rhythm at onset, time to resuscitation efforts, and bystander 

CPR have been the driving forces in predicting mortality and morbidity.[ 84-87]However, for india, in 

addition to these factors, there are several other contributing factors at different levels that add 

more challenges to achieving optimal bystander CPR rates. 

. 

 

 

RECOMMENDATION: 

Increase accessibility by placing AEDs in strategic public locations, including malls, movie theatres, 

buses, trains, temples, churches,schools,universities and concert venues. BLS training must be 

provided to the staff on duty in such locations, including the security personnel, teachers, priests, 

drivers and ticket collectors. 

The need of the hour is to make CPR training a must in schools and colleges and even at community 

level, as it can triple a patient's chance of survival, if performed in the first few minutes of cardiac 

arrest, health experts said. CPR consists of using chest compressions and artificial ventilation to 

maintain circulatory flow and oxygenation during cardiac arrests and is the cost effective way to 

improve survival. The American Heart Association (AHA) defines CPR as an emergency procedure to 

restore spontaneous blood circulation and breathing in a patient and especially, if performed 

immediately, it can double or triple a cardiac arrest patient's chance of survival. [4] Bystander CPR, 

and AED (automated defibrillators), are very useful in saving lives," “The use of AED; it is used to 



diagnose life-threatening arrhythmias or irregularity of heart rhythm; it can also be used to treat a 

dying heart by using electric shock to revive the heart's rhythm,” 

Footnote APA Style(Conclusion): 

Effective management of OHCA in India needs collaborative grassroots reformation. Establishing a 

large-scale SCA registry and creating official and societal guidelines will be pivotal for transforming 

OHCA patient outcomes. As the science of CPR evolves, we have a tremendous opportunity to 

improve CPR performance during resuscitation events both inside and outside the hospital. Through 

better measurement, training, and systems-improvement processes of CPR quality, we can have a 

significant impact on survival from cardiac arrest and eliminate the gap between current and 

optimal outcomes. 
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