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A B S T R A C T 

Background and Objectives: Out-of-hospital cardiac arrest (OHCA) is a major global 

public health concern, especially in India, where the lack of an official registry makes it 

difficult to gauge the full extent of the problem. With a focus on young cardiac arrest 

patients, this study intends to shed light on OHCA at MMI Narayana Multi-speciality 

Hospital in Raipur by examining survival rates and important affecting factors. 

Materials and Techniques: Data from January through December 2023 were analyzed 

using the Utstein OHCA registry as part of a registry-based observational study that 
was carried out in the emergency department of the urban Indian tertiary care MMI 

Narayana Multi-speciality Hospital in Raipur. Non-traumatic OHCA patients of all 

ages who were admitted to the hospital met the inclusion criteria. Results: Of the 123 

non-traumatic OHCA instances, 8.1% involved laypeople doing bystander 

cardiopulmonary resuscitation (CPR). Young adults (18–49 years old) had a 3.1% 

survival rate, whereas the overall survival rate was 0.8%. Notably, increased survival 

rates were linked to continued CPR. Conclusion: Immediate action is needed to 

address low survival rates, particularly among young people in India who are 

experiencing OHCA. Given that citizen education takes a lot of time, our main 

suggestion is to focus on quick and focused interventions to increase public awareness 

and training. Putting emergency physicians at the center of these initiatives enables 
them to handle complex obstacles, maximize short-term results, and support ongoing 

OHCA care development in India.  

Keywords: Cardiopulmonary resuscitation, Emergency medical services, 

Extracorporeal membrane oxygenation, India, Observation, Out-of-hospital cardiac 

arrest, Registries, Survival rate. 

 

INTRODUCTION 

A serious worldwide public health concern that impacts people of all ages is out-of-hospital cardiac arrest 

(OHCA) [1]. Interestingly, OHCA patients in India show a clear trend: Compared to their counterparts in other Asian 

nations, they are younger and have significantly poorer survival rates [2]. Given the seriousness of this problem, we are 

steadfastly committed to enhancing the prognosis for OHCA patients, especially those who are young. We set up an 
OHCA register at our center in order to address this important issue in its entirety. From the beginning of cardiac arrest 

until transfer, treatment, and final prognosis, the registry painstakingly records all pertinent information. We hope to offer 

a perceptive picture of the present OHCA situation in one of the biggest cities in South India by using the abundance of 

data gathered through this register. The goal of our analysis is to determine existing. 

 

Materials and Techniques 

Using data from January to December, 2023 this registry-based observational study was conducted in the 

emergency department (ED) of a tertiary care hospital in a Indian city named Raipur. The hospital has a post-

resuscitation intensive care facility, a 24-hour cardiac catheterization capabilities, and an emergency transport service. We 

created the Utstein OHCA registry to collect thorough and standardized data. We took ideas from well-known registries 

like the European register of Cardiac Arrest and the Cardiac Arrest Registry to Enhance Survival [4] in order to 

customize our register to our local setting [5]. A thorough post-hospital course will be described for patients who have 
been successfully resuscitated, and the Cerebral Performance Category (CPC) score will be used to track discharged 
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persons' results for up to a year. For comparison, data from patients who went into cardiac arrest after arriving at the 

emergency department has also been examined throughout that time. 

 

Criteria for Inclusion: All ages of non-traumatic OHCA patients are brought to our facility.  

 

Criteria for Exclusion 

Patients pronounced dead outside of the hospital (due to rigormortis, for example, or for transportation to the 

mortuary). The Institutional Ethics Committee gave its approval to the study on December 12, 2024 (No: MMI/IN/112-

2024). By using a unique identity and password-protected data entry that only authorized users could access, patient 

confidentiality was secured. Information was entered into Microsoft Excel. Whereas continuous data were displayed as 

median and interquartile range (IQR), categorical variables were summarized using frequencies and percentages. Using 

Fisher's exact test, we evaluated whether there were any significant differences between the two groups' risk ratios for 

survival to admission and survival to discharge. Statistical significance was defined as a p-value of less than 0.05. Our 

statistical computing environment was R Software Version 4.3.1, created by the R Core Team (2021). When necessary, 

the responsible physician reviewed the data. Missing data was labeled as "Unknown," and recalled data—additional 

information acquired later—was added to the dataset. To preserve the missing data, cases with partial data for particular 

variables were added to the registry.  
 

RESULTS  

With the exception of eight severe OHCA instances, 123 of the 131 OHCA patients who were admitted to our 

hospital between January 1, 2023, and December 31, 2023, were included in the analysis. Table 1 provides information 

about these 123 non-traumatic OHCA patients. Twelve patients survived to be admitted to the hospital, and one patient 

lived to be discharged (Fig 1). Only three cases (2.4%) out of the 123 patients had shockable beginning rhythms; the 

majority had non-shockable rhythms. Details of the 13 cases (10.6%) in which bystander cardiopulmonary resuscitation 

(CPR) was carried out are displayed in Table 2. This comprises bystander CPR carried out by healthcare professionals 

(HCPs) and emergency medical technicians (EMTs); aside from these, 10 instances (8.1%) had laypeople performing 

bystander CPR.  

 
Notably, coworkers started CPR right away in four out of seven office instances and two out of two at sports 

facilities, but bystanders started CPR in five out of 95 cases that happened at home. Emergency medical services (EMS) 

provided continuous cardiopulmonary resuscitation (CPR) for all office and sports ground cases as they were transferred 

to the hospital. The automated external defibrillator (AED) was only used in the office twice during the study period; one 

of those instances resulted in defibrillation, while the other did not. Only 11 (21%) of the 52 cases who were transported 

by EMS had CPR administered by EMTs. Only three cases—all of which had asystole—were found to have the original 

rhythm in the ambulance. The first rhythm was established when the patients arrived at the hospital in the remaining 

cases. Non-emergency transportation was heavily relied upon, accounting for 57.7% of all forms of transit.  

 

A median of 41.5 minutes (IQR 30–60) was recorded for the time between cardiac arrest and hospital arrival in 

86 instances. Five (55.6%) and one (11.1%) of the nine patients who received continuous CPR—that is, CPR that was 

given continuously and without interruption from the scene of the arrest until they arrived at the hospital—lived to be 
admitted. However, only seven (6.14%) of the 114 patients who did not get continuous CPR because bystander CPR was 

absent or interrupted made it to admission, and none made it to release. When continuous CPR was used instead of not, 

the risk ratio (RR) for survival to hospital admission was 9.05 (95% CI: 3.59–22.8, p < 0.001). (Table 3). The aetiology 

included 81 patients (66%) with unidentified reasons and 20 instances (16%) with a cardiogenic cause, including 

suspected cardiac aetiology. 
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Table 1: Characteristics of non-traumatic OHCA patients 

 
AED, automated external defibrillator; CPR, cardiopulmonary resuscitation; CVA, cerebrovascular accident; IQR, 

interquartile range; OHCA, out-of-hospital cardiac arrest; PEA, pulseless electrical activity; pVT, pulseless 

ventricular tachycardia.  
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Fig 1: Flowchart of OHCA patient progression ED, emergency department; OHCA, out-of-hospital cardiac arrest 

 

Table 2: Details of patients who received any bystander CPR 

 
CPC, cerebral performance category; CPR, cardiopulmonary resuscitation; EMT, emergency medical technician; 

HCP, healthcare provider 

 

Table 3: Comparison of survival outcomes in non-traumatic OHCA cases 

 
CI, confidence interval; CPA, cardiopulmonary arrest; CPR, cardiopulmonary resuscitation; ED, emergency 

department; OHCA, out-of-hospital cardiac arrest 

 

With the exception of situations where ST-segment elevation on the ECG occurred following the return of 

spontaneous circulation (ROSC) or when cardiogenicity was highly suspected, as in the case of typical chest pain, the 

etiology was classified as unknown. Twelve patients (9.8%) were admitted following the achievement of ROSC, while 18 

instances (14.6%) achieved any ROSC lasting 30 seconds or more. With a CPC score of one upon release, one patient 

(0.8%) made it out of the hospital alive, and this status was maintained six months later. These 12 individuals had a 

median hospital stay of 2.5 days (IQR 1.75–7.0). Nineteen patients in all arrived after visiting another medical center. Six 

of these were taken from the referral unit by ambulance. Only four of those were taken by ambulance while receiving 
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constant cardiopulmonary resuscitation. Up to 68% of patients who came from the former facility to our hospital did so 

via non-emergency transportation. Based only on visual inspection, four facilities identified a potential cardiac arrest and 

sent the patient to our center. These patients were driven in both public and private automobiles without a medical 

attendant. 

 

Table 4: Details of non-traumatic cardiac arrests in the emergency department. 

 
CVA, cerebrovascular accident; CPC, cerebral performance category; LOS, length of stay; ROSC, return of 

spontaneous circulation, PEA, pulseless electrical activity; VF, ventricular fibrillation 
 

Thirteen of the 32 cases (26%) of OHCA in young adults aged 18 to 49 were ascribed to cardiogenic reasons, 

while the remaining thirteen were categorized as having an uncertain aetiology. Furthermore, in addition to one each of 

Dengue Shock Syndrome, cerebrovascular accident, and poisoning, there were three hanging incidents. Ventricular 

fibrillation and pulseless ventricular tachycardia were the initial rhythms in one and one of these 13 cases with suspected 

cardiogenic causes, respectively. When an AED was used, it delivered shock in one case and did not recommend shock in 

another; the other nine cases were all asystole. Non-shockable starting rhythms were present in all 13 cases where the 

reason for the arrest was unclear. Only one instance of pulseless electrical activity was observed. The younger age group 

had a survival rate of 1 in 32 (3.1%), with seven of them surviving to admission and only one surviving to discharge.  

 

Non-traumatic patients who had cardiac arrest in the emergency department following hospital admission at the 

same time period had noticeably greater survival rates than those who suffered OHCA. Nine (50%) and three (16.7%) of 
the 18 ED cardiac arrest patients made it to hospital admission and discharge, respectively (Table 4). By contrast, only 

0.81% of OHCA patients made it to discharge, and only 9.76% made it to hospital admission. In comparison to ED 

cardiac arrests, the RR for surviving to hospital admission for OHCA was 0.20 (95% CI: 0.10–0.40, p < 0.001), while the 

RR for survival 0.05 (95% CI: 0.005–0.44, p = 0.007) was the time to discharge. Interestingly, at discharge, every 

survivor in the ED cardiac arrest group had a CPC score of 1. Furthermore, even after three months, we were able to 

confirm a CPC score of one for two of these patients, while one survivor was lost to follow-up.  

 

The amount of time between starting chest compressions and reaching ROSC is known as the low-flow period. 

For the five OHCA patients who were given on-scene CPR until help arrived. 45 minutes (IQR 38–56 minutes) was the 

median low-flow duration at the hospital. Conversely, the median low-flow duration for patients who went into cardiac 

arrest in the emergency department was 8 minutes (IQR 3–25 minutes). However, survival to hospital admission or 
release did not differ statistically significantly between the two groups. In particular, when OHCA patients receiving 

continuous CPR were compared to those experiencing cardiac arrest in the emergency department, the risk ratio for 

survival to hospital admission was 1.11 (95% CI: 0.53–2.34, p = 0.55). For survival to discharge, the risk ratio was 0.67 

(95% CI: 0.08–5.54, p = 0.59). 

 

DISCUSSION  

Although India does not have an official OHCA registration, earlier reports have highlighted the difficult 

circumstances.6–9. Beyond providing with only 0.8% of all cardiac arrests and 3.1% of young adults surviving to 
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discharge, this paper highlights the harsh reality of survival statistics and offers fresh insights into the limited non-

traumatic OHCA environment. This result is significantly less than other studies that have been published [1, 10, 11]. 

Like previous registries, the bulk of OHCAs occurred in home settings and were typically observed by a lay bystander, 

usually a family member. This research discovered  before arriving at the hospital, only 10.6% of OHCA patients 

received bystander CPR. This is far lower than the 40.2% recorded in the US and is consistent with findings from earlier 
research conducted in Raipur India [9, 10]. Family members' bystander CPR was stopped too soon, either for private car 

transport or because the person was too tired or didn't respond. We noticed that CPR was not continued until the patient 

arrived at the hospital in every OHCA instance that came from home. In each of these instances, the first rhythm seen 

upon arrival was asystole. The Indian account, which states that no patient found at home was released alive, is consistent 

with this observation [13]. On the other hand, we discovered that the vast majority of people in workplace and athletic 

environments received bystander CPR right away. The patients and onlookers in each of these instances were in their 

forties or younger. It implies that very few people, especially those in younger age groups, understand the significance of 

continuous cardiopulmonary resuscitation. Additionally, it's feasible that the office staff members were given the chance 

to learn bystander CPR and were able to respond to a cardiac arrest situation with the help of their coworkers. 

 

It should be mentioned that although 42.3% of the OHCAs arrived by ambulance, only 21% received CPR, and 

5.8% had an initial rhythm evaluation while in route. An initially startling instances that were initially sensitive to 
defibrillation may have disappeared as the rhythm gradually changed into one that is not shockable [14]. Since 

ambulances are largely used as transport vehicles and frequently cannot offer critical emergency care, as well as because 

there is significant variance in ambulance models and uneven technical qualifications for EMTs, it has been noted that the 

Indian EMS is fragmented and has limited accessibility [9, 15, 16], Additionally, about 60% of all forms of transportation 

were non-ambulance, such as private automobiles or auto-rickshaws. In other words, a sizable portion of people either 

never call EMS or, when they do, receive noticeably subpar EMS. Compared to patients whose CPR was interrupted, 

those who got continuous bystander CPR and made it to the hospital had noticeably higher survival rates to hospital 

admission. During this study period, the sole survivor was given continuous cardiopulmonary resuscitation (CPR) by his 

workplace colleagues during the pre-hospital phase. Patients who were arrested in the ED had noticeably better outcomes 

than those of all OHCAs when comparing their outcomes.  

 
Despite the difference in median low-flow times (45 minutes for OHCA patients vs. 9 minutes for ED patients), 

there was no statistically significant difference in survival rates for OHCA patients who received continuous CPR from 

the scene until arrival at the hospital. Despite the small sample size, these findings highlight the important role that 

continuous CPR plays in improving survival rates. Of the patients referred from other facilities, only 20% received 

continuous CPR prior to arriving at our hospital; some facilities chose non-ambulance transport instead of admission, a 

phenomenon that suggests skill deficiencies and facility limitations, including a strong patient transport network. To 

better understand general practitioners' CPR awareness, proficiency, and improvement readiness, more study is possible. 

The study found that young individuals with OHCA who were between the ages of 18 and 49 had a 3.1% survival rate. 

40.6% of the young adults in our sample had a cardiogenic cause that was proven, while another 40.6% had a "unknown 

cause." Given the high death rate and early onset of cardiovascular illness in India, it is likely that a significant 

percentage of these "unknown causes" individuals also had underlying cardiovascular disorders. According to a 

publication, 21% of sudden cardiac death cases in people under 50 were caused by unevaluated ischemic heart disease,20 
which is in good agreement with the results of our investigation. Additionally, we noticed that a cardiogenic aetiology 

was probably responsible for 21.1% of the non-traumatic cardiac arrests that we received. The first stage in the chain of 

survival is recognizing a cardiac arrest. This is followed by prompt hospital transfer, early defibrillation, high-quality 

bystander CPR, and excellent post-resuscitation care. We must acknowledge the fact that the chain of survival is broken 

across the country before we can improve any results. More information is required for greater acceptance. 

 

First, OHCA registries are being promoted worldwide [12, 21] to act as a readily available database for 

determining issues in the chain of survival, evaluating the efficacy of education, and implementing actions and ongoing 

quality enhancement, which eventually help to raise survival rates. We observe that while registers have been set up in a 

number of Indian regions [22, 23] they must be unified, which will take a substantial amount of administrative capacity. 

Every facility should be ready to gather and then combine data until an official registry is set up. Since OHCA cases 
usually go through the emergency department at practically every facility, emergency departments should be in charge of 

keeping the registry up to date. This study highlights the unquestionable importance of bystander CPR training in 

enhancing OHCA outcomes in India. Sweden [11] has recently reported a threefold increase in over the last 30 years in 

30-day survival rates among young adults with favorable cerebral function. Improvements in dispatcher-assisted CPR 

(DACPR), extensive CPR training, the widespread availability of public AEDs, and bystander CPR rates above 60% are 

all responsible for this. As evidenced by earlier observations, our analysis shows low rates of bystander CPR, AED use, 

and EMS use [6]. In line with the findings of our investigation, a 2018 survey conducted in Bengaluru, India [24], 

revealed that 92% of people were not familiar with CPR, 6% were aware of AEDs, and only 3% had received training.  
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According to numerous studies, other crucial elements include supportive healthcare policy, high-quality 

emergency care, and ambulance accessibility [7-9, 13, 22]. But there's a pressing necessity can raise survival chances, 

particularly for patients who are younger. In order to do this, we thus suggest many crucial areas in which emergency 

physicians ought to be heavily involved. It was discovered that EMS providers adhere to standard procedures, which call 

for patients to be transported to the closest hospital in cases such as cardiac arrest. Even though this is accurate and 
speaks to common sense, as long as the closest facility has the necessary equipment to treat cardiac arrest. We discovered 

that the patient's case was transferred to a higher center right away from the initial facility they visited, often even in the 

same car they were brought in. This was frequently the patient's initial diagnosis of cardiac arrest. This is a weak link in 

the chain that could be fixed, as we have determined. The facility should identify itself as CAC upon designation, and 

EMS agencies should be notified that patients who are not responding or who are about to experience respiratory failure 

should be taken to the closest CAC instead of the closest medical establishment that is unable to do complete 

resuscitation. For continuous CPR, the CACs need have their own EMS system with transport capabilities. A minimum 

of two qualified paramedics are essential for transporting patients while sustaining continuous advanced cardiovascular 

life support in India, while ambulances normally only have one EMT. Furthermore, DACPR integration into CAC 

protocols is essential for raising the standard of bystander CPR [11]. Additionally, as previously mentioned, it is advised 

that all CACs create and keep an OHCA register in the Utstein format. 

 
Although extracorporeal cardiopulmonary resuscitation (ECPR) has been used or is being used in a number of 

centers, it is not yet generally accessible in India. The European Resuscitation Council guidelines [21] and the American 

Heart Association [27] may not have strong recommendations for ECPR, but a systematic review that included data from 

three recent randomized controlled trials points to the intervention's possible advantages [28-31]. However, establishing 

patient selection criteria for ECPR is still crucial because of the procedure's resource-intensive and expensive nature [31]. 

Although the Extracorporeal Life Support Organization [32] (ELSO) guidelines provide insightful information, its 

applicability could not fully match India's particular situation. Living a healthy life, our analysis focused on young 

persons under 50 years old, for whom the implementation of ECPR might be rationally evaluated given an expectancy at 

birth of 60.3 years [33]. Additionally, as long as continuous pre-hospital CPR has been performed, the initial shockable 

rhythm [34] should serve as the basis for the decision to start ECPR. But in the case of India. 

 
Due to factors like low bystander CPR rates and bystander failure to recognize cardiac arrest, witnessed cardiac 

arrest may not be a good candidate for ECPR. Furthermore, our research showed that the typical journey time in crowded 

Indian cities was 40 minutes, highlighting the significance of starting ECPR as soon as the patient arrives at the hospital. 

This emphasizes the necessity of creating mechanisms that enable the implementation of pre-hospital ECPR, which could 

eventually lead to better prognoses [35]. Only three patients in our dataset met the requirements and were considered 

possible ECPR candidates. They were all taken into custody for cardiogenic reasons. Only one made it to discharge alive 

with a positive neurological outcome; nevertheless, more research could be done to determine the possible advantages of 

ECPR. ECPR is mostly used for in-hospital cardiac arrest cases in India [36, 37]. Expanding its use to include OHCA 

scenarios is essential, though. 

 

Limitations 

Our results might not accurately reflect the whole situation in India because they are based on a single facility 
register. Limitations of registry research include lacking details and possible memory bias in areas that were verified with 

attending doctors. Additionally, one case was not followed up on after being discharged. 

 

CONCLUSION  

In India, where the high death rate from OHCA has become apparent, this study adds a new report to the scant 

data currently available. The study emphasizes how crucial it is to perform AED use and bystander CPR. Our main 

suggestion is that the first Education should be the first step in altering the situation. Even though citizen education is 

essential, it could take a long time for its effects to become apparent. Thus, we point out areas that need development in 

the interim, such as creating an OHCA registry in the Utstein manner, designating CACs with emergency systems, 

DACPR, mechanical CPR equipment, and the potential introduction of ECPR. Since they are the first responders in 

OHCA, emergency physicians can be crucial in tackling these concerns. 
 

Clinical Significance  

Critical shortcomings in Raipur India's OHCA management are revealed by our study, highlighting the urgent 

need for focused solutions. The extremely low survival rates highlight how urgent of calculated actions. The formation of 

specialized cardiac arrest centers, extensive public education on bystander cardiopulmonary resuscitation, the integration 

of extracorporeal cardiopulmonary resuscitation, and the establishment of an OHCA registry for thorough data collecting 

are among the recommendations. These programs, which highlight the critical role emergency physicians play, have a 

great deal of potential to improve survival rates and raise the standard of OHCA care in the area. 
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