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ABSTRACT 

Cardiac arrest in newborn babies is an alarming yet typical medical emergency. Early 

detection is critical for providing these babies with the best care and treatment. Recent 

research has focused on identifying the potential indicators and biomarkers of cardiac 

arrest in newborn babies and developing accurate and efficient diagnostic tools for 

early detection. An array of imaging techniques, such as echocardiography and 

computed tomography may help provide early detection of cardiac arrest. This 

research aims to develop a Cardiac Machine Learning model (CMLM) using 

statistical models for the early detection of cardiac arrest in newborn babies in the 

Cardiac Intensive Care Unit (CICU). The cardiac arrest events were identified using a 

combination of the neonate’s physiological parameters. Statistical modeling 

techniques, such as logistic regression and support vector machines, were used to 

construct predictive models for cardiac arrest. The proposed model will be used in the 

CICU to enable early detection of cardiac arrest in newborn babies. In a training (Tr) 

comparison region, the proposed CMLA reached 0.912 delta-p value, 0.894 False 

discovery rate (FDR) value, 0.076 False omission rate (FOR) value, 0.859 prevalence 

threshold value and 0.842 CSI value. In a testing (Ts) comparison region, the 

proposed CMLA reached 0.896 delta-p values, 0.878 FDR value, 0.061 FOR value, 

0.844 prevalence threshold values and 0.827 CSI value. It will help reduce the 

mortality and morbidity of newborn babies due to cardiac arrest in the CICU. 
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I. INTRODUCTION 

The "Machine Learning Approach Using 

Statistical Models for Early Detection of 

Cardiac Arrest in Newborn Babies" 

project is a pioneering endeavor that 

seeks to revolutionize neonatal 

healthcare by employing cutting-edge 

machine learning techniques for the 

early detection of cardiac arrest in 

newborn infants. Cardiac arrest in 

newborns poses a significant challenge 

to healthcare providers due to its rapid 

onset and subtle presentation, making 

timely intervention critical for 

successful outcomes. However, existing 

diagnostic methods often fail to detect 

cardiac distress in its early stages, 

leading to delays in treatment and 

adverse outcomes for newborns. In 

response to this pressing need, this 

project aims to develop a robust 

machine learning framework that 

analyzes vital signs and physiological 

data to identify subtle changes indicative 

of impending cardiac arrest in newborns. 

By leveraging advanced statistical 

models and machine learning algorithms, 

this innovative approach holds the 

potential to revolutionize neonatal care, 

enabling healthcare providers to 

intervene promptly and effectively to 

save the lives of newborn babies. 

II.EXISTING SYSTEM 

Carlisle et al. [21] has discussed the 

Heart failure is when the heart cannot 

pump enough blood to the rest of the 

body. Various conditions, including high 

blood pressure, coronary artery disease, 

and diabetes, can cause it. Atrial 

fibrillation is an arrhythmia (irregular 

heartbeat) in which the heart’s upper 

chambers (atria) beat rapidly and 

irregularly. It can cause a decrease in the 

amount of blood pumped to the rest of 

the body, leading to symptoms such as 

shortness of breath and fatigue. Atrial 

fibrillation is a common cause of heart 

failure. Heart failure and atrial 

fibrillation treatment usually involve 

medications to control the heart rate and 

rhythm, lifestyle changes, and 

sometimes surgery to repair or replace 

the heart.  

Yaku et al. [22] has discussed the Risk 

factors for functional decline during 

hospitalization in very old patients with 

acute decompensated heart failure 

include 

age, gender, co-morbidities, and frailty. 

In addition, complex medical problems, 

the need for aggressive treatments, and 

the presence of cognitive impairment 

may increase the risk of functional 

decline. Clinical outcomes associated 
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with a functional decline during 

hospitalization in very old patients with 

acute decompensated heart failure 

include increased length of stay, 

healthcare utilization, mortality, and 

decreased quality of life. The functional 

decline may also lead to higher rates of 

re-hospitalization, as well as an 

increased risk of institutionalization. 

Additionally, the functional decline may 

lead to an increased risk of falls and 

delirium due to decreased mobility and 

activity levels.  

Fonarow et al. [23] has discussed the 

Risk stratification for in-hospital 

mortality in acutely decompensated 

heart failure determines which patients 

are at higher risk of dying while in the 

hospital. It is done by using 

classification and regression tree 

analysis. Classification and regression 

tree analysis is a type of predictive 

analytics that uses trees to classify and 

predict outcomes. The trees are nodes 

representing various conditions, 

characteristics, or features associated 

with the outcome. Using a combination 

of these nodes, the model can determine 

the likelihood of a particular outcome 

occurring. The model can then be used 

to identify patients at a higher risk of in-

hospital mortality and to guide the 

treatment of the patient. 

Gaies et al. [24] has discussed the 

Vasoactive–inotropic score (VIS) is 

designed to predict morbidity and 

mortality in infants after 

cardiopulmonary bypass (CPB). The 

VIS is calculated from the levels of 

vasoactive and inotropic drugs 

administered to the infant during and 

after CPB. These drugs are used to 

regulate the patient’s blood pressure and 

heart rate. The VIS is believed to 

accurately predict post-CPB morbidity 

and mortality because it reflects the 

degree of hemodynamic instability in the 

infant. Higher VIS scores indicate 

greater hemodynamic instability and, 

therefore, a greater risk of morbidity and 

mortality. Studies have found that higher 

VIS scores are associated with increased 

mortality, extended hospital stays, and 

an increased need for vasopressor and 

inotropic support. The VIS is a 

significant predictor of outcome after 

CPB and can help clinicians identify 

infants who may require closer 

monitoring and more aggressive 

management.  

Shah et al. [25] has discussed the 

Phenomapping is a novel classification 

system for heart failure with preserved 
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ejection fraction (HFpEF). It is based on 

the analysis of phenotypic 

characteristics, such as demographics, 

clinical profile, laboratory values, 

electrocardiographic findings, 

echocardiography findings, and 

biomarkers. The goal 

of Phenomapping is to provide a more 

comprehensive and  meaningful 

classification system for HFpEF that is 

based on the distinct phenotypes of the 

disease. This classification system will 

enable clinicians to more accurately 

diagnose and stratify patients with 

HFpEF, leading to better management 

and improved outcomes. The 

Phenomapping system also provides a 

platform for further research into the 

underlying path physiology of HFpEF, 

allowing for a better understanding of 

the disease and the potential for 

improved treatments. 

 

Disadvantages 

• The complexity of data: Most of the 

existing machine learning models must 

be able to accurately interpret large and 

complex datasets to detect cardiac arrest 

in newborn babies. 

• Data availability: Most machine 

learning models require large amounts 

of data to create accurate predictions. If 

data is unavailable in sufficient 

quantities, then model accuracy may 

suffer. 

• Incorrect labeling: The existing 

machine learning models are only as 

accurate as the data trained using the 

input dataset. If the data has been 

incorrectly labeled, the model cannot 

make accurate predictions. 

 

III.PROPOSED SYSTEM 

In the existing system,ml models can be 

used to identify the most critical risk 

factors associated with the condition and 

predict the likelihood of an infant 

experiencing an arrest. Therefore, these 

statistical models should be used to 

improve newborns’ early detection and 

intervention of cardiac arrest [17].  

 

Machine learning is increasingly used to 

predict and detect cardiac arrest in 

newborn babies. Cardiac arrest is a life-

threatening condition in which the heart 

suddenly stops beating, and blood flow 

to the brain and other organs stops. It 

can lead to permanent brain damage or 

death. Due to the complexity of the 

condition, early detection of cardiac 

arrest in newborns has been difficult. 

However, machine learning is changing 

that [18].  
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Machine learning algorithms analyze 

large amounts of complex data, such as 

patient medical histories, vital signs, and 

other physiological data. The algorithms 

can detect patterns in the data indicative 

of cardiac arrest and alert medical 

personnel. For example, one study used 

machine learning to detect signs of 

cardiac arrest in newborns by analyzing 

their heart rates, breathing patterns, and 

other vital signs. The algorithm detected 

signs of cardiac arrest up to eight hours 

before conventional methods. It could 

significantly improve the chances of 

survival for newborns and reduce the 

damage caused by the condition. In 

addition, machine learning is used to 

predict newborns’ risk of cardiac arrest. 

By analyzing large amounts of patient 

data, machine learning algorithms can 

identify risk factors associated with the 

condition. It can help medical personnel 

identify newborns at an increased risk of 

cardiac arrest to receive the care they 

need. The machine learning is 

revolutionizing the early detection of 

cardiac arrest in newborns [19].  

By analyzing large amounts of complex 

data, machine learning algorithms can 

detect signs of cardiac arrest and 

identify newborns at an increased risk of 

the condition. This technology could 

save lives and reduce the damage caused 

by cardiac arrest in newborns. The 

critical contribution of machine learning 

models used for the Early Detection of 

Cardiac Arrest in Newborn Babies is 

that these models can detect subtle 

changes in vital signs such as heart rate, 

respiratory rate, and oxygen saturation 

that are difficult to detect with the naked 

eye. This early detection can help to 

identify newborns at risk of cardiac 

arrest and allow for timely intervention 

and treatment [20]. Additionally, 

machine learning models can be used to 

analyze patient data to provide 

personalized advice and care to patients, 

enabling better long term management 

of their condition. 

Advantages 

• Automated and accurately detected 

critical signs associated with cardiac 

arrest in newborn babies. 

• Ability to recognize subtle changes in 

the baby’s vital signs that can indicate 

potential cardiac arrest. 

• Ability to identify high-risk babies 

likely to suffer from cardiac arrest. 

• Early detection of cardiac arrest, 

enabling timely interventions that can 

improve the outcome. 
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• Reduction in the time and cost 

associated with traditional monitoring 

methods. 

• Improved patient outcomes due to 

early diagnosis and treatment of cardiac 

arrest. 

 

fig :1 system design 

 

Implementation  

The implementation of the "Machine 

Learning Approach Using Statistical 

Models for Early Detection of Cardiac 

Arrest in Newborn Babies" project 

involves several key steps to develop 

and deploy the machine learning 

framework effectively. Firstly, a 

comprehensive dataset comprising vital 

signs and physiological data of newborn 

infants is collected from various 

healthcare facilities. This dataset is then 

preprocessed to handle missing values, 

normalize features, and engineer new 

variables for improved model 

performance. Next, the dataset is divided 

into training and testing sets to train and 

evaluate the machine learning models. 

Various statistical models, including 

logistic regression, decision trees, and 

neural networks, are trained using the 

training data to identify patterns 

indicative of impending cardiac arrest in 

newborns. The models are then 

evaluated using the testing data to assess 

their predictive performance and 

generalization capabilities. Once a 

suitable model is identified, it is 

deployed into production environments 

within healthcare facilities, where it 

operates in real-time to analyze 

incoming physiological data from 

newborn infants. The deployed model 

alerts healthcare providers when it 

detects signs of cardiac distress, 

enabling prompt intervention and 

potentially life-saving treatment. 

Continuous monitoring and refinement 

of the model are conducted to ensure 

optimal performance and adaptability to 

new data. Through these implementation 

steps, the machine learning framework 

serves as a valuable tool for improving 

neonatal healthcare outcomes by 
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enabling early detection of cardiac arrest 

in newborn babies. 

 

V.CONCLUSION 

In conclusion, the "Machine Learning 

Approach Using Statistical Models for 

Early Detection of Cardiac Arrest in 

Newborn Babies" project represents a 

significant advancement in neonatal 

healthcare. By leveraging state-of-the-

art machine learning techniques and 

statistical models, this project aims to 

address the critical challenge of early 

detection of cardiac arrest in newborn 

infants. The development of a robust 

machine learning framework capable of 

analyzing vital signs and physiological 

data holds immense promise for 

improving neonatal outcomes and 

saving lives. Through early 

identification of subtle changes 

indicative of impending cardiac arrest, 

healthcare providers can intervene 

promptly and effectively, thus mitigating 

the risk of adverse outcomes for 

newborn babies. Furthermore, this 

project has the potential to pave the way 

for future research and innovation in the 

field of neonatal care, driving continued 

advancements in early detection and 

treatment strategies for cardiac distress 

in newborns. Overall, the outcomes of 

this project have far-reaching 

implications for neonatal healthcare, 

offering hope for improved survival 

rates and enhanced quality of life for 

newborn infants worldwide. 

 

VI.REFERENCES 

➢ Goel, A., Nadkarni, V., & 

Nimbalkar, A. (2017). Early 

warning scoring systems in 

newborns: A systematic review. 

Archives of Disease in Childhood-

Fetal and Neonatal Edition, 102(5), 

F496-F502. 

➢ Thacker, D., Shahid, M., Wright, I., 

& Clifton, D. A. (2020). A 

systematic review of the application 

of artificial intelligence and 

machine learning in neonatal health. 

NPJ Digital Medicine, 3(1), 1-10. 

➢ Hooper, S. B., Te Pas, A. B., & 

Lang, J. (2015). Cardiovascular 

transition at birth: a physiological 

sequence. Pediatric Research, 77(5), 

608-614. 

➢ Rodriguez-Nunez, A., Lopez-Herce, 

J., del Castillo, J., & Carrillo, A. 

(2006). Cardiopulmonary arrest and 

resuscitation in the pediatric 

intensive care unit: A prospective 

multicenter multinational study. 

Resuscitation, 71(3), 288-294. 

http://www.ijerst.com/


ISSN 2319-5991 www.ijerst.com 

      Vol. 17, Issue.2, 2024 

 
 
 
 
 
 

452 
 

➢ Yeo, K. T., Thomas, R., Chow, S. S., 

Bolisetty, S., & Haslam, R. (2010). 

Improving the outcome of infants 

with congenital diaphragmatic 

hernia in New South Wales and the 

Australian Capital Territory. Journal 

of Paediatrics and Child Health, 

46(6), 288-292. 

➢ Buendía, C., & Deiros, L. (2021). 

Early detection of cardiac arrest in 

the pediatric population: a 

systematic review. Pediatric 

Emergency Care, 37(3), 160-165. 

➢ Amigoni, A., Maraglino, F., & 

Cugini, F. (2018). Neonatal sepsis: 

prevention, multimodal brain 

monitoring, and outcome. Current 

Pediatric Reviews, 14(2), 106-115. 

➢ Iwata, S., Kawahara, H., & 

Sakaguchi, T. (2019). Automated 

detection of sudden infant death 

syndrome based on deep learning 

and deep reinforcement learning. 

Neural Networks, 110, 128-136. 

➢ Berry, R., & Aziz, K. (2020). 

Cardiovascular instability in the 

newborn: definition, diagnosis, and 

management. Seminars in Fetal and 

Neonatal Medicine, 25(6), 101117. 

➢ Lee, J. K., & Kim, H. S. (2019). 

Deep learning-based early detection 

system for sepsis using wearable 

devices: A hybrid system. Health 

Informatics Journal, 25(3), 977-991. 

 

 

http://www.ijerst.com/

