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Abstract- A central interest of academia, business, and 

international governmental agencies is to create and 

implement artificial intelligence and other state-of-the-art 

analytical instruments to revolutionize the delivery of 

health care. However, there are several challenges, and 

few artificial intelligence applications have proven 

effective enough to gain widespread use in cardiovascular 

and stroke care. This scientific statement describes the 

state of the art regarding the application of artificial 

intelligence algorithms and data science to the diagnosis, 

classification, and management of cardiovascular disease. 

It also aims to propel this mission, with an eye toward how 

digital technologies and, specifically, artificial intelligence 

can deliver clinical and mechanistic insights, resolve bias 

in clinical trials, and stroke outcomes. Finally, an 

important goal of this scientific statement is to advance the 

field by clarifying best practices, gaps, and challenges for 

interested parties. 

 

INTRODUCTION 

The aim of this scientific statement is to report the state 

of the art in applying (AI) or machine (ML) to facilitate 

precision medicine and implementation science for 

cardiovascular research and clinical practice. For a brief 

primer on AI and ML, refer to the Supplemental 

Material. This initiative has been driven by academia, 

business, and world governmental authorities who are 

committing significant resources to revolutionize the 

delivery of health care through AI, leading to an 

exponential increase rate of scientific research 

publications on AI research in health care–related 

research over the last decade,1 that is likely to increase 

in subsequent years. This research has spawned a 

number of concurrent efforts, such as the digitization 

and mining of electronic health records (EHRs) to learn 

about the heterogeneity of treatment effects, the relative 

effectiveness of tests and interventions and, more lately, 

to develop prediction, classification, and optimization 

models to support clinical decision-making However, 

despite massive academic interest and funding by 

industry at as such, another goal of this scientific 

statement is to determine best practices, gaps, and 

challenges that could enhance the applicability of AI 

tools in each area. For every submission, we will 

consider the necessity to identify and counteract bias 

and provide education and access to AI/ML 

technologies for all parties in various health care 

environments. 

AI/ML in Cardiac Diagnosis and Prognostication 

Current applications of AI/ML algorithms for imaging 

are extensive and encompass referring and scheduling 

image ordering, image analysis such as the shortening 

of image acquisition and processing times, minimizing 

such as valve geometry and related flow gradient and 

measurement of longitudinal strain and cardiac wall 

motion abnormality. 
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Cardiac CT (CT angiography) is also adoption of AI. 

Applications include computer-assisted measurement 

of coronary artery plaques and coronary blood flow and, 

more and more, cardiovascular risk stratification with 

coronary artery calcium scoring. Computer-assisted 

measurement of coronary plaque (calcified and 

noncalcified) and coronary lumen on cardiac CT is 

comparable with manual measurements in several 

studies. Such as guiding VT ablation by examining 

patterns of late gadolinium CMR reflecting fibrosis that 

may represent critical isthmuses for reentrant VT 

circuits. 

AI Nuclear imaging is also on the rise with applications 

in myocardial blood flow and quantification of flow to 

reserve and related prognostication of cardiovascular 

mortality. 

AI/ML stroke diagnosis, prognostication, and treatment 

planning 

AI/ML have recently been utilized to enable the 

diagnosis of acute stroke, by automatically identifying 

intracranial hemorrhage on non-contrast head CT with 

their respective indications. AI/ML applications on 

head CT have the ability to automatically identify early 

ischemic brain changes, without the requirement for 

diffusion-weighted MRI. AI/ML both algo. have 

enhance quantionic of CT or MRI brain perfusion 

imaging and improved their potential to predict 

recovery of cerebral function in the time frame involved 

in transporting patients for reperfusion therapies. 

AI/ML in Challenges 

Using appropriate learning techniques (e.g., supervised 

learning when labelled data are available during 

training versus unsupervised learning when labelled 

data are difficult to come by or expensive to procure) is 

important. The results using accepted statistical 

measures tools like the newly created medical imaging 

data readiness scale can assist in organizing imaging 

data to develop ML/deep learning algorithms. For data 

privacy issues, and ethical and legal problems, methods 

like "federated learning" can speed up algorithm 

development by allowing a collaborator to download a 

developed AI/ML tool for application to their local data. 

ELECTROCARDIOGRAPHY 

AI/ML application to the ECG has already had a 

profound impact on electrocardiography. In the first 

place, through automation of interpretation, human 

capacity can be scaled on a massive scale, so that 

interpretation of an exponentially increasing number of 

ECGs becomes possible. Second, since electrical 

cardiac activity might be influenced prior to mechanical 

or structural disease being visible on imaging, such 

algorithms potentially allow for the detection of occult 

disease and anticipation of impending disease. Through 

the separation of subtypes with similar disease, ECG 

AI/ML can uncover new phenotypes. 

AI/ML Current Expert Capabilities 

Artificial Intelligence (AI) and Machine Learning (ML) 

have reached expert-level capabilities across a wide 

range of domains. In healthcare, AI models now rival 

specialists in diagnosing diseases through medical 

imaging, predicting conditions like heart disease and 

Alzheimer’s, and supporting clinical decisions using 

large language models such as ChatGPT and Med-

Palm. In natural language processing, AI excels at 

multilingual translation, legal and medical text 

summarization, and emotional tone analysis. Vision-

based systems are capable of recognizing objects, 

detecting anomalies, and interpreting video data for use 

in autonomous vehicles, surveillance, and industrial 

inspections. Generative AI can produce realistic text, 

images, videos, and even synthetic voices, enabling 

creative content generation, virtual simulations, and 

personalized digital experiences. In cybersecurity, AI 

detects threats in real time and helps predict and prevent 

cyberattacks. Financial institutions use AI for fraud 

detection, algorithmic trading, and customer behaviour 

analysis. Additionally, AI-powered tutors and research 

assistants are transforming education by offering 

personalized learning and supporting academic 

research. These capabilities demonstrate that AI is no 

longer a support tool—it is an expert collaborator across 

sectors. 

AI/ML Healthcare and Medical Diagnosis 

Healthcare has seen expert-level performance from AI 

and ML technologies. By evaluating medical imaging 

such as X-rays, MRIs, and CT scans, sophisticated deep 

learning models can now help diagnose conditions like 

cancer, pneumonia, and diabetic retinopathy—

sometimes with greater accuracy than human 

radiologists. Predictive models use lab results, lifestyle 

factors, and patient history to forecast chronic 

conditions like Alzheimer's or heart disease. Clinical 

workflows are incorporating generative AI models, 

such as ChatGPT and Med Palm, to offer medical 
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information, triage assistance, discharge summaries, 

and even preliminary diagnosis recommendations. AI 

and robotics work together to improve safety and 

accuracy during surgeries and patient monitoring. 

RESULTS 

1. Enhanced Diagnostic Accuracy 

AI models, especially those based on Convolutional 

Neural Networks (CNN), demonstrated high diagnostic 

performance: 

- A brain tumor detection model achieved 100% 

accuracy using enhanced feature extraction and data 

augmentation techniques. 

- Pneumonia detection from chest X-rays using CNN 

models proved highly effective in automating early 

diagnosis. 

2. Clinical Applications and Outcomes 

- Robot-Assisted Surgery: AI-driven robotic tools 

assisted in minimally invasive procedures, improving 

surgical precision, reducing recovery time, and 

enhancing patient outcomes. 

- Virtual Patient Care: AI enabled remote consultations 

and monitoring, increasing access to healthcare while 

lowering physical infrastructure demands. 

- Health Monitoring: Integration of wearables and smart 

devices with AI algorithms allowed continuous health 

tracking (e.g., heart rate, blood pressure), aiding in early 

disease detection and real-time alerts. 

3. Operational and Economic Efficiency 

- AI streamlined administrative workflows, optimized 

hospital operations, and reduced human resource strain. 

- Personalized treatment recommendations based on 

patient history and genomics helped in tailoring 

therapies, minimizing trial-and-error in prescriptions. 

4. Future Scope and Potential 

- AI is positioned to advance precision medicine, 

particularly by integrating genomic data and predictive 

analytics. 

- Its capabilities in ECG and echocardiogram 

interpretation are supporting decision-making in 

cardiology. 

- There is substantial promise in AI's use for drug 

discovery, disease modeling, and public health 

surveillance. 

- The paper suggests ongoing ethical and regulatory 

oversight is critical to maintaining patient safety and 

data integrity. 

CONCLUSION 

Artificial Intelligence and Machine Learning have 

evolved from experimental technologies to expert-level 

systems with wide-ranging applications across 

healthcare, education, finance, security, and beyond. 

They now assist in medical diagnoses, automate 

business processes, enable autonomous vehicles, 

generate realistic content, and personalize learning 

experiences. Their ability to process vast amounts of 

data, recognize patterns, and make intelligent decisions 

in real time positions AI/ML as transformative forces in 

modern society. However, as their influence grows, so 

do the ethical and practical challenges—ranging from 

data privacy and bias to the need for transparency and 

human oversight. Moving forward, the responsible 

development and integration of AI will be essential to 

harness its full potential while safeguarding human 

values and societal well-being. 
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