ISSN : 2319-5991

Vol. 22 No. 2(1) (2026)

ijerst.editor@gmail.com -

editor@ijerst.com


https://ijerst.org/index.php/ijerst

WERSTL. — -
Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 =) tematrel Jora o Engineeing Reserch and Science & Tehnelogy

v

ISSN 2319-5991 www.ijerst.com
© 2026 IJERST. All Rights Reserved
Peer Reviewed, Referred & Indexed Journal
Research Paper

AGENTIC AI FOR PREDICTIVE HEALTHCARE
ANALYTICS

IB Rajasri, 2T Jyothi,? P Pooja, * A Manisha,’ S Yashaswi
! AssistantProfessor, 2**Students
Department of AIML
Siddhartha Institute of Technology & Sciences, Narapally
rajasribomma@siddhartha.org.in, 25TQ5A6617@siddhartha.co.in, 24tq1a66d7@siddhartha.co.in,
25TQ5A6614@siddhartha.co.in, 24tqla66i5@siddhartha.co.in

Abstract

Agentic Artificial Intelligence is an advanced concept in Artificial Intelligence where
systems function as intelligent agents capable of autonomous decision-making,
reasoning, and task execution without requiring continuous human intervention.
Unlike traditional Al systems that mainly operate reactively by responding only to
user inputs, Agentic Al systems are proactive and capable of analyzing situations,
making decisions, and performing actions independently to achieve specific goals.
This project focuses on developing an Agentic Al-based predictive healthcare
analytics system that combines Machine Learning and Natural Language Processing
techniques to improve healthcare decision-making and patient analysis.

The proposed system is designed to process healthcare-related textual and clinical
data, identify patient conditions, predict possible health risks, and assist healthcare
professionals in making informed decisions. The system accepts user or patient input
in textual form and processes the information using NLP techniques such as
tokenization, stop-word removal, stemming, and text normalization. These
preprocessing operations improve the quality and consistency of input data before
analysis.

After preprocessing, the system applies machine learning classification and predictive
analytics techniques to identify patient intent, symptoms, and potential healthcare
conditions. The Agentic Al framework follows multiple intelligent stages similar to
human reasoning processes, including perception, understanding, decision-making,
and action execution. Based on the analyzed information, the decision-making module
autonomously determines the most appropriate response, recommendation, or
predictive healthcare action.

I. Introduction

Healthcare is one of the most important sectors in modern society, where accurate
diagnosis, timely treatment, and effective decision-making directly impact human
lives. In recent years, the healthcare industry has experienced rapid digital
transformation due to the adoption of electronic health records (EHRs), wearable
health monitoring devices, medical imaging systems, laboratory diagnostics, and
telemedicine technologies. These systems generate massive volumes of healthcare-
related data every day, creating valuable opportunities for improving disease
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prediction, patient monitoring, and personalized treatment planning. However,
manually analyzing such large and complex datasets is extremely difficult, time-
consuming, and prone to human error. Traditional healthcare systems depend heavily
on doctors and medical professionals for diagnosis, treatment planning, and patient
management. Although healthcare experts possess significant medical knowledge and
experience, continuous manual analysis of patient records and clinical information
can lead to delays, inefficiencies, and inconsistent decision-making, especially when
dealing with large populations of patients. In addition, many rural and remote regions
still face limited access to qualified healthcare professionals and advanced medical
facilities, making early diagnosis and timely treatment difficult for many individuals.
These challenges highlight the growing need for intelligent technological solutions
capable of assisting healthcare professionals and improving healthcare accessibility.

Artificial Intelligence has emerged as a powerful technology capable of addressing
many of these healthcare challenges. Al systems can simulate human intelligence and
perform tasks such as reasoning, learning, pattern recognition, prediction, and
decision-making. In the healthcare domain, Al is widely used in applications such as
disease prediction, medical image analysis, drug discovery, patient monitoring, and
personalized medicine. Machine Learning, a major subset of Al, enables systems to
learn from historical healthcare data and make predictions based on patterns and
trends identified within patient records and clinical datasets.

II. Literature Survey

Artificial Intelligence has become one of the most important technologies in the
healthcare sector due to its ability to analyze large volumes of medical data and
support intelligent decision-making. Al systems help improve diagnosis accuracy,
reduce manual effort, and provide faster healthcare analytics compared to traditional
approaches. The integration of Al into healthcare has significantly transformed
disease prediction, medical imaging, personalized treatment planning, and patient
monitoring systems.

In the early stages of healthcare analytics, medical systems mainly relied on rule-
based approaches and statistical methods for diagnosis and treatment support. These
systems followed predefined rules and logical conditions to make decisions. Although
rule-based systems were simple to implement, they lacked flexibility and struggled to
handle large and complex healthcare datasets efficiently. They were unable to adapt
dynamically to new medical conditions or changing patient data patterns.

The advancement of Machine Learning introduced more intelligent and adaptive
healthcare analytics systems. Machine learning models can learn from historical
patient data and identify patterns associated with diseases and health conditions. This
capability significantly improved predictive healthcare systems and clinical decision
support applications. Various machine learning algorithms have been successfully
applied in healthcare analytics for disease prediction and patient risk assessment.

One of the commonly used machine learning algorithms in healthcare is the Decision
Tree algorithm. Decision Trees are simple to understand and highly interpretable,

making them suitable for medical applications where transparency in decision-making
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is important. Doctors and healthcare professionals can easily follow the logic used by
the model to make predictions. However, Decision Trees often suffer from overfitting
problems when dealing with large or complex datasets. To overcome the limitations
of Decision Trees, ensemble learning techniques such as Random Forest were
introduced. Random Forest combines multiple decision trees to improve prediction
accuracy and reduce overfitting. Due to its reliability and strong performance,
Random Forest has become widely used in predictive healthcare applications such as
diabetes prediction, heart disease detection, and cancer risk analysis.

Another important machine learning technique used in healthcare analytics is Support
Vector Machine (SVM). SVM is highly effective for classification problems and
performs well with high-dimensional medical datasets. It has been widely applied in
disease classification, cancer detection, and medical diagnosis systems due to its
strong predictive capabilities. Logistic Regression is also commonly used in
healthcare for binary classification problems such as determining whether a patient
has a specific disease or not. It is simple, computationally efficient, and highly
interpretable.

Recent advancements in deep learning have further improved healthcare analytics
systems. Deep learning models such as Artificial Neural Networks (ANNs) are
capable of processing large-scale and complex datasets while learning intricate
patterns from medical data. These models are extensively used in applications such as
medical image analysis, disease prediction, healthcare monitoring, and drug discovery.
Deep learning techniques provide improved predictive performance compared to
traditional machine learning approaches.

Natural Language Processing (NLP) has also become an important area of Al in
healthcare. NLP techniques are used to process unstructured healthcare data such as
clinical notes, medical reports, electronic health records, and patient feedback. NLP
enables healthcare systems to extract meaningful information from textual data and
support intelligent clinical decision-making.

Predictive healthcare analytics plays a major role in enabling early disease detection
and preventive healthcare. Machine learning models analyze patient symptoms,
medical history, laboratory results, and health parameters to predict potential diseases
and health risks. Early prediction allows healthcare professionals to take preventive
actions and provide timely treatment, improving patient outcomes and reducing
healthcare costs.

A recent advancement in Al technology is Agentic Artificial Intelligence, which
introduces intelligent systems capable of autonomous reasoning and decision-making.
Unlike traditional reactive Al systems, Agentic Al systems can independently analyze
situations, learn from new information, adapt to changing conditions, and execute
actions without continuous human intervention. In healthcare, Agentic Al can support
real-time patient monitoring, personalized treatment recommendations, predictive
disease analytics, and automated clinical decision support systems.

Several research studies have shown that Al-based predictive models can effectively
predict diseases such as diabetes, heart disease, and cancer using patient symptomes,
medical history, and test results. However, the implementation of Al in healthcare still
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faces several challenges. Data privacy and security remain major concerns because
healthcare data is highly sensitive. The lack of standardized datasets across healthcare
organizations also makes data integration and analysis difficult. Additionally,
advanced Al and deep learning models require large datasets and high computational
resources. Model interpretability is another critical issue because healthcare
professionals need to understand how Al systems generate predictions and
recommendations.

Overall, the literature survey demonstrates that Al, machine learning, deep learning,
NLP, and Agentic Al technologies have significant potential to transform healthcare
systems. Predictive healthcare analytics improves diagnosis accuracy, enables early
disease detection, supports intelligent decision-making, and enhances healthcare
accessibility. The proposed project builds upon these advancements by integrating
machine learning and Agentic Al concepts to develop an intelligent predictive
healthcare analytics system capable of providing accurate predictions and autonomous
healthcare recommendations.

II1. System Analysis

The Agentic Al for Predictive Healthcare Analytics system is designed to provide
intelligent, autonomous, and data-driven healthcare analysis using Agentic Artificial
Intelligence, Machine Learning, and Natural Language Processing techniques. The
primary objective of the system is to analyze patient-related information such as
symptoms, medical history, health records, and clinical data to predict possible
diseases and healthcare risks accurately. Traditional healthcare systems rely heavily
on manual analysis and human expertise, which can be time-consuming and prone to
errors, especially when handling large volumes of healthcare data. The proposed
system automates healthcare analytics by processing structured and unstructured
patient data intelligently. The system follows autonomous reasoning stages including
perception, understanding, decision-making, and action execution similar to human
cognitive processes. NLP techniques such as tokenization, stop-word removal,
stemming, and normalization are used to preprocess textual healthcare data. Machine
learning models analyze the processed data to identify disease patterns and predict
healthcare outcomes. The system also provides preliminary healthcare
recommendations and alerts based on predictive analysis results. Real-time analytics
and autonomous decision support improve healthcare efficiency and assist medical
professionals in diagnosis and treatment planning. Performance evaluation metrics
such as prediction accuracy, precision, recall, and response time are used to measure
system effectiveness. Overall, the project demonstrates the application of Agentic Al
in improving predictive healthcare analytics and intelligent medical decision support
systems.

Existing System

Traditional healthcare analytics systems mainly depend on manual diagnosis, rule-
based systems, and basic statistical techniques for patient analysis and disease
prediction. Healthcare professionals analyze patient symptoms, medical history,
laboratory reports, and diagnostic results manually to identify diseases and
recommend treatments. Although doctors possess strong medical expertise, manual

Vol. 22, No. 2(1), 2026 https://ijerst.org/index.php/ijerst 2672



https://ijerst.org/index.php/ijerst

\ eRST

) . i -
Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 =) tematrel Jora o Engineeing Reserch and Science & Tehnelogy

-

healthcare analysis becomes difficult and time-consuming when dealing with large-
scale healthcare data generated from electronic health records, wearable devices, and
diagnostic systems. Early Al-based healthcare systems used rule-based approaches
that relied on predefined medical rules and conditions for diagnosis. These systems
lacked flexibility and could not adapt effectively to complex medical datasets or
changing healthcare conditions. Machine learning models such as Decision Trees,
Logistic Regression, and Support Vector Machines later improved disease prediction
capabilities. However, many existing systems still operate reactively and require
continuous human supervision. Traditional healthcare systems also struggle with
processing unstructured medical text data such as clinical notes and patient feedback.
Existing predictive healthcare systems often lack real-time autonomous decision-
making capabilities and personalized healthcare recommendations. Data privacy
concerns, lack of standardized healthcare datasets, and high computational
requirements further limit the efficiency of existing Al-based healthcare systems.
These limitations create the need for intelligent, scalable, and autonomous healthcare
analytics solutions.

Disadvantages of Existing System

e Heavy dependency on manual healthcare analysis

e Time-consuming diagnosis and treatment planning

e Increased chances of human error in medical decisions

o Limited capability to process large healthcare datasets

o Traditional rule-based systems lack flexibility

o Difficulty in handling unstructured medical text data

o Limited real-time predictive analytics capabilities

o Existing systems are mostly reactive rather than proactive
e Lack of autonomous decision-making support

o Data privacy and interoperability challenges

Proposed System

The proposed Agentic Al for Predictive Healthcare Analytics system introduces an
intelligent healthcare platform capable of autonomous disease prediction and
healthcare decision support. The system integrates Agentic Al concepts with machine
learning and NLP techniques to analyze patient symptoms, medical history, healthcare
records, and health parameters efficiently. Unlike traditional reactive healthcare
systems, the proposed solution operates proactively by analyzing data, identifying
healthcare risks, making predictions, and providing recommendations independently.
The system accepts textual and structured healthcare inputs from wusers and
preprocesses them using NLP operations such as tokenization, stop-word removal,
normalization, and stemming. Machine learning algorithms such as Random Forest,
Logistic Regression, and Support Vector Machines are used to identify disease
patterns and predict potential health conditions accurately. The Agentic Al framework
follows stages including perception, understanding, reasoning, decision-making, and
action execution to simulate intelligent autonomous healthcare assistance. The system
generates predictive insights, preliminary diagnosis suggestions, and healthcare alerts
that support doctors and healthcare professionals during decision-making. Real-time
predictive analytics improve early disease detection and enable preventive healthcare
measures. The proposed system also enhances healthcare accessibility in rural and
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remote areas where medical professionals may not always be available. By reducing
manual workload and improving analytical efficiency, the system contributes to faster,
more accurate, and intelligent healthcare services. Overall, the project demonstrates
the potential of Agentic Al in transforming predictive healthcare analytics and
modern healthcare management systems.

Advantages of Proposed System

e Provides autonomous and intelligent healthcare analytics

e Supports early disease prediction and risk assessment

e Reduces manual workload for healthcare professionals

o Improves diagnosis accuracy and decision-making efficiency
e Processes both structured and unstructured healthcare data

o Enables real-time predictive healthcare analysis

e Supports personalized healthcare recommendations

o Improves healthcare accessibility in remote areas

o Enhances preventive healthcare and patient monitoring

e Reduces healthcare costs and improves patient outcomes

IV. Methodology

The methodology of the proposed system begins with collecting patient-related data
such as symptoms, medical history, healthcare records, laboratory results, and health
parameters from users or healthcare databases. The collected data may contain
structured and unstructured information, which is first processed through the
preprocessing module. NLP techniques such as tokenization, stop-word removal, text
normalization, and stemming are applied to clean and standardize textual healthcare
data. After preprocessing, feature extraction techniques convert healthcare data into
suitable formats for machine learning analysis. The processed data is then passed to
machine learning algorithms such as Decision Trees, Random Forest, Logistic
Regression, and Support Vector Machines for predictive analysis. The Agentic Al
reasoning module analyzes the prediction results and autonomously determines
healthcare recommendations, disease risk alerts, and preliminary diagnostic
suggestions. The system follows intelligent stages including perception,
understanding, decision-making, and action execution to simulate autonomous
healthcare assistance. A decision support module generates predictive insights and
displays results to healthcare professionals or users through a user-friendly interface.
Real-time analytics allow continuous monitoring and rapid healthcare predictions.
Performance evaluation is carried out using metrics such as accuracy, precision, recall,
F1-score, and prediction efficiency. Python programming language along with Al and
healthcare analytics libraries are used for implementation. This methodology ensures
intelligent, scalable, and autonomous predictive healthcare analytics for modern
healthcare systems.

System Architecture
The system architecture of the Agentic Al for Predictive Healthcare Analytics system
consists of multiple interconnected modules that work together to perform intelligent

healthcare analysis and disease prediction. The process begins with the data input
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module, where patient symptoms, medical history, laboratory reports, and healthcare
parameters are collected from users or healthcare databases. The collected data is
forwarded to the preprocessing module, which performs text cleaning, tokenization,
stop-word removal, normalization, and feature extraction operations. The processed
healthcare data is then sent to the machine learning analysis engine containing
algorithms such as Random Forest, Logistic Regression, Decision Trees, and Support
Vector Machines for predictive disease analysis. The Agentic Al reasoning module
autonomously analyzes prediction results, identifies health risks, and generates
healthcare recommendations using intelligent decision-making mechanisms. An NLP
module processes unstructured medical text data such as clinical notes and patient
descriptions to improve healthcare understanding. The decision support module
generates predictive insights, alerts, and preliminary diagnosis suggestions for
healthcare professionals and users. The generated outputs are stored in a healthcare
database for future analysis and monitoring. A visualization module displays
healthcare analytics, prediction reports, and risk assessments through dashboards and
graphical interfaces. Security and privacy modules ensure safe handling of sensitive
healthcare data. Real-time analytics modules support continuous healthcare
monitoring and fast predictive response generation. Overall, the architecture provides
an intelligent, scalable, and autonomous healthcare analytics framework using
Agentic Al technologies.

Agentic Al for Predictive Healthcare Analytics — System Architecture
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V. Result and Output
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VI. Conclusion

The Agentic Al for Predictive Healthcare Analytics project successfully demonstrates
the application of Agentic Artificial Intelligence in transforming modern healthcare
systems through intelligent automation, predictive analytics, and autonomous
decision-making. The proposed system was developed to address the limitations of
traditional healthcare analysis methods by integrating advanced technologies such as
Machine Learning and Natural Language Processing for accurate disease prediction
and healthcare assistance.

The system effectively processes patient-related information such as symptoms,
medical history, laboratory reports, and healthcare parameters using preprocessing
and predictive analytics techniques. NLP operations including tokenization, stop-word
removal, normalization, and feature extraction improved the quality of healthcare text
data, while machine learning algorithms such as Random Forest, Logistic Regression,
Decision Trees, and Support Vector Machines enabled accurate predictive healthcare
analysis. The Agentic Al framework autonomously analyzed patient data, identified
potential health risks, and generated healthcare recommendations without requiring
continuous human intervention.

The implementation results demonstrated that the proposed system achieved reliable
prediction accuracy and supported real-time healthcare analytics effectively. The
ability to predict diseases at early stages can help healthcare professionals provide
timely medical intervention and improve patient outcomes. In addition, the system
reduced the manual workload of doctors and healthcare staff by automating repetitive
analytical tasks and providing intelligent decision support.
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