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ABSTRACT

Artificial Intelligence (Al) is transforming healthcare

|. INTRODUCTION

Healthcare systems across the world face challenges
such as delayed diagnosis, lack of personalized

by .er.labhng 1ntell%gent systems fo.r disease medical guidance, limited healthcare accessibility,
prediction, pe.rsonah-zed recommendatlons, and and insufficient awareness among patients.
automated medical assistance. This paper presents an Traditional healthcare systems often  require

Al-Powered Healthcare Intelligence Network that
integrates Machine Learning (ML), Natural
Language Processing (NLP), Retrieval-Augmented
Generation (RAG), and Large Language Models
(LLMs) to provide comprehensive healthcare
support. The proposed system includes Disease
Prediction, Drug Recommendation, Heart Disease
Risk Assessment, and an Al-powered Medical
Chatbot (Medibot).\n\nThe Disease Prediction
module uses Random Forest algorithms to identify
diseases based on symptoms, while the Drug
Recommendation System utilizes NLP and cosine
similarity to suggest similar medicines. The Heart
Disease module employs LightGBM and Explainable
Al for cardiovascular risk analysis. Additionally, the
Medibot integrates LangChain, FAISS vector
databases, HuggingFace embeddings, and Grog-
powered Llama models for contextual medical
answering.\n\nThe

question enhances

healthcare

system

accessibility, delivers personalized
recommendations, and provides Al-assisted medical

guidance through an interactive Streamlit-based web

significant manual intervention and are unable to
provide immediate intelligent assistance to users.

Artificial Intelligence and Machine
technologies  have  significantly
healthcare by enabling predictive analytics, intelligent

Learning
transformed

diagnosis support, personalized recommendations,
and Al-powered virtual assistants. Modern healthcare
applications are increasingly integrating Al-based
models to enhance patient care and automate medical
assistance.

The proposed Al-Powered Healthcare Intelligence
Network is designed to provide an integrated
healthcare platform capable of disease prediction,
medicine recommendation, heart disease risk
analysis, and Al-powered healthcare consultation
using Retrieval- Augmented Generation (RAG). The
system leverages Machine Learning algorithms,
Natural Language Processing, vector databases, and
Large Language Models to create an intelligent

healthcare ecosystem.

application.
KEYWORDS The application is implemented using Python and
Artificial Intelligence, Healthcare, Machine Streamlit, offering a user-friendly interface and real-

Learning, Disease Prediction, NLP, LangChain,
Retrieval-Augmented Generation, FAISS, Medical
Chatbot, Streamlit, Recommendation System.

2026, I[JSREM | https://ijsrem.com
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Il. PROBLEM STATEMENT

Traditional healthcare systems often suffer from the
following limitations:

¢ Lack of instant disease prediction based on
symptoms.

e Limited access to personalized healthcare
recommendations.

e Difficulty in finding alternative medicines.

e Absence of intelligent Al-powered medical
assistants.

¢ Delay in preliminary diagnosis and health
guidance.

¢ Limited explainability in heart disease risk
prediction.

There is a need for an integrated Al-based
healthcare system that can provide disease
prediction, medicine recommendation, health risk
assessment, and contextual medical assistance
using modern Al technologies.

lll. LITERATURE REVIEW

Several researchers have explored the application
of Machine Learning and Artificial Intelligence in
healthcare systems.

e Existing disease prediction systems primarily use
Machine Learning models such as Decision Trees,
Random Forest, and Support Vector Machines for
disease classification.

® NLP-based recommendation systems have been

used for medicine similarity detection and

personalized recommendations.
e Al-powered medical chatbots have recently
gained popularity with the integration of Large
Language Models and Retrieval-Augmented
Generation.

e Heart disease prediction systems commonly
utilize classification algorithms such as Logistic
Regression, XGBoost, and LightGBM.
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However, most existing systems focus on individual
healthcare functionalities and lack integration of
multiple Al modules into a wunified intelligent
healthcare platform.

IV. RESEARCH GAP AND NOVELTY

Most existing healthcare applications provide either
disease prediction or chatbot-based assistance
independently. Very few systems integrate Machine
Learning, NLP, Explainable Al, and Retrieval-
Augmented Generation into a single healthcare

intelligence platform.

The proposed system addresses this
integrating:

gap by

¢ Disease Prediction using Machine Learning.

® Drug Recommendation using NLP and Cosine
Similarity.

e Heart Disease Risk Assessment using LightGBM
and Explainable Al.

e Medibot using LangChain, FAISS, and LLM-
powered RAG architecture.

The novelty of the system lies in combining multiple
Al technologies into a single intelligent healthcare
network capable of delivering personalized healthcare
support.

V. PROPOSED SYSTEM ARCHITECTURE
The proposed system consists of four major modules:

1. Disease Prediction Module

Drug Recommendation Module

Heart Disease Risk Assessment Module
Al-Powered Medibot Module

s wnN
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System Workflow RandomForestClassifier is used due to its high
accuracy and robustness for multiclass classification.

6.2 Drug Recommendation System

The Drug Recommendation module recommends
similar medicines using Natural Language Processing
techniques.

1) )

Techniques Used:

/) — ---;—-: ‘ — ‘ ¢ CountVectorizer
1% e Porter Stemming
¢ Cosine Similarity

' ‘ e NLP preprocessing
Al Chatbot Improves Healthcare Recommendations

Medicine descriptions and reasons are converted into
vector representations, and cosine similarity is used
Figure 1.1 to identify similar medicines.

The frontend is developed using Streamlit, while backend
Al functionalities are implemented
using Python Machine Learning and NLP libraries. The Heart Disease module predicts cardiovascular

risk using Machine Learning algorithms.

6.3 Heart Disease Risk Assessment

Technologies Used:

VI. METHODOLOGY .
¢ LightGBM

e SHAP Explainability
¢ Feature Engineering

6.1 Disease Prediction System

The Disease Prediction module predicts diseases based

. . ¢ Optuna Hyperparameter Tuning
on symptoms entered by the user. The model is trained

. .. .. ¢ EasyEnsemble for imbalance handling
using the Training.csv dataset containing symptoms and

disease labels. The model evaluates health parameters and predicts

Workflow: heart disease risk while also providing explainable Al

insights.
¢ Dataset preprocessing 6.4 Medibot using RAG
* Feature extraction The Medibot module uses Retrieval-Augmented
* Label encoding Generation (RAG) architecture for contextual medical
e Train-test split question answering.

* Random Forest model training
e Prediction generation

The system uses binary symptom vectors where:

¢ 1 = Symptom Present
¢ () = Symptom Absent
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Workflow:

Figure 1.2

Medical Response Generation Flow  'cchnolosgies Used:

¢ LangChain
POF Documents
Input PDF M ® FAISS Vector Database

- ® HuggingFace Embeddings
® Groq API

¢ [ lama 3 Model

¢ Retrieval QA

Text Chunking

Divide PDF documents
ino smaller text

chunks The chatbot retrieves relevant medical information

from vector databases before generating responses.

A4

Embeddings Generation

Create vector VIIl. DATASET DESCRIPTION

embeddings for text
chunks

The project uses multiple healthcare datasets:

Dataset Purpose

— Training.csv Disease Prediction Training

FAISS Vector Database

Store generated description.csv Disease Descriptions
embeddings in FAISS

diets.csv Diet Recommendations
.. Medication
medications.csv )
Recommendations
LangChain RetrievalQA
Retrieve relevant
information using ] 1 :
LangChain precautions_df.csv Precaution Suggestions
Disease-Symptom
symptoms_df.csv y P
Mapping
Groq Liama Model Workout
Process retrieved WOI'kOllt_df.CSV Recommendations
information with Grogq
Liama
. Drug Recommendation
medicine.csv
Dataset
Medical Response . .
Generation The datasets contain disease names, symptoms,

Generate a medical
response

medications, precautions, diets, and healthcare

recommendations.
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VIll. TECHNOLOGIES USED

Category Technology
Frontend Streamlit
Backend Python

Machine Learning

RandomForest, LightGBM

NLP CountVectorizer
LLM Llama 3
X. ADVANTAGES OF PROPOSED SYSTEM
RAG LangChain + FAISS ) ) ) o
¢ Provides real-time disease prediction.
Embeddings HuggingFace e Generates personalized healthcare
recommendations.
Database FAISS Vector Store ¢ Offers intelligent medicine recommendations.
Visualization Plotly e Supports contextual Al-powered healthcare
conversations.
Explainable Al SHAP e Integrates multiple healthcare Al modules.
e User-friendly Streamlit interface.
¢ Fast information retrieval using FAISS.
© 2026, IJSREM | https://ijsrem.com | Page 5

® RAG architecture enhanced contextual chatbot

reésponses.

e Streamlit provided an interactive user interface.

The integrated healthcare system

combines predictive analytics and conversational Al for

intelligent healthcare assistance.

successfully
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IX. RESULTS AND DISCUSSION

The proposed system achieved promising

performance across multiple healthcare modules.

Module Performance
Disease Prediction High Accuracy
. Similarity-
Drug Recommendation
& Based
Recommendation

Heart Disease Prediction  |[Efficient Risk Classification

Medibot Context-Aware Medical
Responses

Observations:

¢ Random Forest performed efficiently for
disease classification.

e Cosine similarity produced relevant medicine
recommendations.

® FAISS vector database improved retrieval
speed.

XIl. LIMITATIONS

® The system does not replace professional
medical diagnosis.

e Prediction accuracy depends on dataset quality.

¢ Limited to predefined disease datasets.

¢ Requires internet connectivity for LLM services.
e Al-generated responses may occasionally lack
clinical precision.
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XIl. FUTURE SCOPE

Future improvements may include:

¢ Real-time patient monitoring using loT devices.
® ECG and medical image integration.

¢ Voice-enabled healthcare assistant.

e Multi-language support.

¢ Cloud deployment for scalability.

¢ Integration with hospital management systems.
® Advanced deep learning-based diagnosis.

Xlll. CONCLUSION

The Al-Powered Healthcare Intelligence Network
successfully demonstrates the integration of Machine
Learning, NLP, Explainable AlI, and Retrieval-
Augmented Generation for intelligent healthcare
assistance. The system combines disease prediction,
drug recommendation, heart disease risk assessment,
and Al-powered medical chatbot functionalities into a
unified healthcare platform.

The proposed application enhances healthcare
accessibility, delivers personalized medical guidance,
and demonstrates the practical implementation of Al
technologies in healthcare systems. The integration of
LangChain, FAISS vector databases, and Large
Language Models further strengthens the system by
enabling conversations and

contextual medical

intelligent information retrieval.

The project highlights the growing importance of
Artificial Intelligence in modern healthcare and provides
a scalable foundation for future Al- driven healthcare
applications.
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