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ABSTRACT

CUREXPERT: ML-Based Personalized Treatment Advisor is a machine learning—powered system designed to predict diseases based on user-provided symptoms
and deliver detailed information about the identified conditions. It utilizes supervised learning algorithms to analyse symptoms, medical history, and test results,
ensuring accurate and reliable disease prediction. The system also offers personalized recommendations, including appropriate medications, necessary precautions,
suitable workouts, and diet plans tailored to each condition. A built-in user feedback mechanism allows continuous improvement by collecting and analysing user
responses to enhance prediction accuracy and recommendation quality. By integrating machine learning with a comprehensive medical knowledge base,
CUREXPERT serves as an intelligent, user-centric health advisory tool that helps individuals better understand and manage their health.
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1. Introduction

Traditional healthcare approaches often face challenges such as delayed diagnosis, limited access to medical professionals, and a lack of personalized
treatment. These issues can lead to ineffective care, particularly in remote or underserved regions. Patients frequently rely on generalized advice, which
may not be suitable for their specific condition or lifestyle, impacting their overall recovery and health outcomes.

To address these limitations, we developed CureXpert, a personalized treatment advisor powered by machine learning. The system accepts user-input
symptoms to predict the most likely disease using reliable medical datasets. It provides detailed information on the diagnosed condition, including causes,
symptoms, medications, precautions, workouts, and diet plans tailored to the user. A feedback feature enables users to share their experience, allowing
the system to improve its recommendations over time. With its structured outputs and user-friendly interface, CureXpert offers an efficient, accessible,
and personalized healthcare solution.

2. Literature Review

Machine learning has significantly influenced healthcare, particularly in developing systems for disease prediction and personalized treatment. Early tools
such as rule-based symptom checkers provide users with quick condition matching but often lack the ability to personalize recommendations based on
individual factors like age, lifestyle, or medical history. As a result, the suggestions are often generic and may not be effective for all users.

More advanced approaches have introduced decision tree models and supervised machine learning algorithms such as Support Vector Machines (SVM)
and K-Nearest Neighbours (KNN) for improved prediction accuracy. While these models are better at identifying diseases, they are often limited to
diagnosis alone and do not integrate comprehensive treatment recommendations such as medications, diet plans, or precautions.

Chatbot-integrated systems have been developed to enhance interactivity, but they generally rely on predefined scripts and struggle to understand complex
or nuanced medical inputs. Additionally, many of the existing platforms lack mechanisms to incorporate user feedback, resulting in static systems that
do not evolve with usage. Issues like outdated datasets, limited language support, and complex interfaces further reduce their practicality for real-world
deployment.

In response to these limitations, CureXpert is proposed as a unified, intelligent platform that combines accurate disease prediction with end-to-end
healthcare guidance. It provides a user-friendly interface, personalized treatment suggestions, and a feedback-driven learning loop to continuously refine
its performance, making it suitable for real-time applications and accessible healthcare delivery.
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3. Methodology
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Fig. 1. CUREXPERT Methodology.

The proposed system, CureXpert, leverages machine learning techniques to predict diseases and provide personalized healthcare recommendations. The
methodology is divided into two main phases: Symptom Analysis and Prediction and Recommendation and Feedback, as illustrated in Fig. 1.

In the Symptom Analysis and Prediction phase, users input their symptoms through a web-based interface using checkboxes or dropdown menus. These
symptoms are processed and converted into a feature vector, which is passed into a trained machine learning model. The model analyzes the input using
medical datasets and predicts the most likely disease, along with a confidence score and alternative possibilities if applicable.

The Recommendation and Feedback phase begins after the disease prediction. The system retrieves relevant information from its medical knowledge
base and provides structured output, including disease description, causes, symptoms, medications, precautions, workout plans, and diet suggestions.
Users are then prompted to submit feedback regarding the prediction accuracy and the usefulness of the recommendations. This feedback is stored and
later used to improve the model’s performance over time.

This methodology ensures an intelligent, user-centric, and adaptive healthcare solution that simplifies disease understanding and offers complete
guidance, all through a single unified platform.
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3.1 System Architecture
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Fig. 2. CUREXPERT System Architecture

The CureXpert system architecture consists of a series of intelligent and interactive modules that work together to deliver a personalized treatment
recommendation experience powered by machine learning. The process starts with the user and flows through each module, ending with health session

logging.
1. Symptom Input Module

This module allows users to enter their symptoms through a simple, user-friendly interface. It standardizes the input and converts it into a structured
format suitable for the ML model.

2. Machine Learning Module

The ML module processes symptom data using algorithms Support Vector Classifier (SVC). It predicts the most probable disease based on a trained
dataset.

3. Disease Information Module

This module provides detailed information about the predicted disease. It includes causes, symptoms, severity, and complications sourced from curated
databases.

4. Recommendation Module
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It gives personalized suggestions such as medications, precautions, workouts, and diets. Each recommendation is based on the predicted disease and
internal datasets.

5. User Feedback Module

Users can rate and comment on the recommendations received. This helps gather insights for system improvement.

6. Feedback Analysis Module

Analyzes user feedback. ldentifies sentiment and recurring issues to improve the system.

7. Data Storage Module

Stores user data, predictions, and feedback securely in databases like MYSQL. Ensures encryption and data privacy.

8. Improvement Module

Improves system performance using feedback insights and model performance. Triggers model retraining or updates recommendation logic.
9. Security and Compliance Module

Ensures data protection via encryption and access control.

4. Output Screens:
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Fig 3.User Interface

Fig 4. Giving Symptom Input from User
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Fig 8. Suggest Precautions
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Fig 9. Suggest Medication

Fig 10. Suggest Workouts
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5. Work Flow:

The CureXpert system follows a structured pipeline that integrates machine learning algorithms with a user-friendly interface to deliver personalized
treatment recommendations. The complete workflow is detailed below:

Step 1: Launch the Application

The user opens the CureXpert web application through a browser.
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Step 2: Symptom Input

The user enters their symptoms into the input form provided on the screen.

Step 3: Submit Symptoms

The user submits the symptoms to initiate the diagnosis process.

Step 4: Disease Prediction

The system processes the symptoms and predicts the most likely disease using a trained model.
Step 5: Display Disease Details

The system displays the predicted disease along with its name, causes, and common symptoms.
Step 6: Show Recommendations

The system provides personalized suggestions related to:

— Medications

— Precautions

— Workouts

— Diet plans

Step 7: Collect Feedback

The user submits feedback based on their experience and the accuracy of the suggestions.

Step 8: Store Feedback

The feedback is saved for future analysis to improve the system's performance over time.

6. Conclusion and Future scope:

CureXpert effectively demonstrates how the integration of machine learning algorithms with a curated medical knowledge base can empower individuals
to proactively manage their health. The system takes user-input symptoms and predicts possible diseases using Support Vector Classification (SVC),
providing structured and easily understandable reports. These include detailed disease descriptions, tailored medication suggestions, lifestyle
recommendations, and necessary precautions. By incorporating a feedback mechanism, CureXpert enables continual refinement of its prediction accuracy
and recommendation quality. The intuitive and user-friendly interface ensures accessibility for users across technical skill levels, making the platform a
reliable and self-sufficient tool for early-stage diagnosis and personalized treatment guidance. Overall, CureXpert reflects the transformative potential of

Al in enhancing preventive healthcare and making medical assistance more approachable for the general public.
Future Scope:

Opportunities for Enhancement in CureXpert
1. Expanded Medical Database
Include rare and emerging diseases.
Improve diagnostic accuracy and range.
2. Telemedicine Integration
Allow users to consult healthcare professionals directly.
Bridge Al analysis with expert human advice.
3. Multilingual Accessibility
Support regional and local languages.
Improve usability for rural and low-literacy populations.
4. Advanced Al Integration

Use deep learning and reinforcement learning.
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Detect complex disease patterns.
Provide more personalized treatment plans.
5. Mental Health Module
Include psychological and emotional wellness support.
Promote holistic health management.
6. Conversational Al Capabilities
Allow symptom input in natural language.
Deliver interactive and user-friendly responses.
CureXpert stands as a scalable, intelligent, and future-ready personalized treatment advisor, poised to revolutionize digital healthcare through advanced
Al integration and holistic patient support.
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