AI-Powered Symptom-to-Treatment System for Accurate and Timely Medical Recommendation

Introduction:
With the rapid advancement of artificial intelligence, healthcare has become one of the most promising fields to benefit from machine learning and natural language processing. This project aims to design an intelligent system that predicts appropriate treatments based on user-input symptoms written in natural language. By combining AI technologies with structured medical data, the system can offer initial medical recommendations that support both patients and healthcare providers, particularly in resource-limited or overcrowded areas.

Research Problem:
Despite advancements in medical technologies, many individuals lack access to accurate initial guidance when experiencing symptoms—especially in rural or underserved regions. Traditional systems fail to understand unstructured symptom descriptions, and users often resort to unreliable online sources. This gap highlights the need for a smart tool that analyzes symptoms entered in natural language and suggests appropriate treatments based on reliable medical data.

Research Plan:
1. Problem Identification: Define the limitations in current medical access and decision support tools.
2. Literature Review: Explore existing AI-based medical systems and their gaps.
3. Data Collection: Use structured datasets containing symptoms, diseases, and treatments (e.g., Kaggle).
4. Preprocessing: Clean, encode, and standardize medical data.
5. NLP Application: Convert user symptom input into analysable format (using TF-IDF, word embeddings).
6. Model Development: Train deep learning models (e.g., LSTM) to link symptoms to treatments.
7. Evaluation: Assess model performance using metrics like accuracy, precision, recall, and F1-score.
8. Prototype Interface: Build a user-friendly interface using tools like Streamlet.
9. Analysis & Discussion: Interpret results, assess strengths and limitations.
10. Recommendations: Suggest improvements including multilingual support and integration with health records.

Conclusion:
This research aims to develop an intelligent system that will provide appropriate treatment recommendations based on user-input symptoms in natural language. The system will be implemented using artificial intelligence techniques, specifically machine learning, deep learning, and natural language processing (NLP).
A structured medical dataset containing symptoms, diseases, and treatments will be utilized, sourced from open platforms such as Kaggle. The system will apply the LSTM algorithm to analyze the sequence of symptoms and map them to the most suitable treatment, alongside using techniques like TF-IDF to convert text into numerical representations for processing.
It is expected that the model will achieve high accuracy in recommending treatments for common conditions, while performance may decline in rare cases—highlighting the importance of diversifying the training data. A user-friendly interface will be developed using Streamlit, enabling users to input their symptoms in plain language and receive preliminary treatment suggestions.
This research will contribute to building intelligent tools that support early medical decision-making, particularly in underserved or remote areas. The system could be further developed to support multiple languages and be integrated with electronic health records (EHRs) to enhance its accuracy and reliability.

https://www.kaggle.com/datasets/itachi9604/disease-symptom-description-dataset


Literature review:

	Paper
	Year
	Methods
	Results
	Dataset

	[1]
	2024
	Naive Bayes, Decision Tree, Random Forest
	Best algorithm selected based on prediction accuracy using clinical symptom data.
	Clinic and polyclinic dataset (Rhineland-Palatinate)

	[2]
	2024
	MCN-BERT, BiLSTM, AdamP, AdamW
	MCN-BERT+AdamP achieved 99.58% accuracy; BiLSTM reached 97.08%.
	Dataset-1: 1,200 records; Dataset-2: 23,516 tweets

	[3]
	2024
	Fine-tuned LLMs, BiLSTM
	High accuracy in symptom extraction from Spanish clinical records.
	SympTEMIST (Spanish Clinical Text Dataset)

	[4]
	2019
	G-BERT (Graph + BERT)
	Improved medication recommendation over traditional models.
	EHR (Electronic Health Records)

	[5]
	2018
	DPCA, Apriori, Spark Cloud Computing
	Recommended treatments effectively using mined rules from big hospital data.
	Big data from Chinese hospitals

	[6]
	2024
	NLP symptom extraction + treatment matching
	Provided accurate treatment suggestions based on natural language input.
	Textual symptom descriptions (e.g., COVID-19)






Descriptive Summary of Studies:
Study Title 1: Disease Prediction Based on Symptoms Using Machine Learning
Authors: Y. Deepthi et al.
Year of Publication: 2024
Results: The study demonstrated the effectiveness of several ML algorithms (Naive Bayes, Decision Tree, Random Forest) in predicting diseases from clinical symptom data collected from clinics and polyclinics in Rhineland-Palatinate. The best-performing algorithm was selected based on prediction accuracy.

Study Title 2: Optimizing classification of diseases through language model fine-tuning
Authors: K. Anwar et al.
Year of Publication: 2024
Results: The study showed that MCN-BERT combined with AdamP achieved an accuracy of 99.58%, and BiLSTM achieved 97.08% in disease classification tasks using symptom–disease records and medical tweets.

Study Title 3: Fine-Tuned Large Language Models for Symptom Recognition from Spanish Clinical Text
Authors: M. Fernández et al.
Year of Publication: 2024
Results: The research achieved high accuracy in identifying medical symptoms in Spanish using fine-tuned LLMs and BiLSTM on the SympTEMIST dataset.

Study Title 4: Pre-training of Graph Augmented Transformers for Medication Recommendation
Authors: J. Shang et al.
Year of Publication: 2019
Results: The G-BERT model significantly improved medication recommendation performance by incorporating structured clinical knowledge from EHR data.

Study Title 5: A Disease Diagnosis and Treatment Recommendation System Based on Big Data Mining
Authors: Chen et al.
Year of Publication: 2018
Results: By using Apriori and DPCA with Spark, the system successfully recommended treatments from multi-hospital big data in China with scalable performance.

Study Title 6: Symptom-Based Medicine Recommendations Using NLP
Authors: Maruf Hassan et al.
Year of Publication: 2024
Results: This study proposed a system that extracts symptoms from free text and provides accurate treatment suggestions using NLP techniques on COVID-19-related data.

