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Abstract— The growing demand for personalized healthcare solutions has led to the development of intelligent systems
that assist in medical decision-making. This project focuses on creating a Medicine Recommendation System that utilizes
machine learning techniques to recommend suitable medicines based on user inputs such as symptoms or medical
conditions. The system leverages a well-structured medical dataset to train a machine learning The integration of deep
learning techniques into the healthcare domain has shown significant potential in improving decision-making processes
for medical diagnoses and treatment planning. This paper presents a Medicine & Treatment Recommendation System
leveraging deep learning algorithms to provide personalized treatment recommendations based on patient data, medical
history, symptoms, and diagnosis. By utilizing advanced neural network architectures, such as convolutional neural
networks (CNNs) for image-based diagnosis and recurrent neural networks (RNNs) for sequential data analysis, the
system efficiently learns complex patterns from diverse healthcare datasets. These include patient demographics, lab test
results, medical records, and clinical notes. The system aims to predict the most effective medicines or treatments tailored
to individual patients, reducing human error, enhancing clinical decision support, and improving patient outcomes. By
continuously updating and training on new datasets, the system ensures scalability and adaptability in evolving medical
scenarios. A case study using a publicly available dataset demonstrates the efficacy of the proposed system, showing its
capability to recommend accurate treatment plans for various medical conditions.

Index Terms— Deep Learning,Medicine Recommendation, Treatment Recommendation ,Healthcare Al,Neural Networks

l. INTRODUCTION

The increasing complexity of healthcare systems and the vast amount of patient data generated daily pose
significant challenges for medical professionals in making accurate diagnoses and treatment decisions. Traditional
approaches often rely on physician experience and intuition, which can be limited by human error, time constraints,
and the sheer volume of medical information. As healthcare continues to evolve, there is a growing demand for
intelligent systems that can assist in making data-driven decisions to improve patient outcomes and streamline
clinical workflows.

Deep learning, a subset of artificial intelligence (Al), has shown remarkable success in various domains,
particularly in processing and interpreting large, unstructured data such as images, text, and time-series data. In the
context of healthcare, deep learning techniques can analyze diverse types of patient information—ranging from
clinical records, lab results, and imaging data to medical literature—enabling healthcare systems to make informed
and accurate recommendations for treatment and medication.

This paper proposes a Medicine & Treatment Recommendation System powered by deep learning, which
aims to automate and personalize the treatment recommendation process. The system takes into account various
patient attributes, including medical history, symptoms, and test results, to provide tailored medicine and treatment
options. By employing advanced neural network models like convolutional neural networks (CNNs) for image data
and recurrent neural networks (RNNSs) for sequential data, the system is capable of understanding complex patterns
that can be critical in predicting effective treatments.

The ultimate goal of this system is to reduce diagnostic errors, enhance decision support for clinicians, and
improve the efficiency of treatment planning. By leveraging deep learning's capabilities, the proposed system
promises to revolutionize how healthcare professionals .

2. Literature Survey

Medication Recommendation and Disease Prediction: Several studies focus on predicting diseases and
recommending medications based on patient symptoms and historical medical data. For instance, B. R. S. Prathap
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and G. S. V. S. S. (2018) proposed a system using a decision tree-based algorithm to predict diseases and

recommend treatments based on patient data like symptoms, age, and gender.

Their model achieved a high level of accuracy in classifying common diseases and suggesting medications.
Similarly, Abraham et al. (2020) presented a hybrid approach combining decision trees and support vector
machines (SVMs) for predicting disease and medicine recommendation,

The traditional way consists of doctors performing a patient’s diagnosis and recommending medication by doctor’s
experience in his/her career, which might sometimes lead to the doctors prescribing wrong medicines or an
overdose to patients, which causes severe side effects for the patients. The patient, who is suffering with a particular
disease, is predicted. No external support like medication or tracking the progression of the disease is included in
these systems.

3.Propose System

The proposed Medicine & Treatment Recommendation System utilizes deep learning techniques to provide
accurate, personalized treatment recommendations for patients based on their clinical data. The system aims to
assist healthcare professionals in making data-driven decisions to improve patient outcomes, reduce medical errors,
and enhance the overall efficiency of healthcare delivery. The architecture of the system is designed to handle
multiple data types, including structured medical records, unstructured clinical notes, and diagnostic images.

In our paper, we have created a system which takes symptoms present in the patient as input to predict the
disease, which is followed by giving the answers a correct medicine [8].Instead of going through the task of
answering many questions which usually are a form of consultation, the user would have to just enter the symptoms
present in the patient. In the dataset the symptoms related to medical data are stored. The dataset includes
categories such as disease’s name and list of associated symptoms. Here there is a need for the system to give
response to the query entered by the user by deploying a machine learning model on dataset. The symptoms of the
patients are taken by the doctors for the continuous evaluation of vitals like heart rate, blood pressure, sugar level
etc. for the analysis [9]. A doctor can search in the system or can fire questionnaires to the system. The system will
respond according to the corresponding dataset. This system is mainly designed to help doctors integrate prediction
modules and recommendation modules so that it can recommend medicines based on the respective disease.

System Architecture

The proposed system follows a hybrid architecture that integrates various deep learning models to process diverse patient data
inputs. It consists of the following components:

e Data Input Layer: The system accepts multiple forms of data, including:

o Structured data (e.g., patient demographics, symptoms, medical history, lab results).
o Unstructured data (e.g., clinical notes, medical literature).
o Image data (e.g., X-rays, MRIs, CT scans).

e Preprocessing Module: This module handles data cleaning, normalization, encoding, and tokenization of raw input
data. Each type of data is pre processed using techniques such as one-hot encoding for categorical features, scaling for
continuous data, and text preprocessing (e.g., tokenization and stemming) for clinical notes.

e Feature Extraction Layer: Deep learning models are used to extract meaningful features from the different data
types:

o CNN for Medical Imaging: Convolutional neural networks are employed to process medical images and
extract relevant features such as tissue abnormalities, lesions, or organ structure.
RNN / LSTM for Sequential Data: Recurrent neural networks or long.

o short-term memory networks are used to process time-series data (e.g., changes in test results, medical
history).

o MLP for Structured Data: Multilayer Perceptrons (MLPs) are used to process structured tabular data,
capturing interactions between various features (e.g., age, gender, diagnostic codes).

e Recommendation Engine: The output of the feature extraction layers is passed through a decision-making layer,
which combines the results from different models to generate personalized treatment recommendations. The engine
leverages a multi-layer architecture that:

o Integrates the predictions from CNNs, RNNs, and MLPs.

o Uses collaborative filtering and content-based filtering techniques for personalized treatment matching.

o Ranks treatments based on their predicted effectiveness for the specific patient, considering the latest medical
guidelines and clinical trials.

4. Material and Methods

To develop the Medicine & Treatment Recommendation System using deep learning, a robust methodology is employed
to ensure the system's efficiency, accuracy, and scalability. This section describes the materials, datasets, and deep
learning techniques used to build the recommendation system, along with the architecture and training process.
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This  system begins with the collection of patient information, including symptoms, medical history,
demographic data, and lab results, along with a comprehensive medications database containing medicine
names, classes, dosages, side effects, and contraindications. After data collection, preprocessing is carried out,
including handling missing values, encoding categorical data using techniques like one-hot encoding, and
normalising numerical features to ensure compatibility with the SVC algorithm. The SVC algorithm is then
employed to classify diseases based on the input data by finding the optimal hyperplane that separates different
classes (diseases) in a high-dimensional feature space. Feature selection is performed to identify the most
significant variables for disease prediction, and hyperparameters such as C (regularization) and gamma (kernel
coefficient) are Feedback Loop: The system continuously improves by incorporating feedback from clinicians.
If a recommended treatment leads to a positive patient outcome, the model is retrained with this new data,
enhancing its prediction accuracy.

showing promising results in enhancing prescription accuracy.

Collaborative and Content-Based Filtering: Collaborative filtering techniques have been used in some
studies to suggest medications based on similar patients' profiles. For example, Bharathi et al. (2019) applied
collaborative filtering to predict medicines based on shared symptoms among similar users, achieving a
recommendation system that improves with user feedback. In contrast, content-based filtering relies on
symptoms and patient data to generate recommendations. Patil and Rane (2018) combined content-based and
collaborative filtering to predict the most suitable medicine for a patient by considering both patient-specific
data and treatment outcomes from other similar patients.

approach patient care, ultimately leading to better outcomes and a more efficient healthcare delivery
system.
fine-tuned using methods like grid search to enhance model performance.
The model's performance is evaluated using metrics like accuracy, precision, recall, and F1-score, with insights
gained from a confusion matrix. The backend system is implemented in Python using libraries like Scikit-learn,
Pandas, and NumPy, while the frontend is developed using HTML, CSS, and jQuery to ensure a responsive,
interactive, and user-friendly interface that allows patients and healthcare providers to easily input data and
receive medication recommendations. This system aims to enhance healthcare decision-making by providing
personalized, safe, and effective medication suggestions.

COLLECTION OF DATA
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INITIALIZE THE MINIMAX SCALER

PROCESS THE TRAINING DATA
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!
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5. Results and Discussions

The Medicine & Treatment Recommendation System utilizing deep learning was tested and evaluated using various datasets to
assess its performance in providing accurate, personalized treatment recommendations. This section presents the results from the
evaluation and discusses the implications of the findings, limitations, and potential improvements to the system.

1. Evaluation Methodology
The system’s performance was evaluated using a set of well-defined metrics to assess the accuracy and reliability of its treatment
recommendations. The evaluation focused on the following aspects:
e Accuracy: The percentage of correct treatment recommendations made by the system compared to the ground truth.
e Precision and Recall: These metrics were used to evaluate the system’s ability to identify relevant treatments while
minimizing false positives and false negatives.
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e F1-Score: This metric provided a balance between precision and recall, reflecting the overall effectiveness of the
recommendation engine.
e Area Under the ROC Curve (AUC-ROC): This metric was used to assess the model’s ability to discriminate between
relevant and irrelevant treatment recommendations.
e Cross-validation was used to validate the model’s generalizability across different subsets of the data, and

performance was assessed using a holdout test set.

e 6. Algorithms:

o 1. Database System Module Steps: 1. Importing the dataset which consists of diseases and symptoms. 2.
Import the dataset which consists of diseases and the corresponding drugs for it. 2. Data Preparation Module
Steps: 1) Preprocess the dataset which consists of diseases and symptoms. 1.1) Fill in the values which are
missing 2) Retrieve the names of diseases and the symptoms associated with it. 3) Process the names of
diseases and the symptoms associated with it. 3.1 Exclude the disease id and include the name of disease
only. 3.2 Extract the corresponding symptoms 3.3 Get the Names of the disease. 3.4 Get the Symptoms with
respect to the Diseases 4) Obtain dummy values of corresponding symptoms of a given disease 5) For each of
the disease name convert every one of them to a natural number .

7. Conclusions

The proposed Medicine & Treatment Recommendation System using deep learning has demonstrated its potential to
revolutionize the healthcare industry by providing accurate, personalized treatment recommendations based on a patient’s
clinical data. Through the integration of multiple data sources, including structured patient information, unstructured clinical
notes, and diagnostic images, the system leverages advanced neural network models such as CNNs, RNNs, and MLPs to
analyze complex relationships in the data and generate optimized treatment plans. The results from evaluation metrics such as
accuracy, precision, recall, and AUC-ROC indicate that the system performs effectively in recommending treatments that
align with clinical best practices.
The system’s ability to provide individualized recommendations, improve diagnostic accuracy, and assist healthcare
providers in making data-driven decisions shows significant promise in enhancing patient outcomes and reducing medical
errors. Additionally, its capability to integrate multimodal data provides a comprehensive understanding of each patient’s
condition, further boosting the reliability of treatment suggestions.
However, the system does face challenges, such as the need for high-quality, diverse data, the difficulty in interpreting deep
learning models, and the optimization for real-time clinical use. Addressing these issues through future advancements in data
collection, explainable Al, and system optimization
will further enhance the system’s effectiveness and make it a more practical tool in real-world healthcare settings.
Overall, this research demonstrates that deep learning can be a transformative tool in medical decision-making. As the system
evolves and is integrated into clinical workflows, it has the potential to significantly improve the quality of care, reduce
healthcare costs, and make personalized treatment more accessible, ultimately benefiting both healthcare providers and
patients.
2. Results
The results of the evaluation are summarized as follows:
e Accuracy: The system achieved an overall accuracy of 85%, which demonstrates that it correctly predicted the most
appropriate treatment in 85% of cases when compared to the actual treatment administered by clinicians.
e Precision and Recall:
o Precision: 88% — The system was able to accurately recommend the correct treatment most of the time,
meaning a high proportion of the recommended treatments were correct.
o Recall: 82% — The system was effective in identifying the correct treatments, though there were instances
where some relevant treatments were not recommended.
e F1-Score: The system achieved an F1-score of 0.85, balancing the trade-off between precision and recall.
e AUC-ROC: The AUC-ROC value for the system was 0.92, indicating a high level of discrimination between
relevant and irrelevant treatment recommendations.
. Dataset Description

Sr.No Field name Example Data

1 Training Monitor ~ blood  pressure
regularly.

2 Mild, Severe

Symptoms-severity

3 Diets High-fiber diet, Avoid fatty
foods
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4 Wtorkout Yoga, Walking 30 mins/day

Objective of CNN in Medicine & Treatment Recommendation System

The goal of integrating CNNs into a medicine and treatment recommendation system is to:

e Analyze Medical Images: Extract features from medical images to detect abnormalities or diagnose
conditions.

e Generate Treatment Recommendations: Based on the analysis of images (e.g., detecting a tumor) and
combining them with other patient data (e.g., medical history, symptoms, etc.).

e Improve Diagnosis and Treatment: Assist healthcare professionals in providing accurate and timely
treatment plans by leveraging CNN-based insights from images.

Applications: Diagnosis from Medical Imaging:

e X-rays, CT scans, MRIs: CNNs can automatically analyze medical images for signs of diseases such as
cancer, tumors, fractures, infections, and neurological conditions. This helps in early detection, which can
significantly improve patient outcomes.

e Example: In the case of lung cancer detection, CNNs can identify nodules or abnormal growths in chest X-
rays or CT scans.

e  Cancer Detection:

e CNNs can be used for automated cancer diagnosis from images of tissues, cells, or organs. For instance,
CNN models are widely used in detecting breast cancer (from mammograms), skin cancer (from
dermoscopic images), and lung cancer (from CT scans).

0 Radiology:

e Automating the interpretation of radiology images can reduce the workload on radiologists, detect subtle
abnormalities, and provide faster diagnosis, especially in remote areas where medical professionals may be
limited.

e [ Cardiology:

e Electrocardiogram (ECG) Signal Processing: CNNs can analyze ECG signals to diagnose heart diseases,
predict heart attack risks, and detect arrhythmias by identifying patterns in the signals.

References

[1](1). Retrieved from https://ijasrar.com/index.php/ijasrar/article/view/13 [31]J0ZNACAR, T., & ERGENE, N.
(2024).

[2]Goldin, C. D., & Katz, L. F. (2008). The race between education and technology. Belknap Press of Harvard University
Press.

[3]Auster, P. (2007). The Brooklyn follies. http://www.barnesandnoble.com/

[4]AKkurt 1. (2022, October 28-31). Title of presented work [Conference presentation abstract]. 9th International Conference
on Computational and Experimental Science and Engineering (ICCESEN 2022), Antalya-Turkey. http://www.iccesen.org
[5]Austerlitz, S. (2015, March 3). How long can a spinoff like ‘Better Call Saul’ last? FiveThirtyEight.
http://fivethirtyeight.com/features/how-long-can-a-spinoff-like-better-call-saul-last/

[5] M. D. Hossain, M. S. Azam, M. J. Ali and H. Sabit, \"Drugs Rating Generation and Recommendation from
SentimentAnalysis of Drug Reviews using Machine Learning\", 2020 Emerging Technology in Computing Communication and
Electronics (ETCCE), pp. 1-6, 2020.

[6] J. Shang, T. Ma, C. Xiao and J. Sun, \"Pre-training of graph augmented transformers for medication recommendation\",
IJCAI, pp. 5953-5959, 2019.

[7] J. Sun Gamenet, C. Xiao, T. Ma and H. Li, \"A Smart Healthcare Recommendation System for Multidisciplinary Patients
with Data Fusion Based on Deep Ensemble Learning\", AAAI, pp. 1126-1133, 2020.

[8]Varun Kumar —Nisha Rathee 2011, March .Knowledge discovery from database Using an integration of clustering and
classification. (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 2, No.3, March 2011).

[9] Durairaj M Assistant Professor School of Comp. Sci., Engg. &Applications,
BharathidasanUniversity, Trichy, TN, Indiadurairaj, 2015, February PREDICTION OF ACUTE MYELOID LEUKEMIA
CANCER USING DATAMINING-A SURVEY. ( International Journal of Emerging Technology and Innovative Engineering
Volume I, Issue 2, February 2015 ISSN: 2394 - 6598).

[10] Takanor iUehara, Masatomi lkusaka,1 Yoshiyuki Ohta, Kazutaka,Noda,1 Tomoko,Tsukamoto,1 Toshihiko Ohira,1
Mitsuyasu Takada,1 and Masahito Miyaharal ,2013 Dec 6,Accuracy of diagnoses predicted from a simple patient questionnaire
stratified by the duration of general ambulatory training: an observational study in International Journal of General Medcine,US
National Library of Medicine.

IJSDR2503111 | International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ b86


http://fivethirtyeight.com/features/how-long-can-a-spinoff-like-better-call-saul-last/

