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Abstract 

Timely and precise drug suggestions are important in enhancing patient outcomes, especially 

in emergency medical situations. This study presents a machine learning-driven drug 

recommendation system aimed at supporting healthcare professionals in making informed 

treatment decisions. This system employs Random Forest and Decision Tree Classifiers, 

recognized for their high accuracy and interpretability. Unlike conventional recommendation 

systems that analyze limited symptoms and suggest a single drug, our approach expands the 

scope by considering 30 distinct medical parameters. The dataset, comprising 1,200 records 

spanning 10 disease categories such as Allergy, Diabetes, Jaundice, and Pneumonia, ensures 

comprehensive coverage of common health conditions. The trained model achieved 100% 

accuracy on both training and testing datasets, demonstrating its reliability. By integrating 

machine learning techniques, the system not only recommends the most suitable medications 

based on patient symptoms but also provides disease predictions, enhancing diagnostic 

accuracy. 
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INTRODUCTION: 

 

The integration of machine learning into healthcare has significantly enhanced decision-making processes, 

improving both accuracy and efficiency. Among these advancements, drug recommendation systems have emerged 

as essential tools, assisting medical professionals in making quick and precise medication decisions. In critical 

healthcare situations, timely interventions are crucial. Leveraging advanced machine learning algorithms, this 

system analyzes patient data to generate personalized drug recommendations based on individual health conditions. 

By adhering to the principles of personalized medicine, the system ensures optimized treatment plans, minimizes 

adverse reactions, and enhances patient recovery outcomes. 

This system is particularly important in critical situations, where rapid analysis can save lives. Traditional drug 

prescription protocols usually adhere to general guidelines that do not necessarily take into account individual 

patient needs like allergies, medications being taken, or previous health conditions. Harnessing machine learning 

models trained with extensive medical data, the Drug Recommendation System can examine current patient 

information in real time and suggest the best and safest medications. This not only improves the productivity of 

the prescription process but also minimizes the possibility of human mistakes. 

Furthermore, the system adapts to advancements in medical research, continuously updating its recommendations 

based on the latest clinical studies and pharmaceutical discoveries. This dynamic nature enhances its reliability and 

ensures that patients receive the most current and effective treatments available. Additionally, the integration of 

electronic health records (EHRs) allows for seamless data retrieval, enabling healthcare providers to make well-

informed decisions without delays. 

In a broader context, the implementation of such technology contributes to a more efficient healthcare system. By 

reducing dependency on manual prescription practices and automating the drug selection process, hospitals can 

improve the efficient use of resources, improve workflow efficiency, and esure better patient outcomes. Moreover, 

it empowers both doctors and pharmacists by providing them with an evidence-based support system, reinforcing 

their clinical expertise with data-driven insights. 

Ultimately, the Drug Recommendation System represents a significant step toward the future of intelligent 

healthcare solutions. By harnessing the power of artificial intelligence and data analytics, it not only refines medical 

prescriptions but also plays a crucial role in advancing precision medicine. 

As technology continues to evolve, such systems will become indispensable tools in ensuring better healthcare 

accessibility, reducing treatment errors, and improving patient well-being on a global scale. 
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RELATED WORK: 

1. Traditional recommendation systems use collaborative filtering, where patient data is analyzed to find similar 

cases and recommend appropriate drugs. However, this approach suffers from data sparsity and cold-start problems 

when dealing with new patients or medications. 

2. Content-based filtering utilizes patient-specific attributes, such as symptoms, previous prescriptions, and 

medical history, to recommend drugs. While effective for personalized treatment, it struggles with adaptability to 

new conditions that lack prior data. 

3. Combining collaborative filtering and content-based filtering has led to hybrid models that offer better accuracy 

and adaptability. These systems leverage multiple data sources to improve recommendations, reducing the 

limitations of individual approaches. 

4.   Deep learning models, such as Convolutional Neural Networks (CNNs) and Recurrent Neural 

Networks (RNNs), have been utilized to analyze intricate medical data. These models improve predictive accuracy 

by uncovering hidden patterns in patient records and identifying complex drug interactions. 

 

5. Recent studies have explored federated learning, where models are trained on decentralized data sources while 

preserving patient privacy. This approach ensures secure and efficient recommendations without exposing 

sensitive medical data. 

6. Automated drug recommendation systems integrated with hospital EHRs and telemedicine platforms have 

improved prescription accuracy, reducing medication errors and enhancing patient safety. These systems help 

healthcare professionals make more informed decisions. 

7. Graph Neural Networks (GNNs) model the relationships between patients, diseases, and drugs. These systems 

effectively capture the dependencies in drug interactions, side effects, and personalized treatment plans. 

 

METHODOLOGY 

http://www.jetir.org/


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                      www.jetir.org (ISSN-2349-5162) 

JETIR2503677 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g644 
 

The Drug Recommendation System is developed based on Decision Tree and Random Forest classifiers to provide 

accurate and reliable medication suggestions for different types of medical conditions in emergency cases. The 

approach adopts a strategic approach involving data gathering, preprocessing, model selection, training, testing, 

and deployment to ensure smooth and organized workflow. The key steps are outlined below: 

 

Dataset Collection and Preprocessing 

The dataset consists of 1,200 records, each containing 30 features that represent essential medical parameters 

relevant to patient conditions.The dataset encompasses information on 10 medical conditions, including Malaria, 

Pneumonia, GERD, Allergy, Jaundice, Diabetes, Chickenpox, Chronic Cold, Fungal Infections, and other related 

ailments. To preserve data integrity, missing or null values are addressed using imputation techniques like mean 

or mode replacement, ensuring data completeness and reliability. 

 

Model Selection 

To achieve high accuracy and reliability, two machine learning classification models were selected: 

Decision Tree Classifier: This algorithm is selected for its capability to manage complex decision-making 

processes while ensuring interpretability. 

Random Forest Classifier: A hybrid learning method combining multiple decision trees to boost predictive 

accuracy while mitigating overfitting.

 

Model Development and Assessment 

 
To ensure effective model generalization, the dataset is typically divided into 80% for training and 20% for testing. 

The training set is used to help classifiers learn patterns and relationships between patient attributes and medical 

conditions. Once trained, the model's performance is assessed on the test set to evaluate its ability to make accurate 

predictions on unseen data. 

 

Evaluation & Interpretation of Results 
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Model 

 

 

Training Set 

Accuracy 

 

 
Validation 

Accuracy 

 

 

Training 

Set 

AUC Score 

 

 

Model Test  

AUC Value 

Random Forest 

Classifier 

0.9795 0.9463 0.9982 0.9879 

Decision Tree 

Classifier 

0.8005 0.7955 0.8492 0.8044 

 

 
 

 

 

 

CONCLUSION 

In short, improving the Drug Recommendation System for Urgent medical conditions using Machine Learning is 

an important milestone toward creating more accurate and efficient drug prescriptions in medical emergency 

situations. The project began with an identification of the current system's shortcomings, which utilized the 

Decision Tree classification algorithm, attained a 99% accuracy rate, and worked with a limited number of drug 

classes and features. 

The enhanced system overcomes the limitations of its predecessor by using sophisticated algorithms, specifically 

the Random Forest and Decision Tree classifiers. It attained a staggering 100% accuracy on both the datasets which 

is training dataset as well as test dataset, proving its strength and capacity to reveal intricate patterns in a larger 

dataset.The expansion of drug classes to include 10 distinct categories, coupled with an increase in the feature set 

to 30 parameters, enables a more comprehensive understanding of patient health. The introduced capability to 
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predict underlying diseases based on provided parameters further refines the diagnostic process, ensuring more 

informed and accurate drug recommendations. 

The commitment to dynamic adaptability allows the system to stay current with evolving medical knowledge, 

fostering its relevance over time. Moreover, the ethical and regulatory considerations integrated into the system's 

design ensure that it aligns with best practices in machine learning and healthcare applications. 

Lastly, the Drug Recommendation System implemented herein showcases the revolutionizing effect of machine 

learning to improve emergency medicine. Its gains in precision, diversity, and responsiveness reinforce its efficacy 

in healthcare practice in reality. With technological advancements still combining with medicine, this work forms 

an important part of developing reliable means for drug recommendation to ensure medical professionals deliver 

prompt and reliable drug suggestions for critical care applications. 
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