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Abstract -  
This project introduces a desktop-based drug allergy alert 

system using Tkinter and Convolutional Neural Networks 

(CNNs)to enhance patient safety and clinical decision-making. 

The application enables user registration, patient data entry, 

image preprocessing, and CNN-based allergy prediction. Based 

on the results, it recommends suitable medications and 

automatically saves reports for future reference. The system 

aims to improve accuracy, usability, and automation in drug 

allergy detection, addressing the limitations of existing systems 

and reducing manual errors in healthcare settings. 
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1.INTRODUCTION  
 

 Drug allergy alert systems play a crucial role in preventing 
adverse drug reactions and improving patient safety in healthcare 
environments. This project presents a application designed to 
Tkinter the process of patient registration, drug allergy detection, 
and medication recommendation using CNN algorithms. Based 
on the prediction, the system recommends suitable medicines 
while automatically saving patient reports for future reference. 
The application provides a user-friendly workflow starting from 
user registration and login, followed by patient data entry and 
image-based analysis using Convolutional Neural Networks.  

 

2. RELATED WORK 

 
Recent studies have explored the use of artificial intelligence 

(AI) and deep learning to improve drug allergy detection and 

management. Traditional rule-based Drug Allergy Alert 

Systems (DAAS) have shown limitations such as high override 

rates and alert fatigue. To address this, researchers have 

proposed CNN and NLP-based models capable of analyzing 

complex clinical data for more accurate and context-aware 

alerts. 

 

2.1. Usefulness of Drug Allergy Alert Systems: Present and 

Future” (Quan et al., 2023) 

 

Researchers reviewed existing Drug Allergy Alert Systems 

(DAAS) integrated within electronic health records (EHRs) to  

 

 

 

assess their effectiveness, validation, and clinical impact. The 

paper synthesizes evidence on how DAAS support clinicians in 

preventing allergic drug reactions and examines key issues such 

as alert fatigue, override rates, and usability. It also explores 

strategies for improving DAAS, including contextualized alerts, 

severity stratification, and non-interruptive notifications, to 

enhance safety and reduce workflow disruption. 

Advantages: Improves patient safety by preventing 

prescriptions that could trigger allergic reactions. 

Disadvantages: High override rates due to non-specific 

excessive alerts contribute to alert fatigue. 

 

2.2 Deep Learning for Detection of Drug Hypersensitivity 

Reactions” (H. Kim, J. Park, and S. Lee, 2024) 

This study introduces a CNN-based deep learning framework for 

detecting and classifying drug hypersensitivity reactions 

(DHRs) using diverse clinical and biochemical data. By 

integrating structured patient information, genetic markers, and 

clinical notes, the model identifies complex patterns that 

traditional rule-based systems may overlook. The approach 

highlights the potential of AI to enhance pharmacovigilance and 

real-time drug safety monitoring. 

Advantages: Enables real-time alert generation integrated with 

hospital EHR systems. 

Disadvantages: Requires large, diverse, and well-annotated 

datasets for optimal performance. 

 

2.3 AI-Driven Clinical Decision Support for Drug Allergy 

Management” (R. Mehta, A. Singh, and L. Thomas, 2023) 

 

This study presents a CNN-based Clinical Decision Support 

System (CDSS) that integrates Natural Language Processing 

(NLP) to detect and manage drug hypersensitivity reactions. The 

model introduces an interpretability module combining Grad-

CAM and attention visualization, enhancing transparency and 

clinical trust. It demonstrates superior predictive performance 

compared to traditional rule-based and machine-learning 

systems. 

Advantages: Achieves higher predictive accuracy than 

traditional machine-learning models. 

Disadvantage: Requires high-quality, large-scale datasets for 

reliable model generalization. 

 

2.4 Integration of Deep Learning and EHR Systems for 

Automated Drug Allergy Alerts” (S. Patel, Y. Zhang, and M. 

Banerjee, 2024) 

 

This paper proposes an AI-based clinical decision support 

system integrating deep learning with Electronic Health Records 

(EHRs) to detect and prevent drug allergies. Using CNN and 

NLP models, it analyzes patient data to generate real-time alerts 

and recommend safer medication alternatives. The system 

employs a hybrid cloud framework ensuring scalability, data 
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privacy, and compliance with healthcare standards like HL7 

FHIR and HIPAA. 

Advantages: Real-time allergy detection and safer drug 

recommendations. 

Disadvantages: Requires strong IT infrastructure and data 

security measures. 

 

2.5 Deep-Learning-Based Drug Recommendation and ADR 

Detection Healthcare Model on Social Media” (Swati Dongre & 

Jitendra Agrawal, 2023) 

 

This study presents a deep-learning-based model that uses social 

media data for drug recommendation and adverse drug reaction 

(ADR) detection. By analyzing preprocessed clinical tweets, the 

system applies machine learning and deep learning algorithms 

such as SVM, Random Forest, and DNNs to classify ADRs and 

suggest suitable medications. It also uses collaborative filtering 

to link patients, diseases, and drugs, supporting personalized 

therapy and pharmacovigilance.  

Advantages: Enables real-time ADR detection using large-

scale social media data. 

Disadvantages: Social media data can be noisy and unreliable. 

 

3.PROPOSED SOLUTION 

 
The proposed Drug Allergy Alert System demonstrates highly 

promising results in accurately predicting potential drug 

allergies and suggesting safer alternatives through the 

integration of Convolutional Neural Network (CNN) models 

and a Tkinter-based user interface. The system was tested using 

a dataset containing patient medical histories, drug 

compositions, and allergy-related image data. During 

experimentation, the CNN model exhibited strong learning and 

generalization capabilities, achieving high accuracy, sensitivity, 

and specificity in detecting possible allergic reactions before the 

administration of drugs. 

 

3.1 Architecture 

 

 
Fig-1 System Architecture Diagram 

3.2 Block Diagram 

 

Fig-2 Block Diagram 

3.EXPECTED RESULT 

 
The results indicate that the CNN effectively recognizes subtle 

patterns and correlations between patient data and allergic 

responses, which are often challenging to identify manually. The 

model’s accuracy rate was significantly higher compared to 

traditional rule-based or manual detection methods, confirming 

the efficiency of machine learning in medical prediction tasks. 

Moreover, the system’s performance remained consistent across 

multiple testing scenarios, demonstrating robustness and 

adaptability in handling diverse patient datasets. 

 

The discussion highlights the clinical relevance of the system. 

By providing real-time alerts and alternative drug suggestions, 

the system aids healthcare professionals in making safer and 

faster decisions, ultimately reducing the risk of adverse drug 

reactions (ADRs). The incorporation of a Tkinter GUI further 

enhances usability, allowing users to easily input patient 

information, upload medical images, and instantly visualize 

prediction results. 

 

5.CONCLUSION 

 
The proposed Drug Allergy Alert System successfully integrates 

modern machine learning techniques with a user-friendly 

desktop interface to enhance patient safety and clinical decision-

making. By utilizing a Convolutional Neural Network model, 

the system intelligently predicts potential drug allergies based 

on patient history and image data. This approach helps minimize 

human error and provides a more reliable and automated 

mechanism for identifying adverse drug reactions before 

prescription. The integration of Tkinter as the graphical user 

interface ensures that healthcare professionals can easily input 

data, visualize predictions. The CNN algorithm, with its superior 

pattern-recognition capability, efficiently analyzes complex 

datasets, providing high accuracy in allergy prediction and 

alternative drug recommendations. 

 

6.FUTURE SCOPE 

 
The future scope of this project is extensive and holds significant 

potential for development in various domains of agriculture and 

technology. With the growing importance of  

 

 

precision agriculture and the need for efficient crop 

management, this system can be enhanced and integrated with 

several emerging technologies to make it more reliable, scalable, 

and accessible. 
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