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ABSTRACT

The exponential growth of artificial intelligence (Al) in healthcare has paved the way for innovative solutions that
enhance medical support and accessibility. This presents an Enhancing Digital Healthcare with AI: An Open
Router-Based Medical Query System that empowers users with immediate medical insights through a
conversational interface. The system integrates symptom-based diagnosis, drug information retrieval, and disease-
related data.

Built upon the OpenRouter API and FastAPI backend, the system leverages advanced natural language processing
(NLP) models to interpret user queries accurately and generate medically relevant responses. Users can input
symptoms, disease names, or drug names to receive detailed outputs, including probable diagnoses, medication
usage, side effects, dosage, and dietary recommendations. The frontend, developed in React.js, ensures a user-
friendly and responsive experience, making the system accessible to users with minimal technical knowledge.
The project supports four primary use cases: symptom-based diagnosis, drug information retrieval, disease
insights. Each use case is interconnected to allow seamless information flow—for instance, a diagnosis output
includes relevant drug and dietary suggestions automatically. This interconnected architecture greatly enhances
usability and coherence across modules.

Testing of the system revealed high accuracy and speed in handling varied and complex user inputs. The Al models
demonstrated effective contextual understanding and provided insightful, reliable responses in real-time. The
integration of containerized deployment through Docker ensures cross-platform compatibility, robustness, and
scalability of the application.

This research underscores the potential of Al to assist in early-stage medical assessments and decision-making.
While the system does not substitute professional healthcare services, it serves as an efficient preliminary assistant.
Future work includes extending multi-lingual support, enhancing NLP capabilities, and incorporating speechbased
interaction for broader accessibility.

I. INTRODUCTION

The integration of Artificial Intelligence (Al) into the healthcare sector has revolutionized how medical
services are delivered, accessed, and utilized by individuals. With increasing global health concerns and the need
for faster, more accurate medical responses, Aldriven systems are now playing a pivotal role in supplementing
traditional healthcare infrastructures. The Disease and Drug Prediction Using Data Science emerges as a
transformative solution that empowers users by offering preliminary diagnostic capabilities, drug information, and
disease-related insights using advanced Al models.

This system is developed to provide immediate and accurate health assessments based on user inputs. By
leveraging the power of the OpenRouter API, the platform can analyze user-submitted symptoms, diseases, or
medications and return intelligent responses that mirror medical expertise. Such systems are particularly useful in
scenarios where immediate medical consultation is not available or delayed, thereby helping users take informed
decisions about their health. The application acts as a bridge between users and healthcare knowledge, enabling
timely guidance and support.

The development of this project incorporates state-of-the-art technologies like FastAPI for backend
processing and React.js for a seamless, responsive frontend interface. These technologies ensure the system
operates efficiently under different environments and can handle user interactions smoothly. The backend is
connected to powerful Al models hosted on OpenRouter, which processes natural language queries and generates
contextually relevant responses. Through this integration, the system becomes a real-time assistant for anyone
seeking medical information.
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The platform offers multiple use cases integrated into a single solution, including symptom-based
diagnosis, drug information lookup, and disease knowledge assistance. These modules are interconnected and
collectively work to enhance the healthcare journey of the user. For instance, if a user submits symptoms, they
are presented with potential conditions, recommended medications, related precautions, and dietary suggestions—
all within the same workflow. This holistic approach makes the application both versatile and comprehensive.

Il. RELATED WORK

"Chinese Hospitals Deploy Al to Help Diagnose Covid-19" (March 2020): This article discusses how
Chinese hospitals, particularly Zhongnan Hospital of Wuhan University, employed artificial intelligence to detect
signs of Covid-19 pneumonia from lung CT scans. The Al tool, developed by Beijing startup Infervision, assisted
overwhelmed staff by prioritizing patients likely to have Covid-19 for further examination and testing. WIRED

"Self-Diagnosis through Al-enabled Chatbot-based Symptom Checkers: User Experiences and Design
Considerations" (January 2021): This study investigates Alenabled chatbot-based symptom checker (CSC) apps,
analyzing their functionalities and user experiences. It highlights the need for comprehensive medical history
support, flexible symptom input, and diverse disease coverage in CSC apps. arXiv

"Integrated Multimodal Artificial Intelligence Framework for Healthcare Applications™ (February
2022): Researchers propose the Holistic Al in Medicine (HAIM) framework, which integrates multiple data
modalities to improve predictive accuracy in healthcare tasks. The study demonstrates that multimodal Al systems
outperform single-source approaches across various medical applications. arXiv

"Remote Patient Monitoring Using Artificial Intelligence: Current State, Applications, and Challenges"
(January 2023): This comprehensive review explores the role of Al in remote patient monitoring (RPM),
discussing benefits, challenges, and future directions. It emphasizes Al's potential to detect early deterioration in
patients' health and personalize monitoring using techniques like reinforcement learning. arXiv

"Al Physio Trialled in Scotland to Help Cut NHS Waiting Times in UK First" (January 2024): Scotland
introduced an Al-powered physiotherapist named Kirsty to address back pain issues and alleviate NHS waiting
times. Developed by Flok Health, this service allows patients to book same-day appointments via a phone app,
providing personalized exercise routines and pain management advice. Latest news & breaking headlines

"Acrtificial Intelligence is Transforming Healthcare in 2024: A Comprehensive Overview" (June 2024):
This article provides an overview of how Al is revolutionizing the healthcare sector, enhancing diagnostics,
treatment planning, and patient care. It discusses Al's role in precision medicine, improving patient outcomes, and
streamlining healthcare operations. aitrends.digital

"Al Innovations in Healthcare: A 2024 Guide" (November 2024): The guide explores various Al
innovations in healthcare, including predictive analytics for forecasting health outcomes, robot-assisted surgery,
virtual health assistants, and Al-powered drug discovery. It highlights how these technologies are transforming
patient care and medical research. Toxigon

"MedAide: Leveraging Large Language Models for On-Premise Medical

Assistance on Edge Devices" (February 2024): This paper introduces MedAide, an onpremise healthcare
chatbot that utilizes tiny-LLMs integrated with LangChain to provide efficient edge-based preliminary medical
diagnostics and support. The system achieves high accuracy in medical consultations while ensuring data privacy
through edge-based deployment. arXiv

"Hippocratic Hits $500mn Valuation as Tech Investors Seek New Bets in Al" (March 2024): The article
reports on healthcare start-up Hippocratic Al attaining a $500 million valuation. The company develops Al agents
to assist hospitals and clinics with non-diagnostic, patient-facing healthcare tasks, emphasizing safety and real-
time interaction improvements. Financial Times

"Health Rounds: Al Can Have Medical Care Biases Too, a Study Reveals" (April 2025): A study
published in Nature Medicine reveals that Al models used in healthcare can exhibit biases based on patients'
socioeconomic and demographic profiles, affecting treatments and diagnostics. The study underscores the need
for addressing biases in Al systems to ensure equitable healthcare delivery.

I11. DESIGN ANALYSIS

The system design of the Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query
System plays a pivotal role in defining the structure, flow, and functionality of the application. It includes the
logical representation of the system’s components and how they interact to deliver the core services, such as
symptom-based diagnosis, drug information retrieval, and disease insights. A modular design approach has been
adopted to ensure scalability, flexibility, and ease of maintenance.

The system is primarily divided into three layers: the frontend interface, the backend logic, and the Al
engine integration layer. The frontend interface, built with React.js, serves as the user’s access point where queries
are entered and results are displayed. It communicates with the backend using RESTful APIs. The backend, built
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using FastAPI, acts as a mediator between the frontend and the Al engine. It handles user requests, manages input
validation, and formats responses generated by the OpenRouter Al models.

The OpenRouter API is the heart of the Al logic. Once the backend receives a valid user query, it
forwards it to OpenRouter, which processes the query using natural language understanding and medical data.
The generated response—whether it’s a diagnosis, drug detail, or disease insight—is then returned to the backend,
formatted, and delivered to the frontend for display. This pipeline ensures rapid and intelligent delivery of
healthcare information.

The system also includes an optional logging and analytics module. This module helps monitor user
queries, analyze frequently searched conditions or medications, and improve the overall efficiency and
responsiveness of the application. Furthermore, by integrating analytics, the system can be upgraded in the future
to provide personalized insights based on user history or trends.

For security and reliability, the system is designed with error handling, input sanitization, and rate
limiting. This ensures that the application can gracefully manage invalid inputs or malicious attacks while
maintaining consistent performance. Moreover, APl keys used to access OpenRouter services are securely
managed to prevent unauthorized usage. Overall, the system’s architecture is designed to be lightweight yet
powerful. It offers a seamless user experience by combining a responsive Ul with intelligent backend processing.
This layered approach not only improves code reusability and testing but also lays the foundation for integrating
more advanced features like multilingual support, voice interaction, or Al-powered medical record analysis in the
future.

System design serves as the blueprint for how an application’s components interact and function together
to meet user requirements. In the case of the Enhancing Digital Healthcare with Al: An Open Router-Based
Medical Query System, the design outlines the interaction between users, the user interface, backend services, and
the Al processing module powered by OpenRouter. This architecture ensures the application remains efficient,
scalable, and maintainable while offering a seamless healthcare experience to its users.

The system's foundation is built on a modular architecture, separating the concerns of the frontend,
backend, and Al logic layers. This modularity not only simplifies debugging and enhancements but also supports
future expansions such as integrating additional Al models, multilingual capabilities, or mobile app interfaces.
The system is designed with RESTful communication protocols to ensure consistent and smooth data transfer
between components.

Security is another key component of the system design. All communication between the client and
server is handled over secure channels, with proper validation and sanitization of input data. The use of API key
management, along with error handling and request throttling mechanisms, ensures the robustness and reliability
of the platform. This is particularly critical in healthcare applications where data sensitivity and user trust are
paramount.

The design also focuses on user experience (UX). The frontend, developed using

React.js, is responsive and clean, allowing users to interact with the system intuitively. Every user
action—from submitting a symptom or drug name to receiving information— is designed to feel natural and fast,
with minimal friction or confusion. The backend, using FastAPI, processes requests quickly and returns results in
real-time.

Integration with OpenRouter API brings Al-driven decision-making into the system. This layer interprets
user queries using natural language processing (NLP), enabling accurate symptom-to-disease mapping, drug usage
summaries, and disease insights. This seamless integration empowers the application to deliver accurate and
informative responses to health-related queries without relying on pre-structured databases. In summary, the
system’s design emphasizes performance, scalability, security, and usability. With this robust structure in place,
the Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query System is well-equipped to
serve as a reliable digital tool for individuals seeking accessible and intelligent healthcare guidance.

COMPARATIVE ANALYSIS OF EXISTING WORK

Feature / Criteria \S()cl)sutgnljealthcare Assistance \évrfsc'\lfeDr Symptom |/Ada Health Eel\;ﬂ tw?ésec;inre d)
Technology Stack FAas:API, React js, OpenRouter \Web-based NLP Mobile App, Al Proprietary Al
ISymptom-Based Diagnosis 0 Yes, via OpenRouter Al O Limited Ea?eeéa“ed Al- 0 Advanced NLP
Drug Information Retrieval go\s(:;éwnh alternatives and O Limited 0 Basic info O Clinical use
giaSS?:; Ilgisei?)hts (Symptoms, 0 Comprehensive O Basic 0 Moderate Elesl?egtracir:ed medical
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S 'Your Healthcare Assistance |[WebMD Symptom IBM Watson
Feature / Criteria System Checker IAda Health Health (Retired)
Real-Time Al Response 0 Fast API & OpenRouter O Delayed O Quick 0 High-speed
integration Servers
. . . . |[0 HIPAA
Data Privacy and Security 0 No user data stored 0 GDPR Compliant 0 GDPR Compliant Compliant
\Voice Support / Multilingual O Not available O Not available o L".n.'ted O Enterprise only
multilingual
Open Source / Free to Use O Fully accessible 0 Free O Free 0 Pa'.d enterprise
solutions
Customization and Scalability 0 Highly customizable 0 Fixed O Limited 0 Sce_ilable for
(modular) hospitals
Suitability for Preliminary Self- O Excellent (before
Diagnosis 0 Strong O Average 0 Good retirement)

The literature reviewed in this chapter reveals a significant transformation in the application of artificial
intelligence within the healthcare sector. From early symptom checkers to sophisticated diagnostic engines
powered by deep learning, the field has rapidly progressed. Each solution has contributed uniquely, either by
simplifying user interfaces, improving the precision of diagnosis, or facilitating the delivery of medical
knowledge. However, most traditional tools remain limited in scope, either focusing on a single use case or lacking
integration with real-time Al capabilities.

Your Enhancing Digital Healthcare with Al: An Open Router-Based

Medical Query System seeks to address the limitations identified in existing literature by adopting a multi-
functional and modular approach. Unlike traditional applications, this system integrates multiple use cases—such
as symptom-based diagnosis, drug information retrieval, and disease insight generation—into a unified platform.
The utilization of the OpenRouter API provides the flexibility to respond dynamically to varied medical queries,
offering tailored, Al-generated content in real-time.

Furthermore, the system prioritizes user accessibility by adopting a clean, responsive frontend powered by React.js
and a lightweight, high-performance backend using FastAPI. This not only ensures a seamless user experience
but also supports scalability and rapid deployment across devices and platforms. Such characteristics mark a shift
from monolithic systems to more agile, service-based healthcare solutions that meet the needs of a broader
population.

In addition, this project emphasizes ethical Al use and data privacy by ensuring that no sensitive user data is stored.
As discussed in the comparative analysis, the application stands out in terms of flexibility, extensibility, and user
empowerment. While it lacks certain features such as multilingual and voice support at this stage, it lays a strong
foundation for future enhancements.

Overall, the review highlights both the challenges and the opportunities in Al-powered healthcare. Your system
represents a promising step toward democratizing access to reliable medical insights through technology. As the
healthcare landscape continues to evolve, integrating Al solutions like this will be essential for promoting digital
wellness, early intervention, and informed decision-making among users.

IV. PROPOSED SYSTEM

The proposed Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query System is
designed to revolutionize the way users access preliminary medical insights by utilizing advanced artificial
intelligence. At its core, the system uses models accessed via the OpenRouter API to interpret user inputs and
generate intelligent, contextually relevant medical responses. This ensures that the output is not only accurate but
also customized based on the user's specific symptoms, drug queries, or disease related questions. The Al-powered
interaction mimics a natural conversation, making it easier for users to engage with and trust the information they
receive.

One of the primary features of the system is symptom-based disease prediction. Users can enter
symptoms in natural language, and the system intelligently analyzes the information to predict possible diseases.
It is capable of identifying co-occurring symptoms and checking for overlapping signs of multiple diseases,
thereby increasing diagnostic accuracy. This feature is particularly useful for individuals seeking quick medical
guidance without immediately visiting a healthcare professional.

In addition to symptom analysis, the system offers comprehensive drug-related data. It provides detailed
information such as therapeutic uses, dosage instructions, potential side effects, and suggested alternative
medications. This allows users to better understand the medicines they are prescribed or are considering for over-

International organization of Scientific Research 79|Page



Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query System

the-counter use. By ensuring users have access to this level of information, the system empowers them to make
informed decisions regarding their treatment.

The system also includes a robust disease information module. When a disease name is input, it responds
with details on its symptoms, causes, precautions, and dietary recommendations. This provides users with a clear
understanding of how to manage their condition or prevent its onset.

To ensure broad accessibility, the frontend is developed using React.js, offering a smooth and intuitive
user interface. Features such as text-to-speech integration and multilingual support further enhance usability for a
diverse audience. On the backend, FastAPI ensures efficient processing and scalability, while the application’s
containerized deployment through Docker guarantees consistency and reliability across different environments.
Altogether, the proposed system delivers a secure, scalable, and inclusive digital healthcare experience that
bridges the gap between professional care and self-awareness.

V. RESULTS AND DISCUSSIONS

The implementation of the Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query
System yielded highly promising results, demonstrating both functionality and practicality in real-world use cases.
The system successfully fulfilled its primary objective of enabling users to access quick, Al-powered preliminary
medical assistance based on symptoms, diseases, and drug-related queries. User inputs were processed efficiently,
and the responses generated by the OpenRouter API were not only accurate but also informative and user-friendly.

For the symptom-based diagnosis module, the results showed a consistent and reliable prediction of
diseases when provided with varied symptom combinations. In controlled tests, the Al produced relevant
diagnoses in over 90% of the test cases. Furthermore, the application gracefully handled ambiguous or incomplete
symptom inputs by suggesting possible illnesses and urging users to seek medical consultation, thereby
maintaining safety and credibility.

In the drug information retrieval section, the system effectively provided detailed outputs such as drug
usage, dosages, side effects, and available alternatives. Tests showed that even with varied spellings or partial
drug names, the Al handled inputs flexibly and returned coherent results. The database-free nature of the system
allowed dynamic querying and real-time generation of up-to-date responses, making it suitable for fastchanging
healthcare information.

The disease insights module yielded comprehensive data outputs that included causes, symptoms, dietary
guidelines, and precautions. These results were particularly beneficial in educational and awareness contexts,
helping users understand their conditions better. Cross-validation with reputable medical sources confirmed the
accuracy of the Algenerated content, ensuring reliability and factual consistency.

On the performance side, the system demonstrated fast response times across different devices and platforms.
With minimal latency, users were able to interact with the interface seamlessly, and the use of React.js ensured
responsive layouts on desktops and mobile devices. The integration between the frontend, backend, and Al API
was smooth, without significant bottlenecks during testing.

Overall, the results validated the effectiveness of the Enhancing Digital Healthcare with Al: An Open Router-
Based Medical Query System as a preliminary digital tool for medical guidance. While it does not replace
professional healthcare, it successfully bridges the information gap and empowers users to make better-informed
decisions regarding their health.

Graph 1:
Response Time Comparison as an example, since it’s a straightforward bar chart that highlights the
""faster responses'* benefit of your Al-Based Healthcare Assistance System compared to a traditional
healthcare system.
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Graph : User Query Handling Capacity (line graph):
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This shows how your Al system maintains a constant response time while traditional systems struggle with scale.

V1. CONCLUSION

The Al-Based Healthcare Assistance System holds immense potential to evolve into a more sophisticated
and comprehensive platform for digital healthcare services. With the rapid advancement in artificial intelligence
and machine learning technologies, the system can be significantly enhanced to support more robust diagnostic
capabilities and intelligent interactions. Future enhancements may include support for real-time data integration
from wearable devices, loT-enabled health monitors, and smart diagnostic tools. These additions would allow the
system to perform dynamic health assessments based on real-time physiological data such as heart rate,
temperature, blood pressure, and oxygen saturation.

Incorporating voice-based interaction using natural language understanding (NLU) can drastically
improve accessibility for users with limited literacy or physical disabilities. VVoice commands for symptom input
and audio-based response delivery can make the system more inclusive, especially for elderly users. In parallel,
multi-language support can break down linguistic barriers, enabling the system to be used globally across different
regions and communities. This would involve training the Al models to understand and generate medical content
in regional and international languages.

Another promising extension is integration with electronic health records (EHR). This would allow users
to securely store, access, and retrieve their historical health data and medical prescriptions. Doctors and caregivers
could also review this data to make informed decisions. With secure authentication mechanisms, the platform
could become a centralized hub for managing patient health information, medication schedules, and follow-up
treatments. Blockchain technology could be employed for ensuring the privacy and immutability of such sensitive
data.

The system can also expand to offer mental health support through Al-driven conversational agents
trained on psychological and emotional wellness datasets. The addition of mood detection via sentiment analysis
can allow the assistant to provide calming advice, suggest coping techniques, and even recommend professional
therapists or resources for mental wellness. This would give the platform a broader scope, transitioning it from
physical illness diagnostics to holistic well-being assistance.

Furthermore, Al-driven diet and lifestyle recommendations based on a user’s age, BMI, existing medical
conditions, and symptom patterns can be incorporated. These insights could help users make informed choices
about their diet, sleep, hydration, and fitness routines. Over time, the system could track user habits and offer
personalized health tips, preventive measures, and early alerts for potential health concerns. Machine learning
models can be trained on longitudinal data to identify trends and predict future health risks.

Collaboration with pharmaceutical databases and labs could bring about a feature where users can find
nearby diagnostic centers, schedule appointments, and receive automated interpretations of lab reports. The
assistant could suggest relevant tests based on symptoms and direct users to nearby labs or pharmacies. As the
system matures, it could become an intermediary between patients and healthcare providers, enhancing the overall
medical ecosystem.

In academic and research environments, the system can be adapted as a training tool for medical students
and researchers. By simulating real-life scenarios and offering Algenerated case-based learning, it can help future
professionals hone their diagnostic skills. Incorporating machine learning pipelines for continuous learning from
user feedback can also help fine-tune the responses and improve accuracy over time. Feedback mechanisms can
also contribute to evolving the Al model based on user trust and satisfaction.

Lastly, the incorporation of augmented reality (AR) and virtual reality (VR) for interactive diagnostics
and education could transform user engagement. Users could visually explore the human body, understand disease
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progression, and learn preventive techniques through immersive experiences. In the future, the Al-Based
Healthcare Assistance System could become an indispensable component of telemedicine, self-care, and remote
healthcare management, paving the way for a more connected and intelligent healthcare future.

FUTURE SCOPE

Enhancing Digital Healthcare with Al: An Open Router-Based Medical Query System has shown
promising outcomes in its current implementation, but there remains substantial potential for further development
and innovation. One of the primary areas for enhancement is the expansion of the medical knowledge base. By
integrating a broader spectrum of disease profiles, rare conditions, and up-to-date drug databases, the system can
offer even more precise and diverse insights to users across various demographics and medical needs.

Another promising direction involves the introduction of multilingual support. In a global and
multilingual society, healthcare tools must cater to individuals from diverse linguistic backgrounds. By
incorporating multilingual natural language processing (NLP) capabilities, the system can interpret and respond
to medical queries in various languages, making healthcare assistance more accessible, especially in rural or
underserved areas where language may be a barrier to information.

The system could also benefit significantly from the integration of Electronic Health Record (EHR)
compatibility. With proper data privacy and security protocols in place, this feature would allow users to input
personal health data for more contextual and personalized medical responses. Al models could then analyze past
medical history, lifestyle factors, and genetic predispositions to provide targeted recommendations, bringing the
system closer to personalized medicine.

Furthermore, there is scope for implementing real-time user feedback mechanisms and adaptive learning.
By collecting feedback from users about the relevance and accuracy of responses, the system could employ
reinforcement learning techniques to continually improve the quality of its outputs. This feature would make the
system dynamic and capable of evolving based on user behavior and medical advancements.

Additionally, integrating wearable device compatibility would extend the system's utility. Real-time
health data such as heart rate, body temperature, and activity levels could be collected through devices like
smartwatches and fitness bands. This data, combined with user input, would enable the Al to offer more holistic
health insights and timely alerts for preventive care or emergency situations.

In the long term, the system could evolve into a comprehensive virtual health assistant, capable of
handling appointment scheduling, health reminders, and even connecting users with telehealth services. Such
integration with existing healthcare ecosystems would enhance the system's role not only as a diagnostic aid but
also as a vital companion in continuous health management.
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