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ABSTRACT:

Healthcare institutions manage various activities such as patient registration, appointment scheduling and medical-record management. Performing these
activities manually can cause delays, errors and difficulties in coordination.This paper presents MediFlow, an MCP-based healthcare workflow
orchestration system that uses Artificial Intelligence, Large Language Models (LLMs) and multi-agent systems to automate administrative healthcare
processes. The system consists of specialized agents for patient registration, appointment scheduling, medical-record management and data validation.
Model Context Protocol (MCP) enables communication between Al agents and external tools. The system uses React for the frontend, Python and FastAPI
for backend operations, Supabase for database management and Redis for shared workflow context. A centralized dashboard helps monitor patient
information, appointments and workflow status. MediFlow aims to improve administrative efficiency and coordination while supporting healthcare
professionals in routine operations..
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1. Introduction:

Healthcare institutions handle multiple administrative activities, including patient registration, appointment scheduling, medical-record management and
laboratory-report processing. Managing these activities through separate systems can lead to delays, repeated data entry and communication
gaps.Artificial Intelligence and Large Language Models provide opportunities to automate routine operations. However, Al systems also require a
mechanism to interact with external tools and services.MediFlow addresses this challenge by combining LLMs, Model Context Protocol and multi-agent
AL 1t uses specialized agents to perform different healthcare tasks and coordinates their execution through a central orchestrator.The system provides a
centralized dashboard to monitor patient details, appointments, workflow progress and task status. Its main purpose is to simplify healthcare administration
and improve coordination between different processes.

Problem Statement:

Traditional healthcare workflows often depend on manual coordination and disconnected applications. This can result in delayed appointments, duplicate
data entry, inconsistent patient information and difficulties in tracking ongoing activities.

There is a need for an intelligent system that can understand user requests, distribute tasks among specialized agents, connect with external tools and
monitor workflow execution. MediFlow aims to address these challenges through MCP-based integration and multi-agent workflow automation.

Objectives:
1. To develop an intelligent healthcare workflow automation system.
2. To implement specialized Al agents for different healthcare activities.
3. To integrate external tools using Model Context Protocol.
4. To automate patient registration and appointment scheduling.
5. To manage authorized patient records and laboratory reports.
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Scope of the Project:

MediFlow focuses on automating selected administrative healthcare processes. It supports patient registration, appointment scheduling, medical-record
management and workflow validation.

The system uses Al agents to coordinate tasks and MCP to connect with external tools. It also provides a dashboard for monitoring workflow execution
and patient-related information.

The project is intended to assist healthcare professionals with administrative activities. It does not replace doctors or make independent clinical decisions.

2. Literature Survey:
1 Healthcare Information Systems

Healthcare Information Systems support patient registration, appointment management and medical-record storage. However, separate applications can
create difficulties in coordinating different healthcare activities.

2 Artificial Intelligence in Healthcare

Artificial Intelligence helps process information, understand user requests and automate repetitive tasks. Large Language Models provide natural-
language understanding, which can be used to simplify healthcare administration.

3 Multi-Agent Systems

Multi-agent systems divide complex tasks among specialized agents. Each agent performs a specific responsibility and communicates with other agents
to complete the overall workflow.

4 Model Context Protocol

Model Context Protocol provides a standardized mechanism for connecting Al applications with external tools and resources. It enables agents to discover
and use supported tools through a common interface.

5 Research Gap

Existing systems often manage healthcare activities separately. MediFlow aims to integrate multiple administrative workflows using MCP, specialized
Al agents, shared context and centralized monitoring.

3. Methodology:

MediFlow follows a multi-agent workflow architecture. Initially, the user submits a request through the React interface as shown in fig 1.
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Fig 1 MediFlow system workflow and architecture

System Architecture:

The system consists of a React-based frontend, an Al orchestration layer, specialized agents and an MCP integration layer. FastAPI manages backend
communication. Supabase with PostgreSQL stores persistent data, while Redis maintains shared context and workflow status. The dashboard displays
patient information and workflow progress.

The technology stack is listed in Table 2.
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Table 2 Software technology stack of MEDI FLOW

Layer Technology Purpose

Frontend React Building interactive user interfaces and dashboard

Backend Python Implementing backend logic and Al agent operations

API Framework FastAPI Creating .RE.ST APIs and handling frontend-backend
communication

Server Uvicorn Running the FastAPI application

Protocol MCP Connecting Al agents with external tools and services

Al LLM Understanding natural-language requests and generating
responses

Database Platform Supabase Proyldlng database services, authentication and backend
services

Database PostgreSQL Stonpg and managing structured patient and
appointment data

Context Store Redis Maintaining shared agent context and temporary

workflow state

The MediFlow architecture consists of interconnected layers responsible for user interaction, Al processing, task coordination, tool integration, backend
communication and data management.

The presentation layer uses React to provide the user interface and dashboard. The AI processing layer uses an LLM to understand natural-language
requests. The orchestration layer selects and coordinates specialized agents. The agent layer contains Intake, Scheduler, Records and Validator Agents,
each responsible for a specific healthcare workflow.

The integration layer uses MCP to connect agents with authorized external tools and services. FastAPI manages backend operations and communication
between system components. Supabase with PostgreSQL stores persistent patient information, while Redis maintains shared context and temporary
workflow information. The dashboard displays workflow status, patient details, appointments and recent activities.

Multi-Agent Architecture

Intake Agent: The Intake Agent handles patient registration. It collects the required patient details, checks for missing information and creates or updates
patient records through authorized tools.

Scheduler Agent: The Scheduler Agent manages appointment-related activities. It checks doctor availability, identifies suitable appointment slots, handles
scheduling conflicts and processes booking requests.

Records Agent: The Records Agent manages authorized patient information. It retrieves patient history, updates medical records and accesses laboratory
reports according to the user's permissions.

Validator Agent: The Validator Agent checks the information produced by other agents. It identifies missing fields, detects inconsistencies and flags
workflow errors before completion.

MCP Integration

MCEP acts as the standardized communication mechanism between the Al agents and external healthcare tools. MCP servers expose available tools and
resources, allowing the connected Al application to discover and invoke supported operations.

For example, when a patient requests an appointment, the Scheduler Agent can use an MCP-exposed availability-checking tool and an appointment-
booking tool. The result is returned to the agent and passed to the workflow orchestrator for further processing.

MCP does not replace the underlying APIs or databases. It provides a common protocol through which Al applications can interact with supported
external services.

4. Results

The MediFlow prototype provides a centralized platform for coordinating selected healthcare administrative workflows. It integrates specialized agents
for patient registration, appointment scheduling, medical-record management and validation.

The dashboard provides visibility into patient information, workflow progress, completed tasks and pending activities. The system can be evaluated
through workflow completion, data consistency, tool integration and error-handling tests. Quantitative performance results should be added after actual
system testing.

Output Images :



International Journal of Research Publication and Reviews, Vol (7), Issue (11), November (2026), Page — 819-823

822

MediFlow

Automated Patient Intake

Smart Appomntment Scheduling

Modical Recoras Management

Reel- Time Dashboard Moriorng

Dashboard

Recent Workflows

Live View

Live Execution

MediFlow




International Journal of Research Publication and Reviews, Vol (7), Issue (11), November (2026), Page — 819-823 823

MediFlow Panent Dty

Patient Data

At Verma

Prya Nalr

Sunita Desai

Modan Singh

Kavatha Memon

5. Conclusion

MediFlow presents an MCP-based healthcare workflow orchestration system using Artificial Intelligence and multi-agent technology. It coordinates
patient registration, appointment scheduling, medical-record management and data validation through specialized agents.

By integrating MCP, FastAPI, React, Supabase and Redis, the system provides a centralized approach to managing healthcare administrative workflows.
It aims to reduce manual coordination, improve information management and provide better visibility into workflow execution.
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