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Chronic diseases require continuous management
and support, often over a lifetime.
 
Patient self-management improves outcomes and
reduces healthcare costs.
 
Large Language Models (LLMs) can power chatbots
to assist patients with guidance and motivation. Two main challenges: 

Hallucinations (factually wrong answers). 
System complexity for multi-disease,
secure deployment. 

Why Mixture of Doctors?
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Specialized “Doctor” modules for each chronic disease
(diabetes, multiple sclerosis, hypertension). 

Each Doctor uses RAG: retrieves validated medical
knowledge before generating answers. 

The Orchestrator routes queries to the right Doctor(s),
enabling cross-disease reasoning. 
Responses are combined by a Synthesizer into a single
coherent answer. 

Entirely built on open-source LLMs for privacy and local
deployment.

Concept
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Fine-tuning LLMs is costly, slow, and
prone to “catastrophic forgetting.” 
RAG is a more scalable solution:
knowledge can be updated without
retraining. 
Ensures accuracy and up-to-date
answers while protecting patient
data privacy. 
Open-source models allow
compliance with GDPR and HIPAA.

Motivation



Functional

djfjdk

Requirements
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FunctionalFunctional Non-Functional

Query submission through CLI. 
Accurate response generation with
RAG.
Specialized Doctors per disease. 
Logging and persistence of user
conversations.
Support for multi-user identification. 

GDPR-compliant privacy. 
High availability (≥ 99%). 
Scalability: add new Doctors without
re-architecting. 
Usability: intuitive CLI. 
Performance: most responses < 5
seconds. 



Architecture

Orchestrator-Workers model::
Orchestrator delegates tasks to
Doctors. 
Doctors: disease-specific RAG
modules with vector databases.
Synthesizer: merges outputs into one
answer. 
Modular, scalable, and maintainable. 

Introduction Requirements Design Implementation



Central entry point. 
Classifies queries as easy,
medium, or hard. 
Uses an LLM to decide routing. 
Maintains long-term memory
via conversation history
database. 

Orchestrator
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RAG-based expert per disease. 
Retrieves PubMed-sourced
chunks from Qdrant vector DB. 
Generates fact-based responses. 
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   Doctor



Independent service that aggregates
multiple Doctor outputs into a unified,
consistent answer. 
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Synthesizer



API Gateway for requests routing. 
Message Broker for async communication. 
Redis Streams for streaming responses. 
Document Database for chat histories. 
Vector Databases for embeddings.  

InfrastructureEasy queries: req-res, handled
by the Orchestrator. 
Medium queries: pub-sub,
handled by one Doctor. 
Hard queries: decomposed
and processed in parallel by
multiple Doctors, then
synthesized. 

Responses are streamed token-
by-token 

Interaction
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FunctionalAvailability

djfjdk

Stateless services
(Orchestrator,
Doctors, Synthesizer)
scaled horizontally. 
Load balancing
ensures resilience.
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FunctionalFault-Tolerance FunctionalConsistency

djfjdk

Databases use
leader-follower
replication. 
Failed replicas
automatically
replaced. 
Retry mechanisms
prevent permanent
loss of queries. 

djfjdk

Designed as an AP
system (availability +
partition tolerance). 
Eventual consistency
acceptable for chat
history. 
Knowledge bases
updated offline.



Implementation
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NGINX: Reverse proxy and single gateway for
incoming traffic.
Redis: Handles real-time streaming of response
fragments for token-by-token generation.
Qdrant: Vector database for indexing and
searching semantically similar documents.
MongoDB: Flexible persistence layer for storing
conversation histories.
Groq API: Provides access to high-performance,
low-latency LLM inference.
Docker & Swarm: Used for service
containerization (Docker) and orchestration
(Swarm).
Apache Kafka: Event streaming platform for
decoupled and fault-tolerant messaging.



Conclusions
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Finite Conversational Memory
Standard RAG Implementation
Minimal Security

Limitations
Advanced User Interface
Rigorous RAG Evaluation
Automated Ingestion Pipeline
Multi-Agent System

Future Work



Demo
Demo Link @YouTube

https://youtu.be/se8-QFCYh1Q
https://youtu.be/se8-QFCYh1Q
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