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Comparing using cosine similarity

Overview

Our Approach

1. Tailored retrieval model.

Prompt: Answer the query based on
the context. If you don't know the

answer, just say so.
®| D

Query: My patient has bipolar

disorder with depression, what
medication to start on?

Clinicians frequently encounter practical challenges when trying to
apply lengthy, complex medical guidelines during patient
consultations. Guidelines for complex conditions, such as bipolar
disorder, can extend over 50 pages, making real-time reference
challenging. This can contribute to deviations from evidence-based

We are tuning the
retrieval /embedding model on
the guidelines so that it gets used
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practice and impact patient outcomes. Consequently, clinicians may to the guidelines and can
inadvertently rely on outdated practices or incomplete information, [] Document 1
potentially compromising patient outcomes. ot 2 " accurately embed tokens (sub
[] ® ——————— words) in a high dimensional

Large Langu

Model

The emergence of Large Language Models (LLMs) built on :
Transformer architectures represents a paradigm shift in information :
retrieval and clinical decision support. These models are capable of :
understanding and synthesizing complex medical texts by encoding

words — and sub word units called "tokens" — into high-dimensional [
spaces.

space.

Embedding Model
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2. Clinical Decision Guardrails.

We are using an existing decision
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program for medical
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Basic Approach

e A basic approach to this would use an LLM along with a retrieval
model as to ingest the CANMAT Bipolar and Depression
guidelines and have the LLM answer questions about content
from the guidelines.

e This approach is called Retrieval Augmented Generation (RAG).
This can help LLMs use up-to-date information, provide sources
and reduce hallucination - instances where models make up

information.

e This simple retrieval augmentation-generated (RAG) system
would not be robust enough for clinical use for hallucinations, so
we propose 4 changes.

Vectors/Embeddings

Fig 1. Overview of the system
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Fig 2. Early example of our system answering a question referencing the guidelines.

I have a patient with bipolar disorder who is currently manic, but is 4 months pregnant. What medication should

I use?

RAG-llama3.3-70b

Given the patient's pregnancy, it's crucial to weigh the risks and benefits of medication use. Preferably, psychosocial
strategies should be used over medications in the first trimester due to the high risk of teratogenicity [7.1.3]. However, since
the patient is currently manic and 4 months pregnant, medication might be necessary. In this case, it's recommended to
use monotherapy with the lowest effective dose [7.1.3]. The guidelines advise against using divalproex due to the elevated
risk of neural tube defects and other congenital abnormalities [7.1.3]. It's essential to consult the FDA website for the most
up-to-date information on medication use during pregnancy and consider the hierarchies presented in the guidelines for
managing bipolar disorder [7.1.3]. Close monitoring and appropriate screening tests should be performed throughout the
pregnancy [7.1.3].
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recommendation as a guardrail
that passes its information to the
model.

3. Enhanced Reliability of LLMs.

We are using techniques that
reduce the likelihood LLMs from

hallucinating.
4. Explainable Interface.

We are bundling these
technologies in an interface that
makes it clear why the chatbot is
providing a recommendation.
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