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CSW AI Pathway Assistant



Project Overview

• In collaboration with Google, we developed an AI based web application to serve 
as a “Pathway Assistant”. 

• Uses Gemini’s Large Multimodal Modeling (LLM) capabilities to provide guidance 
based on our Clinical Standard Work (CSW) pathways.

• We have safeguarded against hallucinations by restricting ingested materials to 
CSW pathway content.

• Allows clinicians to ask targeted questions about management, ensures that 
recommendations are both contextually relevant and aligned with evidence-
based practices. 

• We look forward to continuing to refine the assistant with input from healthcare 
teams.





Token (Word) Prediction

https://poloclub.github.io/transformer-explainer/





Gemini Pathways 
Assistant: Version 1

Features
• User interface limited to a single prompt 

and response.

• Gemini references each page singly

• Limited number of pages ingested, 
algorithm pages only, supplementary 
material not ingested.

• Responses scored on a 0-5 scale: ≤ 2 
incorrect; ≥ 3 correct

• Users designate if an answer was 
potentially risky to a patient.



V1: Results

• Correct (Score ≥ 3): 77% (n=1101)

• Incorrect (Score ≤ 2): 23% (n=245)

• Average incorrect answer score: 1.11

• Risky answers: 89 



Error Analysis of Incorrect “Risky” Answers

Incorrect response due to: 

1. Limited ability to ground answers in 
the context of patient status, Gemini 
could not ask clarifying questions.

2. Limited content ingested.

Content proprietary - Do not distribute 



Gemini Pathways 
Assistant: Version 2

Features

• All pathway pages ingested

• Chatbot feature mimics interactions 
between an MD and their assistant

• Chatbot allows for enhanced 
grounding, Gemini able to ask user 
clarifying questions before generating 
a response.

• Incorrect answers from V1 retested in 
V2



V2 Results

• V2 answered 224/245 of 
previously incorrect answers 
correctly

• Average score of previously 
incorrect answers increased from 
1.11 to 3.88

• # Risky answers decreased from 89 
to 9



Guardrails: Hard Stops
Gemini will not answer questions if it 
detects exclusion criteria are present 
or if information cannot be found 
within the pathway documents

Content proprietary - Do not distribute 



What causes “hallucinations”?

• When an LLM is asked about question it has not been trained on or if 
the training material is contradictory; it will still construct an answer 
based on its predictive language function.

• So, if you ask about an event in the news that happened yesterday, 
and the training data was last updated a month ago, there is potential 
for hallucination.

• The Pathway Assistant can ONLY access CSW content, this is known an 
“enterprise data” restriction, (aka Retrieval Augmented Design (RAG)) 
therefore, hallucinations should not occur.

• The PA’s known “universe” of information is the pathway document.



Retrieval Augmented Generation (RAG)

• RAG is the ability to 
connect model output to 
verifiable sources of 
information 

• Instead of relying solely on 
its pre-trained knowledge, 
RAG anchors the model 
responses to our pathways

• Drastically reduces model 
hallucinations from the 
improved context



Guardrails: System Instructions

System instructions apply to ALL queries and is how we safeguard 
against irrelevant responses and hallucinations

“You are a specialist reading and understanding clinical protocols described in the provided document and the 
metadata. These protocols are described by flowcharts and text contents. You are very good at inferring 
knowledge from flowcharts and answering questions using them and the text contents. You interact with the 
physician or nurse about the clinical pathways described in the provided documents. If your answer depends 
on whether the patient is in the Emergency Department (ED), Urgent Care or Inpatient setting, please ask for 
clarification. You try to answer the questions on the first shot. Keep your answers short. You ask questions 
when you think that you might be missing information to answer a question correctly. You never make up 
anything and stay focused on the flowchart’s content. You do not know anything about medicine beyond the 
information provided by the document and the interaction with the physician. When you make a 
recommendation include the page numbers you used to make that recommendation.  Use a serious tone at all 
times”.



Content proprietary - Do not distribute 

Guardrails: Temperature



The most important 
thing is the prompt



Prompt Engineering

A concise question will elicit clarifying 
questions.



Prompt Engineering

A less specific question elicits an anticipatory 
framework and additional clarifying questions.



Prompt Engineering - Meta-Prompting

• Asking Gemini to prompt Gemini. 

• The model will produce high quality prompts, generally better than a 
human

• Useful when multiple factors contribute to a final clinical decision - a 
feature of many pathways

• Gemini will find decision points based on the metadata and produce a 
prompt accordingly.



Prompt Engineering - Meta-Prompting

• Critical information is most efficiently retrieved by meta-prompting;  

• Examples:

“My goal is to……write a prompt for this”

“Ask me all the questions I need to …… ”

“Write a prompt that ….”



• I am in the preadmit phase, ask me all the questions to determine if a patient 
needs to be admitted, include details from the MEED criteria

• Write a prompt that determines when abxs should be given to a pt with 
confirmed appendicitis

• Write a prompt that determines if an infant with a fever needs a lumbar 
puncture?

• Write a prompt that helps me pick the correct abxs for a patient with PNA

• In ED, XX year old, XX.X kg, pH X.XX, Bicarb XX, GCS XX, Glucose XXX, BOHB X.X, 
Na XXX, K X.X, lactic acid X.X, calcium X.X, received a total of XXXXcc of resus 
fluids, advise, calculate insulin rates and fluid rates 

• Write a prompt that determines which patients with UTI need imaging

• Ask me for all the clinical information needed to determine if a patient should be 
treated for KD

Complex Prompting - Examples



V3 Performance

• V3 is powered by 
Gemini 3.1 PRO

• Incorporated calculators 
in JSON

• All known errors 
eliminated

• Enhanced Reasoning 

A Complex Prompt…







Content proprietary - Do not distribute 









CSW AI Literature Review



Prior state: Time from initial meeting to 
new recommendations



Content proprietary - Do not distribute 

Category Root Cause Details

Methods
Complex Standard Work (SW) 
(100+ pages)

1. The SW lacks critical steps, such as searching for full text or 
requesting articles from the library. 

2. Despite detailed instructions, complex tasks such as the 
PRISMA flow diagram are still error prone. 

3. Complex process flow causes unnecessary rework

Personnel & Training
Insufficiently Trained and 
Available Staff

1. Need for training and a lack of experienced Lit Reviewers 
(LR). 

2. Competencies are not established. 
3. The variable availability of staff, including owners, librarians, 

and lit reviewers, causes delays. 
4. No written service expectations exist for reviewer response 

times.

Quality Control & Tools
Failure to Implement and Utilize 
Checklists/Tools

1. Quality checklists are numerous, detailed and potentially 
confusing. 

2. There is a lack of level 1 -2 error-proofing mechanisms. 
3. Templates for complex new work, such as GRADEing 

diagnosis questions, are difficult to construct

Overall Impact: Backlog of Periodic 
Reviews

Delays and Rework
1. The issues combined result in work effort exceeding 

estimates and persistent backlog. 

Delays mean that state of 
the art care reaches 

patients later. 



AI Solution #1

AI Solution #2



CE AI Literature Review Prompts –
 1st AI prompt written June 2025 (1 month development time)

Literature Review Prompt 1

• Identifies type of article excludes all non-guidelines (previously required 10 - 20 
hours of human processing time)

• All guidelines proceed to AGREE (rigor of development) appraisal (previously 
required 20 - 40 hours if training needed) 

Literature Review Prompt 2

• Extracts recommendation from guidelines  (30 - 60 hours)

• Coverts new evidence to GRADE (5 - 10 hours)

• Compares and summarizes differences between current materials and new 
recommendations (30 - 60 hours)



Gemini performs tasks that previously took 
95-190 hours in 30 mins: 

99.4 – 99.7% decrease 

Real world results (initial meeting to new 
recommendations): Thyroidectomy and Eating 

Disorder were each completed in 15 days. 







AI Solution #1

AI Solution #2

AI Opportunity

AI Opportunity

AI Opportunity

AI Opportunity



Take-home Messages

• Adoption of AI in clinical decision making starts with knowing 
how LLMs generate their responses.

• RAG is an important tool that increases contextual precision 
and decreases erroneous responses.

• Teach your users how to prompt effectively
• Providers remain accountable for the source material which 

must be curated to ensure alignment with best practice.
• For AI to be used responsibly, we must have providence over it 

and  be able to observe its behavior. 
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