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Abstract

The Al Patient Actor is an openly available web-based app powered by a Large-Language Model that allows medical trainees
to practice diagnosis and communication skills while receiving individualized formative feedback. Healthcare educators can

generate and upload their own cases for use with their students.
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Introduction

The development of clinical interviewing and diagnostic
skills is essential for medical students, as it forms the basis
of effective patient care and treatment decisions [1]. Simu-
lation of physician—patient interactions with standardized
patients (SPs) has become an integral part of medical train-
ing, offering a safe environment for student practice [2].
However, SP use is resource-intensive, limiting availability
to medical students due to constraints on time, personnel,
and financial resources. Recent advances in Large-Language
Models (LLMs) provide opportunities for innovative ways to
provide cost-effective and scalable opportunities for practic-
ing these skills [3]. Here we describe an openly available
technological application that leverages LLMs to simulate
physician—patient interactions for practicing interviewing
and differential diagnosis skills. By utilizing case scenarios
created by human experts, the app allows medical students
to practice their clinical skills in a controlled setting while
receiving individualized formative feedback. The Al Patient
Actor platform is designed to be cost-effective, scalable, and
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equitable, providing an open-access tool for communication
and diagnostic training. It gives educators full control over
content creation, supports student learning through self-pac-
ing and individualized feedback, and includes a multilingual
interface to broaden its global reach.

The app is powered by GPT-40 (Generative Pre-trained
Transformer 4 omni) (OpenAl, Inc., San Francisco), an
LLM that can generate human-like text responses to input
prompts. The use of GPT-40 ensures the chatbot pro-
duces coherent, contextually appropriate, and informative
responses, which are constrained by a system prompt and a
clinical case description file (see Fig. 1). The system prompt
is a set of instructions that provides context and specifies the
roles and rules for the user prompts and chatbot responses
within a patient-physician interaction scenario. The clini-
cal case description (see Appendix) is created by a human
medical expert and includes patient signs, symptoms, and
psychosocial history. These inputs serve as constraints to
the chatbot responses and additional context for the LLM to
ground its responses in. Students receive immediate LLM-
based formative feedback based on a rubric adapted from
Geisel School of Medicine’s human standardized patient
encounters, highlighting strengths and areas for improve-
ment (see Appendix). The application is written in Python
3.10 and employs Streamlit (version 1.27) [4] as the user
interface engine, which allows users to engage with the chat-
bot via a web-based platform. LangChain (version 0.0.316)
[5] components process the system prompt and clinical case
file to ensure that the information is presented to the LLM in
an optimally formatted manner for efficient interaction and

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s40670-024-02250-2&domain=pdf
http://orcid.org/0000-0002-3793-438X

Medical Science Educator

Streamlit

&

& 8P

Patient Actor

Medical Student

Python Application

W = W#

~

GPT-40

—
—

1l

LangChain

OpenAl Whisper (&,

100
NN

N

4

Patient
Case File

Rubric Prompt
Tune

Fig. 1 Information flow for the Patient Actor app. Medical trainees
interact with a virtual patient through a Streamlit web interface and
a web-hosted Python application. Patient case files, detailed prompt

context augmentation. The interface with OpenAI’s Appli-
cation Programming Interface (API) [6] enables the app to
access the capabilities of the GPT-40 LLM, managing the
retrieval, processing, and dispatching of information during
the simulation. API integration with Google Speech Rec-
ognition and OpenAI’s Whisper-3 speech recognition and
synthesis [7] allows the app to support text and human voice
inputs and outputs in multiple languages. The Al Patient
Actor app is openly available online (https://ai.dartmouth.
edu/patient-actor) and can be accessed through a browser
on desktop and mobile devices [8]. Medical educators can
create and upload their own cases for use with their students.

We demonstrate the implementation of a specific use case
and application structure for LLM-based Generative Al in
medical education that supports clinical communication and
reasoning skill development. The app has been integrated in
the Neuroscience & Neurology course at the Geisel School
of Medicine to provide weekly formative cases aligned with
the neurological disorders covered in the curriculum, allow-
ing students to develop and refine their differential diagnosis
skills at their own pace. It was also employed during class
sessions, where students worked in groups of three to col-
laboratively analyze and solve cases, fostering teamwork and
shared clinical reasoning.

The application is cost-effective and scalable, provid-
ing opportunities for improved equity across differently
resourced medical schools. Importantly, the LLM is solely
used as a conversational agent, while case-specific medical
knowledge is predetermined by human experts, rather than
generated by the LLM, thereby reducing the potential for
erroneous medical knowledge generation (“hallucinations™),
as well as potential biases that may be inherent in the train-
ing data [9, 10]. This design choice also ensures that medical
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tunes, and student responses are vectorized using LangChain and sent
via an Application Programing Interface (API) to the Large-Language
Model (LLM) and text-to-speech engine

educators retain greater control over the educational content,
facilitating a more intentional and focused learning experi-
ence for students. The app’s capability to accept and provide
both text and voice input/output, coupled with its support
for multiple languages, broadens its potential global reach.
However, fidelity, bias, and performance across different lan-
guages remains an aspect that requires further exploration.
To realize the full potential of LLMs in medical training,
educators should explore and experiment with innovative
pedagogical approaches, and the app provides a flexible
platform to facilitate and support such integration into their
teaching.
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tary material available at https://doi.org/10.1007/s40670-024-02250-2.
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