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Abstract. We present the application of the COSTAR method as a tool to design
LLM prompts that can effectively support the dialogue of neurologists with a pwMS

Keywords. Large Language Models, Multiple Sclerosis

1. Introduction

Communication between physicians and patients is key for ensuring quality of care and
improving health outcomes. To establish effective communication, the contents must be
tailored to the patient’s profile and this is most relevant when physicians communicate
diagnosis with potential important implications on patient’s quality of life. We present a
novel approach applicable to Large Language Models (LLMs) [1] to let them be more
valuable tools to support physicians in their dialogue with patients.

2. Methods

We performed a literature scan and a physician informed selection of the most common
questions posed by patient with Multiple Sclerosis (pwMS) to their doctors and prompted
ChatGPT (GPT-4 model) with those questions, having this common structure “How
would you reply to a patient with Multiple Sclerosis asking [question]?” E.g., one
[question] can be [question] = “what is the cause of my disease?”

The replies produced by the LLM were generally very understandable yet lacked
depth. We then redesigned the prompts introducing information about patient.

We specified the patient profile into the prompt introducing a description of patient
emotional status built according to the Big Five Personality Test (B5PT) [2] and the
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Hamilton Anxiety Scale (HAS) [3]. To our surprise, in both cases the replies obtained
by the LLM did not take into account the prompted values at all.

We then moved to the adoption of the COSTAR [4] methodology for prompt
formulation, which provides a structured approach that must include the following
elements: 1) Context, 2) Objectives, 3) Structure, 4) Tone, 5) Audience, and 6) Response.
In a subsequent step, we also fed into the LLM the Italian guidelines on Multiple
Sclerosis [5] operating the conversion from their original format to an optimally
structured format according to the reformatting methods reported in [6].

3. Results, Discussion and Conclusions

The main result of our study relies on the efficacy of the COSTAR methodology in
engineering prompts that, together with the appropriate feeding of medical guidelines
and a natural language description of the patient profile, can effectively support
physicians in their dialogue with pwMS.

A sample excerpt of a COSTAR-compliant prompt we used is reported the following.

I am a neurologist...one of my tasks is to communicate the diagnosis [or other questions]
to patients affected by multiple sclerosis....Your task is to help me communicate
[question] to the patient, taking into account their psychological profile, gender, age,
education, and guidelines....The guidelines are contained in the file [reformatted
guidelines]....The patient is a 25-year-old woman, she holds a master's degree in
agriculture....she loves to travel....The response must be empathetic and detailed.

The replies we obtained with prompts designed according to this structure provide
answers that are complete both in clinical terms and in adaptation to the characteristic of
the specific patient. Starting from these preliminary results, a cohort of neurologists will
assess the LLM replies to these COSTAR formatted prompts according to the dimensions
of clinical correctness, empathy, and readability. A future development can be the
assessment of the actual benefits of this tool in clinical communication. Note: Study
funded by the European Union —Next Generation EU — NRRP M6C2 — Investment 2.1
Enhancement and strengthening of biomedical research in the Italian NHS.
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