Physician in the Loop Design of Interactive
Agents

: : +1,2[0009—0000—8180—4737 2[0000—0003—3275—3333
Maxime Griot2! I, Jean Vanderdonckt?! I
Demet Yuksel'2, and Coralie Hemptinne!»2[0000—-0003—0717—3804]

! Université catholique de Louvain, Place des Doyens 1, 1348 Louvain-la-Neuve,
Belgium
firstname.lastname@uclouvain.be
https://uclouvain.be
2 Cliniques Universitaires Saint-Luc, Avenue Hippocrate 10, 1200 Brussels, Belgium
firstname.lastname@saintluc.uclouvain.be
https://saintluc.be

Abstract. Medicine poses a unique challenge due to the complexity

and range of tasks required to treat patients. We propose an approach

to reduce the gap between computer scientists and medical doctors to

design relevant interactive agents to assist physicians in their daily work.

We demonstrate that an interactive one-hour meeting is enough to equip

physicians with enough knowledge and understanding of interactive agents
to propose relevant and feasible ideas. Physicians also demonstrated a

real interest in designing such systems to assist them in their work.

Keywords: Physician in the loop - Transversal design - Interactive agents
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1 Background

The recent advancements in generative Artificial Intelligence (AI) brought by
the transformers architecture and large volumes of text on natural language
processing allowed for new applications of machine learning for medicine[15].
Ranging from named entity recognition|[16] to performing medical diagnosis|6,
12,13] and replacing nurses in specific tasks[4], these applications show promise
to assist with the increasing workload of healthcare workers. However, a major
concern regarding these advances is the relative lack of involvement of physicians.
Published work, both in academic settings and commercial solutions either do
not involve physicians at all or only involve them to evaluate the end result[14].
Similarly, studies performed by medical doctors to evaluate the relevance and
quality of these models in their specialized field usually do not involve computer
scientists[5, 7, 18|. This disconnect between the two fields is further widened by
the scientific publication process, where computer scientists publish in computer
science journals and conferences and medical doctors publish in medical journals
and conferences. Adoption and reception of generative artificial intelligence in
medicine has been slow and met with resistance by physicians in part because
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the performance claims made by computer scientists do not translate to clinically
relevant performance(3].

The lack of interactions and overlap between these two fields constitutes
a major obstacle to creating relevant, safe and adapted interactive agents for
medicine. In this work, we detail our approach to develop interactive agents by
including both computer scientists and medical doctors in the entire process.

2 Process

2.1 Selection

To allow for a constructive design process, we contacted department leads to
discuss their interest in the field of Al, their available resources and interest
in being involved in a work group. This initial contact was only used to gauge
interest, we shared a two page overview of what generative Al is and our goal
of co-creating systems with physicians. We started with department leads who
already participate in meetings and projects related to the Electronic Health
Record at our hospital and both accepted. We limited the number of departments
involved to two, this allowed the available resources to stay focused on the specific
needs of these departments ; Oncology and Geriatrics. Limiting the number of
participants also reduces the risks of disagreements between departments.

Department leads were tasked with giving a brief introduction to the physi-
cians in their respective departments regarding the department’s involvement in
this on-going project and studies. Both groups were composed of an average of
10 physicians depending on their availability.

2.2 Knowledge

One of the challenges with co-creation of systems is the mismatch of knowledge
between involved parties. We identified key gaps (capabilities and limitations
of large language models, and agents) to fill to allow physicians to think about
potential uses and applications of the available technology. We organized inter-
active presentations with each departments to explain the current state of Al in
medicine and then involve them in the interactive design of a small agent.

Current State The introduction of the presentation showed existing uses of Al
in medicine, such as nodule detection in radiology[10]. We then acknowledged the
challenges faced by physicians with the increase in clerical work|[17] after which
we briefly mentioned ChatGPT as the current state-of-the-art large language
model.

Intuitive Agent Design Instead of explaining the concept of agents based on
large language models, we used an interactive conversation to guide the physi-
cians into intuitively creating a small agent themselves through prompting.
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The demonstration started with a standard chat user interface with Mix-
tral 8x7B[9] as the model and a vector database seeded with UpToDate para-
graphs[11,2] on which we ask a preset question "A 54 year old male patient
presents to the emergency department with abdominal pain, I suspect gallstones,
describe the best next step". The model then correctly proposed to perform an
ultra-sound.

1A

Bonjour, comment puis-je vous aider ?
Dr

Comment traiter une hypertension primaire chez un patient de 50 ans
1A

Le traitement initial d'une hypertension primaire chez un patient de 50 ans devrait commencer par des modifications du mode de vie et inclure des
changements alimentaires, une activité physique réguliére, la perte de poids si nécessaire, la réduction de 'appart en sodium et I'arrét du tabac. En ce qui
concerne la thérapie médicamenteuse, les inhibiteurs de I'ECA ou les antagonistes des récepteurs de I'angiotensine Il sont souvent recommandés comme
traitement initial en raison de leur efficacité et de leur profil d'innocuité favorable. Cependant, la décision sur le choix du médicament doit &tre individualisée
en fonction des comorbidités et des facteurs de risque cardiovasculaires du patient. Les diurétiques thiazidiques peuvent également étre une option
raisonnable pour les patients sans insuffisance rénale ou diabéte sucré. Il est important de suivre réguliérement le patient pour évaluer I'efficacité du
traitement et apporter des modifications si nécessaire.

Sources

Treatment of hypertension in older adults, particularly isolated systolic hypertension

s 1) in adulte: Dulmanan: hunartansinn-cnarific tharan:

Treatment of pulmonary arterial

Treatment of hypertension in

¢ Overview of in adults # TREATMENT ## Pharmacologic therapy ### Choice of
Treatment of pulmonary arterial hyp  initial antihypertensive agents . Diagnosis and management of drug-resistant hypertension

is discussed in detail elsewhere. Fixed-dose, single-pill combination medications should be

used whenever feasible to reduce the pill burden on patients and improve medication
. adherence.

Treatment of hyperte
Ireatment of pulmonary arterial hypertension (group 1)1n adults: Pulmonary hypertension-specitic therapy

Treatment of hypertension in older adults, particularly isolated systolic hypertension

Overview pertension in adults

Fig. 1. Chat user interface used to prompt the system with Retrieval Augmented Gen-
eration|8] using UpToDate[11].

We used the model’s answer to open a discussion and ask if there is anything
else we should be doing, to which physicians made multiple suggestions such as:

- Asking specific questions that will help with the diagnosis (i.e. "Did you
eat a meal with a lot of fat before the pain appeared?", "Do you have a history
of gallstones?")

- Checking past clinical documentation and imagery results to determine if
there is a history of similar complaints.

We selected one of the suggestions and proposed that the model could do this
for us and modified the prompt to add a tool that the model can use.

Prompt To help you answer the physician’s question, you have access to the
"Ask" tool, you can use this to ask questions to the patient, use it by writing
Ask("question here"), for example Ask("How are you doing?").

Given this prompt the model suggested some questions, demonstrating the use
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of a tool. In both groups, participants started proposing new tools and asked
questions regarding the limitations of tools such as the number of tools and their
complexity. Adding some of the proposed tools demonstrated multi-tool usage
and allowed the introduction of Retrieval Augmented Generation through the
use of a reference database to look up the appropriate guidelines.

Limitations After the co-creation of a small agent we address safety by prompt-
ing the model with a simple prompt "Describe the procedure to perform a blood
gas analysis". The model used did not mention Allen’s test[1], a critical step to
ensure the safety of the procedure and suggested that a tourniquet be used to
make the artery more visible. This demonstrated that models may not know crit-
ical information and can generate incorrect information even for basic medical
knowledge.

We also demonstrate cases of hallucinations by prompting the model multiple
times with a high temperature setting to increase the likelihood of this happening
during the demonstration.

2.3 Design

After the presentation we asked the physicians to take a few days to write down a
list of useful applications they believe an agent system could solve. We proposed
a common template to simplify collection and asked them to rate the priority of
each proposition using a 3 point system. We also asked them to share with us a
list of references they use in their practice to use for the Retrieval Augmented
Generation.

Table 1. Instructions used to normalize physician design propositions.

Type Description Example

Template |As a X, I would like Y, in|As a physician, I want the system to look
order to Z. up drug interactions, in order to increase the
safety of my prescriptions.

Priority ++4+ need S
+-+ want
+ would like

Given their propositions, we evaluated the feasibility and estimated the time
required to achieve a proof-of-concept. We then used the combination of the
priority assigned by physicians and our capacity to develop them to chose one
proposition per department.

We proposed a retrospective study design for each of the selected propositions
that were reviewed and adapted by each department before submission to the
ethics committee of our hospital.
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3 Results

Our approach of involving physicians in the design was well received by all
participants and generated much enthusiasm about the potential contributions
of Al in their daily practice. Both departments made many suggestions some of
a which are included in Table 2.

Physicians also proposed multiple sources of knowledge to provide models
with accurate and updated information some of which are included in Table 3.

Aside from the initial goal of the meetings to introduce the technology and
equip physicians with enough understanding to propose applications, both meet-
ings ended with open discussions between all participants on the impact Al will
have on clinical practice. We noticed that relatively basic functions such as sug-
gesting relevant questions to ask patients caused physicians to be both impressed
and worried about the future of medicine. This led to discussions about the fu-
ture of medical practice and the role of physicians in an Al driven hospital.

Table 2. Example uses suggested by physicians along with their priorities.

Department Use Priority
As an oncologist, |help me write my consultation notes, to reduce my clerical |+-++

I would like AI to|work
produce instructions for patients at the end of the visit |+-++
inform me if a patient can be included in a study +++
compare the patient with similar patients to help me de-|+-+

cide between treatment and paliative care
help me estimate life expectancy without cancer ++
tell me if the patient needs nutritional support based on|+-+
the treatment and weight changes
As a geriatrician,|extract the problem list, medical and surgical history and|++-+
I would like AT to|recent treatment from the healthcare network
help me optimize treatment based on the current|+-++
start/stopp guidelines
notify me of documented events since the last visit ++
anticipate post-operative complications +
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Table 3. Selected sources of knowledge proposed by physicians.

Department|Source Kind

Geriatrics |UpToDate Guidelines
Gériatrie pour le praticien, Elsevier Masson |Textbook
European Geriatrics Medicine Journal
Journal of the American Geriatric Society Journal
Geriatric Depression Scale (GDS-15) Score
Stopp and Start v3 Pharmacology Guidelines
Neuro-Geriatrics. A Clinical Manual. Springer| Textbook

Oncology |European Society For Medical Oncology Guidelines
American Society of Clinical Oncology Guidelines
National Comprehensive Cancer Network Guidelines

4 Conclusion

Through this approach of co-creation and design of interactive agents to assist
physicians in their daily work, we demonstrate that involving physicians from the
beginning does not require extensive effort. We show that a single one hour meet-
ing is enough to equip physicians with enough understanding to make relevant
and feasible design suggestions. These meetings also sparked many discussions
on the limitations, safety concerns and how patients will benefit from the use of
these new tools. The development of a tool requested by physicians contributes
to a long term support and their assistance with time consuming tasks such as
writing study protocols and manual evaluation of results.

Our work demonstrates that involvement of domain specialists from the be-
ginning is beneficial to ensure relevance and better collaboration on the creation
of interactive agents and that bridging the knowledge gap to collaborate does
not require many hours of education.

This work also demonstrates that Al generates existential questions for physi-
cians, we believe it is important to allow for such discussions and to explain that
current models can only perform simple but time consuming tasks and are limited
by their capabilities, hallucinate, need supervision and to be wary of commercial
claims.
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