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Abstract

The medical community is both excited and worried by the advent of artificial intelligence in healthcare, whereby two disciplines
meet for the benefit of patients. This is especially true when considering large language models (LLM) for generative functions.
This letter briefly describes a successful collaboration between physicians and informaticians to develop a LLM-powered chatbot
for outpatient management of COVID-19.
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Introduction
Effectively delivering treatment for acute SARS-CoV-2 infection has been a challenging quest. The
virus  is  highly  mutagenic,  generating  variants  resistant  to  previously  effective  therapies.  The
therapeutic window is narrow, forcing timely precision in COVID-19 management  [1]. Moreover,
large epidemic waves call the whole medical workforce – not just Infectious Disease specialists– to
deal directly with patients and develop confidence in prescribing targeted treatment [2].
It  is  therefore  essential  for  healthcare  professionals  to  quickly  access  the  latest  clinical
recommendations,  to  recommend  appropriate  treatment  and/or  refer  the  patient  to  the  most
appropriate level of care.
While  clinical  guidelines  are  regularly  published,  their  format  is  fragmented  and  difficult  to
approach.  Translating  such  a  body  of  material  into  summarized,  flexible,  interactive  quick-start
guides would foster medical education and boost physicians’ confidence, ultimately favoring proper
patient management [3,4].
To this aim, we developed a large language model (LLM)-based chatbot fine-tuned on guidelines for
outpatient management of COVID-19, tailored to the local Italian context.

Materials and methods
We put together a team of two physicians and two informaticians.

The  physicians  evaluated  the  end-users'  requirements  for  the  chatbot,  that  was  expected  to  use
proficient medical language, to strictly attain to clinical guidelines, and to collect all the necessary
information before producing the final recommendation. Such information (age, comorbidities, time
elapsed since symptom onset and since swab testing, peripheral oxygen saturation, renal and liver
function tests) was instrumental for producing personalized patient advice. They also provided the
medical background knowledge by selecting clinical guidelines from the Italian Drug Agency and
from UpToDate, and by curating the master prompt to set the tone, structure and required elements
for the conversation [5]. Lastly, physicians served as testers throughout the development process.

The informaticians provided the architectural framework to be tested, in five subsequent versions,
each troubleshooting specific  issues  encountered.  The first  version was built  on two workflows.
Firstly, DialogFlowCX was employed to retrieve and store the personal clinical information of the
patient  inputted  by  the  physician-user  [6].  Secondly,  such  information  was  to  be  passed  to
FlowiseAI, a low code drag&drop environment, which would then operate on the collected data and
provide the output, in the form of chat dialogue. To do so, FlowiseAI employed two modules: one
managing the upsert, meant for document upload and reading through the use of four “nodes” (text
splitter, document loader, vectorial database, and embeddings); the other managing the interaction
through OpenAI’s ChatGPT 3.5 and a Conversational Retrieval QA Chain [7]. The second version
solved the intra-conversational recall and memory loss thanks to an upgrade of node architecture,
with an OpenAI function agent connected to a memory buffer. The third version tackled the tendency
of the chatbot to hallucinate, inventing random information while ignoring the provided documental
knowledge, through deeper fine-tuning of the master prompt. In the fourth version, informaticians
finally decided to get rid of DialogFlowCX as input system, merging all functions into FlowiseAI,
and letting ChatGPT 4 – a slower-reacting yet more intelligent model – incorporate the functions of
information retrieval, dialogue interaction and output formation. The fifth and final version perfected
the  inconsistency  of  the  chatbot  to  adhere  strictly  to  the  provided  medical  background  by
reformatting the uploaded documentation in plain text format.
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Results

As  it  is  now,  the  chatbot  provides  well  written,  tailored  and  solid  suggestions  for  COVID-19
outpatient  treatment  and  monitoring.  Such  suggestions  replicate  with  high  fidelity  the  current
guidelines. The output of the Chatbot accurately resembles a report from a consultancy given by a
medical specialist.

Discussion

The COVID-19 pandemic highlighted the need of providing a fast,  comprehensive and engaging
access to medical knowledge to physicians.  LLM-based chatbots are being investigated for their
ability to ingest, summarize and supply such knowledge, in a disease-oriented fashion [3,8,9]. In this
report we provide a preliminary experience of the design and testing of an LLM-based chatbot fine-
tuned on guidelines for outpatient management of COVID-19.

The challenges we encountered were neither trivial nor irrelevant. To be able to collect information,
store it, recall it and interlacing it with other data is an essential feature of the medical profession and
cannot be oversimplified. To maintain strict adherence to guidelines, while allowing personalization
of indications to the individual patient is also critical. Such competences can and should be stressed
and monitored in  the development  of  a  chatbot.  Before a  chatbot  can be deployed as  a  clinical
decision support system, reliability and robustness in these domains must be assured, while the local
and international regulatory framework evolves to encompass the use of such tools in the medical
profession, addressing issues such as privacy and accountability [10]. Our preliminary work suggests
that  there  is  great  potential  for  the  use  of  chatbots  in  the  medical  field,  but  that  there  are  still
challenges that need to be overcome. We plan to do further research and test a new chatbot in the
context of another disease.
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