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In September 2023, OpenAl released GPT-4V,' a
multimodal foundation model** connecting large
language models (LLMs) with vision input. Foundation
models, defined as large Al models which are trained
upon vast datasets that can be later adapted to a range of
downstream tasks,’ represent the latest wave in Al
research. Differing from specific AI models which are
trained for a single function, foundation models are
designed to be multi-purpose. The most widely known
of these are the GPT models, powering ChatGPT, which
previously could input language alone.

Language represents only a proportion of the data
encountered within healthcare and previously this
limitation of ‘unimodal’ Al including LLMs has meant
that vital data sources such as radiology, endoscopic
images and laboratory investigations have not been
incorporated. However, OpenAl’s latest offering, GPT-
4V, allows image input; in conjunction with Whisper,’
an automatic speech recognition system, and text-to-
speech generation techniques, this now means that
ChatGPT can see, hear, and speak. ChatGPT’s leap into
multimodality therefore opens new horizons for clinical
work processes and applications.

Here, we highlight four example areas where
multimodal LLMs can benefit clinicians in an example
scenario of a patient presenting with small bowel
obstruction (Fig. 1) and across varying specialties
(Supplement).

Multimodal LLMs empower LLMs further through
seamless transcription and summarisation of speech
data, allowing generation of clinical records or letters
directly from the doctor-patient consult (Fig. 1); this
could reduce the burden of clinical documentation
significantly. Secondly, multimodal LLMs build upon
existing Al image interpretation through their ability to
integrate existing information including the patient’s
history, indications for imaging, and comparisons with
previous imaging, and by offering recommendations
(Fig. 1). They can reduce the need for large datasets
through their few-shot or zero-shot learning abilities
(completing a task through limited or no training
examples respectively) and support visual prompting to
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refine the prediction (for example, a user can manually
indicate the region of interest within an image).”*
Thirdly, optical character recognition empowers multi-
modal LLMs to detect numerical and text (irrespective of
the language used) from image input (Fig. 1). Finally,
capabilities in video understanding could allow auto-
matic documentation of procedural notes, improving
efficiency and accuracy of documentation. Scene
understanding—for example identification of anatomical
landmarks—could open doors to procedure assistance,
augment clinician capabilities, and ultimately lead to
improved clinical outcomes.

These newfound capabilities of multimodal LLMs
also pose newfound challenges for their adoption
within healthcare. Hallucinations, where the model
outputs incorrect or nonsensical information, are a
fundamental issue. In our example, the multimodal
ChatGPT outputs an incorrect interpretation of an
ECG which is convincing at face-value (Fig. 1).
Exploratory studies"® have also shown that GPT-4V can
hallucinate while responding to vision-based queries,
secondary to either incorrect reasoning from the un-
derlying LLM or incorrect recognition of visual con-
tent. Input of increasing numbers of clinical data
types is a concern as broader expertise will be required
to determine ground truth resulting in greater chal-
lenges in identifying the source of hallucinations.
Reliability must therefore be improved in order to
meet the high threshold required for translation into
clinical practice.

Secondly, increasing data modalities will lead to
greater privacy concerns. The growing size of foun-
dation models threatens the accidental exposure of
patient data from the data used within its training
process. Data modalities such as speech and video
threaten not only the privacy of patients but also cli-
nicians themselves.

Finally, regulation of multimodal LLMs presents a
significant challenge. While task specific Al requires
validation only for the task it is designed for, the
emergent intelligence of foundation models (where
future capabilities of the model are still to be discovered)
demands a rethink for regulators in the approach taken
both to test models and mitigate against Al failure. It is
likely that foundation models will not fit neatly into
existing regulation and require novel custom solutions.
This should be a key priority for translation as innova-
tion is likely to outpace regulation. One potential
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Clinician: Generate a letter to the
patient’s family physician
summarising this history

Clinician: Compare these 2
AXRs and write a report in
the style of an expert
radiologist for the second in

Patient presents with classical a patient who presents with

Clinician: Please let me know the important points from this
previous operation note

Doctor: This patient
proceeded to surgery.
Explain what is happening

GPT-4V is able to identify text from an image of an operation
note and also able to translate this into another language if

Video frames taken from a

symptoms of small bowel abdominal pain and necessary laparoscopic small bowel
obstruction on the background of vomiting resection
previous hysterectomy. ChatGPT:
AXR shows small bowel Incision: Pfannenstiel ChatGPT:
ChatGPT: > obstruction * Intra-abdominal Evaluation: No obvious abnormalities; uterus  Possible Procedure: Given

Dear Dr. [Family Physician's Name],

ChatGPT:

Comparison: Compared to
the previous abdominal X-

I hope this letter finds you well. |
am writing to inform you about a

appeared small and mobile.

Hysterectomy Steps:

- Uterus exposed using a Balfour retractor.

- Ligaments (round, infundibulopelvic/utero-ovarian, cardinal,

recent hospital visit by your

patient, referred to as Patient A,

on [specific date of visit].

Chief Complaint: Patient A
presented to our facility with a

ray, there appears to be
increased small bowel
distention in the current
study, suggestive of a
possible progression or
worsening of the underlying

and uterosacral) were clamped, cut, and ligated.

- Cervix cleanly separated from the vagina.
- Removed uterus, tubes, ovaries, and cervix sent for pathology.
- Vaginal dome closed with sutures.

primary complaint of generalized
abdominal pain which has been Impression: Findings are
ongoing for approximately two suggestive of a small bowel
days. obstruction. Clinical
correlation is advised. If
symptoms persist or
worsen, further diagnostic
imaging like a CT scan may
be beneficial.

pathology.

Our initial clinical impression
suggests the possibility of a
bowel obstruction, particularly
considering her surgical history
and the presenting symptoms.
However, further investigations,
including imaging and labs, are
underway to elucidate the exact

Clinician: Please summarise this data in the context of this
patient's presentation

ChatGPT:

ABG: The patient's ABG results show a state of metabolic
alkalosis with compensatory respiratory acidosis. This is
indicated by the elevated bicarbonate and pCO2 levels. The
reduced pO2 suggests some degree of hypoxemia. ECG: The
ECG suggests an inferior wall ST-segment elevation myocardial
infarction (STEMI). The ST-segment elevations in leads II, IIl,

the tools and the
appearance of the tissue,
this could be a diagnostic
laparoscopy to assess the
extent and nature of the
lesion. If it's therapeutic,
they might be planning to
resect (remove) this
segment of the bowel or
treat the lesion in some
other manner.

Arterial blood gas (ABG) shows compensated metabolic
alkalosis. ECG shows features of hypokalaemia.

cause. and aVF, coupled with reciprocal changes in aVL and some of
the precordial leads, are indicative of this.

Fig. 1: The multimodal ChatGPT can be capitalised upon at all stages of the patient pathway. This preliminary proof-of-concept example
demonstrates how multiple data types can be inputted to ChatGPT to assist clinicians from presentation to treatment in a patient with small
bowel obstruction. Outputs are shortened for the purpose of presentation of this figure.

approach is to adapt existing regulation for anticipated
downstream applications from the foundation model
and monitor for emerging functions, risks, and failures.
However, multimodal LLMs are trained on huge
amounts of data taken from the internet, and it is
difficult for users to know what data are being used to
train them. This calls into question the traditional
approach of validating models upon public benchmarks
as the data used to train the multimodal LLMs may have
included these benchmarks. Thus, regulators need to
establish isolated validation datasets which are inacces-
sible to model developers, and conduct independent
examinations using such datasets to ensure trustworthy
and objective validation.

Despite these challenges, multimodal AI powered by
foundation models offers significant promise in aug-
menting the medical workforce in clinical decision-
making and management. The release of GPT-4V will
spark future endeavours in the responsible develop-
ment, use, and regulation of multimodal medical Al,
and the improvement of Al trustworthiness and acces-
sibility in medicine.
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Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
0rg/10.1016/j.Janwpc.2024.101048.
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