Daring discourse

How large language models can
augment perioperative medicine: a

daring discourse

Rodney A Gabriel
Christopher LWu @ °

ABSTRACT

Interest in natural language processing,
specifically large language models, for clinical
applications has exploded in a matter of
several months since the introduction of
ChatGPT. Large language models are powerful
and impressive. It is important that we
understand the strengths and limitations of
this rapidly evolving technology so that we can
brainstorm its future potential in perioperative
medicine. In this daring discourse, we discuss
the issues with these large language models
and how we should proactively think about
how to leverage these models into practice to
improve patient care, rather than worry that

it may take over clinical decision-making. We
review three potential major areas in which it
may be used to benefit perioperative medicine:
(1) clinical decision support and surveillance
tools, (2) improved aggregation and analysis
of research data related to large retrospective
studies and application in predictive modeling,
and (3) optimized documentation for quality
measurement, monitoring and billing
compliance. These large language models are
here to stay and, as perioperative providers,
we can either adapt to this technology or be
curtailed by those who learn to use it well.

INTRODUCTION

The interest in natural language processing
(NLP) models for clinical applications
exploded in a matter of several months
since the introduction of ChatGPT toward
the end of 2022." NLP is a branch within
the broader field of artificial intelligence
(AI) that aims to process text into mean-
ingful ways similar (or better) than a human
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would. Interest in its clinical applications is
not new and has been significantly studied
in the era of using the electronic health
record.” While there are several method-
ological approaches to developing NLP
models, it was not until the wide use of
transformers—an advanced deep learning
modality that incorporates self-attention
while processing sequential input (such
as natural language)—combined with the
increased computational power resources,
where applications using large language
models have surfaced such as ChatGPT.?
While a deeper exploration of the method-
ology of transformers is beyond the scope
of this daring discourse, it is important,
as clinicians and scientists who specialize
in perioperative medicine that we under-
stand the strengths and limitations of this
rapidly evolving technology.

Large language models

Large language models are NLP models
built on various forms of transformers (with
potentially billions of weights/parameters)
which are pretrained on extremely large
sets of data.* Examples of large language
models include, but not limited to gener-
ative pretrained transformers (GPT) and
bidirectional encoder representation from
transformers. From these large language
models, conversational Al applications
have been built including ChatGPT (based
on the large language model GPT) and
Google Bard (based on the large language
model LaMDA). There are several current
differences in strengths and limitations
between these conversational Al appli-
cations including training in non-English
languages (Bard is limited to English
language), ability to code in programming
languages (not yet available with Bard),
and historic information the models
were trained on (ChatGPT as of now has
learned data up to September 2021).°
While the technical differences between
the innerworkings of each transformer-
based language model is beyond the scope
of this article, it is important to note a
common theme, in that these models were
pretrained on millions to even trillions of

text and contains millions to billions of
parameters.

Why these large language models are
not perfect

As seen with ChatGPT, applications
using large language models are powerful
and impressive. However, the question
remains, what can we do with this given the
limitations of healthcare data, specifically
related to the privacy-related restrictions
and liability concerns? An understanding
of their weaknesses is important. One
important consideration is that, while
these models are trained on massive data
sets, they are not trained on institution-
specific electronic health record data. The
reason is related to patient privacy related
restrictions. Therefore, outputs from these
models—when used at specific healthcare
institutions—would not necessarily be
reflective of institution-specific patterns
related to its patient population, clini-
cian practices, and documentation style.
Thus, the next major concern is the poten-
tial inaccuracy of its outputs, which may
lead to misapplication of results, errors in
clinical judgment, and potential liability
issues. Finally, accessing large language
models through non-healthcare plat-
forms, including the provision of inputs
and submission of queries, may put one’s
personal data at risk.

Large language models are here to stay!
As we continue to think about appropriate
use cases of these large language models,
a question worth asking is whether these
models will replace clinician decision-
making. Should we be concerned that such
technology could replace a portion of the
clinician workforce? After all, ChatGPT
has been demonstrated to pass the medical
licensing exam and diagnose rare diseases
in a matter of seconds.® In any case, these
large language models are here to stay
and, as perioperative physicians, we likely
must need to adapt to this technology or
be curtailed by those who learn to use it
well.

Dependence on this technology may
lead us down a wrong path, in which,
in one extreme, would be that our clin-
ical decisions come second to what the
language models tell us and to our patients.
With the limitations of bias and accuracy
from these pretrained models, this may
cause more harm than good.” However,
these limitations will not prevent health-
care institutions from adapting large
language models into practice. Therefore,
we should maintain the integrity of human
intelligence and, focus on how to use
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Daring discourse

and fine-tune these NLP applications to
augment our clinical performance, espe-
cially in the perioperative space. As Samer
Narouze eloquently stated in the recent
American Society of Regional Anesthesia
and Pain Medicine spring meeting in 2023,
‘ChatGPT will not replace clinicians, but
clinicians who do not use ChatGPT will
be replaced.’

Leveraging large language models to
improve perioperative medicine: an
example of the future of large language
models
As electronic medical record systems
adopt large language model technology,
such as GPT-4, we need to proactively
think how to leverage these models into
practice. For perioperative medicine, there
are several opportunities, but three poten-
tial major areas may serve as initial targets:
(1) clinical decision support and surveil-
lance tools; (2) improved aggregation and
analysis of research data related to large
retrospective studies and application in
predictive modeling; and (3) optimized
documentation for quality measure, moni-
toring and billing compliance (figure 1).
Clinical decision support and surveil-
lance are key in this era of big data
especially with the concerns of the admin-
istrative burden placed on healthcare
professionals when dealing with electronic
medical records.® For example, tracking
pain and opioid outcomes could benefit

from this technology. Large language
models may be leveraged to perform a
number of tasks to aid in surveillance: first,
it may be used to classify text documents
based on whether or not they are relevant
to opioid use and pain outcomes. Second,
it may be used as a text summarizer to
provide succinct summaries of clinical
notes that healthcare providers can review
(particularly when presented with patients
with a complex chronic pain history and
interventions); and third, it may be used
to alert pain providers of specific patient
populations that would potentially benefit
from personalized interventions—such
as preoperative pain consultations, acute
pain service managements perioperatively,
and/or transitional pain clinic referrals
postoperatively.” ' NLP can be used to
identify surgical patients who persistently
use opioids months after surgery.'!
Furthermore, NLP can be leveraged to
generate preanesthetic history notes that
can help anesthesia providers in preopera-
tive care clinics as they triage and evaluate
high volumes of surgical patients.'? Thus,
these large language models can help us
identify the right patients faster so we can
focus on personalizing care for those who
most need it.

Research using large datasets has
several limitations, especially due to the
observational nature of such studies,
non-standardized representations of data,
and challenges in controlling for unseen
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confounding factors.”® Although they
attempt inferences across population-sized
samples, outcomes data may not always be
accurate and may be largely dependent on
select structured data points. As already
presented, these data analyses may lead
researchers to conclusions that will not
always be accurate and thus may influence
clinical decision-making in the wrong
direction. Examples of machine learning
models predicting opioid use outcomes
after surgery have been reported,'* "’
however, the aforementioned limita-
tions of outcomes data are of concern.
To improve accuracy of these types of
models, especially as the size of datasets
continues to grow, large language models
may be used to process clinical docu-
ments to generate data points and more
accurately classify patients. Thus, large
language models can help us advance our
research, by allowing researchers to train
their models on much larger datasets
while potentially reducing the concern of
inaccurate training data.

Optimized documentation and billing
compliance are essential for developing
a new pain medicine practice and main-
taining healthy financial infrastructure,
and this applies to acute, transitional,
and chronic pain programs.” Previ-
ously, computer-assisted coding has been
used in both rule-based and NLP-driven
approaches.’® ' Large language models
have the potential to glean additional data
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Figure 1

Schematic illustrating the potential integration of large language models into electronic medical record systems and how it may be

used to aid in tasks related to perioperative medicine. EHR, electronic health record; GPT, generative pretrained transformers; ICD, International

Classification of Diseases.
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points such as indicators of quality from
text-based documentation, which are
becoming more relevant in value-based
healthcare. Future studies need to further
investigate the application of such models
within the various types of pain medicine
practices and determine whether or not
the use of large language models truly
improves documentation performance
and/or compliance. Thus, we may be
able to leverage these models to increase
our financial gains within our practices.
However, the same technologies could also
be used by insurers and may lead to the
widening of healthcare inequities and lack
of access to care. For example, large insur-
ance carriers are already leveraging Al to
more quickly analyze and deny claims.?’
The insurance industry can save billions
of dollars through automated reviews
of claims; a system called PXDX used
by Cigna has been reported to facilitate
50 medical reviews every 10s.2' #* Large
hospital and physician groups that have
resources to use Al to boost billing may
be able to keep up with insurers and will
have an advantage compared with smaller
groups caring for underserved populations
that do not have this resource.

DISCUSSION

The future of Al in medicine will likely
depend on large language model tech-
nology, especially as electronic medical
record systems begin to adopt its tech-
nology. We should brainstorm on how
it can make us better and more efficient
perioperative providers. In this daring
discourse, we highlighted the limita-
tions of large language models but then
ventured into how we can leverage this
technology for the benefit of patient care.
Dependence of this technology has serious
concerns related to its potential negative
downstream effects on clinical decision-
making as well as compromising the
privacy of electronic medical record data.
Despite this, we know it will play an inte-
gral role in medicine. While we discussed
three potential areas—clinical decision
support, advancement in research using
electronic medical record data, and opti-
mizing documentation and billing compli-
ance—there are likely several other areas
that need to be explored. A high-level
understanding of its strengths/limitations
while collaborating with technical experts

in the field of NLP is key to successfully
operationalizing and researching the use
of NLP in perioperative medicine.
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