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Extracting Symptoms of Sepsis From Admission Notes With LLM—
Maybe Al Knows Something That We Do Not

Jonathan D. Baghdadi, MD, PhD; M. Cristina Vazquez-Guillamet, MD

Clinicians hate sepsis because it is common, associated with a high risk of mortality, and hard to + Related article
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define. Almost any symptom can be associated with sepsis,’ which means no symptom can be used Author affiliations and article information are
to rule the diagnosis in or out. Basically, if a clinician suspects a patient might have sepsis, then that is listed at the end of this article.
what they have.

At the same time, the presenting symptoms associated with sepsis have clinical implications.?
By pointing toward the underlying site and source of infection, symptoms guide what imaging is
performed, which antibiotics are started, and whether an invasive procedure might be required for
source control. The easiest way to appreciate the significance of symptoms is to consider how sepsis
is managed when the patient history is unavailable or unrevealing. Most patients with
undifferentiated sepsis receive a combination of anti-MRSA (methicillin-resistant Staphylococcus
aureus) and antipseudomonal antibiotics, such as intravenous vancomycin and piperacillin-
tazobactam, which is almost never justified based on what eventually grows from culture.®

Thus, a tool that efficiently discerns the signs and symptoms of sepsis could be useful for
understanding optimal approaches to early sepsis care. Pak et al* evaluated the feasibility of using
LLaMA 3, a publicly available large language model (LLM), for this task. Their work, which provides a
meticulous description of their methods, demonstrates that the LLM can detect and extract signs
and symptoms of severe infection from an admission history of present illness with equivalent
accuracy to a physician conducting medical record review. LLM classifications of signs and symptoms
correlated with encounter-level International Statistical Classification of Diseases, Tenth Revision,
Clinical Modification diagnosis codes and presence of specific subtypes of resistant bacteria isolated
in clinical cultures, further establishing the construct validity of the LLM output.

At present, applications of the methods explored in the study by Pak et al* seem best suited for
research. Even the ACORN (Antibiotic Choice on Renal Outcomes) trial, which creatively used
features of the electronic health record to enroll and randomize patients with sepsis, required a
human to review the patient's medical record and identify the source of infection.®> However, manual
medical record review is time consuming and subjective. Automating that process with an LLM could
enable similar studies to be performed at a much larger scale. Furthermore, sepsis is notoriously
heterogeneous. Extracting key aspects of the patient history in real time, ideally prior to study
enrollment, could enable prospective trials that set inclusion and exclusion criteria to align with
specific sepsis phenotypes.

On the other hand, the potential clinical applications remain unclear. Predicting which antibiotic
therapy a patient with sepsis needs is difficult. Pak et al* successfully used the signs and symptoms
extracted by the LLM to categorize patients into infectious syndromes, but recognizing that cough
and dyspnea may represent pneumonia is likely within the capability of most clinicians. To guide
more complicated treatment decisions, such as selecting empiric antibiotics based on risk of resistant
pathogens, the LLM would also need to extract comorbidities, health care exposures, and prior
treatments. Furthermore, validation in diverse patient populations would be required. Existing tools
under development can estimate resistance reasonably well when built on cohorts with positive
culture results. However, the positive predictive value of these tools decreases when applied to
actual patients, many of whom have negative culture results. A model that overestimates the risk of
resistance could perpetuate unnecessary use of broad-spectrum antibiotics.
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Tools for clinical decision support are generally limited to using structured data elements from
electronic health records, which can be inaccurate for relevant fields, such as prehospital origin.®
Newer, sophisticated deep learning models may leverage the hierarchical organization and patterns
of available structured data to overcome data quality issues and improve performance. With further
development, LLM-based tools represent another compelling option. An LLM that uses all available
medical information from clinical notes—including both unstructured data related to subjective
symptoms and structured data such as medical history, vital signs, and laboratory results—may be
superior to any tool that uses structured data alone.

Thus, we suspect that the use of LLM-based tools, both in research and clinical care, will
eventually allow clinicians to improve clinical decision-making related to sepsis. But it is also
important to acknowledge that overreliance on artificial intelligence (Al) could create problems.
Based on tools currently available or in development, a nonhuman entity could guide or automate
history taking, generation of a differential diagnosis, transcription of the encounter in a note, and
subsequent clinical decision-making. At every step, we anticipate that Al could have a flattening
effect, making patients and their stories appear more homogeneous than they really are. Clinicians
and researchers want to believe that Al will reveal deep truths that would be otherwise imperceptible
to the human mind, but a tool that summarizes and distills a nuanced patient narrative into a set of
5 to 10 symptoms is strictly focused on the surface level.

The most recent Surviving Sepsis Campaign guidelines’ recommend initiation of antibiotic
therapy, among other interventions, within 1 hour of recognition of possible septic shock or high
likelihood of sepsis. To meet that time frame, clinical decision-making may be rushed and reflexive
(eg, vancomycin and piperacillin-tazobactam). Thus, it is plausible to expect that an LLM might
perform at or near the level of a human clinician when recognizing and responding to new-onset
sepsis. However, despite strong performance on licensing examinations, LLMs in their current state
may not be equipped to grapple with true diagnostic uncertainty. In simulated cases designed to
mimic clinical scenarios, LLMs were unable to diagnose or follow guidelines for common
presentations.® For now, Al seems better suited to automating simple tasks, such as the extraction of
signs and symptoms, than participating in clinical decision-making.
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