Software Project: Learning to Diagnose

Stefan Riezler

WiSe 2024/25

—4atNLP

1/7



Project Proposal
00000

Learning to Write Notes in Electronic Health Records

* Pioneering work from [Liu, 2018]

¢ Central idea: Encoder-decoder conditional language model
Py that factorizes the prediction of a clinical note w into
conditional probabilities over tokens wy, ws, . .., wr where

.
po(wi, wa, ..., wrlc) = [ [ po(wilc, wey), (1)
t=1

w.; is the context of past predicted notes, and the
additional context data ¢ = (v1, Vo, ..., Vip) consists of
clinical measurements for clinical variables and of

documented interventions.
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Learning to Write Notes in Electronic Health Records
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Learning to Write Notes in Electronic Health Records

* From-scratch training on MIMIC-III [Johnson et al., 2016]
data
¢ Evaluation by comparison with clinical notes in dataset
® Per-token perplexity
* Next-token accuracy
* ROUGE
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* Research question: How do pre-trained LLMs perform on
this task?
* Project tasks:

* Get to know the data, especially the “nursing notes”
https://physionet.org/content/mimiciii/1.4/

® Use open-source pretrained LLM in few-shot learning
mode, searching for robust prompts
[Lu et al., 2022, Mizrahi et al., 2024]

e Circumvent the “shaky foundations” [Wornow et al., 2023]
of clincial Al by focusing on a proper evaluation, e.g., using
medically-informed BERT-score and BARTscore
[Ben Abacha et al., 2023]
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* Synthetic Data:’

* We added analyses of SOFA scores for 6 organ systems
[Vincent et al., 1996], suspected infection, and Sepsis-3
assessment [Singer et al., 2016, Seymour et al., 2016] to
the data

Organ dysfunction can be identified as an acute change in
total SOFA score > 2 points consequent to the infection. The
baseline SOFA score can be assessed to be zero in patients
not known to have preexisting organ dysfunction.

® Goal: Evaluate if LLM understands Sepsis-3 definition
based on clinical measurements and SOFA-scores.

1staniek@login:/workspace/mitarb/staniek/clinical_

databases/physionet.org/files
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Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score®

Score
System 0 1 2 3 4
Respiration
Pao, /F0,, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x103/uL 2150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(umol/L)
Cardiovascular MAP 270 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
ine (any dose)®  or epil ine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1°
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score®
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(umol/L)
Urine output, mL/d <500 <200
Abbreviations: Fi0,, fraction of inspired oxygen; MAP, mean arterial pressure; b Catecholamine doses are given as pg/kg/min for at least 1 hour.
Pao,, partial pressure of oxygen. < Glasgow Coma Scale scores range from 3-15; higher score indicates better
2 Adapted from Vincent et al.?” neurological function.
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