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Background

* |dentifying screening-eligible individuals under the 2021 U.S. Preventive
Services Task Force (USPSTF) guidelines requires reliable smoking data on
pack-years and time since quitting.

* Inroutine care, electronic health record (EHR) smoking histories are often
missing, internally inconsistent, or contradictory because of recall bias,
iInconsistent documentation, and errors in derived exposure measures.

Objective

* We developed an automated data-smoothing algorithm (EHRsmoker) that
leverages validated large language models (LLMs) for clinical-note extraction
and evaluated its performance across academic and community healthcare
systems.
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Methods: EHRsmoker algorithms & implementation

/EH i \ /EH Rsmoker implementation \
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Results: longitudinal inconsistencies across different healthcare systems.

Example Longltudlnal Smoking Status Data from 12 Patients
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histories were highly inconsistent:
60.8% in Stanford lung cancer,

37.8% in Sutter lung cancer, and
40.7% in Stanford primary care Result2: Common errors included conflicting quit dates,
cohorts. decreasing pack-years, and implausible status changes;

smoothing eliminated longitudinal inconsistencies and
reduced record-level inconsistency to <0.2%. e
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Results: Screening sensitivity before vs. after smoothing

Screening Sensitivity

USPSTF Screening Sensitivity: Raw vs. Smoothed
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Result 4: Sensitivity increased from about 30.6% to
34.4% (Stanford) and 29.8% to 34.2% (Sutter)

Main driver of increased sensitivity was through pack-
year reconstruction (89-97% of newly eligible
patients) and quit-date smoothing (~10%).
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Takeaway

* Ourframework, implemented in the open-source R package EHRsmoker and

recovers missed opportunities by unifying structured data with LLM-extracted
narratives into complete smoking histories.

* |t offers atransportable and automated solution to improve screening-
eligibility identification across different healthcare systems.
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