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Objective
Electronic medical records (EMR) are widely available to com-
plement administrative data-based disease surveillance and
healthcare performance evaluation. Defining conditions from
EMR is labour-intensive, requiring advanced medical informat-
ics knowledge, and is challenging without effective data extrac-
tion tools. This study developed a high-throughput pipeline
to detect diseases in EMRs.

Methods
We developed a pipeline that leverages a generative large lan-
guage model (LLM) to analyze, understand, and interpret
EMR notes by following clinical experts’ designed prompts.
The pipeline was applied to detect diabetes, hypertension, and
acute myocardial infarction (AMI) from the EMRs for a car-
diac patient cohort in Calgary, Canada. The performance was
compared against clinician-validated diagnoses as the refer-
ence standard.

Results
The cohort consisted of 3,413 patients with 551,095 clinical
notes. The prevalence was 27.8%, 66.3%, and 54.3% for dia-
betes, hypertension, and AMI, respectively. The performance
for detecting conditions varied: diabetes had 90.5% sensitivity,
83% specificity, and 67% positive predictive value (PPV); hy-
pertension had 94.2% sensitivity, 30.2% specificity, and 73.8%
PPV; and AMI had 86.4% sensitivity, 61% specificity, and
75.3% PPV. The monthly prevalence trends between the de-
tected cases and reference standard showed similar patterns.

Conclusion
The proposed pipeline demonstrated reasonable accuracy and
high efficiency in disease detection without manually curated
labels, indicating the potential for automated real-time disease
surveillance using EMRs.

Implication
Variations of documentation practices in clinical note can im-
pact the detection performance of different diseases. Hence,
an automated pipeline integrating LLMs with expert knowl-
edge may improve detection accuracy with reduced labour
costs while indicating documentation quality.
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