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Background Methods

Electronic health records (EHRs)
and claims are an important source
of real-world data used to generate
real-world evidence on the safety
and effectiveness of therapies.

Figure 1. Study Design

This retrospective study examined structured and unstructured data from the Oracle EHR Real-World
Data (OERWD) linked to a national US claims data source during the study period 2015 to 2022.

The cohort was defined as patients with a diagnosis code of asthma in either claims or electronic
health record structured data and a new prescription of montelukast or inhaled corticosteroids.
Prior treatment episodes were considered using a 30-day gap period (Fig 1). The covariate
assessment window was the 183 days up to and including the date of prescription. For this analysis,
outcomes were measured from 1 day after the prescription until query end date.

Figure 2. Outcomes of Interest: Neuropsychiatric Events
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For more information on the methods, see the protocol for the study:
https://www.sentinelinitiative.org /sites /default /files /documents /MOSAIC-NLP_Protocol v1.3.pdf

Results

A total of 109,076 patients with asthma who initiated montelukast or inhaled corticosteroids from 112 health systems were
examined. Demographic characteristics of the propensity-matched patients are presented in Table 1.

Anxiety and mood disorder were the most frequently documented neuropsychiatric events in all sources of data. Many
events, including agitation, muscle problems, hallucinations, and delusions were not identified at all in the structured data

(Fig 4).

Matched study patients had 2.5 events/person when utilizing structured data to identify outcomes, and 2.6 events/person
with the addition of unstructured clinical notes (Table 2).

Table 1. Demographic Characteristics of the Overall Matched Cohort According to Data Source
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This study found that neuropsychiatric events may be undercounted using only structured data from EHR and claims, as the number of observed suicidality/self-harm events doubled with
the addition of unstructured EHR data. Further, events such as irritability, agitation, and memory problems were only detected in unstructured data. This study illustrates the importance of
unstructured data especially related to mental health outcomes.

This method is limited by the time required to annotate training data and the model’s ability to identify and train on rare events, such as stuttering. Future work using large language
models and hybrid methods may be able to overcome these limitation.
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