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Hospital electronic health records (EHR) contain valuable real-world data, but ,
The aim of the study was to assess the performance of an NLP-powered

their unstructured free-text format limits utilization for real-world evidence , ,
solution (REALLI) compared to gold standard (manual review) for the

generation. Natural Language Processing (NLP) methods, such as REALLI , , o ,
_ . o . _ o . . detection of the metastatic status, metastatic diagnostic date and HER2+
solution, offer the potential to efficiently identify specific patient populations , , ,
_ . . . o status in EHRs of patients with Breast Cancer.
without the need for time-consuming and costly manual review by physicians.

Data Source : Data were collected from EHRs in 3 general hospitals and 1 Analysis : Out of 3,214 BC patients identified within the study period, a
university hospital in France. random sample of 200 patients was selected for comparison between REALLI

and manual review by physicians. REALLI used a combination of algorithm

Hospital claims data

(PMSI) h EHR based on ICD 10 codes or ATC, UCD codes and NLP methods from semantic
rules-based research and Large Language Model (LLM) to identify metastatic
A Discharge o _ and HER2+ status from hospital EHRs.
ERE g. Administrative data \@ All medical content
summaries
* Hospital diagnosis (ICD-10) * Age * Medical and nursing reports, Textual element (unstructured
. Clinician and Multidisciplinary ,
e Stays & patient pathway * Gender consultation meeting notes Treatments data from medical reports
* Medical procedures * Date of birth (text) and notes)
performed Date of stay Lab test results (Structured or REALLI
* Treatments on top of DRG - Area of unstructured) Hospital’s PMSI (ICD codes) H Administrative Data
* DRG hospitalization * Drug prescription (structured
or unstructured)
Study Period : Between January 1st, 2017, and December 31st, 2021. Performance metrics included sensitivity, specificity, positive predictive value

. o . . (PPV), and negative predictive value (NPV). The concordance of metastatic
Study Population : Adult women hospitalized for breast Cancer identified _ , ,
_ . diagnosis dates between REALLI and manual review was also assessed.
through ICD10 diagnosis code

Manual review
HER2 status HER?2 status

Among the random sample of 200 BC patients, 67 metastatic patients have positive negative Total
been identified by the NLP solution REALLI and 60 by manual review (Figure 1).
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__status positive
—
E Metastatic 0 133 133 Figure 2: Contingency matrix for HER2 status of metastatic breast cancer patients
- .
status negative Among the 43 metastatic breast cancer patients identified, 9 were found to
Total 60 140 200 be HER2+ by the NLP solution and 9 by manual review (Figure 2).
HER2+ status of metastatic BC patients
Results CI95
Among the 60 metastatic patients identified by the manual review, Sensitivity 1.0 0.94 1.0
a concordance of 90% (54/60) on the metastatic diagnosis dates was Metastatic Status Specificity 0.95 0.90 0.98
observed between REALLI and the manual review. PPV 0.90 0.80 0.96
NPV 1.0 0.97 1.0
Sensitivity 1.0 0.66 1.0
HER2 status detection have been assessed on 43 metastatic BC patient (1 Specificity 10 0.89 10
center, representing 17 metastatic patients, was excluded because patients HER2+ Status PPV 1.0 0.66 10
were treated in the nearby comprehensive cancer center). NPV 10 0.89 10

PPV: Positive predictive value; NPV: Negative Predictive Value

The REALLI NLP solution is a time-saving, cost-effective, and reliable alternative to manual review for extracting key clinical information from unstructured hospital
EHRs. Its high performance in identifying metastatic and HER2+ status, as well as diagnosis dates, supports its use in real-world oncology research. However,
multicenter validation is required to account for differences in coding and reporting practices. This approach has the potential to enhance the utilization of
unstructured EHR data for real-world evidence generation in oncology.
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