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Abstract— Improved readability of Electronic Health
Records (EHR) free-text could support better patient
information provision and prevent confusion when EHR
information are openly available. An informed domain-specific
Information Extraction approach is introduced ultimately
aiming to enrich discharge summaries with patient-friendly
language. An evaluation of the initial step to extract medications
and their respective Adverse Drug Events are presented.

I. INTRODUCTION

Patients’ access to their own Electronic Health Record
(EHR) data has been recently growing. However, the
complexity and highly domain-specific language of EHR
narratives  introduces  challenges regarding patient
engagement, e.g., stress and confusion [1]. Several works
involving ML and NLP techniques have been proposed to
assess and improve the readability of medical texts (e.g. [2]),
tackling the low health literacy problem. In this work, we
present the concept of a system that simplifies discharge
medication instructions and enhances them with
patient-friendly terms. We also provide preliminary results in
terms of identifying potential mentions of Adverse Drug
Events (ADEs) in the relevant discharge summaries.

II. CONCEPT AND METHODOLOGY

We use free-text hospital discharge summaries from
MIMIC-III [3]. Our approach proceeds as follows. First, we
extract the medications prescribed during discharge and any
ADEs mentioned, while we also retrieve the most prevalent
ADEs from external data sources (e.g. DrugBank). Thus,
(Medication, {ADE list}) pairs are created e.g. (Lipitor,
{tinnitus,  sacroiliac  joint stiffness}). Then, using
patient-friendly terminology resources (e.g., ringing in ears
instead of tinnitus), we will assess the quality of the individual
term suggestions. Then, a Knowledge Graph (KG), modelling
the relevant information extracted from each discharge
summary along with the enriched candidate friendly terms,
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will be created. Finally, we plan to develop a method that,
through the KG traversal, facilitates the automatic generation
of customized, patient-friendly text snippets to warn of
probable ADEs, such as: “Lipitor can give you ringing in your
ears and stiffness in your lower back.”. The quality of the
generated text snippets (in terms of their usefulness in dealing
with low health literacy) will be evaluated both by domain
experts and systematically using generic and domain-specific
readability measures. We are currently completing the first
step where we utilized the MedSpaCy clinical NLP library
with the Med7 NER model and the Spark NLP library with the
pretrained ner_ade clinical and re_ade_clinical models in a
customized pretrained pipeline, and we report on preliminary
results.

III. RESULTS

To validate the effectiveness of the tools in our work’s
context, we used the gold annotated corpus from Track 2 of
the 2018 National NLP Clinical Challenges (n2c2). The
evaluation results are summarized in Table 1 below.

TABLE 1. EVALUATION MEASURES FOR INFORMATION EXTRACTION
Average Evaluation Measures
Extraction Task
Precision Recall F1

Strict Medication NER 0.82 0.80 0.81
Lenient Medication NER 0.96 0.95 0.95
ADE-medlcatlon Relation 052 043 045
Extraction

IV. CONCLUSIONS

The initial evaluation of the proposed pipeline for the
Information Extraction tasks required for the creation of
medication-Adverse Drug Reaction pairs demonstrate that
our approach is comparable to the State-of-the-Art [4][5].
Further work involves finetuning parameters and additional
customization of the information extraction pipeline.
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