Potential Blood Transfusion Adverse Events Can be

Found in Unstructured Text in Electronic Health

Records using Natural Language Processing Tools

INTRODUCTION

Goal: Develop a new
method to identify
adverse event (AE)
signals using the
unstructured text of
electronic health
records (EHRs):
¢ Independent of
vocabulary used.
¢ Evenif AE is new.
e Even if writer
does not attribute
event as AE.

We chose potential

transfusion adverse

events (PTAEs) as a

proof-of-concept

because:

e Real dates in
MIMIC-III are
obscured.

* Emerging
recognition of
new TAE during
study data period.

* FDA received
relatively few
reports.

METHODS
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e Concatenated each admission’s
notes in chronological order.

* De-duplicated notes (Bloatectomy).

* \Vectorized each admission’s
remaining notes.

Group Creation & Term Extraction

e Transfused (T) (21,443 admissions)

e Comparison (C) (27,888 admissions)

Used ensemble of supervised
classification methods and statistical
rules to filter notes to unusual terms
that distinguish T from C.

Topic Analysis of T

Leveraged Latent Dirichlet Allocation
topic modeling to derive 45 topics.

Reviewed admissions:
* Top topic scores.
e Random selection from T.
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RESULTS

Most PTAE in the notes
were not attributed to be

Admissions with a top-scoring pulmonary
topic: i

related to transfusion. * Mechanical ventilation

e Acute respiratory distress syndrome
Admissions with a top- * Inhaled nitric oxide
scoring cardiovascular ... were more likely than random T admissions

topic: (proportion difference = 0.37, p = 0.049) to

* Heart valve repair have at least one lung PTAE:
* Tapped pericardial * hypoxia
effusion * mechanical ventilation
* Coronary artery bypass * bilateral pulmonary effusion

graft * pulmonary edema
e Heart attack

e Vascular repair

... were more likely than
random T admissions .
(proportion difference =

0.47, p =0.022) to have at

least one heart PTAE:

SUCCESSES

Could be a useful supplemental post-
marketing surveillance method for
generating hypotheses to be studied by
finding unattributed AEs
* heart rhythm changes * Unlocks clinical text notes
e hypotension e Uses open source software
¢ Needs relatively few computing resources
* Adaptable to other settings

FUTURE

The %Project

Literature big data tools
applied to clinical records

* Automated support of review step
* We invite new members to the
Shakespeare Project Team!
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