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KEY POINTS

e The electronic health record (EHR) contains a massive amount of discrete patient data that
are generated through the routine provision of patient care.

e EHR data can be so-called big data based on volume (total number of patients/data
points), velocity (the rate at which it is generated), and/or variety.

Data validation is imperative because many of the data were collected for clinical, rather
than research, purposes.

e EHR data can be used to build large patient cohorts and/or identify patients with rare con-
ditions, allowing pediatric researchers to overcome small samples sizes.

The EHR can be used for interventional studies and prospective trials at the point of care.
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INTRODUCTION

Although electronic health records (EHRs) were first described more than 50 years
ago, it is only recently that EHRs have become pervasive.' Notably, the Unites States
saw EHR adoption triple between 2009 and 2013; adoption among children’s hospi-
tals increased from 21% in 2008 to 59% in 2011.%° The growth seen over the last
5 years is likely to be progressive and sustainable as, with time, countries such as
Norway, the Netherlands, New Zealand, and the United Kingdom have achieved
near-universal EHR adoption.* As experience with EHRs has increased, clinicians
and researchers have begun to see the EHR in a different light; as a colossal database
and interventional tool at the intersection of physicians, patients, and care delivery.>®
In the past, research databases, tools, and records have been separate from clinical
databases, tools, and records; EHRs blur these distinctions and merge these silos.

In parallel with increased EHR adoption, there has been the evolution of clinical
informatics, the “scientific and medical field that concerns itself with the cognitive, in-
formation processing and communication tasks of medical practice, education and
research, including the information science and the technology to support these
tasks.”” More specifically, clinical research informatics, which generates the tools
and techniques to use the EHR for clinical research, has been developed within the
larger field of clinical informatics.®

The combination of increased EHR implementation, the exponential growth of dig-
ital data available within the EHR, and the development of clinical research informatics
tools and techniques present a unique, previously unavailable opportunity to enhance
clinical discovery and improve patient care. This phenomenon has particular rele-
vance in children’s health care. Pediatric research often involves small samples sizes®;
by exploiting the EHR data sets across 1 or more institutions, investigators have ac-
cess to a vast number of patients and can mitigate concerns about statistical power
and significance. In addition, when faced with clinical decisions, pediatricians are
often forced to rely on studies and trials that have been performed in adults; trials
are often not repeated in children because of cost, safety, and redundancy issues.’®
EHR data can be used to retrospectively assess the impact of clinical decisions, mak-
ing it possible to determine the efficacy of a certain intervention or the safety of a
particular medication. In addition, when pediatric trials are implemented, they are
often hampered by slow recruitment and erratic referrals.’” The EHR can be used to
facilitate recruitment for trials across institutions and improve the efficacy of trial pro-
cedures.*'? It is within this context that this article presents an overview of EHR-
enabled clinical discovery, focusing on concepts and studies relevant to pediatrics.

THE ELECTRONIC HEALTH RECORD DATA SET

The EHR data set is immense; the scale is on par with many of the big data disciplines
such as genomics and proteomics. Across an entire children’s hospital, clinical care
generates hundreds of thousands of data points per day and tens of millions of data
points annually; data generated from ambulatory care and the narrative data con-
tained within clinical notes add substantially more information. However, although
the volume of data is alluring, some elements are easier to extract, some have higher
fidelity, and some require validation.™® Thus, an understanding of the types and quality
of data available is essential to using EHRs for clinical discovery.

Electronic Health Record Data Elements

The EHR contains clinical data generated through the routine provision of care: physi-
cian orders, test results, vital signs, demographics, progress notes, medication
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