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Strategic Plan for Regulatory Science - Section 5

FDA receives a vast amount of information from a variety of sources, including product
submissions, adverse event reports, de-identified patient data from health care providers, and
1. Integrate and analysis data from disparate sources to provide knowledge and
results from surveys and basic scientific research. Successful integration and analysis of
insight not possible from any one source alone.
data from these disparate sources would provide knowledge and insight not
possible from any one source alone.

Ensuring the FDA’s Readiness – Section 4
Number of 510Ks Cleared and Time Until Decision by Year
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Improve Health Outcomes – Section 5
• 100 million Americans (and rising) have multiple
chronic conditions.

• Multiple chronic conditions (or multimorbidity) is:
• The presence of two or more chronic condition,
• Lasting 12 months or longer,
• Which place limitations on self-care,
• and require ongoing medical management.
• “Although patients with multiple health issues use eHealth
technology to support self-care for specific conditions, they also
desire tools that transcend disease boundaries.”

MULTIPLE
CHRONIC CONDITIONS

Prior to our research…

Which medical devices are
appropriate for monitoring which
chronic conditions?

Filling the Gap: 510Ks & Clinical Practice Guidelines

Filling the Gap: 510Ks & Clinical Practice Guidelines
Premarket Notifications (510Ks)

• Required for every medical device prior to sale in the
United States

• Described within is the intended use, or uses, for the
medical device

Clinical Practice Guidelines (CPGs)

• CPGs are ubiquitous to clinical practice
• CPGs provide evidence-based statements to assist
practitioners in healthcare decision making

Filling the Gap: Applying Natural Language Processing
Optical Character Recognition
The device is a digital monitor intended for use in measuring blood pressure and
pulse rate in adult patient population
with wrist circumference ranging from 5.3 inches to 8.5 inches (13.5 cm to 21.5
cm).
The device detects the appearance of irregular heartbeats during measurement
and gives a warning signal with readings.

MetaMapLite
The device is a digital monitor intended for use in measuring blood pressure
and pulse rate in adult patient population
with wrist circumference ranging from 5.3 inches to 8.5 inches (13.5 cm to 21.5
cm).
The device detects the appearance of irregular heartbeats during measurement
and gives a warning signal with readings.

Filling the Gap: Applying Natural Language Processing
Medical Text Indexer (MTI)
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*MetaMapLite was run a second time before organizing the output into a table.

Filling the Gap: Applying Natural Language Processing
Assigning ICD-10 Codes
Disease/Condition
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MetaMapLite
Blood pressure (BP): Advise adults who would benefit
from BP lowering to…
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Filling the Gap: Transitive Property on Inequality
Clinical Practice Guidelines

A proprietary dataset*

Premarket Notifications (510Ks)
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Deriving Insights: Once the Gap was Filled
• Medical Expenditure Panel Survey (MEPS)
• Collects nationally representative data on demographic characteristics, health conditions

(ICD-10 codes), health status, use of medical care services, charges and payments, access to
care

• Linking our dataset with MEPS will help elucidate the diagnostic capabilities a device should
include to monitor patterns of multimorbidity.

• Nationwide Emergency Department Sample (NEDS)
• Is the largest all-payer emergency department (ED) database in the United States containing
diagnosis and procedure codes reported using the ICD-10-CM/PCS coding system.

• Linking our dataset with NEDS will provide insights into the diagnostic capabilities a device
should include to augment existing telemedicine services.

Applying Insights: Once the Gap was Filled
• Determining Equivalence Using
Machine Learning

• Multi-label K-nearest neighbor
• “In multi-label learning, the training set is

composed of instances each associated with
a set of labels, and the task is to predict the
label sets of unseen instances through
analyzing training instances with known
label sets.”

In Summary
• We developed a proprietary dataset, using 50,000+ premarket
submission, 1,409 clinical practice guidelines, natural language
processing, and the Transitive Property of Inequality.

• We showed how to integrated and analyze our dataset with two

nationally representative datasets to give medical device developers
ideas for technologies with the potential to aMELIORAte patient’s
burden of multimorbidity and reduce Emergency Department
Utilization.

• We showed how this research may be used to expedited the pathway
for the development and clearance of important devices.

• Wait there’s more…

Please join me on March 20th 12 PM in HWH!

