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Keynote

The Honorable Wilbur L. Ross, Jr.
Secretary of Commerce




Dr. Henry Francis
FDA Case Study

Addressing Federal Priorities Through
Data Analytics




Real Time Application for Portable Interactive Devices

Henry Francis, M.D.
FDA/CDER/OTS



FDA launched the Medical Counter Measures (MCM) initiative to
improve our nation’s capacity to respond to CBRN and pandemic threats

MCMi Overview

» FDA launched its medical countermeasure initiative
(MCMi) in response to a comprehensive, year-long
review conducted by the HHS assessing the nation’s
ability to respond to public health emergencies

= Mission: Strengthen and transform the MCM enterprise
by augmenting FDA'’s activities in review, regulatory
science, and policy to expedite its ability to respond to
CBRN and EID threat

Three Pillar Strategy

= Enhance FDA's product review and approval processes
for the highest priority MCMs and related technologies

» Build the necessary science base for MCM regulatory
review and identify clear, efficient regulatory pathways for
developing critical MCMs

= Modernize the legal, regulatory, and policy framework to
facilitate MCM development and ensure an effective
public health response
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What are the Public Health controls in and FDA MCM response?



The cloud-based RAPID Bio-surveillance System will support collaboration
between FDA and other Federal agencies to enhance monitoring
emerging health threats

RAPID Biosurveillance System

Tier 1: Regulatory Action/Guidance
= FDA and external partners issue
guidance to ensure patient safety

Tier 2: Data Visualization
= Dashboards summarizing key
information provide safety alerts
= Disproportionality metrics and
detailed analyses allow FDA and
collaborators to understand
emerging issues

Tier 3: Data Management &

Analytics

= RAPID data is combined with
existing MedWatch and
Medwatcher reports and data
from external collaborators

= Advanced analytics support AE
signal detection

Tier 4: Processing of Adverse Events
= Healthcare professionals submit
AE data via the RAPID mobile app
= AE data is stored in a “data lake”
to support real-time access

m
e
d
W
a
t
h
e

-




FDA requires a real-time active surveillance application to support
pharmacovigilance and adverse event reporting in MCM situation

The Solution

» Real-time Application for Portable Interactive
Device (RAPID) will facilitate the real-time
collection, analysis, and communication of
MCM product and health information during
national public health emergencies

» Flexible Mobile platform to use during MCM
events

» Flexible FDA cloud design complementary to
FAERS

» Adaptable data management and analysis
system

» Bidirectional CDER multimedia
communications

» Decision maker data work bench






DPV - Adverse Event Report Use Case

Healthcare Professionals and consumers submit regular HTML e
and emergency surveillance adverse event reports E
General Surveillance

Emergency Surveillance

llllllll>

*
RAPID External Data (Future) e “ e
*Scott Proestel Adverse Event Analytical Tools

*Robert Levin

«Samantha Cotter # RAPID AE Dashboard Geovisualization
& Data
Mobile Data Collection: e Perform Analytics : e Obtain External Data:
Clinicians, reporters, and Utilize RAPID Dashboard, Data will be shared from external
patients create general location based data, and sources via web services (ex.
surveillance and emergency Empirica (signal detection) for HL7 ICSR) and increase the RAPID Heatmap Empirica
surveillance reports analysis effectiveness of analysis

performed using RAPID
analytical tools

‘ Data Transferred to FDA: o Response Sent to Reporter:
Data is submitted from mobile Within 24 hours a targeted response
device and sent over Cellular is sent via email containing links to

network or WiFi to FDA multimedia files like images and
GovCloud via web services podcasts




RAPID : an FDA Public health display for
Emergencies



RAPID Phase Il

The proposed RAPID Biosurveillance Platform includes a cloud-based open source big
data analytic tool to facilitate detection of adverse event signals in near real-time

[Alerts] Display Drugs with > 50% increase in the number of reports in the last 2 weeks

My Projects
=Project 1
=Project 2
=Project 3

Create Project

Drug-Event Tracker

Drug-AE Filter:
 All drugs in which 1 or more
cases are fatal
« All drugs in which 50% of the
adverse event cases are
reported in pediatrics

e e

% Change  Algorithm &
Dru in Number Ranking
----------:‘_?‘.,- of Reports Statistic (all
(daily) data)
Paramivir-HIN1 +3 20 W
A
Avandia-
Diabetes 0.17 1.05
MPA-Steroid 13
Injections ’
Zanamivir-
7H1N1 0.17 1
ALL +10 2.5

Disproportionality Metric Filter:

*ROR

*PRR

*GPS

*IC

¢ Corresponding Ranking
statistic: e.g., 5 per cent
quantile Qg o;of the posterior
distribution

Clicking on a drug in the list

above activates the time series

and geographic visualization

Time Series Visualization for Number of Reports for Drug of Interest:
Adverse Event Data and Social Media Data

09:I23 09:|24 oeizs oeize 09:I27 oe:lza oeize oeiso 09:I31
FAERS 10
Pro-MED-mail 14
FAERS + Pro-
MED-mail .
FAERS — Pro-
MED-mail -4

*Mouseover or use the arrow keys to inspect values

*Mouseover bubbles to view information on adverse events
reported at different geographic locations




FDA collaborators in MCM events

~ederal agencies
Healthcare providers
Healthcare facilities

ndividuals

Sponsors



RAPID Network of Networks in an Public Health event



The Real-time Application for Portable Interactive Devices (RAPID) System can
inform decision-making at the physician, hospital and Federal level

Data from RAPID combined Key questions and capabilities that can be
with other systems addressed with RAPID data

ASPR - RAPID enables improved management of MCM stockpiles

ASPR

* How to manage stockpile inventor
* Number and location of stockpiles W . & plleinv 4
(drugs, vaccines, diagnostics) and location?
&5 L & . * How to get MCM resources to
e Type, severity and location of . . .
otential CBRN threats patients and at-risk populations?
RAPID Secure Data . gyndromic surveillance data from  What types of threats are most likely . .
- to occur in the short- and long-term? eographic

Broker (SDB) state/local public health agencies ur g visualizations

Provides access to
adverse event

reports and Hospital Administrators - RAPID supports allocation of healthcare resources
electronic health
i * How to manage current patient flow?
records to inform * Number of occupied beds & pat
decisi . o ¢ How many patients are projected to
ecisions made by * Patient characteristics require care in the short- & long-term?

physicians, (dia.gnoses, level o'f'care, etc.) ¢ What number and type of medical
hospitals and the * :raet:rr:esr:?t:l:a((\:ll\;a;grnﬁ;(s)}:r)itaI equipment are required to diagnose and

) : . . i ) 5
Assistant Secretary. discharge, etc) treat patients in short- & long-term? Hospital Alerts

Physicians — RAPID informs diagnosis and treatment of patients

¢ How to diagnose the patient based on
symptoms, history, and data from others?
¢ How can data from other patients influence
the current patient’s treatment plan?
* What drugs, vaccines and/or diagnostics
should be ordered to treat the patient? Clinical Decision

K j Support

RAPID Mobile
Application




RAPID Secure data sharing Scheme during Public Health Emergencies

FDA, federal and non

Secure data
Healthcare Facility Broker
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What does a Blockchain connection offer?



Duke University Medical Center Brigham and Women’s Hospital University of Southern California Hospital University of Maryland Medical Center

Eoic Eoic Epic

Trigger examples: influenza order, blood culture
order, sputum culture order, CXR order

(ESP) Safety or Clinical data

[

Smart on FHIR API
Clinical Data Element Profile for Severe
Acute Respiratory Infection data elements

Secure Data Broker
HHS & Booz Allen Hamilton
Data Aggregated &
De-identified

Geolocation, case and
site reporting, resource
deployment overlay

Regulatory-case level or : — : Clinical Registry case
patient level Visualization layer with level and patient level
streaming data for research

case and patient level




RAPID HealthChain Plugin (RHP v2)

Health Center, epicsEMR FDA, CDC, NIH

EHR
Connec
tor




HealthChain Ledger

Implements Blockchain
technology

— Shadow chain —i.e., a chain
that at first copies the
performance of more
established methods of
information sharing to test
out the concept

A ledger & block is associated
with a hospital/provider

The plugin will contain a ledger
so that all transfers of EHR
records & streaming data are
known and communicated to all
participating hospital/partner
organizations

Transmissions of records are
equivalent to transactions

RAPID HealthChain Plugin (RHP v1)




Target Environment (Health Chain)

Hospital A Hospital D

RHP Server

Client




Cerner Modules
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Epic Modules
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Consortium of Drug Safety Information

If(r.-

FDA Adverse Event Reporting System

ClinicalTrials.gov

21



RAPID Il Summary

e Bidirectional cloud based system

e Capable of real time information and analytics
e Flexible data and analytic platform
* Beginning multimedia information analysis

e Key issues

— How would the transdisciplinary group work?
— What data, not quantity of data is important?

Henry Francis, M.D. : henry.francis@fda.hhs.gov
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Dr. Caryl Brzymialkiewicz
HHS Case Study

Addressing Federal Priorities Through
Data Analytics




Predictive Analytics
at HHS-OIG

Caryl Brzymialkiewicz, Ph.D.

Assistant Inspector General / Chief Data Officer
Department of Health and Human Services (HHS)
Office of Inspector General (OIG)



Who We Are

Our Mission: Protect the integrity of HHS programs
Our Vision: Drive Positive Change



What We Do

We fight fraud, waste, and abuse in
Medicare, Medicaid, and more than 100
other HHS programs

Audit Evaluate Investigate Counsel



Medicare and Medicaid

11N 3

Americans



Medicare Payments

Total Mediq@r ments (Parts A, B, D for CY2015)
Source: IDRe = T

KEY

[ ] $819.067.043 - $1.027.087.745
$11.629.536.020 - $35.293.954,753

[ ] $1.027,087.746 - $2.515.751.120
$35.293.954.754 - $48,393 598,260

[ $2515.751.121 - $11.629536,019

California $48.3B
Florida $36.1B
Texas $35.3B
New York $32.7B
Pennsylvania  $21.2B
lllinois $20.7B
New Jersey $18.1B
Michigan $17.9B
Ohio $17.6B

North Carolina $15.6B

United States $494.4B



National Takedown: 300 defendants,
$900 million in billings



Home Health Example

e Dr. Jacques Roy came to our attention based on analysis of
suspicious billing
» Typical for a physician to refer <100 patients for Home Health

e Convicted at trial in April 2016; to be sentenced this fall



Three Charged in $1 Billion
Medicare Fraud Scheme

 Owner of more than 30 Miami-area
skilled nursing homes and assisted
living facilities, hospital
administrator, and physician’s
assistant charged

e Many of the beneficiaries did not
quality;
that were
billed to Medicare and Medicaid

e (Co-conspirators employed
sophisticated money laundering
techniques to



Three Charged in $1 Billion
Medicare Fraud Scheme

“This is the largest single criminal health care
fraud case ever ... and this is further evidence of
how successful data-driven law enforcement

has been as a tool in the ongoing fight against
health care fraud”

- Assistant Attorney General Leslie Caldwell



Predictive Modeling

» Developing statistical models to calculate “risk scores” for
providers who may be defrauding Medicare
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Our Challenge

How do we conduct anticipatory analysis — and
be prepared for future vulnerabilities?

How do we make sure that our risk models keep
up with intelligent, adaptive adversaries?

How do we better predict potential for
fraud, waste, and abuse?



Stay Connected

@OIGatHHS

oig.hhs.gov OIGAtHHS


http:oig.hhs.gov

Questions



Dr. Christopher Carrino
Census Case Study

Addressing Federal Priorities Through
Data Analytics




Addressing Federal Priorities
Through Data Analytics

Census Case Study

Christopher Carrino, PhD
Chief Data Architect
US Census Bureau



CUnited States™

ensus

s Bureau

Commerce Data Mission

e To promote the Commerce Department's and Federal
data priorities, including open access and open data.

e To serve as the leading source of quality data about the
nation's people and economy.

e To provide the most timely, relevant, and accurate
economic accounts data in an objective and cost-
effective manner.



The Past Week at Census



Data Standards



Federal Statistics Data Standards

Acronym
GSIM
GSBPM
SDMX

1ISO 11179
NIEM

DDI
SPARQL
JSON-LD

Name

Generic Statistical Information Model

Generic Statistical Business Process Model

Statistical Data & Metadata eXchange

Information Technology - Metadata Registries

National Information Exchange Model

Document, Discover & Interoperate

SPARQL Query Language for RDF

JSON-LD

Governing Board
UNECE

UNECE

SDMX Board
ISO/IEC

NIEM ESC

DDI Alliance
W3C

W3C


http://www1.unece.org/stat/platform/display/metis/Generic+Statistical+Information+Model
http://www1.unece.org/stat/platform/display/metis/The+Generic+Statistical+Business+Process+Model
https://sdmx.org/
http://metadata-standards.org/11179/
https://www.niem.gov/
http://www.ddialliance.org/
https://www.w3.org/TR/rdf-sparql-query/
http://json-ld.org/

Sweden - September 3, 1967



Managing Complexity
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Enabling Data Science
through Data Standards
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Thank You!



Jett Chen

Commerce Data Service

Addressing Federal Priorities Through
Data Analytics




an ecosystem play

Jeff Chen
Acting Chief Data Officer
Commerce Data Service



Ul/UX Schema development







Targeted efforts
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Education First









Intro to Agile
Intro to R @ Intro to Machine Learning

dataacademy.commerce.gov




by the numbers

In-Residence Incubator

'] 5 Participants from DOC bureaus (6
data science, 9 engineering)

An award-winning,

homegrown initiative to 6 Finished products in process of
, , deployment
upskill DOC employees in
- - 2 Products currently deployed
data science, programming,

and design.

programming +tech
courses

Commerce employees have
1400+ ploy

Tech Program of Digital Government taken at least one CDA class

the Year Achievement Award

1 9 Average number of classes
"7 taken per participant



Commerce Data Academy
Bureaus (n=12)

Courses (n = 20)

Participants (n = 1460, ~2 classes/student)



Eifective Data Use



Which organizations are most likely
to use government services?



Specitication

Pr(Y = conversion| features) =
f (revenue,employment, industry, ...)

Reqgularization - Lasso Estimate

p
B = argminlly - XBIl 3 +2 ) |8
=1

Loss function [, penalty



D&B Business Registry

p
§ = argminlly - XBII +2 ) |
=1

¢_|_¢

Pr(Conversion) Factors that matter



87%

CV Accuracy



New Methods of

Dissemination
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Improving

User Experience (UX)



National
Use Table



Top requested features
If you could make three improvements
to viewing/downloading multipliers,
what would they be?

fewer clicks

to
download

download
20% entire order

in one step
40%

more
description
in order
details
40%

% that responded tools would be either extremel
P y
useful or very useful

80% 80%
75%
I I I )

series of new case series of "common economic impact series of
studies that walk pitfalls" that explain  calculator that  tools/tutorials in the
through howto  common mistakes  would allow for programming
perform particular made in the simple analyses language R
impact analyses application of

multipliers






Jeff Chen
Acting Chief Data Officer
Commerce Data Service
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