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Research IT Information & Exchange Series

e Goal: To educate pediatric researchers on the Research
IT and Informatics resources and expertise available to
facilitate their research and to identify areas where we
can enhance IT methods to better support research.

 Format: One hour sessions led by subject matter
experts to present information on the current services
and expertise available.

* Intended audience: Researchers with an interest in
capitalizing on Research IT tools to make their research
better. Also, researchers who are interested in using
Big Data and Healthcare Analytic approaches in their
research.



Research IT Information & Exchange Series:

Learn about using different clinical datasets in your
research. Included in the discussion today:

® Children's Clinical Data Warehouse

e Hadoop
e Medicaid data at GT



Research IT Information & Exchange Series
Our presenters today

e Tal Senior, RN, BSN, Manager, IT Analysis, Children’s
Healthcare of Atlanta

e Tal.Senior@choa.org

e Tod Davis, Business Intelligence Architect/Developer,
Children’s Healthcare of Atlanta

e Tod.davis@choa.org

* Nicoleta Serban, PhD, Coca Cola Associate Professor, H.
Milton Stewart School of Industrial and Systems
Engineering, Georgia Institute of Technology

* nicoleta.serban@isye.gatech.edu

e Richard Starr, Research Scientist, Institute for People and
Technology (IPaT) at Georgia Tech

e rstarr7@gatech.edu
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Children’s Data Sources
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Preparation for Data Request

IRB Letter OR IRB Exemption letter (if process improvement or quality
initiative).

Identify your Children’s data sponsor: Children’s employee responsible for
this data request. Required to sign and return Children’s Data Sponsor
document. Sponsor can also enter the data request on your behalf (if you
don’t have access to the Children’s network to enter the request).

If study feasibility request, counts only will be provided but Children’s
sponsor must be identified.

Start early.




Requesting Data

, _ ®) & Careforce Connection
1. Reporting Services Request: NP Your ik to Chidren’ Healthcare of Atianta

Our Promise Patient Care Nurses S

Frequently Used Tools

YOUR CONNECTION TOOLS

Use these tools to access quick links to tools that make it easier to do your jot

[Select... ~

YOUR CONNECTION FORMS

Usze these tools to access quick links to tools that make it easier to do your jot

IS&T Project Request Portal
Payroll Adjustrments

-email: data@choa.org e —

IS&T Security Reqguest Form

Payroll Manua! Check Request
Mobile Device Request

Petty Cash Reimbursement
Requisition Form

Solution Center Request

Wish Link Request
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Requesting Data

Request for Reporting Services

Your Name: * |:’LELT;'I j | L@ Cost Center: |2I_'||:|32 |

* |ta| senior@choa.org |

Email Address: Department: |EiL|siness Intelligence |

YOUR REQUEST WILL EE SENT TO THE FEOFLE BELOW FOR APFROWAL.
FLEASE BE SURE THEY ARE AWARE OF ¥OUR REQUEST.

Approvals

Thompson, Michael ;

& W
. " : Use Substitute Approver
This Requester's 1st level mgr | [ pp come requests

[=] Section Chief: * | Select... [=]

SLA: *

Medical Records:|Kay Stewart-Huey - Cardiac Cr. Burt Lesnick - Pulmonary
Laura Jones - Emergency Svcs Dr. Cedric Miller - Emergency Svcs
Heather Davidson - Hemato/COncology DOr. Robert Campbell - Cardiac
Diane Spencer - Medicine Dr. James Fortenberry - Medicine
Debi Cassidy - Neurosciences Dr. Michael Schmitz - Orthopedics, Rehab
Enterii John Polikandrictis - Orthopedics, Rehab Dr. Ton DeGrauw — Neurosciences onsibility
Tim Coons - Pulmonary Dr. Steve Simoneaux — Radiology
. Stacey DeWeese - Radiology Dr. Mark Wulkan - Surgical Svcs
B“'"“;fs Carohlyn Goodman - Surgical Sves Dr. Bill Woods - Hemato/Oncology
Amy Hauser - Transplant Dr. Stuart Knechtle - Transplant
Heather Balberde - &nesthesia
Dianne Thistlethwaite - EG Anesthesia

-

Click here for an example of a justification




Examples

We would like to know how many
occurrences of kangaroo care (aka skin-to-
skin care) have taken place in our unit from
December 2016 - March 2017. —nicu assistant

Nurse Manager

We need to build a report that captures all
botox HB charges so that we can see if we
also billed a PB administration code. —practice

Manager

Need to pull a list of addresses and
guarantor names for patients associated
with a request for privacy officer. —office of

General Counsel

We need a report that provides
data on the Rapid Response
Team calls. The report should
include the patient's name and
MRN#, location including campus
and unit as well as PEWS score
at the time of the Rapid
Response team call, admit date
and time, attending MD,
diagnosis and problem list. Also,
include the event notes at the
time of the Rapid Response
Team call if possible. —quaity, code

Blue Committee
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Examples con’t...

We need a report that displays iNO utilization throughout the organization.
This will allow us to review all cost centers that utilize this gas.

This data will be used for reconciliation and medical protocol by patient.
We need to reconcile on a weekly basis to make sure the clinical team is
looking at each patient as they are on and off the gas. —rinancial operations

AEA completion is
required for all
employees. Leaders
require sufficient
reports to monitor

and enforce IRB# 14-197 Issued, 12.18.2014
mandatory Expires 12/17/2015, 300 subjects between 01/2007 and 6/2014

compliance.-Learming Approved by Dr. Wulkan

Services

This study aims to review metrics of efficiency in
the treatment of children with thyroid nodules and
compare the value delivered when preoperative
tissue sampling (biopsy) is or is not employed

-General Pediatric Surgeon
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When will | get my data?

e Clear requirements
* Provide a mock-up of data layout

 Provide examples
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Hadoop Architecture

RACK 1 RACK 2 e Cisco UCS Big Data Cluster
e Cloudera Data Hub 5.10
 553TB storage, 6TB Memory, 920 Processors
Prod MM2 . . .
Prod NN " e Encryption on disk and over the wire. Kerberos
ProdlEN Prod EN2 and integrated with Active Directory
Prod EN3 Dev NNT . _—
 Hadoop is a distributed storage and compute
DeviNNg Dew EN platform designed to be run on a cluster of
“commodity” servers. Data storage and
Dev DN1 Frod DNS . _—
processing are distributed across the cluster.
Dev DN2 Prod DN This ensures rapid data processing and reliability
DerbN N in the event of hardware failure.
Prod DN Prod|DNG
Prad DN2 Frod DN
Prod D3 Prod DN10
Prod D4 Prod DN11
Prod DMN12
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Hadoop Data

e HBOC: 1985 -1993
e SMS: 1993 —-2005
e KIDS: 2005 — present
 Epic Clarity — 2005 present
e ICU and OR Vitals 9/2013 - present
e CICU high frequency vitals and waveforms: 6/2016 - present
e EPA Georgia Air Quality: 1985 to present
 Genomic Sequence Data beginning 10/2017
— Bacterial
— Pharmacogenomic

— Tumor




NICU Eye Exam Stress

Unit: ENICU Bed: E2232A MRN: Patient:

 Vital Signs 1
° Ep|C Data Heart Rate [bpm] —— basellne14 42



Clinician Notes and Natural Language Processing

* Naive Bayes * Support Vector Machine
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Clinician Notes and Natural Language Processing

e appendicitis score detection

e detect textual features with ML and NLP

e operationalize an NLP pipeline

*Pediatric Appendicitis Score (PAS)*

TO BE PERFORMED BY MD ONLY
CLINICAL FINDING POINTS

MIGRATION OF PAIN FROM UMBILICUS TO RLQ 1
COUGH/HOPPING/PERCUSSION TENDERNESS INRLQ 2
ANOREXIA 1
ELEVATION OF TEMPERATURE (TEMP>38°C) 1
NAUSEA/VOMITING 1
LEUKoCYTOSIS (WBC>10,000MM°) 1
RLQ TENDERNESS 2
DIFFERENTIAL WBC WI/LEFT SHIFT 1
(POLYMORPHONUCLEAR NEUTROPHILIA >7500/MM’)

® TOTAL:

\within_24 hours_ with PCPy CONSULT
sooner if worsening symptoms

l

CALCULATE
PEDIATRIC
APPENDICITIS
ScoRe (PAS)
AFTER FLUID BOLUS
PAS 24 PAS 57 PAS>8
Low EquivocaL® HIGH
SUSPICION FOR SUSPICION FOR SUSPICION FOR
APPENDICITIS APPENDICITIS APPENDICITIS:

l l IMAGING NOT REQUIRED

PURSUE ALTERNATE DX OR
Discharge home to follow u\ IIAGHOSTIC IAGING
g P OR SURGERY CONSULT SURGERY

(No Imaging Needed) l

ADMIT/TO OR
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Spark Streaming and Near Time Mobile Alerting

vitals

1 minute time windows
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Spark Streaming and Near Time Mobile Alerting

£ Cir Smith Alert Settings £ Patient Vitals Patient With Alerts £ Patient With Alerts Aleris

Saree Aleris MGI.IEHT Mitkﬂy

Mouse, Mickey _ 08/01/2016 20:57:00
Sat (J HR, P02 HR, 5PO2

WBELOW 60  for 5 08/01/2016 20:56:00
0 — = HR, SPO2
WABOVE 100 for g
5 550 08/01/2016 20:55:00
Sat Q I.']'BMTEME 2‘}-'5“:““
IWBELOW 20  for 5 HR, SPO2
 u PRI, 100

08/01/2016 20:53:00
IfABOVE 40  for 5
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Thanks !

Questions ?




Health Analytics Group at Georgia Tech:
Data in Action

Nicoleta Serban, PhD
Coca Cola Associate Professor
Julie Swann, PhD
Harold R. and Mary Anne Nash Professor

H. Milton Stewart School of Industrial and Systems Engineering
Georgia Institute of Technology

eorgia | [Health i
Tech )| Analytics Ge(-)rlég(;ﬂ

Stewart School of Industrial
& Systems Engineering




Health Analytics at Georgia Tech

Georgia |
Tech|/ Analytics

rt School of Industrial
ems Engineering

Home About Focus Areas Data Tools Publications People &% CONTACT Q SEARCH

An optimization framework for measuring spatial access over healthcare networks

Measurement of healthcare spatial
access over a network involves

accounting for demand, supply, and

network structure. R : . ' : e ew York
: EVADA ik MEBR . b ok - ‘ iladelphia
o - x 0 : Q ki
Read More M _ = g Weshington -
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THE BAHAMAS

Health Analytics at Georgia Tech bridges fundamental mathematical and computational modeling with health services research
and health economics as a means of franslating health and healthcare data into knowledge and decision making. | /45
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Health Analytics: Data Landscape

. . Medicaid (children & pregnant Access, Disparities,
M ed | Cal C | aims Data women, GA + 14 other states, 2005- Baseline,
2009 and all states 2010-2012) Interventions

T
Nt S

National Surveys or
Examinations

’ ; Small-Area
State Databases GA’s Oasis, HCUP SEDD and SIDD Variations in Cost
Gene ral Census, National Provider Index S%%?J])gggd »

Predictions
NHANES, BRFSS, HCUP KIDS geographically




|
CMS Medicaid Data

MAX Claims Data Files

= Personal Summary: patients, demographics, birthdate, etc.
= |npatient: claims, diagnoses, procedures, LOS, payment

= Other Therapy: claims for physician, lab, clinic, outpatient

= Long Term Care: facility type, date of service, etc.

s Prescription Drug: paid drug claims

= (National Provider ID & Characteristics File for 2009 forward)
Years 2005 — 20009 for 14 states

s SE: Georgia, Alabama, Arkansas, Louisiana, Mississippi, N. Carolina, S. Carolina,
Tennessee, Texas & Other: California, Minnesota, New York, Pennsylvania

Years 2010-2012 for all states available (46+)
Data for 2013 available for purchase soon

Terabytes of information (100’s Billions of claims records), coded in CMS
claims terminology, extensive data dictionary (420+ pages)

= Highly complex: heterogeneous set of patients, multiple hierarchy levels (e.g. states),
observational study, compounded dependencies

= Patient-level Identifiable-Files requiring high levels of safeguards

26 /45
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CMS Medicaid: Approved Topics

1) MEASURING AND EXPLAINING INEQUITIES:

To assess the impact of healthcare system characteristics vs.
Inequities in healthcare, including geographical, use, quality,
expenditure and outcomes among Medicaid children enrollees,
especially in states with historic inequities like in the southeast.

a)

b)

C)

To identify geographic areas with widespread and increasing
Medicaid healthcare use (status quo and over time) and
determine the underlying associative factors (e.g. access to
healthcare facilities, race and ethnicity);

To investigate geographic variations in healthcare quality
Indicators (adherence to medications, emergency room Visits,
and other utilization measures) for high-impact diseases in
children such as respiratory deficiencies, obesity, diabetes and
other disabilities;

To identify geographic subdivisions which have achieved good
health outcomes and low disparities despite adverse social
determinants, or which have achieved poor health outcomes
and high disparities worse than the social inequalities.

27 /45



|
CMS Medicaid: Approved Topics

2) OPTIMIZING INTERVENTIONS AND DELIVERY SYSTEMS

To analyze flows and policies across the system, e.g., the match
between supply and demand, and financially, both geographically and
across time, along with the corresponding costs or outcomes, to
analyze improved methods of delivery including medical homes.

a) Toexamine areas in the children Medicaid expenditure with the
greatest costs or utilization, and assess potential interventions for
reducing the healthcare costs, especially where interventions may be
targeted by patient characteristics such as risk or where chronic
issues like pediatric obesity can be addressed;

b) To evaluate the potential costs and benefits to creating a medical
home or using telemedicine in the Medicaid system, where the
creation may be focused on a subgroup of the Medicaid population or
within specific geographical areas with great need;

c) To forecast the available “supply” of general or specialist providers or
network services across geographical regions (e.g., counties or census
tracts) as a function of socio-economic and other elements, link this
factor with the costs or outcomes in the system as measured by the
claims data, and examine potential interventions.;

d) To evaluate the impact of various public policies, such as changes in

cost-sharing, on the demand for Medicaid coverage.
28 /45



CMS Medicaid Data: Access to Data

e Data stored in secure location at Georgia Tech, with access
to the detailed data by a limited set of GT employees
approved by CMS and IRB

e Massive data files, with technology infrastructure for
efficient access

e Sharing of aggregated data is allowed with collaborators, if
consistent with research purposes and research protocol
= Cells should have at least 11 entries

= Data undergoes review process at GT before release from
data workstation

 Significant liability involved if breach occurs
e Data management plan revised for easier maintenance

29 /45



Comments about MAX Data

e Limitations
= Research must fit within scope proposed to CMS
= Analysis of raw data must be conducted at GT

= Process for analyzing data Is onerous, time-consuming, and
“expensive”

= Data only covers Medicaid claims
= Does not include school absenteeism data
= Data never includes the most recent (~2) years of data
e Positives
= We can benchmark GA against 13 other states
= Patients and/or providers can be followed longitudinally
= Includes provider visits and prescription claims

= No one has to give permission for us to ask specific
guestions or publish related answers

30 /45



Contact

Nicoleta Serban, nserban@isye.gatech.edu

Julie Swann, jswann@isye.gatech.edu

Georgia | Health
Tech | Analytics

Stewart School of Industrial
& Systems Engineering

http://healthanalvytics.gatech.edu
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