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Outline

* Biomedical Informatics for Translational Research
* EHR Data for Research

* Research Permissions

e Data Capture

* Epic Services

* Other Informatics Tools and Services

* Data Science Research and Education
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Learning Objectives

* What are the components of the biomedical informatics infrastructure for
translational research?

* How to access and leverage the informatics resources and services at
MUSC?

* Learn about some examples of data science and Al research projects.

Changing What's Possible = MUSC.edu
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Biomedical Informatics for Translational Research
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Translational Research Informatics Infrastructure

Research Permissions

Statewide IRB Reliance Patient Engagement B S
= - : & Recruitment o
e - SCResearch.org g oC ﬂx

= .l

QEDCap . ~|.‘
Research Electronic

Data Capture Tensor

NLP an chine Learnin
h—= - Palmetto Profiles
i2b2 = 255
CTSA Servi Budgeti Statewide Clinical Trial

ervices, Budgeting, atewide Clinical Tria Research Collaboration

Epic Integration for Clinical Trials Feasibility & Cohort Analysis



The Biomedical Informatics Center (BMIC)

Themed around the Learning Health System
> a Learning Health System in which
« Every patient has the opportunity to benefit from research
 Every clinician has their cohort of patients from which to learn
* Every scientist has the human-derived materials needed for study
* Every interdisciplinary team can influence the health system to learn from it

F

Leadership

Dr. Leslie A. Lenert Dr. Jihad Obeid
Director Co-director
Changing What's Possible = MUSC.edu




BMIC Faculty: Academic Home in DPHS

3 &

Leslie Lenert, MD, MS  Jihad Obeid, MD Lewis Frey, PhD Alexander Brandon Welch, PhD
Professor, Associate Associate Alekseyenko, PhD Assistant Professor
CRIO Professor Professor Associate Professor

Director, BMIC Co-director

Part time

Vivienne Zhu, Stephane Meystre,
MD,' MS MD, PhD
Assistant Professor  Associate Professor Christine Carr, MD Christopher Metts, MD

Professor Assistant Professor

THE ONLY BIOMEDICAL INFORMATICS PROGRAM IN SC
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BMIC Operations Teams

elRB Epic RDW/Sys ops

REDCap/PMO
I

SPARC / web services

Randall Alexander Bryan Rogers John Clark Andrew Cates
Info Tech System Arch Director of EHR Research Ops Program Managerlll Info Tech System Architect
JeanCraig Katy Knowiin
Info Tech System Arch T Project management
Michael Aiken Patricia Rudisill Alexander Smith Stuart Johnson Jason Leonard

Application Analyst Il Senior Database Admin. 1 Database specialist Senior Application Analyst Senior web dev

Trevor Faith Wei Ding Joe Hying Lynn Patterson Tomoko Goddard lto Eta Sherly Roy Yesudhas
Program Manger Application Analystll BN Application Anaylst | Info Resource Consultantll |7 Business Manager Systems Programmer | DBAII

Gayathri Parthasarathy Nar Wang Paul Powers Erin Quigley Katie Kirchoff Kayla Glick Johanna Mcgann

DBAII Systems programmer M| Application Analyst! Application Analystll M1 Application Analystll Web Dev Application Analystll
|
Gayathri Santhanikrishnan Katya Pkear Alex Eiden Andrey llatovskiy Berard Janson Samantha Word
DBAII Application Analystll —| Application Analyst I Database admin 1 Project manager StudentIntern
L Mark Lohr

Application Analystl|

MUSC
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SPARC Request: hitps://sparc.musc.edu/
b | 5o, kOPARC Request éMUSC

Macical Univars

o Soih Carotea Research Institute f?@jea’[clrl H:'((a’f é’a

Y Medical University
of South Carolina

iPARCRequest SPARCDashboard SPARCInfo Login/

STEP 1 STEP 2 STE
AddiUpdate Services & Wilestones &
Protocal Information Calendar

Search by Service Name, CPT Code, or EAP ID Q

Completed

Carolina Clinical and Translational Reseal Institute (SCTR)

You do not have any active requested

CEDAR: Comparative The South Carolina Clinical and Translational Research Institute (SCTR) is the catalyst for FelVIEEy

Effectiveness and Data ) changing the culture of biomedical research, facilitating sharing of resources and expertise, and
Analytics Research Resource streamlining research-related processes to bring about large-scale, change in the clinical and
translational research efforts in South Carolina

e Je

ClinCard by Greenphire There is no recent news. Please check back Dec SPARC OS Technical
later " Committee Monthly Call

= 3:00 PM - 4:00 PM

SPARC OS _Operations
Review
3:00 P - 400 PM

Feedback

Laboratory Senvices -

National Center of Show Details
euromodulation Contact Us
Rehabilitation (NC NM4R) Dec SPARC OS5 _Operations
19 Review
Office of Clinical Research 3:00 P - 4:00 PM
(OCR) Show Details

Office of Research Integrity

South Carolina Clini
r: ation
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EHR Data for Research
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MUSC Research Data Warehouse (RDW)

=

Text Notes
(Clinic, Discharge, Radiology, etc.)

EHR ge / T >
: ETL
Epic+ : > >
Clarity
Includes:
* Research permissions 1
« Cancer Registry / _
+  Genomics ! —y
N ) , 12b2 Star
—> 3\ A
Mapping / ErE—— PCORnet CDM
Legacy EDW 7 P I e
(old data) ! = J:Tf“?"
SRR fﬁf N MUSC ontology
P et U
W e ~a
3\“?3'6,\' A J'ﬁ @ TriNetX

microbiome

Research Data Marts:
Analytics, Machine Learning,
NLP, Reporting Dashboards

| il
E i _

RDW Assets:

* Rich domain data

« Standards-based (LOINC,
RxNorm, ICD9-10)

* Enriched with other data sources

(e.g. genomics, text, ect.)

Optimized for queries/analytics
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Governance of EHR Data for Research (IRB Approved)

Including data consults and honest broker for identified data access

Self-Service Access
and Consults Brokered Access

R - |
l‘r Researchers Al T

Data Use
E Agreement IRB approval E

Results
C o i2b2

=TF7* TriNetX

=

Data Request Cmt

Honest Broker

+ Other data

De-identified

Changing What's Possible
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i2b2 at MUSC: https://i2b2.musc.edu/

i2bz Query & Analysis Tool Project. MUSC ji Find Patients | Analysis Tools B | Help | Change vord | Logout

NavigateTerrnr. Find | Query Tool
{3 Allergies ~ Query Name: [ i
g gssess;ten.tst Tﬂﬂpﬂlﬂcmm | Treat all groups independently - |
73] Cancer Registry - z :
FI-EI Clinical Results
#31 Clinical Trials Dates Occurs = 0x Exclude || Dates Oceurs = 0x Exclude||Dates Occurs = 0x Exclude
{3 Computable Phenotypes ji_Lreatindepand ¥ Treat Independently ~ Treat Inde Tty ¥

Demaographics

#i7] Diagnoses

7 {21 Immunizations

& Labs

#1131 Medications

FIEI Problem List

Ejﬁ Procedures

@ﬁ Research Permissions

T W
5151 Sunnlamental Data Available
0

# = SHARED
=58 jio2@musc.edu [

drop a
term
on here
0 Groups l1<][«] [>][>1

| | Graph Results | ‘ Query Report (=]

provionsauoro ||| nEe

a. <= 5 Mile@08:08:28 [12-18-2018] [jo2@m1
£ (= AMD_v1 [9-6-2018] [lo2@musc.edu]

EE All enc in 2 yrs@16:06:57 [7-9-2018] [jio2@m
@E All Encou@16:05:42 [7-9-2018] [jio2@musc.e ¥

< >
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TriNetX at MUSC: https://live.trinetx.com

Q) TriNetX

[ My Studies

&%  Trial Connect

Q Query Builder

8 Explore Cohort
Demographics
Diagnoses
Procedures
Medications
Labs
Genomics

T Analyze Criteria

«~ Rate of Arrival

Number of Patients

MUSC demographics SCD (ischemic stroke)
MUSC only PATIENTS HCos

Jihad Obeid - TriNetX Live

Community | Help

Jun 19,2019, 4:51 pm. Jihad Obeid. I = View History
Medical University of South Carolina.

Range Type of Graph

Demographics s oo NN (omres IEEEEN

40
30
20

10

0 15 30 45 50 75 89
Age in years

Patients Over 90: 4

Total Patients Minimum Age Maximum Age Mean Age Standard Deviation
1,700 0 90 29 18
Sex Race

Female 56% Black or Afri.. 93% I

New Query ‘ ‘ Hide M
Filter By: Filter Sort By: Most Recent
Unnamed
10 1
8 Patients HCOs
IC
90 1
Patients HCOs
MUSC only
1,700 1
8 Patients HCOs
Medical University of Sout..  May 15, 2019, 3:50 pm
By Jihad Obeid
SCD+IC+ICH
20 3
Patients HCOs
SCD+IC (new)
220 &
8 Patients HCOs
SCD all
3,840 4
Patients HCOs




Collaborative Networks

SCIENCES VA

e 3 serfegonal SOUTH

CAROLINA ‘I

The National Patient-Centered
Clinical Research Network

‘C‘@' pcornet’

ST A Stakeholders, Technology,
and Research CRN
N 7

PN CTSA Sl gmansions ©

s ] k National
e | "t:ﬁ ot .irf"_
’ ) - NV Regional
. : S L8 \g it —
& - [} y | - -.,‘\ .y. X ‘_‘.7!,.:
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Networks

ACTNetwork SHRINE i2b2
PCORnet

Carolinas Collaborative,
MidSouth, Southeastern SHRINE

HSSCi2b2

Local RDW, i2b2, SD, Other...
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Network Capacity (SCTR)

Research
Opportunities &
Collaborations BMIC
Feasibilit
SCTR Finance Office (ROC) y
G M Assessment,
rants Management Accrual Tools, Data
Access
SCTR TIN Hub
Team
o 1 Research Nexus SUCCESS Ctr
c:{img\:\ﬁtz Clinical & Agreements, Signe Denmark, MS, CCRP
Program Director Laboratory Budgets, Associate Director,

Research Opportunities &

Services Research .
Collaborations

Coordination &
Management
(RCM)

Regulatory

Trial Recruitment
Innovation Centers Innovation Center

(TICs) ———)

Aim 1: Optimize processes to operationalize TIN clinical trials
Aim 2: Train and assist clinicians for multisite clinical trials
Aim 3: Enhance novel recruitment strategies: NLP, telehealth, community...
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Research Permissions
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MUSC Research Preferences

Questionnaire in Epic MyChart & in clinic

‘Retention / Disposal and Use of Blood, Body Fluids, or Tissue.

| understand that any blood, body fluids or tissues normally removed from my body by MUSCHealth, including its hospital(s), physicians and staff, in the course
. of any diagnostic procedures, surgery, or medical treatment that would otherwise be disposed of may be retained, and used for research, including research on
Biobank the genetic material (DNA) or other information contained in those tissues or specimens. | acknowledge that such research by MUSCHealth, may result in new
inventions that may have commercial value and | understand that there are no plans to compensate me should this occur, regardless of the value of any such
invention. | understand that any research using these leftover specimens or tissues will be done in a way that will not identify me. If | have questions, | should call
(843) 792-8300 or visit http://www.muschealth.org/clinical-trials/.

| AGREE to have my leftover blood, body fluids or tissue used for future research studies.
1 do not agree to have my leftover blood, body fluids or tissue used for future research studies.

I am not ready to make a decision at this time

‘Preference for Contact by Research Studies.

I understand | may be contacted about future research studies at MUSC for which | may be eligible. If | have questions, | should call (843) 792-8300 or
Contact http://www.muschealth.org/clinical-trials/

| AGREE to be contacted about future research studies. I do not agree to be contacted about future research studies.
I am not ready to make a decision at this time.

If at any time you would like to update your research preferences, you may modify them from the Questionnaires section...

Changing What's Possible = MUSC.edu




Research Permissions Registry Expressed in i2b2

Text Notes
(Clinic, Discharge, Radiol, etc.)

EHR

Research permissions
registry in Epic

Cancer Registry
+Other systems

— ‘ti,
Mapping
Legacy EDW

(old data)

RDW

12b2
(de-identified)

=m e e
1=

—_— e Ea X

= | ==

— B

Fina [0

[+|--@ Radial Distance ~
[51 Religion

[+I--,’:Qf| Diagnoses

{51 Immunizations

[+I--,’:d| Labs

#5531 Medications

2] Eil Problem List

=151 Procedures

([—1 [3] Research Permissions ]

[+ ;,D_] Biobank Preference
L 5] Contact Preference

Guery ool ||

Query Name: |:

Self-service access

Temporal Constrg

(cohort exploration)

F-0l Visit

Dates

Occ

bl Yes
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Response Breakdown

Questionnaire
Response Rate

Future Contact Biobank

@

n=79,834 J
ed through

Research participation preferences as express
a patient portal: implications of demographic n = 25,768 (in 2016)
characteristics (in 5/2019 > 54k)

Jihad S. Obeid,” Azza Shoaibi,” Jim C. Oates,?® Melissa L. Habrat,"
Chanita Hughes-Halbert,* and Leslie A. Lenert’
JAMIA Open, 1(2), 2018, 202-209

doi: 10.1093/jamiaopen/ooy034 EChanging What's Possible  MUSC.edu




Race Breakdown: across patient portal and research permissions

L00% n=79834 25768 18892 19713

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

MUSC POP >=18 Pat Portal Responded Contact Biobank

B White  ® African American  ®Unknown or Other Race  m Asian  H Native American
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Data Capture
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fREDCap

Research Electronic Data Capture

Electronic Data Capture for research studies:

 Allows you to construct case report forms (CRF) online

« Enter data via the web or mobile app

Allows design of surveys

 Collect data directly from participants

» Can send links to specific individuals or via MyChart or online link

Allows you to import/export data to statistical packages (SAS, R, SPSS) and
CSV/Excel

Easy to share data dictionary

Secure web interface; Data integrity; Data center security and backup; HIPAA
compliance

Changing What's Possible
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ﬂE Dcap v Consortium >3800 Members

Research Electronic Data Capture
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fREDCap

Research Electronic Data Capture

Example Form

" Editing existing Study 1D 101

Event Narme: Event 1

— Branching Logic

Demographics Gharacteristics

Date subjsct signed consant L] | Poder

RS Drag-N-Drop Logic Builder
First Name
Last Hame Displaying field choices for the following data collection instrument:
Patient Contact information Demographics N
S_how the field ONLY Iif...
Surean, iy, Sane, I Field choices from other fields © ALL below are true
(drag a choice below to box on right) ANY below are true
study_id = (define criteria) —
Frone Inchuse vea Cade last_name = (define criteria)
Socond Phons number first_name = (define criteria) Drag
Inchode Ares Code
E s dob = (define criteria) ;nd
Gandr : sex = Female (0) e
Has the subject ghwan birth bafora? ::, sex = Male (1) =
st address = (define criteria)

Higpanic of Latng _ o

MOT HispanicorLatno phone_number = (define criteria)
e Unknown | Not Reporisd . problems = a (1) Clear loai

Amar, IndianiAlasia Nafive ear Ic

Asian

Naive Hawaiian or Oher Pacifc istander
Race Whe

Morg than one rece

e e Save  Cancel

Date of Birth B (e
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fREDCap

Research Electronic Data Capture

Supports Consent/Assent Forms + electronic signatures

Alternative Procedures:
If you do not want to participate in this study, please inform your counselor and you will continue with
typical counseling sessions.

Confidentiality:

All of the information provided in this survey will remain completely anonymous and confidential. All
information will be coded with a number so that names will not be present on any of your records. All of
vour information will be stored securely on password protected computers. Only study personnel will
have access to your information unless we learn of clear and imminent danger to you or someone else.
reasonable suspicion that a child or elder is currently being abused. or by court order.

Person to Contact:

For more information or to obtain answers to any questions. please contact Dr. Mark Weist. professor at
USC and lead for the study at (803)777-0449: weist@mailbox.sc.edu or Research Coordinator. Name,
phone number, email at any time. Please also visit our website. website link. for more information.

Institutional Review Board:
If you have questions about you or your child’s rights i

Add signature

Manager, Office of Research Compliance, University o Participant Signature
414D. Columbia, SC 29208, phone: phone number or %

Consent:
By signing this form, I contirm that I have read and un

given the opportunity to ask questions or request more 1
voluntary and that I have the opportunity to withdraw a

| Save signature
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Epic Services
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Epic Research Team

6000

SPARC
Reques| sydy de

sign,

research services, pricing, & personnel

Epic EHR v 2017-2018

1500

Number of Epic
research users

R ——

500

0

. f’-

2000 gssociated with

Clinical Research Recruitng ~ Research  Specimen Safety Research
trial permissions data procurement billing
operations registry capture (Living Biobank) l l
Enrollment MyChart Registries Flow Surplus Research Professional
Recruitment @home Clinic sheets specimens header and
reporting in-clinic schedules Smart Extra tube ED and Hospital bills
Epic Forms for research | hospital Standard of . . .
mailbox Progress Microbiome | admission care vs Active Trials in
and EHR notes notification || research Epic
alerts PROs 1500
MyChart FHIR 1000
direct to Mobile data —
Patients patients 200
0
Trials
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Living Biobank: Specimen/data request submission

New Specimen Request

Protocol Information

Please provide your Research Master ID so that we can fill in information about your Protocol for you.
Research Master ID *

2761

Title * Short Title *

Increasing Access to Clinical Microbiome Specimens via a Living Biome Bank | Living Biome Bank

Brief Description

Funding Status * Funding Source * Timeline *

Funded Federal 09/30/2019 09/30/2020

Primary Pl *

Alekseyenko

Request Specimens

Information about creating an i2b2 Query can be found at htt i i html

Specimen Source * i2b2 Query * Quantity Requested *

Please Select = Sparc12419-0004.14_Lenert_uncontrolled_diabetes w_depression « 20

Please Select
Blood

Nasal Swab

Perianal Swab

Submit for Ing

Changing What's Possible = MUSC.edu




BMIC Gateway Streamlines Two-way

Integration with Epic

Mobile App Backend

\D/‘Wb I=

BMIC RESTful API Portal
Web
A@ % API Keys Registration
Documents
—— Logs
HL7, JSON, XML, PUSH into Monitors

Exteran| Database, Push into

bulk data Fpre o
exchange

Your (Internal, Partner,

and 3d-Party Developers)
Services, and Plugin

Manage security and
routing between multiple
services.

Custom Resources
Security & Access Control
Subscriptions
CDS Hooks

Integrating
Your
Applications
into Epic
Hyperspace

Microservice 1

A FHIR Standard
AP}

Microservice 2
A Real-Time Epic FHIR
M

Resource Rest-Hook based
Subscription,Notification

Microservice 3

—— CDS Service
Provider (Value-

D Driven Care
Support based on
CDS Hooks )

Microservice 4
API Bridges between FHIR and
Redcap, OnCore, and SPARC
Request

e ONCore

Enterprise Research

=EASPARCReq uest

FHIR Server

Fhirbase

Epic Clarity

REDCap

¢======) SPARC

Changing What's Possible
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Patient Reported Outcomes (PRO):
e.g HIV/Infectious Disease Clinic PRO

Clinic Screening Questionnaire

Thank you for answering the following questions about your health today. Your doctor will use your responses to better

understand how you are doing and how they might best address your health needs.
When was the last time you missed taking any of your HIV medications?

Withinthe pastweek ~ 1-2weeksago  2-4weeksago  1-3monthsago  More than 3 months ago

Never skip medicati | don't take ications for HIV

How many days have you missed your HIV medications since your last visit?

Never ~ 1-2Times 3-5Times  6-10 Times  More than 10 Times

Since your last visit in our clinic, how often have you:

felt bad about yourself, or that you are a failure, or have let yourself or your family down?
Not at all Several days More than half the days Nearly every day

had trouble concentrating on things, such as reading the newspaper or watching television?
Notatall  Several days More than half the days Nearly every day

moved or spoken so slowly that other people could have noticed. Or the opposite, been so fidgety or restless that
you have been moving around a lot more than usual?

Notatall  Severaldays  Morethan halfthedays  Nearly every day

How often do you have a drink containing alcohol?

had little interest or pleasure in doing things? Never ~ Monthlyorless 2to4timesamonth  2to3timesaweek 4 ormoretimes a week

Notatall  Severaldays = Morethan halfthedays  Nearly every day . . B L
How many drinks containing alcohol do you have on a typical day when you are drinking?

felt down, depressed, or hopeless? X
None, | do not drink lor2 3ord Sor6 7,8,0r9 10 or more

Notatall  Severaldays  Morethan halfthedays  Nearly every day

How often do you have six or more drinks on one occasion?
had trouble falling or staying asleep, or sleeping too much?

Never Less than monthly Monthly ~ Weekly Daily or almost daily
Notatall ~ Severaldays  Morethan halfthedays  Nearly every day

felt tired or had little energy? CONTINUE FINISH LATER CANCEL

Notatall  Severaldays  Morethan halfthedays  Nearly every day

had poor appetite or overeaten?

Notatall  Severaldays  Morethan halfthedays  Nearly every day

» Combination of the PHQZ2, a custom medication adherence PRO, and a validated alcohol screening
assessment into one streamlined PRO

» Automated send out of assessments through MyChart prior to clinical visit

> In clinic collection of PRO for those that do not use MyChart or complete the PRO ahead of time.

%MUSC Changing What's Possible MUSC .edu

Medical University
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Patient Questionnaire: e.g. IPV Screening Tool
m 1 L | | ] b= L 1 1 . l

For an upcoming appointment with James C. Oates, MD on 10/16/2019

Because violence is common in many people's lives and can impact health, we would like to ask you a few questions about
safety in your relationship. Your answers on this self-report measure will be confidential and no one will take action based
upon your responses on this screening without further speaking with you. Your doctor may follow-up with you about the
information you provide to ensure your safety.

*
Indicates a required field.

*Have you been hit, kicked, punched, pushed, shoved, or otherwise hurt by someone at home in the past year?

Yes No Prefer not to answer

*
Do you feel safe in your current relationship?

Yes No Not Applicable Prefer not to answer

*Is there a partner from a previous relationship who is making you feel unsafe now?

Yes No Prefer not to answer

Proareed tn next nace

%MUSC Changing What's Possible  MUSC .edu
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Provider Smart Form: e.g. IPV Screening Tool

IPV

Historical QNR Data [ IPV Provider Assessment Smartform «
Historical Provider...

QNR Response Suggested verbiage for physican
Documentation

As your doctor, | am concerned about your safety in your relationship. | want you to know that you are not alone and help is available. | do have sew
questions that may assist me in best being able to help you.

Provider Follow-up Safety Questions

Does your partner have access to a firearm? D) Yes No

Is your partner here at the clinic today? & Yes No

I am concerned that you are in danger. For your safety do you want me to help you connect to O ve: No

police to make a report and keep you safe?

For your safety do you want me to help you connect to the local domestic violence shelter to hear @] ves No

about ways to stay safe either remaining in the relationship or how to leave is a safe way?

Physical Exam

Was a physical exam performed? Yes No Pt declined

Strangulation Protocol

The pt answered that the strangulation took place within the past week. Examine inside of throat, neck, face, and scalp for physical signs of strangulz
document in the physical exam section below.

Was there more than one strangulation attempts within the past week? Yes No
= MUSC Changing What's Possible MUSC .edu
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Recruitment Reports

- -

Library

Research: Pro...

& Customize

\ ) ” F = | = I] E Reports x | NON-PRODUCTION - SUP I
Research: Pro # Chart Review - Cohort 1| | as of Wed 3:54 PM @ S X
Y Filters o Options ~ ,OEtResearch Studies | @ Chart | % Encounter T, Communication -~ = Addto List = Send Multi-Patient Message QiSegd Recruitment Request More -
Y¢| Refresh Selected Select All
Patient Name  Internal ID MRN Age Patient DOB Sex Race Ethnicity Language ZIP Code Curre ~
ketot
Hispanic or P ophtt
I :
14 /2004 Female Other Latino [2] Spanish — - 10 m
MG ¢
Black or African Not Hispanic or -
I | ; -
/2007 Male N Latino [1] English
(E)a
creatr
HFA;
mcg/
Hispanic or . (Qve
2004 Male Other Latino [2] Spanish cetiri _
Austin
oy | L
-
& | © | A snapshot
[ Demographics & Allergies )
No Known Allergies
Female 15y.0.
¥ Current Outpatient Medications
&= Problem List
ketotifen (ZADITOR) 0.025 % (0.035 %) ophthalmic solution v
None laratadins (Cl ARITINY 10 ma tahlst
3256 resuits found Load All
éMUSC Changing What's Possible MUSC .edu
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Research Coordinator Order Sets

Zzztest, Qira e X S... S... Is... *Code... B.. - ... PrimaryIn.. Seconda.. P.. Phone.. @ge  M.. Refeming Pro.

Pref Name: None MR M Las... Inf... Advan... R. Coverage:... Pharmac PtRo... Deptl... sSp.. Transplants d
- - 10/16/2019 visit with James C. Oates, MD for Orders Only [THG)
SnapShot FH L1} 5] o) +*3)

Images References Media Manager PreviewAVS PrintAVS Request Outside Records Questionnaires T TV Remote
Chart Review

ORDERS ONLY
~
Review Flows... | RN, © smartSets T

GEENIER I Reconcile Dispen. ..

Verify Rx Benefits B¢ Click here to select a pharmacy X Remove Pend
Medications Allergies ipe
RHU Bursitis
Immunizations Progress Notes
Problem List » Documentation
Enter/Edit Res. Visit Diagnoses
v Diagnoses
Education Meds & Orders g
Therapy Plan 1 w Diagnoses
Communicatio.. B ) )
Therapy Plan 2 [ Bursitis [727.3] [ JEnthesopathy of hip region [726.5]
e Best Practice []Enthesopathy of ankle and tarsus [726.70] [Iwrist tendonitis [727.05]
Follow-up
Sign Visit O Enthesopathy of elbow [726.30]
Routing » Labs / Imaging
» Medications
¥ Depo-medrol
[ methylPREDNISolone acetate (DEPO-MEDROL) injection 40 mg/mL
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State-wide IRB Cooperative Review:
electronic IRB system (elRB)
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Teleconsent: e-consent over telehealth platform (doxy.me)

Contemporary Clinical Trials Communications

Teleconsent: A novel approach to obtain informed consent for ===
research

Brandon M. Welch *°, Elizabeth Marshall ?, Suparna Qanungo °, Ayesha Aziz ?,
Marilyn Laken b Leslie Lenert 2, Jihad Obeid *

* giomedical mformatics Center, Medical University of South Caraling, 135 Cannon St Suite 405, Charleston, 5C, 29425 United States
" College of Nursing Medical University of South Carofna, 99 jonathan Lucos S5t Charleston, 5C. 29425, United States

w—Pryeeha il

w w |QTICE OF PRIVACY PRACTICES

Grant number:
R21TR002088




Digital Health Solutions (DHS)

EHR & HIE Interoperability

DHS has cutting edge solutions to advance the
semantic interoperability and standards-based
health information technology systems allowing for
critical and successful healthcare reform within
digital health landscape.

Sachin Patel
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Palmetto Profiles: Research Networking System
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Research Network Analysis:
Impact of CTSA & Pilot Funding =
(Based on RNS data) =
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Similar Infrastructure Across the Country: CTSA Survey

) Regulatory
Informatics Grantsand  Systems
—— Research Office Contracts Govemance
— ClonT 100
— 80
Other Program i IT Infrastructure
Evaluation 4
Biobanks Securly
EHR-Research
CTMS Interface
) Informatics
Service Request Research

Extramural Data

Training & Support Collaborations

er Data Repositories
Communication g1 cionic. including EHR
Data Capture

a. Locus of Control

—_ ituti Regulatory
Insttutions! . Grants and  Syslems
—— Fee-for-Service Contracts Governance
—— Grants
—— Other Program
Evaluation IT Infrastructure

Biobanks Security
EHR-Research
CTMS Interface
) Informatics
Service Request

q Research
» Extramural Data
Training & Support Collaborations

Data Repositories
Electronic including EHR
Data Capture

Communication

b. Sustainability Model

Obeid JS, Tarczy-Hornoch P, Harris PA, Barnett WK, Anderson NR, Embi PJ, Hogan WR, Bell DS, Mcintosh LD,
Knosp B, Tachinardi U, Cimino JJ, Wehbe FH. Sustainability considerations for clinical and translational research

informatics infrastructure. J Clin Transl Sci. 2018 Oct; 2(5):267-275. PMID: 30828467.
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Data Science Research and Education
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Informatics and Data Science Research

> KO7 CA211786 (Family History Data Capture)

> 3UL1 TR001450-03S2 (Multisite e-IRB)

> R21 TR002088 (Teleconsent for Remote Research)

> R18 HS025654-01A (Pragmatic EHR-based trial of IPV screening)

> R21 LM012945 (Intelligent Summarization of EHR records for IPV risk)
> R21 TR002513 (Living Biobank: Microbiome specimens)

> UL1 TR001450-04S1 (CTMS implementation)

> K12 DA031794 (Zhu, Opioid abuse identification using NLP)

> UL1 TR001450-04S2 (Cloud implementation SparcRequest)

> UO01 TR002628-01A1 (Opioid Overdose Network)

> PCORI Improving Natural Language Processing Methods (NLP)
> +Several Collaborative Grants

Changing What's Possible = MUSC.edu




EHR Phenotyping: Machine Learning & Text Classification

Examples outside healthcare industry:

* Sentiment analysis: e.g. book reviews

* Spam detection lﬁ

Machine learning:

* Traditional bag-of-words (BOW) models based on word
frequencies

* More recently using deep learning classifiers

Patterns of Local St
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EHR Phenotyping using Deep Learning Text Classifiers

Use case 1: Altered Mental Status for Pulmonary Embelism Risk Stratification
n-dimensions

— 1 y A

patient

presents

ED with | VMor

. h
provider #Cpﬁf‘,f embeddin

and

notes altered

mental | WONAZVEC

. status

per

ems

(CNN)

Use case 2: Suicide Attempts (ISH=intentional self harm) ICD codes
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Can we predict Suicide Attempts before
occurrence in EHR?
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Area Under the ROC Curve
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Specificity

Model| AUC (95% Cl) Precision | Recall F1
RF |0.973 (0.96-0.986) 0.876 0.904 | 0.890
CNN |0.988 (0.981-0.996 0.950 0.916 | 0.933
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MS in Clinical Research (MSCR)

Overview
Training in clinical research for health care professionals

Learning Objectives

1.
2.
3.
4

5.

Conduct a comprehensive and systematic review of the literature
Formulate a well-defined clinical or translational research question
Select an appropriate study design to address a clinical or translational research question

Compute, describe, and evaluate descriptive and inferential statistics appropriate to the chosen
study design

Apply ethical codes and professional standards for the conduct of clinical and translational
research

Includes Informatics
MCR 746-01 Informatics and Data Management for Clinical Research

More at: https://gradstudies.musc.edu/programs/masters/clinical-research
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PhD Program in Biomedical Data Sciences and
Informatics (BDSI)

%MUSC CLEMSON

Medical University YN ! YV E RS T TY
of South Carolina

Joint program between MUSC and Clemson:
BMIC/DPHS at MUSC and

Departments of Public Health Science and Computer Science at Clemson

More at: https://www.cs.clemson.edu/bdsi/
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