LEVERAGING WEB-BASED MODULAR
TECHNOLOGIES TO ENHANCE MEANINGFUL USE OF EHRs

Jatinder R. Palta, PhD, Professor and Chief of Physics,
Department of Radiation Oncology
University ofFlorida Shands Cancer Center, Gainesville, FL
IHE-ROTask Force Co-Chair

Martin Pellinat, CEO
VisionTree Software

September 9, 2010

University of Florida o o 0 G

Shands Cancer Center



Topics for Discussion

» Applying new modular health information technology to current
workflow to measure outcomes in cancer patients in an academic
medical center

» The use of modular technologies in other Meaningful Use data sets

* Discuss the perceive and documented benefits and physician adoption
rates associated with patient-centered data collection and
communication

» Coordinating care team responses with meaningful analysis of
outcomes data
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Radiotherapy Workflow / Process Overview

e Multidisciplinary review

— Radiation oncologists, medical oncologists, surgeons,
pathologists, radiologists review imaging, lab reports, and
medical history

« Patient immobilization and imaging for radiation treatment planning
* Treatment target and normal tissue delineation

« Treatment planning

« Patient setup for treatment and plan verification

« Radiation treatment

* On treatment review

« Post treatment follow-up



Simplified Radiotherapy Process




Detailed Radiotherapy Process
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Radiation Oncology Patient Portal: Key Use Case

The Radiation Oncology Patient Portal (ROPP) provides a patient with authenticated and authorized access to a
set of patient specific reports and alerts for Meaningful Use as required by the ARRA HITECH Act.

Patient Portal Attributes:

» Secure Patient Login - patient can login to the portal from a computer outside the enterprise.

* PRO Completion - Patients can complete QoL assessments in their secure portal. Assessments can be
delivered at specified time points (i.e. pre-treatment, 3 month, 6 month, 12 month, etc).

* Reminders & Messaging — triggers set by the provider will send email/SMS text alerts and reminders to the
patient and medical team

* Registration / Health History - Patients can provide registration and health history information.

An integrated EHR and integrated Medical Team & Patient Portal system enables:

* Pharmacy, Lab Results, Procedure Eligibility - data access.

» Treatment Summary and Relevant Education Materials - meeting ARRA requirements.
« Clinical Trials - Visibility of appropriate ongoing clinical trials, clinical trial matching.

» Connectivity to remote/home monitoring systems.

* Reminders, messages and forms - triggered based on data values.

» Data analysis and trends — on medical team side, patient-level reporting.
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Radiation Oncology Patient Portal: Use Cases /
Meaningful Use Criteria

ARRA HITECH: Act Core Measure (15 Must Be Met)* ROPP ARRA HITECH: Act Menu Measure (7 of 12 Must Be Met)* | ROPP
1. Record Patient Demographics X 1. Implement Drug Formulary Check
2. Record Vital Signs & Chart Changes 2. Incorporate Lab Results in Structure Data Format X
3. Maintain Up-To-Date Problem List & Active Diagnosis 3. List Patients by Condition for Quality Improvement,
Research
4. Maintain Active Medication List X
. ; . - 4. ldentify Patient-Specific Resources and Provide to Patients X
5. Maintain Active Allergy Medication List X
6. Record smoking status for patients 13+ yrs old X 5. Perform Medication Reconciliation Between Care Settings
7. Provide Clinical Summary / Hosp. Discharge Instructions X 6. Provide Summary of Care Record for Patients Referred X
8. On Request, Provide ePHR X 7. Submit Electronic Immunization Data to Registries
9. Generate & Transmit eprescriptions 8. Subm|t eSyndromiC Survei”ance Data to PUb“C Health
Agencies
10. Computer Provided Order Entry (CPOE) for Medications
i 9. For Hospitals Record Advance Directives
11. Implement Drug/Allergy Interaction Check
. i 10. For Hospitals, Submit eLab Data to Public Health
12. Implement Prov./Pt. Exchange of Clinical Information Registries
13. Implement & Track One Clinical Decision Support Rule 11. Send Reminders to Patients for Preventive/ X
14. Implement System to Protect Privacy & Security of PHI X Follow-Up Care
15. Report Clinical Quality Measures to CMS / State 12. Provide Patients with Timely ePHR Access X

* Highlighted Measures represent those that can benefit from connectivity with or use of a ROPP.
*ARRA HITECH Act Meaningful Use Core and Menu Measures can be found at: http://healthit.hhs.gov.



http://healthit.hhs.gov/

Patient Portal / Interoperability for
Collecting & Aggregating Outcomes Data

ROPP can facilitate the development of a

National Radiation Oncology Registry (NROR)* e e e
_____ (Disease Site-specific CRO and PRO Data Elements for Each Patient) data elements from RT_EMR, patent/ clinician
“u“ "~.,. _ : portal and generation of quality reports. ROPP
Web-based Data Entry / Reporting Template Use case is an essential step to achieve
0 . “Meaningful Use” of RT-EMR.
] PQI : i}
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Data elements independentl Clinician Portal “Courtesy IEEE Computer
: Indep y Data element (CRO) Society; August, 2010; Palta,
validated by clinical team “ g Frouhar, Zlotecki




Layered Patient Portals in Care Continuum

Radiation Oncology Patient Portal
facilitates longitudinal collection of PRO
data (HRQoL data)

Post-treatment Patient

Portal

(HRQoL instruments for
longitudinal studies, Toxicity
reporting; Rule and Role-based
communication and feedback)

Layered Patient Portals \—/
( Temporal)
Patient-level data may be exchanged between

patient, provided coordinated care team
L and PHR (e.g. HealthVault, Google Health)

\/ *Courtesy IEEE Computer

Society; August, 2010; Palta,
Frouhar, Zlotecki




Radiotherapy Data Abstraction for
Outcome Studies and EHR

RT Data profile
(Disease Site-specific CRO and PRO Data Elements for Each Patient)

Web-based Data Entry / Reporting Template
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A thick client application



Web Based Electronic
Folder & Rapid Review
Tools

A thin client application
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Patient Portal Data Interchange
Standards & Systems

Client Tier

Enterprise Info L.
(Browser or Application)

System (EIS) HISP Servers

I
|
I
I —
I N~ Radiation
I HIS In/OEtlE)Yound q N iesS Oncologist Portal
N
| N ) %
I HL7 = = | HTTPS Patient Portal
RT-EMR In/Outoound f & 2 =
I ) E ” o
— 0 g =
I — 1 [Iw 2 )
I DICOM-RT e g = Clinical Research
I | RT-PACS bush . g + HTTPS, Portal
I
| |
A
' PAAROT MOC
| Tumor HL-7 Push ‘ . HTTPS National Quality
I Registry Y \ } Benchmark
I I :
I [ CCR/CCD
______ > PHR Data
Interchange
RO Database L
Monitoring
Systems

(Hypertension,
Glucose) w/ API

 Data exchange and reporting to data registries to meet
ARRA HITECH Act Stage 1 and forthcoming Stage 2 & 3 Open ID / Oauth
Requirements. Single Sign-On



ROPP: Roles & Quality Alerts

Based on a user’s role (i.e. physician, researcher, nurse, or other medical team member will
be able to:

 Patient Account & Consent Management - create, access, update, send/receive
messages.

« Update Patient Portal Data - schedule modifications, medications / refills based on patient
request.

 Set patient specific alerts

* Read / Respond to patient specific alerts

« Send / Receive Quality Alerts - triggered by roles, metrics, tasks and form completion &
outcomes data collection, toxicity grades, lab results & related adverse events and

messaging are necessary for quality care and treatment.

» Generate Quality Metrics Reports - including identifying QA performed on behalf of
patient, e.g. IMRT QA or lack thereof and real-time national quality benchmark data.



Radiation Oncology &
Coordinated Care Team
Patient Workflow
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Patient Portal Features & Data Exchange

1) Patient logs on to their secure,
web portal.

2) Completes CCR, outcomes
assessments and forms at
specific time points.

3) Receives reminders for forms
completion, appointments.

4) Secure 2-way messaging for
appt / refill requests & needs.

5) Ability to view/store labs, imaging.

6) Receive Treatment Summary
(CCR/CCD) and Treatment
Pathway follow-up reminders /
educational material.

University of Florida
Shands Cancer Center

Description Status ;
Detailed Medical Histary Form Mot Started L
EPIC - Pre-Treatment Mot Started ¥
Patient Satisfaction Survey Mot Started
Show To Do and Form History -

Pou Ckuieft MO Robart L Amcder, NG Jis L. Lightoey MO

Description Date = S E m
& Month Form 1 e

12/21/2010 P e hemt,

Mendenrall MO Young MO Tistecki WD PO
Blease complete your 6 month Quality of Life forms by ...
1 vear Reminder
05/22/2011
Pleaze complete your 1 Year Quality of Life forms by fo ..
18 Manth Reminder ey Co
11/20/2011

Department of Radiation
Oncology
Health Science Center

Please complete your 18 Manth Quality of Life forms by ..
2 Year Reminder

os/21/2012
Blezse complete your 2 Year Quality of Life forms by lo .. g%‘f%ﬁg"lgggggda
20 Month Reminder Gainesville FL 32610-0385
11/20/2012

Please complete your 30 Manth Quality of Life forms by ..
Manage Calendar ... Setup Email Motification

Street Address

Department of Radiation Oncology
Shands Cancer Center

2000 5¥ Archer Road

(i Educationalmedia ———____"ic1 R

You currently have no active educational material,
Previously active iterns can be found by clicking the history link below, %%n appointment or
speak to a physician:
352-265-0287

Show Educational Media History...

e Managaer To speak to the clinic or
dministrative per |
4 My Files 352-265-0316
[ Farms

To speak to physicists or
dosimetrists:
352-265-8217

[ Guest
] Imaging
[ Recards

Our Surgeons
] Tests At the University of Florida,

Department of Uralogy,




Data Cascades Between EMR / VTOC Forms

o o o 9 University of Florida

Shands Cancer Center

_ _ _ _ __Help _

l My Patients " Forms Management " Referrals " Account Settings " Metrics l

Find Patient |La$tName | |FirstName | Clear

) 15 Hew Alerts ) 19 Mew Tashks

Last Mame First MName Email

Patient I Created On

Patient To Dos [ Clinical Forms " OQuerview " Refer Patient l Perform Actions

T

Print | Download
anti-androgen Therapy Monitaring - 1 record Mew Record
Data Dictionary for Prostate Patients - O records Mew Record
Treatment Visit & Follow-Up Side Effect Survey - 2 records

Mew Record



Roles & Rules-Based Alerts

[”My Patients ]{Forms Management H Forms Alarts I Account Settings T Metries I Messages i

Set the parameters for medical team alerts and notifications by form and question by dicking open the B sign and selecting
the link next to each question you would like to setup, and click on the (%) icon to set the notification and parameters

&- Expanded Prostate Cancer Index Composite (EPIC) Pre-Treatment
W Over the past 4 veecks hov often have yvou leaked urane? ‘.J

[F] Over the past 4 vesks, how often have you urinated blood? ']_‘_’A

| Over the past 4 vesks, hov often have you hed pein or burning with (i.\
7] Which of the folloving best descraibes youwr urinary control over the past 4 \:ﬂ
e
| How many pads or adult diapers per day did you ususlly us= to control '\:‘)
] How big & problen. 1f any. has dripping or leaking urine been for vou 13}
Ml How big » prcblen. if any., has pain or burning on urination besen for \_')

- Expanded Prostate Cancer Index Composite (EPIC) Post-Trea
- Expanded Prostate Cancer Index Composite (EPIC) 6 Month

- Expanded Prostate Cancer Index Composite (EPIC) 1 Year
EQ-5D

SF-36 Pre-Treatment

SF-36 Post Treament

SF-36 6 Week

SF-36 6 Months Notification B Paramaters

SF-36 1 Year ot NOTIFICATION TVOR

- SF-36 5 Year il Net Diigh twesrniena)
Desailles Health History nache

Sihediler
Fasesrcher
“Yeu' Answer

Bagt

Set / Send Alerts & Triggers from Discreet Form Data



Radiation Oncology Clinical /
Disease Specific Templates

Patient Portal Templates
Choose a template to adit from the template name list or click Create New Template
: : Template Name: (0228 Template [¥! Delote Template | Create New Template
information
(( delive Iy | fszgn a3 Defsut Tempiate for Patient Self Regat-ation (Curenly Defaull Template Not Set)
engina™
Show all templates for Patiest Seff Registration
To Dos (Forms/Surveys) Calendar Templates (Rcmlnmu Educational Media (Docs/Files)
— Tite Active Start Interval  Duration  List Position =
T T T I I 1 Year - FA/EPIC 10 mons 4 mons 14
T e e it st 1 Year - HP/HSCL-25 10 mons 4 mons 18
T 1 Year - QF/EQ-5D 10 mons 4 mons ?
1 Year - SA/Utilization of Sexual Medications/Devices 10 mons 4 mons 11
2 VYears - FAJEPIC 1 year 10 mons 4 mons 15
= 2 Years - HP/HSCL-25 1 year 10 mons 4 mons 19
B . 2 Years - QF/EQ-5D 1 year 10 mons 4 mons 8
= 2 Years - SA/Utilization of Sexual Medications/Devices 1 y2ar 10 mons 4 mons 12
e ——————— S Years - FAJEPIC 4 years 10 mons 4 mons 16
S Years - HP/HSCL-25 4 years 10 mons 4 mons 20
S Vears - QF/EQ-5D 4 years 10 mons 4mons 9 £
5 YVears - SA/Utilization of Sexual Medications/Devices 4 years 10 mons 4 mons 13
6 Months - FAJERPIC S mons 2 mons S l
6 Months - HP/HSCL-25 5 mons 2 mans 17 |
& Months - QF/EQ-5D 5 mons EEEETECE ey
6 Months - SA/Utilization of Sexual Medications/Devices S mons 00 QG Merwork
Bassline - FA/EPIC 15 day e
Baseline - HP/HSCL-25 <15 day
Baseline - QF/EQ-50D -13 day
Baseline - SA/Utilization of Sexual Medications/Devices 135 dav UF Shands Cancer Center prerm——
0 ) (T S T T B
[eaSavein =
— Fias S i
T R
i b g (g
- - - Ragow
Includes Form Sharing Library & - vty oniveriyof o
RS Tl
nd

Best Practice Templates



Data Cascades Between EMR / VTOC Forms

List Hew Frostate Hntory B Phivsical Foorm (X

INSTRUCTIONS TO PATIENTS: IF YOU ARE HOT SURE OF THE ANSWER TD ANY OF THESE QUESTIONS, PLEASE
LEAWE IT ELANE AND DUR MEDICAL STAFF WILL REVIEW IT WITH ¥OU DURING YOUR COMSULT.

Date of Sarvice:
Trpe of Prostats Cancer:  Mewiy Disgromsd, mph nods postres o suspecied | %

BASILE INFORMATION

i Patent Demographics

i Person Responsible for your Care
i Emergency Lontact

i Medscal Contacts

HISTORY OF PRESENT ILLNESS

e there pre exsting condibons which could affect BT

® Ko
Plesze rmark whach of the followang appliy;
Fror prostete surgenes or procedures = res o
[t s DRI

Prost

ostatectarmy Yas = Ho
Huyn m

wperthermia ras 5 Na
Crydsurgary vas = Ha
vy pravious palwic rediaton vas ' He
Procadunas B imprase urinary flos such as N
TURE, TUNA, TUMT e G

D ste D203
Pregr cancers Vs M
Prior abdominal conditions or SurgEries vaz = Ha
BActive rectal divertioalits -
Vil H&
Crahn's Disaasa E
T [L[=]
Ulesi ativa Colitis vaz & Ha
1= there 5 Farnaly history of prostate cancerin 1ot degres relatees? ) vas

fathar, brathars), son(s)

Data ‘cascades’ between

EMR and VTOC portal system for
form for auto-completion and
reporting, including:

« VTOC forms data from
Registration, H&P, Toxicity
QoL forms

* Roles-based forms
completion.

* Rules-based notification
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The Corter S Buminess rerarh

" Scheduled Data Export to EMR

Test, Medonc - 04- ) ' 3 ; ;lg‘_"..'

I ProCure Bloomington .:I 14
Prostate OTV
1 I
feton Date: 09 15.09

5 Cutrent RT Dose £ |

n 158% Pretreatment Wesght 09-04.09
Dolet - ~ ’ l
ught: 178 s Inches WR: R
DID20D3PLAOS5( 0 10
Location

wnt roceive Taxotere therapy ? 3 Yes O No
ot receive or currently receive LMRM therapy ? ) Yes & No
WO receive OF Currently receoiving ant -androgen @ Yes M No k
Mt Deing treated on protocol? 0 Yes ® No Trial = VI Form/T de Moreg dvment Tape ot X

ns: the NC1 Common Terminglogy Critena for Adverse Events (CTCAE) 5 used to scorg ol adveorse evants, Mease ¢
carefully (see tab sbove) and follow its instructions. Score the most severe grade observed since the last chinical

[Grade 1-5) Note a semicolon indicates “or™ within the description of the grade. e ”
ymptoms
.

e Status (Zubrod) Radiation Rermatitis (Rash: dermatitis assoc w/

Ative, NO restrictions M (! r by . ;

Nal) .

Icted In physically strenuous activily bt 0 y Nane

and able to carry out work of a light or 1 <D Faint erythema of dry desquamation

) g, 0., Mght housework, office work 2 - @ Moderate L0 brisk erytherma; patchy moist _—

tory and capable of all seifcare but unable te desquamstion, mogtly confinsd 1o skin folds and creases;
oy work Bctivitses. Up and atout mare than S0% modernate edema .

* Mapping / Crosswalk of VTOC forms & files
» Auto-export to EMR via HL7 message w/ Document Type



Radiation Oncology Quality Reporting
by Disease Type

_ i _ _ _ el _

My Patients " Forms Management “ Referrals “ Form Alerts " Account Settings H Metrics I HMessaging Center }

[=IPrint Page | | Export To Excel

Measures Trend Graph Filter

100% 6% 79% Casa Type
80 Gastrointestincal Cancer -

%
GDD/
5{]5;5-&6 ~ Show Date Range
40%
0% Show %s by
20% Month =
0% Go
03/09 03,/09 Re- 06/09 06/09 Re-
Baseline Measure Baseline Measure
Patient Screened for cancer related fatigue?
Enrollments: YWiew Larger Logins: YWiew Larger To Dos) YWiew Larger

EMR Connectivity for Aggregate Quality Measures Dashboard with
National Benchmark Data &Reporting/Filters on a Department Level



Patient-Level & Aggregate Reporting

_ Tamplates ~ Calendar — Reporting  Services  Forum  Help  Feedback

Graph Opliang « _-" Coird Regponses Bvg

Plot ltems Caraph Pafier] Fibar Resulls

R T L [ e
Henry Ford - ALA = Detault - Frequency -~ ; R A\. -':: e s . Poee- | 3
Symptians .
Cumrstinnnainn | Exporl: Giraph Dais . .
Pon A
] wnad clata :l o3
Ceaee ; 4
I .|1|'i|f|||-|"' irnary
cathelerizalion ™

Farm Coemplation

Db

|"'F---||.m "
| g [ve—— v

Filtara

Aial Fibar | = ﬂ 1
Aduancied Filte; i ' ' / i
Vour Quslly of Lite . ™=
f r ’ .

Inlinl, Do you havve &

chnanic digaags hogides

chabatas malbus 7 (8.g

asthmaiC R0

Response Valus

cardiovascuing chsease

cancer ) BETWEEN AND 1 minply résponses
d Detault - Inbermitbency

Responis Count

i | Export: Groph Dala)

« Patient Lists by Diagnosis / Self-Generated Reporting Queries for Clinical & QoL data.

« Demographic, Procedure & Diagnosis Data Filters w/ Excel® export.



UF Shands & UFPTI
VTOC Results & Other Experiences

5,000+ Patients - with OTV and long-term QoL data including: IPSS, EPIC, IIEF

1,000+ patients actively using patient portal
o 80% online participation
o 90%+ want to keep using it long-term T i e e v o
o Average age: 60+ yrs old s9%

* VTOC Cancer Center sites nationally include:
o UF Shands / UFPTI

o UPENN =

o ProCure Treatment Centers -

O Henry Ford 92% found VTOC Somewhat to Very Easy to Use
o UCSF

o UCLA / Athena Breast Cancer Registry
o ASTRO PAAROT National MOC Quality Reporting Program

 Other Results Include:
o 6 Peer Reviewed Abstracts
o 30% post-treatment quality of life
o 30% missed canceled
o RTOG 0828 (20 Sites) Measuring: Form Completion/Quality, Patient Compliance & Alerts



Patient Portal
for Meaningful Use

PRO/QolLs, OTV, H&P,
Clinical Team / Patient Paperless Workflow CCR/CCD e —

- Registration, H&P, PROs, eCRFs, CCR/CCD Treatment Summary S
delivered to patient for Treatment Summary

Alerting & Reporting

- Layer on top of EMR & I_Dractlce Mana_gemen.t Systems for Quality, A/E Alerts,
collect_lng QoL gnd toxicity data sent via email/SMS text Msg, Case Conferencing
as actionable triggers

Integration - e
- Data Extraction & Mapping
- HL7, XML, CSV Connectivity

Web & Mobile Access
- Providers, Patients, Registry Admin Reporting, Real-Time Metrics

Messaging, Compliance & Education
- Clinical templates deliver and collect information

Large Scale Data Capture & Analytics —
- Community connectivity '



ROPP: Overarching Data Exchange

NHIN Direct: Point-to-Point Patient-Level Data Exchange Model
That may be used for the ROPP

Using the Power of Health IT to Transform Health and Care

Health Bank or Stats and
PHR Support Organization . '-°<_=3{9?V

" Health

‘ ‘_ Community
i 7 Centers

-~

Moving Data
Nationwide Health Information Network

b
‘ Feoeral
e] Agencies

e -
. .

Community #2

re— TR T (1

vesases Standards, Specifications, and Agreements m

for Secure Connections

* Courtesy of Office of the National Coordinator for HIT (ONC): http://healthit.nhs.gov
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