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Value



What is a PRO?

Χƛǎ any report of the status of a patient's health 
condition that comes directly from the patient, 
without interpretation of the patient's response 
by a clinician or anyone else.  

ïFDA 2009

3

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf


What is a PRO?

Less Complex: 
Symptomatic (i.e

response to headache) 

More Complex:

(Ability to carry out 
activities of daily living)

Extremely Complex:

Quality of Life (multi 
domain  concept w/ 

physical, psychological 
and social components) 
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Why are PROs Important? 

ÅProvide information not available from other sources. 
(i.e. insights of patient health status using past 
performance)
ÅIncorporates the patients personal standards, values, 

and expectations.
ÅAbility for patient to adhere  self manage and follow 

recommended treatments and identify  drivers of  poor 
self-management ) .
ÅRegulatory Decision influence both quantity of life and 

quality of life. Important to have the patients 
perspective in perception of the illness experience and 
the treatment/therapy.
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Wake Forest Innovations

Å CMS is mandating new care directions and payment models to 
improve care coordination and chronic care management.

CMS Mandates

ÅBundled Payments

ÅMACRA

ÅChronic Care Plus

ÅTCM & CCM

ÅCommon to all CMS mandates for new care models is 

an individualized electronically available care plan.

ÅThe care plan must be electronically available to all 

providers and the patient.



COMPASS Principal Investigators 

ÅPI: Pamela Duncan, PhD, PT, FAPTA, FAHA  
Professor of Neurology, Wake Forest Baptist 
Health 

ÅCo-PI:  Cheryl Bushnell, MD, MHS, FAHA  
Professor of Neurology and Director, WFB 
Comprehensive Stroke Center

ÅCo-PI:  Wayne Rosamond, PhD, MS, FAHA 
Professor of Epidemiology,  UNC Gillings School of 
Global Public Health and Director, North Carolina 
Stroke Care Collaborative
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COMPASS Overview

Å Multi-site, pragmatic, clinical trial
Å Stroke patients who go home directly 

from the hospital
Å COMPASS (combines transitional care 

and early supported discharge for) Vs.  
usual care 
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Does COMPASS…
ÅImprove patients’ daily function?
ÅReduces caregiver strain?
ÅReduce hospital readmission rates?
ÅReduce use of health care?
ÅReduce mortality



Numbers 
Know your numbers -blood pressure, blood 
sugar, cholesterol, etc.

Engage 
Be active - engage your mind and body 

Support
Ask for help - for yourself and your 
caregivers  from  community resources 

Willingness
Be willing – manage your medicines and 
lifestyle choices

NUMBERS

ENGAGE

SUPPORT

WILLINGNESS
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Finding the Way Forward



ÅModel: Early supported discharge
ÅCare Team: stroke trained APP and post-acute coordinator 

(RN) for care coordination
ÅeCOMPASS: 
ïChronic disease management: Connects hospitals, community 

providers, and community agencies 
ïBillablewith Transitional Care Management or Complex 

Clinical  Management, consistent with MACRA requirements
ïIndividualized care plan addresses the needs of stroke 

survivors and their caregivers 
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COMPASS Care Model

2day 

Phone call

7-14day 
Clinic Visit

30day 

Phone call

60day

Phone call 
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1. General 
Health

2. Global 
Disability

3. æ Neuro 
Deficits 

4. Neuro 
Deficits Persist

5. Stroke 
Related 

Complications

6. Depression 7. Stress 8. Risk Factors
9. Lifestyle 

Management
10. Medication 
Management

11. Physical 
Mobility 

12. Falls 13. ADL 14. IADLs
15. Social 
Support

16. Caregiver 
Available

17. 
Transportation

18. Financial 
to Medication 
Management 

19. Advanced 
Directives

20. Access to 
PCP & HHOP

21. 
Readmissions



PRO example 
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Community Resources



Wake Forest Innovations



PROVIDE THE RIGHT CARE AT THE RIGHT TIME, INDIVIDUALIZED 
TO EACH PATIENT’S AND CAREGIVER’S NEEDS AND PRIORITIES, 

SHARED ACROSS POST-ACUTE PROVIDERS 
Real time and concurrent with care

Patient and caregiver reported assessments, iPad and computer adapted



eCompass Architecture

ÅCompass is a platform for chronic health management 
to provide patient specific care plans
ïPatient assessments

ïProvides customized patient-specific care plans through 
proprietary algorithms

ïIntegrated community resources database 

ïCare plans remotely accessible by the patient or care team

ïProvides custom reports, performance indictors 

ÅInitially developed for Stroke
ïCapable of being adapted to other domains
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eCompass Architecture

ÅConsidered using a 3rd party tool – TONIC for 
Healthcare but the customization limitations were too 
great
ÅCould have used an existing PopHealth tool integrated 

into EHR platform itself (Healthy Planet for Epic)
ïWould require every site to have the same PopHealth

solution or we have to develop a version for each HIT 
platform
ïPotential licensing challenges
ïWe found insufficient capabilities for our needs
ïMost population health tools allow you to manage groups 

of patients (registry) but not as individuals
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eCompass Architecture

ÅeCompass developed using an existing 
research platform, using existing 
expertise/tools

ïDeveloped a web-based application that is used 
by all hospitals for care plan generation

ïData are transferred in real-time from UNC Stroke 
Registry and assessments are entered in real-time

ïPatient-specific, care plans are generated while 
the patient is still here
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eCompass Data Flow
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Patient Registration in Stroke 
registry @ UNC

Core patient data transferred to 
eCompass in real-time

Patient registered in eCompass
and assessments immediately  

available in eCompass

Patient assessments completed 
in real-time with the patient 

and/or care team

Immediate delivery of 
customizable patient-specific 

care plan and other 
documentation and summary 

data returned to UNC



eCompass Architecture

ÅeCompass Research Platform Implementation

ïUsed existing resources and expertise

ÅWeb-application

ïAdobe ColdFusion application server

ïHTML forms, responsive UI

ïSQL Server RDBMS 

ïSAS 

ïWas tedious & time consuming, not complicated 

ïTechnology isn’t the challenge

ïLuxury of identification of cases from registry @ UNC
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eCompass Architecture

ÅImplementation within the HIT platform would 
have been limited by 
ïHow would we identify cases within the HIT platform?  

ICD10 codes at discharge?
ïHIT standardization across 41 participating hospitals
ïWhere/how does the app get launched?  Security? 
ïInabilities to easily save data in discrete fields
ïLack of suitable workflows to customize care plans
ïHow would PROs work within that environment?
ïGetting priority within HIT team to build what ever 

was possible is a challenge
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eCare WebApp

eCare Data Repository 
at WFBH

eCare Assessments

UNC
• Key patient data delivered 

via web services

CR
• Local community resource 

lists 

Mobile friendly eCare App

Patient eCare Plan

Clinician handoff report

Provider report

eCare downloadable reports

Performance reports



Patient Specific Care Plans

ÅGenerated using proprietary algorithms 

ïSAS code is dynamically run each time care plan is 
generated
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ïGathers most current data we have 
from that patient or their care team

ïRuns through a series of algorithms to 
determine what specific health 
concerns exist for this patient

ïPrompt provider for customizations

ïGenerate PDF, available electronically



eCare App Patient Demo
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eCompass Sustainability

ÅSustainability of eCompass as a research 
platform is quite limited
ïOnce Compass funding ends, support for the 

research platform ends, data transfer issues, etc.

ïLong term sustainability requires integration with 
EHR
ÅCould build the functionality into the EHR but would be 

time consuming, $$$$, etc.

ÅCould leverage the EHR system as a software platform…
ïCloud-based application

ïEnter Smart on FHIR…
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eCompass Smart on FHIR

ÅSMART on FHIR is an open, standards-based 
platform for building 
reusable/interchangeable medical apps 

ïSMART, which stands for Substitutable Medical 
Applications & Reusable Technologies

ïSMART’s mission was to create a platform 
specification allowing app developers to write 
medical apps once and have them run (“plug-and-
play”) across diverse healthcare IT systems
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eCompass Smart on FHIR

ÅSMART

ïThe building blocks would be common data models, 
vocabularies, and APIs.

ïModern standards would be supported, lowering the 
barriers to development (e.g. HTML, JavaScript, Java)

ïSMART aimed to shield medical app developers from 
the low-level and widely divergent details of each 
healthcare IT vendor’s system, such as vendor-specific 
data schemas, proprietary coding, and workflow 
environment
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eCompass Smart on FHIR

ÅFHIR
ïHealth Level 7 (HL7®) developed a new clinical data 

standard called Fast Health Information Resources (FHIR®). 

ïDefines a set of "Resources" that represent granular 
clinical concepts (patients,  encounters, allergy tolerance, 
etc)

ïFHIR developed its data models and API in a manner very 
similar to SMART: translating medical concepts into 
resource definitions and providing for granular data access 
of data through APIs. 

ïIn addition, FHIR provided API support for population 
queries and write-back capability. 
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http://wiki.hl7.org/index.php?title=Resource


Unified Data Access via FHIR
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Clinical  
Repository

Enterprise 
Scheduling 

Systems

Lab Repository

Unified FHIR Layer (“resources”)

Cloud-based 
Smart on FHIR 

AppOauth Security Layer



eCare
(Smart on FHIR)

Secure Cloud Storage 
for eCare form data

eCare Assessments

EHR
•Key EHR data delivered via FHIR

CR
•Local community resource lists 

Mobile friendly eCare App

Patient eCare Plan

Clinician handoff report

Provider report

eCare downloadable reports

Performance reports



eCompass Long Range Plan

ÅCompass - EHR Integration will be required
ïEventual development of a SMART/FHIR-based 

version of eCompass

ïCloud-hosted making it available to any number of 
health systems which have a FHIR-enabled EHR 
platform

ïIntegrated chronic health care plans for patients 
with multiple chronic conditions

ïAddition of predictive analytics to improve the 
current ‘static’ algorithms
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Major Challenges

ÅNeed a HIT independent solution which 
supports emerging standards for 
interoperability

ÅNeed HIT support for writing-back of data to 
the EHR platform

ÅOther major challenges?
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