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WHAT IS A LEARNING HEALTHCARE SYSTEM?

« THEIOM’ s VISION:
 RESEARCH HAPPENS CLOSER TO CLINICAL PRACTICE THAN IN TRADITIONAL UNIVERSITY SETTINGS.
e SCIENTISTS, CLINICIANS, AND ADMINISTRATORS WORK TOGETHER.
e STUDIES OCCUR IN EVERYDAY PRACTICE SETTINGS.
 ELECTRONIC MEDICAL RECORDS ARE LINKED AND MINED FOR RESEARCH.

* RECOGNITION THAT CLINICAL AND HEALTH SYSTEM DATA EXIST FOR THE PUBLIC GOOD.

* EVIDENCE INFORMS PRACTICE AND PRACTICE INFORMS EVIDENCE.



Figure. The 6 phases of the rapld-learning health care system, from scanning to dissemination.
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INTERNAL/EXTERNAL SCAN

* PERFORM AN INTERNAL SCAN TO DETERMINE WHAT ISSUES OR PROBLEMS NEED TO BE
CORRECTED

e ALSO PERFORM AN INTERNAL SCAN TO DETERMINE WHAT DATA IS BEING CAPTURED AND HOW
MUCH OF THAT DATA CAN BE USED FOR ANALYSIS

* DO BOTH AN INTERNAL AND AN EXTERNAL SCAN TO LOOK FOR INTRINSIC DATA SOLUTIONS AS
WELL AS EXTERNAL CAPABILITIES THAT CAN PROVIDE SUPPORT FOR AN LHS

 YOUR APPROACH IS SIMILAR TO THAT OF ANY PI/QIl PROJECT



DESIGN

* AS WITH A PI/QI PROJECT, THE NEXT STEP IS TO DESIGN YOUR APPROACH TO SOLVING THE
PROBLEMS/ADDRESS THE ISSUES DISCOVERED IN THE SCAN PHASE

* REMEMBER THE RULES OF AN LHS - DESIGN THE SOLUTION SO THAT YOU GET ONGOING AND
VALID FEEDBACK FROM THE POINT-OF-CARE SO THE SYSTEM CAN CONTINUE TO IMPROVE

* DESIGN HOW THE DATA WILL BE CAPTURED, WHICH INCLUDES MAKING SURE THE UX MAKES IT
EASY TO CAPTURE VALID AND ACCURATE DATA

* DESIGN THE DATABASE AND ANALYTICS TOOLS TO PERFORM ANY CALCULATIONS AND SUPPORT
ANY ANALYSIS NEEDED

* DESIGN THE FEEDBACK LOOP SO THE LHS PROVIDES ONGOING, IMPROVING INFORMATION TO
THE END USERS SO THEY CAN PROVIDE EVER BETTER CARE



IMPLEMENT

« ONCE YOU HAVE DESIGNED YOUR SYSTEM, PILOT IT IN A SMALL, REAL-LIFE SETTING (A
SIMULATION LAB IS ALSO ACCEPTABLE AS LONG AS THERE ARE WELL-DESIGNED USE CASES AND
REAL END USERS)

* ONCE THE PILOT IS COMPLETE AND VALIDATED, IMPLEMENT THE SOLUTION IN EITHER A
PROGRESSIVE OR “BIG BANG” FORMAT

* MONITOR END USERS CLOSELY TO ENSURE THERE ARE NO IMMEDIATE SYSTEM GLITCHES; MAKE
IMMEDIATE REPAIRS AS NEEDED

* WHEN FULLY IMPLEMENTED AND OPERATIONAL FOR 30 DAYS, MOVE INTO MAINTENANCE
PHASE

* MAKE UPDATES TO THE SYSTEM AS NEEDED (FOR HARD STOP PROBLEMS), BUT ON A REGULARLY
SCHEDULED INTERVAL FOR ROUTINE IMPROVEMENTS



EVALUATE/ADJUST

* AS WITH ANY PI/QI PROJECT, DESIGN YOUR EVALUATION CRITERIA AND INTERVALS BEFORE
YOU IMPLEMENT

 COLLECT ONGOING DATA, BOTH ELECTRONICALLY AND BY END USER INTERVIEWS, ABOUT ALL
ASPECTS OF THE IMPLEMENTED SOLUTION: UX, DATA AND KNOWLEDGE RETURNED, USABILITY OF
THE RESULTING CDS

* USING BOTH END USER AND DEVELOPMENT/IMPLEMENTATION TEAM FEEDBACK, MAKE
ONGOING ADJUSTMENTS TO THE SYSTEM TO IMPROVE FUNCTIONALITY AND
ACCURACY/VALIDITY



MAINTENANCE

* ONCE YOU HAVE COMPLETED A FULL CYCLE OF DESIGN-IMPLEMENT-EVALUATE-ADJUST, IT IS
TIME TO MOVE TO MAINTENANCE PHASE

e MAINTENANCE DOES NOT MEAN PLACE ON AUTO-PILOT

e MAINTENANCE MEANS CONTINUE THE D-I-E-A CYCLE ON A REGULAR, PRE-DETERMINED
INTERVAL AND CONTINUE TO MAKE INCREMENTAL ADJUSTMENTS BASED ON
FEEDBACK/OBJECTIVE MEASURES

* DEPENDING ON THE TOPIC FOR THE LHS COMPONENT, IT IS ALSO IMPORTANT TO INVOLVE
SME’S ON A REGULAR BASIS TO ENSURE THE VALIDITY OF THE RULES ENGINE FOR THE
LHS/CDS

* IN ADDITION, UPDATES TO OS, THE EHR ITSELF OR TO THE DATA ANALYTICS ENGINE
UNDERLYING THE LHS/CDS MAKE FOR ONGOING MAINTENANCE REQUIREMENTS/UPDATES
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DATA INFRASTRUCTURE FOR AN LHS



WHY IS THIS IMPORTANT?

SINCE EHR INTEROPERABILITY AND DATA INTEROPERABILITY FROM THOSE EHR’S ARE BOTH

YEARS AWAY, CREATING A DATA INFRASTRUCTURE IS CRITICAL TO THE VARIOUS ASPECTS OF THE
LEARNING HEALTHCARE SYSTEM

NUMEROUS DATA SHARING SYSTEMS/COLLABORATIVES HAVE BEEN CREATED TO ALLOW FOR
DATA SHARING AND DATA GOVERNANCE

THESE SYSTEMS/COLLABORATIVES SHARE A COMMON THEME THAT ALLOWS THEM TO POOL
DATA FROM DISPARATE EHR’S AND CREATE A UNIFIED LHS FOR CDS, COMPARATIVE

EFFECTIVENESS RESEARCH, POPULATION-BASED RESEARCH, QI/Pl AND OTHER FUNCTIONS OF
AN LHS



WHAT IS INVOLVED?

 DIFFERENCES IN CONFIGURATIONS, WORKFLOWS AND CODES (AS WELL AS DIFFERENCES IN
VARIOUS APPLICATIONS/EHR’S) CREATES SIGNIFICANT BARRIERS TO DATA SHARING BETWEEN
PARTNERS

 EVEN AMONG SYSTEMS USING THE SAME EHR OR ANCILLARY APPLICATIONS, DIFFERENT
CONFIGURATIONS CREATE BARRIERS WITH DISSIMILARITIES IN DATA VARIABLE NAMES, FORMATS

AND MEANINGS

* THE BEST PRACTICE APPROACH TO ADDRESSING THESE ISSUES IS THE USE OF A COMMON DATA
MODEL (CDM)

* THE CDM PROVIDES DEFINITIONS FOR HOW EACH SHARED DATA ELEMENT MUST BE STRUCTURED
AND WHICH CODES MUST BE ASSIGNED TO DATA VALUES



WHAT IS ALREADY AVAILABLE?

* ONE MODEL IS THE HMO RESEARCH NETWORK VIRTUAL DATA WAREHOUSE (HMORN
VDW).

e ANOTHER MODEL IS THE 3M HEALTH DATA DICTIONARY (HDD)

* MU2 REQUIRED CERTAIN TERMINOLOGIES (BUT NOT SPECIFIC VERSIONS OF THOSE
TERMINOLOGIES) FOR EHR CERTIFICATION

* IN ORDER FOR A CDM 10O TRULY BE “COMMON", THE PARTIES INVOLVED HAVE TO AGREE ON
WHICH EXACT VERSIONS OF THE REQUIRED TERMINOLOGIES WILL BE USED (I.E., DATA AND
TERMINOLOGY GOVERNANCE)
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OSCHNER CLINIC AND REACHNET

IMPROVING PATIENT ENROLLMENT IN CARDIOVASCULAR RESEARCH



Two dosing trials for coronary heart disease patients

PCORI
ADAPTABLE

« Aspirin maintenance * Flu vaccine—high vs.
dosage comparison standard dose

+ $10,000,000 + $20,000,000

- 20,000 patients * 10,000 patients

CER
Pragmatic
Multi-site




ENHANCED EFFICIENCIES

Clinical data DEIE!
Infrastructure linkages

Patient Trial
recruitment | management




REACHnNet

REACHnNet is a network of health systems containing clinical records for more
than 3 million patients in Louisiana and Texas, facilitating patient-centered
comparative effectiveness research (CER).

Resources and Services




Data Infrastructure

1. PCORnNnet Common Data Model
o Standardized cllnlcsijl dat&a Errgﬁ:red for reﬂmqs ective/

Prospective researcn an O-researc eres

2. Global patient identifier (GPID)

o Allows for deduplication and matching of patient
records

3. Data linkages

0 Abilit¥ to link data f[mm other sources with clinical data
(i.e., Claims, patient-generated qata)




PCORnet CDM Domains, v3.0

conpiTion @

A condition represents a patient’s diagnosed and self-
reported health conditions and diseases. The patient’s
medical history and current state may both be
represented.

DEATH

Reported mortality information for patiants,

DEATH_CAUSE

The individual cauvses associated with a reported death,

DEMOGRAPHIC @

Cemographics record the direct attributes of individual

patients.

DIAGNOSIS

Dizpgnosis codes indicate the results of diagnostic
processes and medical coding within healthcare delivery.

DISPENSING @

Outpatient pharmacy dispensing, such as prescriptions
filled through a neighborhood pharmacy with a claim
paid by an insurer. Qutpatient dispensing is not
commonly captured within healthcare systems.

ENROLLMENT &

Enrollment is a concept that defines a period of time
during which all medically-attended events are expected
to be observed. This concept is often insurance-based,
but other methods of defining enrollment are possible,

ENCOUNTER &

Encounters are interactions between patients and
providers within the context of healthcare delivery.

HARVEST

Attributes associated with the specific PCORnet datamart
implemeantation

LAB_RESULT. cm @

Laboratory result Common Measures (CM) vse specific
types of guantitative and qualitative measurements from
blood and other body specimens. These standardized
measures are defined in the same way across all PCORneat
networks.

PCORNET_TRIAL

Patients who are enrolled in PCORnet clinical trials.

PRESCRIBING

Provider orders for medication dispensing and/or
administration.

PROcM @

Patient-Reported Outcome (PRO) Common Measures
[CM} are standardized measures that are defined in the
same way across all PCORnet networks. Each measure is
recorded at the individual item level: an individual
guestion/statement, paired with its standardized
response options.

PROCEDURES O

Procedure codes indicate the discreet medical
interventions and diagnostic testing, such as surgical
proceduras, administered within healthcare delivery.

vitaL @

Vital signs (such as height, weight, and blood pressure)
directly measure an individual’s current state of
attributes.
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Patient Engagement Infrastructure

1. Pragmatic Trial App Suite (PTAS)

Web- and tablet-based platform designed to engage
S

patients (patient app) and facilitate pragmatic trial
(researcher app)

ealth in Our Hands (HIOH)

Patient network through which patient enrollees are

engaged In research activities through the PTAS
Inside and outside of clinic settings

Enrollees receive health information, research results,
and opportunities to participate in specific studies




Patient App Researcher App
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HEALTH IN OUR HANDS PATIENT NETWORK

Patients join HIOH on tablet in exam room at clinic visit

= Enrolled patients may be contacted by email or text message

Ql Enrolled patients receive:
Trial recruitment invitations

Patient-reported outcomes surveys
Consumer health information
Research results

Opportunities to engage in research processes




' Consent Rates

: - + Almost 4,000 consents from 2 health 30% HiOH Network
HIOH Patient Network systems over 10 months 40% PRO Survey

WeighSmart « Text messaging and smart scales for weight loss

ADAPTABLE + PCORnet national aspirin dosing trial & Adaptable
Thir Aspirin Study

» Chronic Hypertension and Pregnancy trial investigating
CHAP HTN drug therapy

PPRN Pannerships . Eg—lgeéclamtment with Health eHeart, AR-Po\WER, and

IPC + Facilitation of inter-pregnancy primary care visits




Natural Experiments
Network

YMCA Diabetes
Prevention Program

INVESTED

RELIANCE

Diabetes Medication
Decision Tool

Precision Medicine
Initiative

Natural experiment of impacts of population-targeted
health policies to prevent diabetes

Recruitment of pre-diabetic patients for YMCA's
Diabetes Prevention Program (DFP)

Comparative effectiveness of high vs. low dose flu
vaccine

Comparative effectiveness of Roflumilast vs.
Azithromycin to prevent COPD exacerbations

Web-based diabetes medication decision tool for
shared-decision making

Presidential initiative to build a national, large-scale
research participation cohort with cancer




N
Ochsner Leadership and Senior Physicians approached for approval of pilot

Clinical sites identified by measures including physician research interests,
clinical care type, site location

vy

Tablet launch is initiated through EPIC EMR (hyperlink within MA navigator) ¥
Data collected via the tablet is sent directly to the REACHnNet Data Center

Select information (e.g. survey responses) is returned to Ochsner EMR in
real-time

Nurses and MAs are trained in tablet use through lecture-based and hands-
on interactive sessions

Rooming staff are tasked with tablet activation and hand-off to the patient

v




| Health in Our Hands (HIiOH):

3,315 patients enrolled (March 18-January 17)
4,222 patients completed PRO survey (March 17-January 17)

ICALTL 11 A MDY EDS
l-lll.r'l‘t].l il ALY

Characteristics of HIOH enrollees:

e Gender: 62% Female, 38% Male

e Age Range: 191to 97

e Race: 64% White, 34% African-American, 2% Other

Patient Interest in HIOH:

e ‘| would like to stay abreast of my healthcare and keep up
with current research as it relates to my health.”

e “lt will offer me information about future research studies
related to diabetes.”




LESSONS LEARNED

This technology presents a promising method for increasing patient engagement in
research and incorporating research activities efficiently into the clinic.

Successes:

« Increased rate of patient enroliment
« Positive response from patients and physicians
« Technical integration with EMR

Challenges:

« Workflow integration; flexibility for clinic-specific needs is
key

« Continued front-line staff engagement; physician support is
key




UNIVERSITY OF ROCHESTER VNA LHS

CREATING A LEARNING HEALTHCARE SYSTEM AROUND VNA'S



Learning Healthcare System Mature VNASs

Build upon the existing HIT system
One size does not fit all

Empower individuals

Leverage the market

Simplify

Maintain modularity

Consider the current environment and
support multiple levels of advancement

Focus on value

Scalability and universal access

Can install under/over traditional PACS

Interoperable now and into the future;
Canonical data models

Reduces complexity, eliminating
vendor lock and vendor block

Consolidates storage and improves its
management

Modular scalability; Adopts new
technology and virtualization; Additional
benefits emerge

Savings helps offset investments

Interoperability through certified
standards




HEALTHCARE CONTENT MANAGEMENT SYSTEM
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Secure Open Image/Content Exchange Healthcare DURSA Govemance Agreement

{Dafa Use Reciprocal Suppart Agreement]

Content Upload Content Download Content Upload Content Download Content Upload Content Download
Service Senvice SEnice Senvice Service Service

(Un Jaffiliated HEO A {Un4flated HCO A (Un)affiliated

HEoA HCOB HCO B HCO B

Sending PACS Receiving PACS

UNA+ ECM Emerpnsia Viewing Mg'“ ft‘”ﬂ?;
Image Sharing products (MFP)

Enterprise Image
Connectivity
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Monthly Image Volume

* Provides a metric that is understandable by C-Suite execs
+ Useful for monitoring and trending —

— Used to trend average images per study as compared to patient
outcomes. As average image count per study increases, does
diagnostic accuracy increase? Does turn around time of
diagnostic read improve?

Image Access from EMR

* Provides a metric that is understandable by C-Suite execs
« Useful for understanding clinical workflow (referring provider)
« Useful for capacity planning




Foreign Image Ingestion

» Useful for understanding confirmation of “gatekeeper”
functionality
» Useful for understanding trends and resulting implications
» Such as consult load on radiologist for foreign studies

VNA Image Study "Prefetch”

» Useful for understanding customer\end user experience
» Useful for finding anomalous usage patterns




Create Historic Imaging
Order Set

Create historic order load from VNA image study archive meta data
* Imaging studies migrated in to UR Medicine VNA from foreign or

internal archive
« Studies are modified for demographic information upon migration to

match UR Medicine Epic demographics

Upon migration a data extract is queried from UR Medicine VNA SQL
database which includes study information such as modality type,
exam code, exam date.

This extract is converted to HL7 and fed in to imaging downstream
systems so that they can now readily access the imaging studies from
VNA. Can also be fed in to EMR as reportable order.

This is a powerful tool for imaging study migration and consolidation




Study Completed

+ Imaging studies tech complete timestamp
« Grouped by hour of day and day of week
» Average over 52 weeks
« Useful for understanding imaging study acquisition patterns

ED CT Data

« Similar to prior dataset but specific to trauma center ED CT
acquisition
« Useful for understanding implications of planned and unplanned

downtimes for ED trauma center
« Demonstrates\confirms known ED encounter and usage

patterns
» Useful to plan staffing for 3D\advanced visualization processing lab
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