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AGENDA
3:00 - 3:05 Roll Call, Ginny Meadows (MITRE)
3:05 - 3:10 Review of the Agenda, Ginny Meadows (MITRE)
3:10 - 3:40 AHRQ Evidence-Based Care Transformation Support Initiative (ACTS), Jerry
Osheroff (ACTS Project SME)
e Share information on the ACTS initiative and synergies with CDS Connect
e (uestion and answer period
3:40- 3:55 CDS Prototype Tool Update: Testing and CQL Services, Chris Moesel (MITRE)
e Share an update on the Prototype tool and provide a demonstration
& Question and answer period
3:55-4:05 Demonstrate New Parameter Type Features in the AT, Dylan Mahalingam (MITRE)
o (uestion and answer period
4:05 - 4:20 OY2 Pilot Update: Technical Approach and Status, Dave Winters (MITRE)
e Share information on OY2 pilot partner technical approach
o (uestion and answer period
4:20—4:25 CDS Connect Outreach and Demonstrations, MITRE
e Update on the AMIA 2019 Clinical Informatics Conference, Ginny Meadows
4:25 — 4:30 Open Discussion and Close Out, Ginny Meadows (MITRE)

e Open discussion and announcements

e Concluding comments, review next steps and adjourn
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AHRQ = Agency for Healthcare
Research and Quality

CDS = Clinical Decision Support
OY2 = Option Year 2

AT = Authoring Tool

AMIA = American Medical
Informatics Association
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AHRQ Evidence-Based Care
Transformation Support Initiative (ACTS)
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Prototype Tool Update:
Testing and CQL Service
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CQL Testing Framework Review: Configuration

4 PAIN-MANAGEMENT-SUMMARY-CQL

4 @l cql
[ cDbS_Connect_Commons_for_FHIRv102.cql
{} CDS_Connect_Commons_for_FHIRv102.json
[ Factors_to_Consider_in_Managing_Chronic_Pain.cql
{} Factors_to_Consider_in_Managing_Chronic_Pain.json
[ FHIRHelpers.cql
{} FHIRHelpers.json

> W8 node_modules

4 i test

> Ml .vscache

+ & cases . : Factors_to_Constider_in_Managing_Chrontic_Pain

» age_17_or_younger.yaml =
» age_65_or_older.yaml - pPpatns: .. / C q 1
» penzodiazepine-order.yaml
»+ condition-indicating-pain-resolved.yaml
»+ condition-indicating-pain.yaml
» high-risk-encounter-diagnosis.yaml
» mme.yaml|
» non-opioid-order.yaml
:: 2:;‘2iedric;—rzael:;;n;elnsﬂy—assessment,yamI Q da 'l', o { 2 @ 18 o l 2 _ 1 @T@@ . @@ . @ @ : @Z !
» pain-management-risk-screening.yaml
» peg-assessment.yaml
» yrine-drug-screen-multiple.yaml
»t pms-cqlt.yaml
JS test.js

package.json
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CQL Testing Framework Review: Test Cases (Data)

7 peg-assessment.yaml %

Defined in YAML

ne: Has PEG Assessment

e: Joe Smith

FHIR DSTUZ2:

: 1954-02-16

urceType: Condition u Condition
SNOMED#203082005 Fibromyalgia (disorder)
" Encounter
pe: Observation

[ime: 2012-04-05
http://cds.ahrq.gov/cdsconnect/pms#PEGASSESSMENT Pain Enjoyment General Activity (PEG) Assessment [} M d' t' O d
y: OBS-CAT#survey e ICa |On r er

ity: 5

= MedicationStatement
e+ "Dttp+//cas .alifig . goy/JcCsconhect/pNSHREGEATIN Sa th u Obsel’va’[ion

alueQuantity: 7

code: http://cds.ahrqg.gov/cdsconnect/pms#PEGENJOYMENT Enjoyment of life u Procedure

alueQuantity: 5

u\ /pe: Patient PreViOUSIy SUpported Only

code: http://cds.ahrq.gov/cdsconnect/pms#PEGGENERALACTIVITY General activity
lueQuantity: 4
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CQL Testing Framework Review: Test Cases (Expected Results)

= Deep compares each expression result
= |gnores unlisted top-level expressions

= Supports strings, integers, decimals,
booleans, datetimes, lists, intervals...

More to come...
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CQL Testing Framework Review: Results (Pass)

@ 2. bash

pain-management-summary-cql $ npm test

> pain-management-summary-cql@1.0.0 test /Users/cmoesel/dev/cds-connect/pain-management-summary-cql

> mocha --reporter spec --recursive

CQLT Config: /Users/cmoesel/dev/cds-connect/pain-management-summary-cql/test/pms-cqlt.yaml

Factors_to_Consider_in_Managing_Chronic_Pain_v1.0.0

pain-management-summary-cql $ D
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CQL Testing Framework Review: Results (Fail)

@ 2. bash

1) Factors_to_Consider_in_Managing_Chronic_Pain_v1.0.0
Has PEG Assessment:

"Name": "Pain Enjoyment General Activity (PEG) Assessment [Range: 0-10]"
"Questions": [
{

"Name": "Pain"

}
{

"Name": "Enjoyment of life"

}
{

"Name": "General activity"

}

]
"STarTBackAssessments": []

}
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CQL Testing Framework: New Features and Capabillities

= FHIR STU3
— Create FHIR STUS test patients and test FHIR STU3-based CQL
" New Resource Types
— FamilyMemberHistory
— ProcedureRequest
— ReferralRequest
— Patient CodeableConcept extensions (e.g., race and ethnicity)
" CQL Hooks Requests
— Export test patients as valid CDS Hooks requests that work w/ CQL Services
= Postman Collections
— EXxport test cases as Postman collections containing CDS Hooks Requests

CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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https://www.getpostman.com/

CQL Services Review

& C ® @ & GitHub, Inc. (US) | https://github.com/AHRQ-CDS/AHRQ-C * vy 'INn@D B O i =

(5 README.md r

CQL Services

About

CQL Services is an Express.js application that provides RESTful services for executing CQL. Currently two services are
provided:

e CQL Exec: A custom RESTful API for invoking CQL and receiving back the calculated results as JSON
e CQL Hooks: A standards-based RESTful API that exposes configured CQL according to the CDS Hooks standard

The CQL Exec APl was used to pilot the Statin Use for the Primary Prevention of CVD in Adults artifact in 2017.

The CQL Hooks APl was developed as a proof-of-concept and has not yet been piloted in a clinical environment. As the
CDS Hooks standard is not yet finalized, some aspects of the CQL Hooks service will likely need modification when CDS
Hooks 1.0 is released.

These prototype services are part of the CDS Connect project, sponsored by the Agency for Healthcare Research and
Quality (AHRQ), and developed under contract with AHRQ by MITRE's CAMH FFRDC.
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CQL Services Review: Register C

@ Code File Edit Selection View Go Debug Terminal Window

- 60D é& 0O M6 $ @ D o) 0KGD Fritd8PM  Q
cal-services

n

EXPLORER

4 OPEN EDITORS
4 CQL-SERVICES

CDS_Connect_Commons._for_FHIRv102.cql

X CDS_Connect Commons._for_FHIRV102.json
3 CDS_Connect_Conversions.cgl
@ bin

X CDS_Connect Conversions.json
@ docs
¥ lib
s localCodeService

CDS_Connect Commons._for_FHIRV102.cql

FHIRHelpers.cql
CDS_Connect_Commons_for_FHIRv102.json

X FHIRHelpers.json
CDS_Connect_Conversions.cql

s localHooks Statin-Use-Lite.cql
CDS_Connect_Conversions.json

localRepository 4 Statin-Use-Lite.json
z FHIRHelpers.cal
[ -keep h

s
# public
routes

FHIRHelpers.json

Statin-Use-Lite.cql

Statin-Use-Lite.json
& test
o views
.eslintrc.json
.gitattributes
.gitignore
app.js
client.js
CODE-OF-CONDUCT.md
CONTRIBUTING.md
cql-es.config.js
jsconfig.json
LICENSE
package.json
README.md
yarn.lock

&

» OUTLINE
Pmaster's © ©Q0AO
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CQL Services Review: Configure CDS Hook

EXPLORER

4 OPENEDITORS

X {} statin-use-lite.json lo...
4 CQL-SERVICES

b

b

@ bin

{} statin-use-lite.json X
l

"id": "statin-use-lite",

"hook" :
"title":

"description”:

"_config":
"cards":

{
[

"patient-view",
"Statin Use for the Primary Prevention of CVD in Adults (LITE)",

"Presents a United States Preventive Services Task Force (USPSTF) statin therapy recommendat

> m@ docs
W lib
Ml localCodeService
am localHooks
{} statin-use-litejson U
Ml localRepository
 nod
public
routes
y test
views
.eslintrc.json
.gitattributes
.gitignore
app.js
client.js
CODE-OF-CONDUCT.md
CONTRIBUTING.md
cql-es.config.js
jsconfig.json
LICENSE
package.json
README.md
T » ouTLINE

Pmaster'+ © ©Q0AO0

"conditionExpression":
"card": {

"InPopulation”,

"summary": "Statin Use for the Primary Prevention of CVD in Adults",

"indicator": "info",

"detail”

"source": {
"label"

"${Recommendation}",

"CDS Connect: Statin Use

for

the Primary Prevention of CVD in Adults",

"url": "https://cds.ahrq.gov/cdsconnect/artifact/statin-use-primary-prevention-cvd-adults"

] ’
"cql®*:

Statin-Use-Lite",
"version": "1.0.0"

Ln26,Col2 Spaces:2 UTF-8 LF
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CQL Services Review: CDS Hooks Sandbox

® ® [ cDS Hooks Sandbox X N Demo
& C' @ localhost:8080
=1 ;
[_] CDS Hooks Sandbox Patient View VAR 2%
Patient View CDS Developer Panel
© #
. e c Select a Service
Leslie Danielle Landers456 & : - : - .
- statin-use-lite - http://localhost:3000/cds-services/statin-use-lite ¥
ID: CDS-DEMO-LDL Birthdate: 1967-06-09 E’
§ > Request
Now seeing: Leslie a “ Response
Source: Patient greeting service 3
{
“cards": [
Statin Use for the Primary Prevention of CVD in Adults {
Source: CDS Connect: Statin Use for the Primary Prevention of CVD in Adults “"summary": "Statin Use for the Primary Prevention of CVD in Adults",
llindicato rll Ilinfoll,
o* "detail" tart low to moderate lipid lowering therapy",
L] "
"CDS Connect: Statin Use for the Primary Prevention of CV
https://cds.ahrq.gov/cdsconnect/artifact/statin-use-primar
: "https://cds.ahrq.gov/themes/custom/cds_connect/images/cds
Start low to moderate lipid lowering therapy
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CQL Services: New Features and Capabilities

" Register Multiple Concurrent Libraries and Hooks
— Allow multiple artifacts (optionally) organized in subfolders

= CDS Hooks Extensions
— Allow CDS Hooks discovery to be configured to return extensions
— Allow CDS Hooks cards to be configured to return extensions

= Docker
— Deploy CQL Services as a Docker container

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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CQL Testing Framework and CQL Services

Demo
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Demonstration: New Authoring Tool
Parameter Type Features

MITRE



OY2 Pilot Technical Approach

MITRE



Introduction

" These slides are taken from a larger deck presented on day two of the
pilot kickoff meeting on 4/12/19

" They are meant to convey the technical integration options considered at
the start of the pilot activities

CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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OY2 Pilot Partner: b.well Connected Health bwe”

= pb.well Connected Health: www.icanbwell.com

— Personalized health management resources targeted to consumers and caregivers, to help
self-manage the entire health care process

= b.well meets optimal pilot characteristics:
— Utilize some FHIR standards and terminologies
— Possess mature technical capabilities and well-defined processes
— EXxpertise in understanding patient/consumer needs
— Desire for targeted, patient-facing CDS recommendations

MY HEALTH JOURNEY

Play games with challenges that Earn rewards for meeting health and Receive reminders and incentives for
ncourage healthy choices and behaviors. fitness goals personzlized for you. preventive screenings and others ways to
m = your hezlth
CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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CDS Overview: Primary Components

Trigger(s) Inclusions Exclusions

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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Intervention(s)
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CDS Overview: Trigger(s)

Trigger(s)

= User action triggers CDS
= Examples could include:
— Opens b.well app
— Updates family history
— Opens recommendations

/ b.well Platform

o

~

J
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CDS Overview: Check Inclusion Criteria

= Integrated CDS Service checks

inclusion criteria

— Using multiple data sources
available on b.well platform

-

o

b.well Platform \

(w

EHR

(w

Claims

(w

User

Entered /

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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CDS Overview: Check Exclusion Criteria

= Integrated CDS Service then checks
exclusion criteria

= Both inclusions and exclusions are

handled by the same logic
— Single request for data

-

o

b.well Platform \

(L

EHR

(w

Claims

(w

User

Entered /

CMS Alliance to Modernize Healthcare (The Health FFRDC)

© 2019 The MITRE Corporation. All rights reserved. Approved for Public Release. Distribution Unlimited. Case Number 18-4021

=)
-

-

CDS
Service

~N

MITRE

24



25

CDS Overview: Recommend Intervention(s)

Intervention(s)

If user meets inclusion criteria and does
not meet exclusion criteria, the CDS
Service will recommend an intervention

— E.g., link to pdf of informational
resources

-

b.well Platform

\ 4 )

- z-— z-— I CDS
-_— - .
EHR  Claims  User
Entered
- 2N y
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CDS Overview: Service Compone

nts

" The CDS Service consists of four

main components regardless of

Integration approach

= Integration will consist of defining

(w
(w
(w

EHR Claims User

/ b.well Platform \

context and interfaces

FHIR Data Value Set
Model Cache

CDS
Service

Execution

\ Entered/ Engine

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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Implementing Executable CDS

" The CDS logic is being implemented using the Clinical Quality
Language (CQL) [1]

= CQL is adomain-specific language whose standard has been
designed with two applications in mind:

— Electronic clinical quality measures (eCQMSs)
— Clinical decision support (CDS)

= CQL represents an open-source alternative to the otherwise
traditionally closed-source production of CDS

— This is why it is a good choice for communicating an executable
representation of clinical guidelines

[1] http://www.hl7.org/implement/standards/product brief.cfm?product id=400

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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CQL Example (Code)

= Seemingly simple operations, such as determining whether the patient is
pregnant, may require many lines of CQL code

— Example below has had code comments removed

PregnancyConditions:

C3F.Confirmed(C3F.ConditionLookBack(C3F.ActiveOrRecurring([Condition: "Pregnancy”]), 42 weeks))

PregnancyObservations:
C3F.Verified(C3F.ObservationLookBack([Observation: "Pregnancy status"], 42 weeks))

MostRecentPregnancyObservation:
C3F .MostRecentObservation(PregnancyObservations)

MostRecentPregnancyObservationIsPositive:
C3F.ConceptValue(MostRecentPregnancyObservation) ~ "Pregnant”

IsPregnant:
(PregnancyConditions) PregnancyConditions
MostRecentPregnancyObservationIsPositive

CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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CQL Example (Graph)

= Example below is a graphical depiction of the code shown on the
previous slide

= Dependency graphs can [sometimes] be an easier way to visualize the

Pregnancy ‘ » PregnancyConditions

Pregnancy status ———————————» PregnancyObservations * MostRecentPregnancyObservation

/

IsPregnant

MostRecentPregnancyObservationlsPositive

-\—//

Key: ‘ "
Code, concept, or
value set Expression
CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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CDS Logic Development Approach

CDS is authored via a Test-Driven Development (TDD) approach to ensure functionality is as expected

(CDS artifact authored
using Clinical Quality
L Language (CQL)

Key

CDS

Test

Synthetic patient record in

>

simple format

@ Synthetic patient

record converted to HL7®

FHIR® standard format

'

/

A

@ CQL executed against
synthetic patient HL7®
FHIR® record

)

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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s

@ Test specified as
synthetic patient record
and expected results

Expected
result in
simple
format

v

@ Actual outputs
compared against
expected results

MITRE
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Integration Options
= CDS Hooks
" SMART-on-FHIR

= Custom / Non-standard

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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Integration Options

= CDS Hooks KKK Preferred

= SMART-on-FHIR —

<((( Backup

= Custom / Non-standard

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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CDS o

H O O k S EHR Med Order EHR triggers a CDS hook and 4

TOpfO' XL invokes a remote service e
50 mg daily [ ——

infarmation card

$200 per month
(patient pays $30) e

Returns CDS cards
(rendered and displayed by EHR)

suggestion card
Try HCTZ as first-line

Switch to HCTZ

smart app link card

Managing hypertension?

B3 Launch JNC 8 Rx Pro Source: https://cds-hooks.org/

CDS Service executes
its own rules, leveraging
FHIR data as needed

1

FHIR Server

= Draft standard
= Plugin framework for custom CDS

= Supports information, suggestion, and app-link “cards” (markdown)

= MITRE has developed a CDS Service which conforms to the CDS Hooks spec

CMS Alliance to Modernize Healthcare (The Health FFRDC)

© 2019 The MITRE Corporation. All rights reserved. Approved for Public Release. Distribution Unlimited. Case Number 18-4021

MITRE

33
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CQ L Hooks &K Preferred

= A CDS services framework that conforms to the CDS Hooks standard
= Available on GitHub in the CQL Services project

— https://github.com/AHRQ-CDS/AHRQ-CDS-Connect-CQL-SERVICES
= Consists of the following running in a Node.js Express server

- FHIR data mOdeI FHI\I/I'ZdDglta Vz::I:Cehiet
— Value set cache e

— CDS logic
— CQL execution engine
= Configuration maps CDS Hooks components to CQL expressions
= Server analyzes CDS JSON to publish “prefetch” template
— https://cds-hooks.org/specification/1.0/#prefetch-template
" Requires all data sent to it via the prefetch
— As aresult it does not support authentication/authorization
= When invoked, executes CQL and generates a response “card”

— In markdown format

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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CQL Exec &K Backup

= CDS Hooks and SMART-on-FHIR are two standards-based options for CDS service
Integration

= Athird option would involve using a non-standard interface
= An exampleis the CQL Exec CDS service
— Available on GitHub in the CQL Services project
= https://github.com/AHRQ-CDS/AHRQ-CDS-Connect-CQL-SERVICES
= CQL Exec exposes one or more CDS services via a RESTful API
— Input data is POSTed to an endpoint
— CDS results are returned as JSON

= The COL Exec service includes all the components listed previously for CQL Hooks and
SMART-on-FHIR integration options

— FHIR data model

— Value set cache

— CDS logic

— CQL execution engine

CMS Alliance to Modernize Healthcare (The Health FFRDC) MITRE
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CDS Data Requirements

= Each CDS will have its own specific data requirements
= Proposed general data requirements:

— All user information represented using FHIR STU3 resources
= https://www.hl7.org/fhir/STU3/resourcelist.html

— Example resource usage includes:

= Conditions, problems, diagnoses, etc.
—  Condition (https://www.hl7.org/fthir/STU3/condition.html)
= Several of the artifacts refer to family member history as part of the inclusion / exclusion criteria
—  FamilyMemberHistory (https://www.hl7.org/fhir/STU3/familymemberhistory.html)
= Vital signs, lab data, imaging results, etc.
—  Observation (https://www.hl7.org/fhir/STU3/observation.html)
= Counseling (e.qg., for nutrition or physical activity)
—  Encounter (https://www.hl7.org/fhir/STU3/encounter.html)
—  Procedure (https://www.hl7.org/thir/STU3/procedure.html)

—  ProcedureRequest (https://www.hl7.org/fhir/STU3/procedurerequest.html)
— ReferralRequest (https://www.hl7.org/thir/STU3/referralrequest.html)

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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Outcomes

" Selected FHIR DSTUZ2 as data model

— Rationale:

= Two out of the five artifacts already existed and used DSTU2
— Allowed MITRE to deliver these ahead of schedule and ease schedule risk

= Not aware of any major vendors actively pursuing STU3
= As of 5/13/19, all five artifacts had been delivered to b.well for integration
— Statin Use for CVD Prevention
— Baseline CVD Risk Calculator
— Healthful Diet & Activity for CVD Prevention
— Abnormal Blood Glucose, Part 1: Screening
— Abnormal Blood Glucose, Part 2: Counseling
= Selected CDS Hooks as the integration standard
— All five artifacts running in CQL Hooks service

— 1000’s of test cases provided to b.well to facilitate verification of artifact functionality
= Using postman tool: https://www.getpostman.com/

CMS Alliance to Modernize Healthcare (The Health FFRDC)
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OY2 Pilot Technical Approach
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CDS Connect Outreach
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CDS Connect at AMIA 2019 Clinical Informatics
Conference: Post Conference Report

= Panel Discussion: To Share is Human! CDS Connect: A Growing National
Repository of Shareable, Interoperable Clinical Decision Support

— Ed Lomotan, AHRQ: Ginny Meadows, MITRE; Maria Michaels, CDC; Jeremy Michel,
CHOP; & Kristen Miller, Medstar

= Standing Room Only!

"= Panel has been invited to submit a manuscript for publication in the
Applied Clinical Informatics Journal
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00008I], and is subject to Federal Acquisition Regulation Clause 52.227-14, Rights in Data-
General.
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permission of The MITRE Corporation.

For further information, please contact The MITRE Corporation, Contracts Management
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