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Session #3 Creating Value by Modernizing and Measuring Clinical Decision Support

• Wednesday, Nov. 8, 2023, 12 p.m. – 3 p.m. ET

• This session will discuss how new technologies can add value to CDS and how the impact of CDS can be 

measured and evaluated.

• Registration is open.

Upcoming workshop

More information 

about workshops here
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• CDS Hooks and SMART apps

• CDS Connect

Agenda
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CDS Hooks and SMART apps
Isaac Vetter, Epic



isaac vetter, epic

ONC Tech Forum: CDS, Sept 2023

CDS Hooks & SMART 
Apps



• CDS Hooks Intro & Roadmap

• Nuts & Bolts of SMART on FHIR

CDS Hooks & SMART Apps



• simple HTTP APIs using FHIR
• standardized clinical workflow via hooks

… realtime, 
clinician-facing, 
remote decision 
support



A service that is:

invoked via a hook,

evaluates its own logic using FHIR data,

returns decision support via cards

CDS Service



A CPOE or EHR or other clinical workflow system that:

invokes CDS Service via a hook,

consumes decision support,

may provide SMART authorization and FHIR server

CDS Client



The order-sign hook fires when a clinician is ready to sign one or 

more orders for a patient. 

The order-select hook fires when a clinician selects one or 

more orders to place for a patient. 

The patient-view hook fires when a patient’s chart is opened, 

optionally within the context of an encounter.



CDS
Services

EHR Med Order

Toprol XL
50 mg daily℞

Client triggers a CDS hook
and invokes a remote 

service

1
2

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

EHR
FHIR Server

3
Returns CDS cards

(rendered and displayed by Client)

$45 per month
(patient pays $7)

Try HCTZ as first-line

due to patient age (71)
Switch to HCTZ

Managing hypertension?
Launch JNC 8 Rx Pro

information card

suggestion card

smart app link card 4 Returns Feedback



POST https://example.com/cds-services/example-service

CDS Client CDS Service

{

"hook": "patient-view”,

"fhirServer": "https://fhir.example.com",

"context": {

"userId": "Practitioner/789"

"patientId": "123",

"encounterId": "456",

},

...

}



CDS 
Client

CDS Service

POST https://example.com/cds-services/example-service

CDS 
Service 
Logic



POST https://example.com/cds-services/example-service

EHR CDS Service

HTTP 1.1/ 200 OK

{

"cards": [

{

"summary": "Example card",

"indicator": "info",

"source": {

"label": "Demo CDS Service”

}}]}



Cards • A CDS Service can return any number of cards

• The Client renders each card as it sees fit

• Each card must have:
• A concise summary (140 characters)

• Importance indicator

• Information on the organization or data set that is the 
source of the card’s data

any combination of information, suggestions, and links



Data Access available to a CDS 
Service

CDS Client

Push

Prefetch FHIR data

Retrieve FHIR data

Pull

CDS Service

Other Data 
Sources
Other Data 

Sources
Other Data 

Sources
Push

Hook context data



Hook Context Data
●Data specific to a hook

●Data that all CDS Services using that hook would use

●Can be FHIR data (or references to FHIR data) but not always

●Every hook defines its own context

Example: patient-view hook
Field Optionality Prefetch 

Token?

Type Description

userId REQUIRE

D

Yes string The FHIR resource type + id of the current user
eg: Practitioner/1 or Patient/2

patientId REQUIRE

D

Yes string The FHIR Patient.id of the current patient in context

encounterId OPTIONAL Yes string The FHIR Encounter.id of the current encounter in 

context



Prefetch Data

●Always FHIR data

●Data specific to a given CDS Service

●Clients are not required to honor prefetch requests from CDS 
Services

●Expressed as FHIR read/search queries

Prefetch Template Description

Patient/{{context.patientId}} The current FHIR Patient

metadata The FHIR server’s CapabilityStatement

Example prefetch templates



Performance EHRs may be able to retrieve the data in a more 
performant manner (in-memory, cached, less latency)

Efficiency EHRs may be able to consolidate duplicate 
prefetch requests into less/optimal requests

Required Your CDS Service always needs a set of data
Why Prefetch?



○ Hook Maturity
○ Update to FHIR IG Look and Feel
○ Normative

CDS Hooks Roadmap









● Hook Maturity Ballot
○ July 23 - November 23

● STU Update - Move to FHIR IG format
○ November 23 - February 24

● Ballot CDS Hooks as mixed Normative
○ April 24 - November 24

CDS Hooks Timeline



• CDS Hooks Intro & Roadmap

• Nuts & Bolts of SMART on FHIR

CDS Hooks & SMART Apps
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What is SMART?



Context sharing between EHR and app

Authentication (OpenID Connect)

Authorization (OAuth 2.0)

2

7

Defines how apps are launched

SMART



• FHIR Implementation Guide:
1. Patient / Member

2. Provider

3. Backend system

http://hl7.org/fhir/smart-app-launch/STU2/
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http://hl7.org/fhir/smart-app-launch/STU2/
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WorkflowEHRs, PayersSecurity 

Why SMART?
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1. Registration (one-time)

2. Launch (stand-alone or embedded)

3. Authorization

4. Access TokenSMART on 
FHIR Steps
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• Provide: authorization redirect URL, 
APIs, credentials, info about the app

• Receive: client id, endpoints
App Registration: 
EHR, Payer
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Standalone: patient or 
provider

Embedded: patient portal or 
EHR

Launch types



Standalone Patient 
App



Argonaut, Jason                    dob: Jan 7, 1983

Native EHR activityEmbedded 
in EHR 



Argonaut, Jessica                    dob: Dec 11, 1980

EHR-hosted iframe

Embedded SMART 

app

Embedded 

in EHR 



Used with 

permission from 

University of Utah.

Provider app – embedded launch



Used with 

permission from 

University of Utah.

Provider app – embedded launch



isaac vetter, epic

What questions do you have?
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CDS Connect
Mario Terán, AHRQ

Matt Coarr and Julia Afeltra, MITRE



Office of the National Coordinator Tech Forum:

The Future of Clinical Decision Support

September 27th, 2023

AHRQ’s CDS Connect Project



Julia Afeltra
Software Engineer 

Technical Support – CDS 

Connect Project

The MITRE Corporation
.

Matt Coarr 
NLP Healthcare Developer 

and Data Scientist 

Technical Lead - CDS Connect 

Project

The MITRE Corporation

Mario Terán, M.D., MSc, 
Physician—Clinical Informatics

Government Task Lead CDS Connect Project

Division of Digital Healthcare Research

Presenters



1). Introduction and Background 

2). CDS Connect Overview

3). Repository Demonstration

4). Authoring Tool Demonstration

5). Artifact Publishing Demonstration

5). Demonstration Questions

6). Sustainability Efforts

Overview
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Advancing evidence into practice through CDS

Make CDS more shareable, standards-based and publicly-available

AHRQ CDS Initiative 
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• CDS Connect

► Freely available web-based platform to author, test, and share 

interoperable CDS

• Goal: Enable CDS Community to identify evidence-based care, 

translate and codify information into an interoperable health IT 

standard, and leverage tooling to promote a collaborative model of 

CDS development

https://cds.ahrq.gov/cdsconnect

CDS Connect

https://cds.ahrq.gov/cdsconnect
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CDS 
Connect

Technology

Policy

Healthcare 
Marketplace

Evidence

• Sustaining and growing CDS Connect 

outside of AHRQ

• Identified Public-Private Partnership (PPP) 

as best sustainment model

• Partnered with MITRE in 2023 to begin 

exploring PPP

• Robust public engagement to best paths 

forward

Sustainability and the Future of CDS 

Connect
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• Challenge Competition Launched 9/19/2023

• Seeking innovative input on the future state of CDS Connect

• Specifically:
► Improving the functionality, value, and accessibility of CDS Connect

► Understanding the potential role CDS Connect can have in quality 
improvement, based on emerging marketplaces of shareable, 
interoperable clinical decision support 

► How CDS Connect can best continue to disseminate and promote 
standards-based CDS

► Methods by which industry, government, and nonprofit entities can 
collaborate to achieve this goal 

Challenge Competition: Designing the 

Future of CDS Connect 
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• Phase 1 – Design Proposal
► 25-page white paper describing a design for a future state of CDS Connect 

supported by a collaboration between AHRQ and private industry

− Deadline – November 22nd, 2023, 11:59PM EST

• Phase 2 – Presentation
► Winners of Phase 1 will be invited to participate in Phase 2

► Live presentation to explain the strengths of Phase 1 submission

• Total Cash Prizes - $100,000
► Four winning submissions will be selected and awarded $25,000

• How to Apply: Challenge.gov
► https://www.challenge.gov/?challenge=ahrq-challenge-designing-the-optimal-

future-state-of-cds-connect

► https://www.ahrq.gov/challenges/cds-connect/index.html

• For Further Information, contact: ahrqchallenge@ahrq.hhs.gov.

Challenge Competition: Designing the 

Future of CDS Connect 

https://www.challenge.gov/?challenge=ahrq-challenge-designing-the-optimal-future-state-of-cds-connect
https://www.ahrq.gov/challenges/cds-connect/index.html
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Questions



Subscribe to our weekly eblast 

at healthit.gov for the latest updates!

Youtube:

https://www.youtube.com/user/HHSONC

LinkedIn: Office of the National Coordinator for 

Health Information Technology

Twitter: @onc_healthIT

Health IT Feedback Form: 

https://www.healthit.gov/form/

healthit-feedback-form

Phone: 202-690-7151

Alison Kemp alison.kemp@hhs.gov

Contact ONC

http://healthit.gov/
https://www.youtube.com/user/HHSONC
https://www.linkedin.com/company/office-of-the-national-coordinator-for-health-information-technology/
https://twitter.com/onc_healthit
https://www.healthit.gov/form/healthit-feedback-form
mailto:alison.kemp@hhs.gov
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