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Intro Let’s kick this off with 



What is DynaMed?
• High-quality suite of CDS services

• Allows the clinician to search for any medical topic
• Subjects are returned in a clean and concise format, and are 

updated on a regular basis 
• A quick search provides clinicians with best practice 

recommendations, diagnosis and management, and informative 
images (1)

• Has expanded to include Micromedex, Dynamic Health, and 
DynaMed Decisions (1)
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Presentation Notes
*DynaMed is targeted for physicians, Dynamic Health is intended for nurses, and DynaMed Decisions allows the patient to take part in their care via shared decision-makingHas hundreds of contributing writers Examines and reviews all new journal articles as they are published. 



https://www.dynamed.com
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Dynamed intro screen -> explain search; quick overview

https://www.dynamed.com/
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1:  Section-by-section content2:  Quick jump to relevant section3.  Editors for topic

https://www.dynamed.com/


Need:  Integration of DynaMed Resources

At what points in their 
workflows do providers 
use DynaMed the most?

Can we prompt use of 
DynaMed resources in an 
intuitive, non-invasive way 
before providers realize 
they need them?

https://specials-images.forbesimg.com/imageserve/5f63a2257433d330f3c57eaf/960x0.jpg?fit=scale (960×640)

Presenter
Presentation Notes
So we see DynaMed has this vast array of continuously-updated medical knowledge.  As a provider, this stuff is pretty invaluable.  So how can we help ensure providers are getting the resources they need, without disrupting the workflow?

https://thumbor.forbes.com/thumbor/960x0/https%3A%2F%2Fspecials-images.forbesimg.com%2Fimageserve%2F5f63a2257433d330f3c57eaf%2F960x0.jpg%3Ffit%3Dscale


University of Utah CMIO 
Maia Hightower:  
“The "coolest app in the 
world" may not be enough 
to overcome the barrier of 
logging out of Epic to use it.  
Our clinicians will use a 
clunky app that's integrated 
in the workflow over a sleek 
app outside of it.”(2)

1: https://www.healthcareitnews.com/news/cios-cmios-still-seeing-challenges-
ehr-integration-third-party-apps

2017-01-19-remote-diagnostics.gif (690×425) (ehrintelligence.com)
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Common design barrier – extra steps are a disincentive A few different ideas – focus on main question – how can we use DynaMed’s vast store of information?  What innovative ways can we utilize it?

https://www.healthcareitnews.com/news/cios-cmios-still-seeing-challenges-ehr-integration-third-party-apps
https://ehrintelligence.com/images/site/article_headers/_normal/2017-01-19-remote-diagnostics.gif


“An HL7 
published 
specification 
for clinical 
decision 
support.” (3)

Allows EHRs to 
invoke CDSs based on 
triggering events 
(hooks) that occur 
during the normal 
workflow

Hooks reach out 
to external CDS 
Services 

CDS Services 
return cards to 
be displayed in 
the EHR

These can be:
- Information 

Cards
- Suggestion Cards
- SMART App link 

cards
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Presentation Notes
This is where CDS Hooks comes into play.CDS Hooks was designed to link third-party services with the EHR, drawing in additional resources and making them front-and-ceCan invoke multiple services from the same hook



Example Hooks

Current (draft) - CDS Hooks (cds-hooks.org)
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So, what are these “hooks”?Hooks are tied to specific points in the provider workflow.  At these points, such as opening the patient’s chart, the hook will trigger, reaching out to the third-party CDS Service and displaying any response as a card in the EHR

https://cds-hooks.org/specification/current/


Simple 
Workflow 
Example

CDS Hooks (cds-hooks.org)
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Visual example

https://cds-hooks.org/


Market Analysis
Not only is the 
market for features 
such as CDS Hooks 
growing at a 
staggering pace; 
DynaMed’s main 
competitors are also 
working on CDS-
Hooks-enabled 
applications.

Healthcare Interoperability Solutions Market - 2024 | MarketsandMarkets
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Presentation Notes
Before committing ourselves too deeply to this project, we looked at the market landscape to determine if it’s worth investing the time and resources into adding this feature.We also looked into what our competitors were up to – are they building out similar features into their systems?  Where are we on the adoption curve?Chart:While CDS Hooks by itself isn’t the full volume of this market, it is an aspect – both a glimpse to the future of interoperability, and a response to demand for such features.Competition:  UpToDate is working on CDS Hooks-integration through its Advanced/Pathways systemFeatures like this are an aspect of the shift to the value-based care model.  CDS Hooks can allow for a best-of-breed third-party integration directly into the EHR	The market for EHR/third-party integration is growing Mobile applicationsApp orchardTelehealth“Owing to these benefits, the adoption of EHR has increased, especially in developed countries like the United States. As per the Office of the National Coordinator for Health Information Technology 2017 data, the percentage of office-based physicians with EHR System increased from 57% in 2011 to 85.9% in 2017. These benefits have increased the popularity of these products, which have helped the market growth.”

https://www.marketsandmarkets.com/Market-Reports/healthcare-interoperability-solution-market-17705847.html


Technology:  Overview

• Connects CDS Clients (EHRs) to CDS Services (DynaMed)
• All data exchanged as JSON structures (4)

• Data is transmitted over HTTPS-secured channels (4)

• Communicating with a CDS Service happens in three phases:  
Discovery, Calling the CDS Service, and Service Response (4)

Presenter
Presentation Notes
We needed to see if it could work with our current tech – figure out how the tech worked.CDS Hooks works with SMART on FHIR applications, such as those found in the Epic App Orchard.  Currently, Dynamed Decisions is configured as a SMART on FHIR app, with the remainder of the Dynamed suite soon to follow. 



Technology: 
Discovery

CDS Service developers provide 
an endpoint that allows the EHR 
to “discover” the service (4)

This endpoint includes:  a 
description of the service, if 
there is any data that needs to 
be prefetched, and when the 
service is to be called (4)

The CDS Service responds with a 
list of services the application 
offers (4)

Presenter
Presentation Notes
Briefly explain each of the JSON lines:This is the discovery.  You can see that a list of services has been returned.  Two services are shown here.  The first uses the patient-view hook to display a patient greeter.  The second uses the order-select hook to echo the order.  Maybe not terribly useful, but good as examples.  



Technology: 
Calling the 
CDS Service
A CDS Client (EHR) posts a 
JSON document to the CDS 
Service to call it (4)

CDS Services require FHIR 
resources to compute the 
request – these resources 
can be obtained either by 
passing prefetch data from 
the EHR or via a secure 
bearer token passed by the 
EHR to the CDS Service (4)

Presenter
Presentation Notes
Prefetch method: “Two optional methods are provided. First, FHIR resources MAY be obtained by passing "prefetched" data from the CDS Client to the CDS Service in the service call. FHIR resources requested in the CDS Service description are passed as key-value pairs, with each key matching a key described in the CDS Service description, and each value being a FHIR resource”(4)Token method: “The second method enables the CDS Service to retrieve FHIR resources for itself, but to do so more efficiently than if it were required to request and obtain its own authorization. If the CDS Client decides to have the CDS Service fetch its own FHIR resources, the CDS Client obtains and passes directly to the CDS Service a bearer token issued for the CDS Service's use in executing FHIR API calls against the CDS Client's FHIR server to obtain the required resources. Some CDS Clients MAY pass prefetched data, along with a bearer token for the CDS Service to use if additional resources are required. Each CDS Client SHOULD decide which approach, or combination, is preferred, based on performance considerations and assessment of attendant security and safety risks.”(4)How does it know what data to provide? : “The CDS Client provider and the CDS Service provider will negotiate the set of FHIR resources to be provided, and how these data will be provided, as part of their service agreement.”(4)This example expands on the patient greeter we saw in the last slide.  You can see that the greeter has received an access/bearer token.



Technology: 
Service Response

CDS Services respond 
with a 200 HTTP 
(“Success”) message 
and a cards array (4)

Cards contain decision 
support information (4)

Presenter
Presentation Notes
What if there is no decision support needed? “If your CDS Service has no decision support for the user, your service should return a 200 HTTP response with an empty array of cards.”(3)You can see that this example has returned two cards to the EHR.  The first example displays links to Google, Github, and connects to a SMART app.  The second example displays an informational card – a warning.  



Adoption and EHR Support
• Epic currently supports 

order-sign, order-select, 
and patient-view hooks, 
but not encounter-start 
(as of July 2021)

• Epic supports user-
specific profiles, and 
department-specific 
configurations

• Clean, non-intrusive 
format for informational 
hooks

Community-EHR-2015-vendor-logos.png (1107×508) 
(reactiondata.com)

Presenter
Presentation Notes
Talk about EHR adoption and integration of CDS Hooks.EPIC – spoke with; mention Cerner and other major vendors as well – interest and incorporation with EHR Briefly touch on Epic’s Best Practice Advisories (BPA), and how these both preceded and operated in conjunction with CDS Hooks development Major EHR companies are very interested in incorporating CDS Hooks into their platforms, and are actively taking steps to support the standard.  

https://www.reactiondata.com/wp-content/uploads/2015/08/Community-EHR-2015-vendor-logos.png


DynaMed Use Case 1:  Integrating Decisions
Could be triggered via the encounter-start or patient-view hook:

Presenter
Presentation Notes
07/16:  The encounter-start hook is not currently supported by Epic.  Can change to the patient-view hook instead.Here’s a great example of how CDS Hooks can be used to bring Dynamed Decisions into the provider workflow.  Can have EHR configured to pull from the “Key Problems” line. 



DynaMed Use Case 1:  Integrating Decisions

Provider starts 
patient encounter

EHR triggers a CDS Hook to 
DynaMed Services

DynaMed 
Decisions pulls 
from the “Key 
Problems” row, 
which indicates 
the patient is 
overdue for 
breast cancer 
screening

CDS Card linking to 
Decisions breast 
cancer screening is 
returned to the 
EHR

2

1

3



A breast cancer screening 
is recommended

Launch DynaMed 
Decisions

Override

Presenter
Presentation Notes
What can be the triggers here?Possibility 1:  Reading/recognizing the “Overdue Breast Cancer Screening” notificationPossibility 2:  Combined triggers from the EHR sub-fields:  ex:  Age + Gender + last breast cancer screen year as recorded in EHR*********07/16:  Epic’s presentation of the hooks has improved – less intrusive.  Can’t get screenshots though.Point out that the finished product will be a lot more streamlined and less intrusive than the displayed card.  This is simply set up to show proof-of-concept.  

https://decisions.dynamed.com/shared-decision-making/breast-cancer-screening


DynaMed Decisions

Presenter
Presentation Notes
Clicking on the “Launch DynaMed Decisions” link opens the Decisions App in the EHR 

https://decisions.dynamed.com/


DynaMed Use Case 2:  Medical Education 

Could be triggered via various hooks, including patient-view:  

Consider a target blood 
pressure of < 140/90 mm Hg 
for patients with low-to-
moderate cardiovascular risk

See more in DynaMed

Presenter
Presentation Notes
For use of medical or nursing students:A future, more developed version can be built out to help guide the student through step-by-step processes for specific medical procedures.This can be customized on a user-by-user basis, and on a topic-by-topic basis.  

https://www.dynamed.com/management/hypertension-medication-selection-and-management#GUID-2D840A51-A983-48D5-B5A3-D2EE8A48269E
https://www.dynamed.com/management/hypertension-medication-selection-and-management


DynaMed Use Case 2:  Medical Education 

Various hooks –
including “patient-
view”

EHR triggers a CDS Hook to 
DynaMed Services

DynaMed 
“notices” a high 
blood pressure 
on the patient 
notes, and 
provides an 
informative 
recommendation 
with a direct link 
to more 
information

Card is returned to 
EHR with 
recommendation 
and more 
information

2

1

3
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How To:  Taking a Blood 
Pressure Measurement

Launch in Dynamic 
Health

Presenter
Presentation Notes
A “how-to” example using the same information as in the first Medical Education example.  This is directed at nurses, and pulls advice from Dynamic Health.  It’s good to point out here that individual user profiles can be configured, so a rising med student can see information about blood pressure treatment from Dynamed, while a new nurse can view how to take a blood pressure measurement.  Cards from multiple services can also be pulled by the same hook, and displayed at the same time.Instead of being merely informative, this card guides the student through taking a blood pressure measurement, without leaving the EHR-----

https://www.dynahealth.com/nursing-skills/measuring-indirect-blood-pressure-in-adults


Future Work
• CDS Hooks v.1.1 includes a 

Feedback feature
• This feature allows the CDS 

Service to gather data on 
what happened with its 
suggestion – how many 
times was the suggestion 
card accepted, vs. ignored, 
declined, or overridden?

• Continuous improvement is 
key! Current (draft) - CDS Hooks (cds-hooks.org)

Presenter
Presentation Notes
Future work:  speaking with providers, iterating Hooks -> what works, what doesn’t?  What do providers like vs. what do they feel gets in the way?Are setting up provider meetings.  We want to hear from providers.  Want to avoid alert fatigue.  Want to glean insights for further use cases that we may not have thought of.  Image:  CDS Hooks has an internal feedback feature.  Can see if provider accepts, rejects, or overrides card.  Keeps metrics.  What cards are proving useful?  What cards seem to be getting in the way?  How can we continue to improve?

https://cds-hooks.org/specification/current/#feedback


Conclusion
• DynaMed has a vast array of always-current medical knowledge that 

can be used by the entire healthcare team
• CDS Hooks helps clinicians and patients both by providing DynaMed 

services at the point of care, without leaving the EHR
• The standard is supported by major EHR providers, and is quickly 

becoming integrated by competitors 
• Early adoption of CDS Hooks will remove barriers between DynaMed 

and the EHR, and will be a benefit to EBSCO and DynaMed users both 

Presenter
Presentation Notes
Recap main points in quick succession; drive home usefulness of hooks feature for providers, patients, and EBSCO.  Quickly point out market growth, shift towards value-based care and full interoperability, adoption by competition, further integration of DynaMed resources (providers can’t live without it!)
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