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Building on SMART on FHIR 

Learn about apps (SMART Gallery at apps.fhir.org) 

Install SMART app within an EHR 

Click to launch a SMART app embedded within the EHR session 

Security model for authorization, authentication 

Access contextual data (patient, user, encounter, ...) 

Access clinical data (FHIR, Argonaut, US Core) 

http://bit.ly/2017-roundtable-cds-hooks 

http://apps.fhir.org


Workflow challenges with click to launch 

What apps can I run? 

What if I forget? 

Which apps matter right now? 

http://bit.ly/2017-roundtable-cds-hooks 





CDS Hooks aims at these challenges 

Following SMART's model with open specification & reference implementation 

Developing specification within the FHIR community 

Collaborating with HL7's Clinical Decision Support Workgroup 

 



Vocabulary lesson 

Throughout interactions with a clinician end-user,  

    the EHR triggers hooks (i.e. specific events) 

        that notify external CDS Services 

            that return Cards (or Decisions) 

 

 



An initial set of hooks 

patient-view 

When a patient’s chart is opened 

 

medication-prescribe 

When a medication is selected for prescription 

 

order-review 

Viewing pending orders for signing 

 



CDS Service responsibilities 

Respond (in time) to an EHR request 

Obtain (via FHIR) any data needed for an automated decision 

Generate cards for display to the user 



{ 

  "cards": [ 

    { 

      "summary": "Example card", 

      "indicator": "info", 

      "source": { 

        "name": "Demo CDS Service” 

      } 

    } 

  ] 

} 

Cards are simple JSON 



Cards include an urgency indicator 

success 

info 

warning 

hard-stop 



Basic card types 

Information card (direct display to clinician / FYI) 

 

 

 

Suggestion card (proposed action → workflow) 

 

 

 

App link card (app or web site that's relevant right now) 

 



Analytics → refined advice 

Early connectathon experience ("how can we tell what happened?") 

Each suggestion may contain a UUID 

EHR to notify the CDS Service that the user interacted with their suggestion 



CDS Hooks is very much "work in 

progress" 

Argonaut projects for 2017 → EHR adoption 

 Link to a SMART App vs. "generic" web URL 

 Review of security model 

HL7 Clinical Decision Support WG → alignment 

New hook definitions and use cases 

Performance assessment 

Asynchronous delivery 



Join an HL7 FHIR Connectathon! 

Jam-packed CDS Hooks track at past four 4 connectathons ( + Madrid in 

May) 

Examples from CDS Hooks track in Jan 2017 

Track overview 

 Participant list 

 Track results + summary 

 

 

http://wiki.hl7.org/index.php?title=201701_CDS_Hooks
http://wiki.hl7.org/index.php?title=201701_CDS_Hooks
https://docs.google.com/spreadsheets/d/10NMbAA0I4HRDcIkh6LPwTa0bcklfQJlBPcPjkIB1bWY/edit
https://speakerdeck.com/kpshek/cds-hooks-connectathon-jan-2017-summary


docs, demo, details 

cds-hooks.org 

demo.cds-hooks.org 

github.com/cds-hooks/docs/wiki 

 

http://cds-hooks.org/
http://cds-hooks.org/
http://cds-hooks.org/
http://cds-hooks.org/
http://demo.cds-hooks.org/
http://demo.cds-hooks.org/
http://demo.cds-hooks.org/
http://demo.cds-hooks.org/
https://github.com/cds-hooks/docs/wiki
https://github.com/cds-hooks/docs/wiki
https://github.com/cds-hooks/docs/wiki
https://github.com/cds-hooks/docs/wiki




Addendum 
 

Sample content from CDS vendors 
developing on CDS Hooks 





 
 

PerfectChoice™  
Helping physicians make the perfect antibiotic choices. 

STEVENSON, LAURA 
Age: 4 years   CrCl: 
>100mL/min 
Allergies: No Known Allergies  SCr: 0.9gm/dL 
Previous Admit: 01/18/13 

 
NEW CULTURE INFORMATION 
12/22/14 08:45 
Specimen ID: 00564783 
Status: Prelim 
 

Culture: Blood 
Result: E.Coli 
 

 

ID SUMMARY 
Microbiology  
012/20/14  Urine Culture:  E.coli 
 

Antibiotic Medications: 
01/24/13 – 01/25/13  Amoxicillin-clavulanate 150mg PO 
q8h 
 

Flags: 
Community-acquired infection 
Isolation 
 

NHSN Documentation: 
None 
 
 
 

Change Orders Dismiss 

PerfectChoice – ID:  New Organism Identified 

PerfectChoice OPTIONS 
Premier Memorial Hospital – Last 12 mos. 
 

E.Coli - Specimen Source Blood 
 
Antibiotic Medications (% Susceptible) 
Ampicillin-Sulbactam (93%)* 
Levofloxacin (88%)* 
Cefazolin (79%)* 
SMX-TMP (76%)* 
Gentamicin (73%)* 
 
 
 

IDENTIFY. DECIDE. ACT. 

Access the EMR to make the appropriate 
medication order decisions. 

STEVENSON, LAURA 
Age: 4 years   CrCl: 
>100mL/min 
Allergies: No Known Allergies  SCr: 0.9gm/dL 
Previous Admit: 01/18/13 

 
NEW CULTURE INFORMATION 
12/22/14 08:45 
Specimen ID: 00564783 
Status: Prelim 
 

Culture: Blood 
Result: E.Coli 
 

 

ID SUMMARY 
Microbiology  
012/20/14  Urine Culture:  E.coli 
 

Antibiotic Medications: 
01/24/13 – 01/25/13  Amoxicillin-clavulanate 150mg PO 
q8h 
 

Flags: 
Community-acquired infection 
Isolation 
 

NHSN Documentation: 
None 
 
 
 

Change Orders Dismiss 

PerfectChoice – ID:  New Organism Identified 

PerfectChoice OPTIONS 
Premier Memorial Hospital – Last 12 mos. 
 

E.Coli - Specimen Source Blood 
 
Antibiotic Medications (% Susceptible) 
Ampicillin-Sulbactam (93%)* 
Levofloxacin (88%)* 
Cefazolin (79%)* 
SMX-TMP (76%)* 
Gentamicin (73%)* 
 
 
 

PerfectChoice Notification: Based on new culture information 

and facility antibiogram, the following antinfectives have the 

highest likelihood (% susceptible) of effectively treating the 

infection.  

 

Source:  

       Launch Premier TheraDoc for more details. 

 

A Premier Solution 

View the best antibiotic options based on 
facility antibiogram in context of the patient’s 
relevant clinical data to reach the right 
decision. 

Know the priority patients with new 
microbiology results with automated 
surveillance that notifies clinicians in their 
workflow. 



Medication 

Management for 

Adherence 
(CDS Hooks) 

Real-time medication adherence insights 
delivered directly into workflow during patient visits 

Bi-directional communication 
to enable users to provide real-time feedback 





CDS Hooks Dose Calculator 
Prevent ADEs with system-calculated, safe, patient-specific doses 

• See common orders for this patient based on their age and the ordered drug 

• Smart logic knows this order should be dosed as trimethoprim 

• Select from safe rounded admin amounts 

Leverages FDB Cloud Connector web services  

Calculations happen in real-time using current knowledge base 

Med ordering workflow: pediatric patient, sulfamethoxazole/trimethoprim 









Real time, workflow 

integrated, patient 

specific, evidence based 

 

Reduces low-value and 

unnecessary care 

Stanson Health’s CDS Hooks service 


