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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://apps.fhir.org
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Workflow challenges with click to launch

What apps can | run?
What if | forget?

Which apps matter right now?






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 are simple JSON

{
"cards": [
{
"summary": "Example card",
"indicator": "info",
"source": {
"name": "Demo CDS Service”
}
}
]

}



Cards include an urgency indicator

SuUuccess

Info

warning

‘ hard-stop



Basic card types

Information card (direct display to clinician / FY1)

Suggestion card (proposed action — workflow)

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

rAY



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, detalls

cds-hooks.orqg

demo.cds-hooks.orqg

github.com/cds-hooks/docs/wiki
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@ o5 cards ¢ C0S Decisions @
(displayed in EHR) (automatically applied)

CDS —‘—‘

Services information card decision

$200 per month
(patient pays $30)

suggestion card

[{
Try HCTZ as first-line

delete: ...

. EHR triggers a
CDS hook

Create: ...

Switch to HCTZ 1

app link card

Managing hypertension?
Launch JNC 8 Rx Pro

User reads,
. runs apps,

and decides.




Addendum

Sample content from CDS vendors
developing on CDS Hooks

CDS HOOKS



Healthwise helps people make better
nealth decisions with CDS Hooks

Review patient education Prevent medication interactions
at the moment in care at the time of prescription
Patient Education Drug Interactions
Source: Healthwise Source: Healthwise
The following patient education resources were found The following drug Interactions were found
Conditions Interactions
Dementia associated with another disease(2008-08-08) ACE INHIBITORS; ARBS; ALISKIREN/POTASSIUM PREPARATIONS (moderate)
Essential hypertension(2008-04-20) lisinopril (bulk) and potassium acetate may interact based on the potential interaction between ACE
Other persistent mental disorders due to conditions classified elsewhere(2007-09-15) INHIBITORS; ARBS; ALISKIREN and POTASSIUM PREPARATIONS.
« Med Hi Phyys | Exam for D Alzheimer's Di .,
st KEEP VITAMIN K CONTENT OF DIET CONSISTENT. (serious)
* Marmory Problems: Tips for Helping the Person With Daily Tasks The use of warfarin (bulk) may interact with food in that FOOD HIGH IN VITAMIN K MAY DECREASE
EFFECT.




PerfectChoice™

Helping physicians make the perfect antibiotic choices.

IDENTIFY.

PerfectChoice Notification: Based on new culture information
and facility antibiogram, the following antinfectives have the
highest likelihood (% susceptible) of effectively treating the

infection.

Source:
&2 Launch Premier TheraDoc for more details.

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

DECIDE.

1P| PerfectChoice - ID: New Organism Identified

STEVENSON, LAURA

Age: 4 years

>100mL/min

Allergies: No Known Allergies SCr: 0.9gm/dL

NEW CULTURE INFORMATION
12/22/1408:45

Specimen ID: 00564783

Status: Prelim

Culture:Blood
Microbiology
012/20/14 Urine Culture: E.coli

PerfectChoice OPTIONS

Premier Memorial Hospital — Last 12 mos.

Antibiotic Medications
01/24/13-01/25/13 Amoxicillin-clavulanate 150mg PO
qgh

E.Coli - Specimen Source Blood

Flags:
Community-acquired infection
Isolation

NHSN Documentation: Gentamicin (73

None

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

ACT.

PerfectChoice - ID: New Organism Identified

STEVENSON, LAURA
Age: 4 years

>100mL/min

Allergies nown Allergies

NEW CULTURE INFORMATION
12/22/1408:45

Specimen ID: 00564783

Status: Prelim

fisselfnviaRy

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

Antibiotic Medications:

01/24/13-01/25/13 Amoxicillin-clavulanate 150mg PO
a8h

Flags:

Community-acquired infection

Isolation

NHSN Documentation:

None

PerfectChoice OPTIONS

Premier Memorial Hospital - Last 12 mos.
E.Coli - Specimen Source Blood
Antibiotic Medications (% Susceptible)

Ampicillin-Sulbactam (
Levofloxacin (85%)*

Gentamicin

e

Access the EMR to make the appropriate
medication order decisions.

D A Premier Solution



N\ -
surescripts
Medication
Management for

Adherence
(CDS Hooks)

Medication Adherence Received: 10/25
Adams, Daniel - DOB: 12/23/1925

Health plan records show this patient may not be taking their diabetes medication
as instructed. Please talk to your patient about adherence.

Patient View

Daniel X. Adams

@ Medication Adherence Profile

Hello Daniel! Diabetes

Medication Management for Adherence

o Please respond

Is adherence a confirmed issue?

Why is adherence an issue?
Patient has been educated on importance of adherence and plans to resume
therapy
Patient refu drug due 1o cost
Patient refuses drug due to side effects
Patient refuses drug due to other reasons

An unlisted reason

Filled

METFORMIM HC 0.0 MG 2016
NDC 20




¥ 4 VisualDx
Build custom differentials from patient information

Daniel X. Adams

Differential Diagnosis of a 80+ year old Male

with @ Lisinopril Rash Reaction 0 to 5 Days After Drug Smooth Plaque

Recently viewed Diagnoses from VisualDx

DDx of Medication Reactions in VisualDx

Build a Custom Differential in VisualDx

Diagnosis Summaries and Images in VisualDx

Other Resources:

Find diagnosis summaries "_§1

. : . Matches 4 of 4 findings:
and textbook differentials s
View All (77) Lisinopr Rast React
Differential Diagnosis & Pitfalls

Update record with new
diagnoses and findings Find patient handouts

Recently viewed Diagnoses from VisualDx Diagnoses with Patient Handouts in VisualDx




CDS Hooks Dose Calculator fdb::

First Databank

Prevent ADEs with system-calculated, safe, patient-specific doses

Med ordering workflow: pediatric patient, sulfamethoxazole/trimethoprim

-

I@hotmail.com

Q 42 Richmond Terrace,

known, 14, 10201

Commen Sigs |«

Leverages FDB Cloud Connector web services

Calculations happen in real-time using current knowledge base

* See common orders for

FDB OrderKnowledge Sigs

Common ambulatory sigs for sulfamethoxazole 200 mg-trimethoprim 40 mg/5 mL oral suspension
&[5 mg/kg] 9 mbL by mouth every 12 hours

(& [150 mg/m~2] 6 m
SourcexFirst Databank

& First Databank Dose Calculator
Dosage Calculation: sulfamethoxazole 200 mg-trimethoprim 40 mg/5 mL oral suspen

Calculated Dosage Amount:

Dosage (5 mgikg) x Patient Weight (13.63 kgs)
I Rounded Dosage Amount: 72.0 mg I
ot to Exceed: 160,00 mg
Variance Amount Low: 61.34 mg
Low wariance (0.9 mg) x Calkulated Dosage Amount (68 mg)

Variance Amount High: 74.96 mg
High wariance (1.1 mg) x Calkulated Dosage Amount (68 mg)
Dosing Rounding Increment: 1 mL

based on their age and the ordered drug

* Smart logic knows this order should be

» Select from rounded admin amounts




meducation

Meducation Personalized Medication Information
meducation’

Meducation® provides patient-specific medication instructions &
regimen summaries at 5-8 grade reading level & 21 languages to
reduce errors & improve adherence.

& Interact with Meducation PMI Viewer

Meducation Regimen Summary
meducation

Meducation® provides patient-specific medication instructions & regimen
summaries at 5-8 grade reading level & 21 languages to reduce errors &
improve adherence.

& Interact with MeducationRS

N UNIVERSITY
MEDICAL CENTER

1Dz FHRHTWKJ

ni Center
L 123 Main Street, Anytown, NC 12345
212-555-0121

Aspirin Enteric Coated Tablet B1 mg
Accupr Tablet 10mg
Humalog Insutin Solution 100 1U/mL.
Biaxin Oral Suspension 125mg/'5 mL.
Lipitor Tablet 40 mg

AS NEEDED: Me

ProAir HFA Inhaler 50 meg/i Usa the medicine ovary 3 to 4 hours.

Inhale one to two (1-2) pulfs each time.

Take by MOUTH. For haart.

‘Take by MOUTH. For high blood pressure.
INJECTION medicine. For diabetes.

‘Toke by MOUTH. For infoction. Use for 10 days.
‘Take by MOUTH. For high cholesterol.

BREATHING medicine. For asthma attack.
Use the medicine as needed for your symptoms.

18 you take any medication that ks not on this list, please tell your healthcare provider.

¥ UNIVERSITY
Ul MEDICAL CENTER
M;ﬂm

Anytown, NC 12345
Phone: 212-555-2121

Biaxin Oral Suspension 125 mg/s mL.

‘The medicine Is used to treat infection.

How to take medicine

Taka the medicine by mouth twice a day.

Drink 10 mL each time.

Use the medicine for a total of 10 days.

Instructions

Take the medicine with food.

Keep this medicine at room temperature.

After using the medicine for the total number of days, throw away any left over medicine.

Itis important that you keep taking each dose of this medicine on time even if you are feeling well.

f you forget to take a dose on time, take it as soon as you remember. I it is almost time for the next
dose, do not take the missed dose. Return to your normal dosing schedule. Do not take 2 doses of
this medicine at one time.

Please tell your doctor and ist about all the medicines you take. Include both prescription

and over-the-counter medicines. Also tell them about any vitamins, herbal medicines, or anything
else you take for your health.

English
Blaxin Oral Suspension 125 mg/$ mL




RXC h & RxCheck
Medication Alert
“ e C Hypertension &RxCheck

&' Medication Options
(CDS Hooks)

lisinopril 5 mg tablet

Optimize pharmacy spend using actionable recommendations.

Hypertenskn

@ acebutolol 200 mgcapsile owsTripkmghed

Seasonal Affective Disorder
@ Wellbutrin XL (bupropion HCI) 150 mg taniet extended relessa 24 br

Improve outcomes through consistent prescribing.

Prescribing
Compliance

Drive performance metrics (e.g., adherence) through prescribing
behavior surveillance.



Precision Link at Boston Children’s:
PGx Recommendations via CDS Hooks

Adjusting medication order based upon genomic data

Normal metabolizer

PGX Recommendation
Intermediate metabolizer

An azathioprine prescription PGX Recommendation
based upon a patient's gt doe
expression of TPMT enzyme

Poor metabolizer

PGX Recommendation

I %ﬂ?ltcﬂ'g ns sz—
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Stanson Health’s CDS Hooks service

Real time, workflow
Integrated, patient
specific, evidence based

Reduces low-value and
unnecessary care

stanson®health

preparing for risk at the point of care



