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Empowering Healthcare Delivery Through
Interoperable, EHR-Integrated Solutions

We put the right data, analytics, decision support, and workflow tools at your fingertips
with interoperable applications built with SMART on FHIR and CDS Hooks.



Enable healthcare institutions, administrators, and providers to improve 

care and drive value by leveraging existing knowledge, data, and systems.

Our Mission



We have proven implementations at premier healthcare systems — both 
customized solutions and ready-made applications — leveraging our 

leading expertise in EHR systems, new data standards and protocols, APIs, 
and programming languages.

Implementations at Leading Healthcare Systems



SMART on FHIR & CDS Hooks Portfolio

SMART Growth Chart Bilirubin Risk Chart

BP Centiles

HSPC Sandbox

Duke PillBox
SMART Consent Forms

Risk Calculators

Pediatric Suite



• CTO is one of the inventors of the SMART on FHIR and CDS Hooks 
technologies

• Integral in effort to introduce SMART to HIT community at HIMSS 
2014

• Built the SMART on FHIR Reference Implementation

• Built first SMART on FHIR Apps, first to take SMART Apps to 
production

• Longstanding relationships with all major EHR vendors around 
SMART on FHIR technology

Interopion: The leader in
SMART on FHIR & CDS Hooks



What is SMART on FHIR, CDS Hooks, and 
why it matters to you.
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SMART on FHIR
Addresses 2 Big Problems

Clinical Knowledge Shared 
as PDFs or in Medical 

Journals
• Not executable
• Not workflow integrated

Clinical Data Locked in 
Proprietary EHRs

• No access to discrete data
• No common data structure



Bilirubin Risk Management: Pre-SMART on FHIR



SMART on FHIR: Bilirubin Risk Chart



Web-based Adherence Estimator
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SMART on FHIR: AE in Cerner



SMART on FHIR: AE in Cerner



Study: Predicting CVD in HIV Patients



EHR Integrated CVD Risk Calculator



SMART on FHIR Overview

FHIR
Fast Health 

Interoperability Resources

• Standardizes how health related data is 
structured and how it’s accessed

• Created to address the short-comings of 
HL7 v2 & v3

• Emerging support by most major HIT 
vendors/providers 

SMART
Substitutable Medical Application 

and Reusable Technology

• Standardizes workflow integration and 
data access security

• Inspired by the emergence of the Apple 
and Android App Ecosystem

• Emerging support by most major HIT 
vendors/providers 

Standardized Data + EHR Workflow Integration



Brings App Store Ecosystem Model to HIT
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Patient Facing SMART on FHIR Apps
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Patient’s EHR1. Health System provides Patient their 
EHR credentials (username/pass) 

2. Patient launches 
app, chooses provider 
system in App

3. App redirects to EHR’s login screen. 
Patient enters credentials.

4. EHR asks patient to authorize App 
to connect to the EHR on their behalf.

5. EHR issues App token to access Patient’s 
records for some duration of time.

Step 1: Patient authorizes App to access records on their behalf.

Step 2: App Accesses Patient’s EHR Records Automatically
Patient’s EHR

1. Patient logs into app
2. App uses previously issued token 
to query EHR on behalf of the patient. 
If token has expired, Step 1 is 
repeated.



How Health Records gets FHIR Data
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5. EHR issues App token to access Patient’s 

records for some duration of time.

4. Redirects to EHR’s login 
screen. Patient enters 
credentials.

3. Patient choses 
Health Provider

2. Patient opens 
Apple Health app

1. Health System provides Patient their 

EHR credentials (username/pass) 



SMART on FHIR Supports Many App Types

Mobile Web Other
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Why CDS Hooks

Limitations of SMART on FHIR

1. EHR User Launch (passive)
• User proactively launches 

app
2. Limited Workflow Integration

• Not bi-directional (i.e. a 
SMART app cannot provide 
context back to the EHR)

CDS Hooks Enables

1. Event Driven Launch
• Launches based on clinical 

and user events
2. Expands workflow integration

• Enables bi-directional 
communication back to the 
EHR (e.g. recommend 
dosing, alternate drug, etc.) 

Standard to invoke decision support from within a clinician's EHR workflow.



CDS Hooks: What’s a hook?

Currently

� Limited EHR User Interface based events
� Patient View 
� Medication Prescribe
� Order Review

Future

� Expanded EHR UI based events

� Data driven events such as lab results

� Clinical events such as ADT
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CDS Hooks Overview



CDS Hooks Use Case: Bilirubin Risk Chart



Policy is a major factor in the adoption of 
SMART on FHIR



21st Century Cures Act

All EHRs need to make digital health data more 
accessible, the act states open APIs will be necessary 

for EHR system certification
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APIs are sets of requirements that govern how one application can 
communicate and interact with another

An open API (often referred to as a public API) is a publicly available 
application programming interface that provides developers with 

programmatic access to a proprietary software application or web services



The Affordable Care Act: MU3
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ACA Meaningful Use 
Stage 3 (MU3)

Objective 5 of MU3: Patient’s health 
information is available for the 

patient to access using any 
application of their choice via an 

API.



MU3 Common Clinical Dataset
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� Patient Demographics

� Smoking Status

� Problems

� Medications

� Medication Allergies

� Labs

� Vitals

� Procedures

� Immunizations

� Care Team

� Implanted Devices IDs

� Goals

� Health Concerns

� Assessments & Plan of treatment

The patient’s clinical data required to be made available as part of 
MU3 Object 5 is called the Common Clinical Dataset



World’s Leading EHRs choose 
SMART on FHIR for MU3
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MU3 goes into effect January 1, 2019

Apple chooses SMART on FHIR

Starting in iOS 11.3, iPhone users can connect to 
their healthcare provider and download their 

health records to Apple Health Records.

https://www.apple.com/newsroom/2018/01/apple-announces-effortless-solution-bringing-health-records-to-iPhone/


SMART on FHIR Availability
EHR Vendor US Hospitals Currently SoF

Enabled
SoF Enabled by 

1/1/2019
Epic 997 501 947

Cerner 994 656 944
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Epic
• All health systems using Epic have the 

FHIR/SMART functionality available to 
them

• Over 50% of the EPIC hospitals have 
turned on the functionality

• Expecting close to 100% to have turned 
on the functionality by 1/1/2019 (MU3 
deadline)

Cerner
• FHIR/SMART API available to all US-based 

Cerner clients
• 66% of all Cerner clients have 

implemented the FHIR/SMART API
• Majority of Cerner hospitals are expected 

to implement the API by the mandatory 
MU3 attestation period starting 1/1/2019



Apple’s Health Records 
Timeline
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� iOS 11.3 - March 28, 2018
� Apple releases beta version of Health Records in iOS 11.3
� Limited to 12 Health Systems participating in beta
� Using SMART on FHIR, user logs into their health system’s EHR through the Health 

Records iOS app
� User authorizes Apple to download their MU3 health data to Health Records
� Data is not stored centrally, only encrypted locally to the iOS device
� Apple does NOT allow third party apps access to the data

� iOS 11.4 – May 29, 2018
� Apple supports additional health systems (over 500 hospitals in the US)

� iOS 12 – September 17, 2018
� Apple will allow iOS users to authorize 3rd Party Apps to access their data in Health 

Records



Our Projections of CDS Hooks Availability
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� Epic – Q3/Q4 2018

� Cerner – Q4 2018

� Allscripts
� Touchworks Q4 2018
� Professional Q4 2018

� Sunrise TBD (possibly Q1 2019)



Let’s imagine what’s possible.



Insurers/Payers

� Prior Auth - process of getting permission 
before a procedure

� Formulary Management 

� Medication and Care Pricing

� Patient Eligibility 

� Medication reconciliation reporting

� Master member index

� Administrative workflow integration to advise 
(pre-admit, admit, discharge)

� Enable Payer’s data accessible as a SMART 
on FHIR platform.

� Patients could access their data from 
their insurer similar to how they can from 
their Providers (e.g. using Apple Health 
Records)

� Enable third parties to integrate and 
access the Payer’s data

� Quality Metrics
� HEDIS measurements
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Use Cases for Life Sciences & Pharmaceuticals

� Medication Adherence

� Patient Drug Indication

� Data and Workflow Integrated Clinical Trails

� Symptom/Adverse Event Tracking (Patient, Caregiver, 
and Clinician)

� EHR Integrated Educational Resources

� Context aware decision support
� Dosing Calculators,

� Patient Engagement/Therapy Specific mobile 
resources

� Prior Authorization/Testing requirements
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Population Health

� Regional/national tracking of 
guideline adherence to opioid 
protocols across entire nation

� Disease outbreak detection and 
tracking

� Enable researchers with realtime
access to population level health 
data
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Others Segments
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SMART on FHIR will eventually integrate all segments of 
the continuum of care.
• Pharmacy
• Labs
• HIEs
• Etc.



What will you build?

(Interopion can help)


