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Housekeeping rules
Arrival and connectivity testing 

• Add your Participant Name + Organisation + Country (e.g. DiogoMartins_SPMS_PT)

• Mute your microphone when you are not speaking

• When speaking:

o Unmute your microphone and you can turn on your camera
o state your name and be aware of background noise

Note: this session is taking place on the Microsoft Teams platform and will be recorded. 
This means the following data will be recorded about you:
- your name and the registration details you provide
- your image if you choose to turn on your camera at any time
- your voice if you choose to ask a question or make a comment orally, as well as any text you may choose to write in the chat.
The data controller for this information is the Shared Services of the Ministry of Health, E. P. E. (SPMS), and SPMS undertakes to keep your 
data safe. The data will not be used beyond the X-eHealth initiative.
If you do not consent to your data being recorded, you can either participate as an observer without sound-image-text or not take part 
in the meeting.
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Agenda

16h45 Arrival and connectivity testing

17:00 Welcome and X-eHealth Overview (Diogo Martins - Shared Services of the Ministry of Health)

17:05 HL7’s CDA Context (Catherine Chronaki - HL7 International)

17:10 Using CDA to Build a world on FHIR (Liora Alschuler and Rick Geimer - Lantana Consulting Group)

17:50 Q&A

18:00 Closing
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Introduction
Shared Services in Ministry of Health (SPMS)

SPMS is a public enterprise created in 2010 (Decree-Law 19/2010 of 22 March), functioning under the guardianship of the
Ministries of Health and Finance.

Its aim is to provide shared services to organisations operating specifically in the area of health, in order to “centralise,
optimise and rationalise” the procurement of goods and services within the NHS – in the areas:

Purchasing and
Logistics

Human
Resources

Information and Communications
Systems and Technologies

Financial 
Services
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X-eHealth intends to contribute to the Digital Single Market Strategy of the European Commission, in 
line with EEHRxF Recommendations

The Digital Single Market in Health in Europe is based on three pillars:

Introduction
X-eHealth Overview
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X-eHealth project aims

to lay the foundations to 
advance the integration 
process of the eHealth 

services features

into the already in place 
European eHealth 

Digital Service 
Infrastructure
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X-eHealth’s purpose is to develop the foundations for a common framework for medical imaging, discharge 

letters, laboratory results and rare diseases to flow both alongside citizens care pathway and across health 

entities between EU Member States and Neighbour Countries.

Medical Imaging Discharge Letters Laboratory Results Rare Diseases

Introduction
X-eHealth Overview | Project Scope
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This project aims to build a strong collaborative community that promote the use of common models,

standards and ICT assets and contribute to the defragmentation of Digital Health services and tools.

This is only achievable is the following areas represent a central role in this equation: 

Digital inclusion: provide Citizens & Healthcare Professionals with relevant eSkills

Standardisation and harmonisation of health data through the EEHRxF 
implementation

Enhancing the medical response to urgent & planned care with high quality data

Introduction
X-eHealth Overview | Expected Results



Poll Everywhere

We have a few questions for you… please log onto 

PollEv.com/cooltrain562

You will need to give your name to register, however, all answers are 
anonymous – living dangerously!

If answer is longer than one word, put a “_” between words or they will be 
scattered about

9
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Using CDA to Build a World on FHIR

Liora Alschuler & Rick Geimer
X-eHealth Workshop — April 22, 2021



About Us
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Our Structure
• Founded in 2005
• Completely Distributed
• Privately held, transitioning to Employee-

owned (ESOP) 
• Woman-Owned Small Business

Our Team
• Over 55 full-time staff
• Clinical, Public Health, Data, and Program 

Analysts, and Engineers
• Home offices across the US, Canada, and 

Australia



What We Do
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Our Mission
• Improve healthcare through health information
• Lead the industry through our consulting and volunteer practice

What We Do
• We develop and support the implementation of new standards for electronic clinical information 

sharing and reuse
• We help our clients use their data to support: 

- Continuity of care
- Healthcare surveillance (public health, quality reporting)
- Research
- Policy and decision making



Speakers
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Liora Alschuler
• Day job: Lantana CEO
• & that’s enough!

• liora.alschuler@lantanagroup.com

Reminder: PollEv.com/cooltrain562

Rick Geimer
• Co-Chair, HL7 FHIR Infrastructure 

Working Group
• Member of CDA Management Group, 

Structured Documents and 
Attachments workgroups

• Former Co-Chair Structured Documents 
Working Group

• Co-Editor, CDA Consolidation (C-CDA) 
and many other Implementation 
Guides

• Lead: C-CDA on FHIR project
• Day job: Lantana Chief Innovation 

Officer
• rick.geimer@lantanagroup.com

mailto:liora.alschuler@lantanagroup.com




Agenda

Setting Context: CDA & FHIR
Designing a Roadmap: Two Approaches
• Transformation
• Division of Labor

Summary & Q/A Discussion

Reminder: PollEv.com/cooltrain562
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Setting Context: CDA & FHIR
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Brief History

CDA: HL7’s Clinical Document Architecture (R2: 2005)
• The backbone of electronic clinical record interoperability for the past decade 
• Millions of documents changing hands each year
• Yet CDA is a static document in a dynamic, increasingly interconnected 

ecosystem.
FHIR: HL7’s Fast Healthcare Interoperability Resources (R4: 2019)
• New HL7 standard built from the ground up using modern approaches
• Exposes content as “resources” using either JSON or XML
• Can address the clinical document use case, but can do more than just 

documents
• FHIR has a built in REST API
• An emerging standard: FHIR is not yet fully supported in EHRs

18



Clinical Document Architecture (CDA)
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Clinical Documents
• Defined: authenticated part of clinical 

record, less like EDI and more like a 
contract

• Human readability: required
• Machine readable (coded data): 

option, defined by templates, per use 
case

“Architecture”: constrain for specific 
use cases
• Continuity of Care
• Discharge Summary, H&P, etc.
• Healthcare Associated Infections
• Quality Reporting… 

Idiosyncratic to conform to V3 
methodology
• Ideal: data imported into, exported 

out of documents seamlessly through 
V3 API

• Reality: V3 messaging impractical
Some things work well, some not so 
well
• Good: human readability, single 

stylesheet rendering, consistent 
metadata

• Not so well: template definition 
complex, narrative/coded data 
management difficult

• No comparable messaging/API



HL7® FHIR®
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F – Fast (to design & to implement)
Relative – No technology can make 
integration as fast as we’d like
H – Health
That’s why we’re here
I – Interoperable
Ditto
R – Resources
Building blocks

The FHIR Manifesto
1. Focus on Implementers
2. Target support for common scenarios
3. Leverage cross-industry web 

technologies
4. Support human readability as base 

level of interoperability
5. Make content freely available
6. Support multiple paradigms & 

architectures
7. Demonstrate best practice 

governance



CDA and FHIR— Summary Compare/Contrast
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Similarities
• Human readability is required minimum 

for interoperability
• Validation tooling, profile tooling 

available
• Support constraints for defined use-

cases (templates & profiles)
• Profiles and templates defined in 

Implementation Guides (IGs)
- Patient Summaries
- Diagnostic Reports
- Care Plans
- And more!

FHIR Only
• Can use out of the box – no templates 

required (profiling recommended for 
exchange)

• Documents, messaging, and an API
• Implementer tooling generated with 

specification
• Tight coupling to API (RESTful services)



The Why(s)

Why not just stay with CDA? 
• API built into the spec
• Simpler data model and data types
• Not everything is a document
• Sometimes you just need one piece of granular data

Why not just convert to FHIR? 
• Existing infrastructure (document exchange, public health, and quality reporting)
• More data (currently unavailable via the FHIR APIs of production EHRs) 

No need to choose
• Get the best of both worlds with a migration pathway that leverages your CDA 

investment while opening up the advantages of a standard API
• Can send/receive CDAs using FHIR APIs
• Can convert CDA to FHIR and vice versa

22



What We Need

Leverage our investment in CDA
Take advantage of FHIR
• New opportunities 
• A roadmap to get there…    Where is “there”?

- A blended, heterogenous environment
- Supporting growth and continuity
- Expanding the usefulness of current information systems. 

• We will describe the foundation for a path forward and our experience driving 
down that path, supporting care planning, public health, and information 
exchange. 

23



Designing a Roadmap: Two Approaches
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Two Patterns of Collaboration

The Integrated Team
• Information flows back and forth freely
• Differences, distinctions, recognized and addressed in blended team
• At any given time, any member may play lead role

The Hand-off
• Information resides in one team or the other
• Different roles, operating as two independent teams
• Lead role passes from one to the other at defined boundaries

25



Two Patterns of Collaboration

The Integrated Team: The Dual Implementation Guide
• Use CDA, Use FHIR
• Loss-less, bi-directional transforms for compatibility
• Transformation is key

The Hand-off: CDA Documents, FHIR APIs
• Information remains in CDA 
• FHIR API provides access, management
• Division of labor is key

26





The Integrated Team

Dual IG Development and Transformation

28



Dual Specification Development

When you have opportunity to build a new specification, consider going 
dual from the outset. 
• Balance current vs. future exchange the needs
• Allow implementers to leverage existing CDA investments
• Allow new implementers to start using FHIR (streamlined syntax, APIs, etc.)
• Advantages, example: ONC High Impact Pilot (HIP) on Pharmacist Care Plan

- Each built according to own infrastructure
- Community Care of North Carolina, Inc. (CCNC) shifted from CDA-based backend, 

anticipating majority CDA to a FHIR backend, minimizing transform requirements

29



Dual IG Example: Pharmacist Care Plan

• High-Impact Pilot issued through the Office of the National Coordinator 
for Health Information Technology (ONC-HIP)

• Purpose: Exchange pharmacy information in both CDA and FHIR
• Created dual CDA/FHIR IGs with lossless transforms between them. 
• Original participation: 2 pharmacy management system vendors and a 

state health agency (CCNC), all CDA
• Pilot expansion: over 20 vendors, over half used FHIR, and the CCNC 

switched to FHIR. 

30



Addressing a New Use Case

Problem Statement
• New implementers prefer FHIR over CDA

- CDA has a steeper learning curve than FHIR 
- CDA has no API; limited to a static document format

• Significant existing investment in CDA throughout healthcare IT
• How can we preserve existing investments while levering the advantages of FHIR 

and reducing the burden for new implementers?
Dual FHIR/CDA Implementation Guides with bi-directional transforms
• Support a transitional roadmap for those with CDA in production
• Support an integrated architecture for exchange, supporting both CDA and FHIR

31



Challenges

Different levels of abstraction
• FHIR is more concrete than CDA (e.g., representation for allergies)
• A single FHIR resource often maps to multiple CDA templates and entry 

relationships
Datatypes
• FHIR uses common datatypes (e.g., W3C) with wide support in programming 

languages
• CDA datatypes often require custom parsing, which causes difficulty during 

transformation
Nesting vs. Referencing
• CDA documents are highly nested and have limited support for referencing, thus 

duplicate information is often copied in multiple places
• FHIR resources are created once then referenced everywhere

32



Concurrent 
CDA & FHIR IG 
Development

DATA ANALYSIS

Structural MapsData Mappings

Terminologies Dependencies
Inputs

OUTPUTS

CDA PackageCDA PackageCDA Package
CDA PackageCDA PackageFHIR Package COMMUNITY REVIEW
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DEVELOPMENT
FHIR Profiling

Define, constrain and 
bind to terminology

Create new profile 
from base FHIR 

resource

Create new profile 
from existing 
FHIR profile

TRANSFORMS

MAPPINGS

CDA Templating

Define, constrain and 
bind to terminology

Create new template 
from base CDA 

standard

Create new template 
from existing CDA 

template

VALIDATION

CDA Schema

Custom Schematron
FHIR IG Publisher



Inputs

Client Use Case & Business Logic
Sample Data/Data Entry Forms
• Client use of existing templates, profiles, 

vocabularies, etc.

Requirements documents, spreadsheets, 
etc.

34

Inputs
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Software RequirementsSpecification

Surgical Site Infection (SSI)

Page 1 of 4
*required for saving   **required for completion

Facility ID:
Event #:

*Patient ID:
Social Security #:

Secondary ID:
Medicare #:

Patient Name, Last:
First:

Middle:

*Gender:   F    M    Other *Date of Birth:

Ethnicity (Specify):
Race (Specify):

*Event Type: SSI
*Date of Event:

*NHSN Procedure Code: ICD-10-PCS or CPT Procedure Code:

*Date of Procedure:
*Outpatient Procedure:   Yes    No

*MDRO Infection Surveillance:

□ Yes, this infection’s pathogen & location are in-plan for Infection Surveillance in the MDRO/CDI Module

□ No, this infection’s pathogen & location are not in-plan for Infection Surveillance in the MDRO/CDI Module

*Date Admitted to Facility: 
Location: 

Event Details
*Specific Event:

□ Superficial Incisional Primary (SIP) □ Deep Incisional Primary (DIP)

□ Superficial Incisional Secondary (SIS) □ Deep Incisional Secondary (DIS)

□ Organ/Space (specify site): _______________________



Data Analysis

Work with the client to 
understand their business case
Organize client requirements 
per data element
• Data labels/descriptions
• Cardinalities
• Required terminologies

Identify incomplete and 
ambiguous requirements
Identify dependencies
35

DATA ANALYSIS

Structural MapsData Mappings

Terminologies Dependencies



FHIR <-> CDA Mappings

Refine high level analysis to 
detailed mappings

Capture sufficient detail to build 
profiles and write transforms

CDA Header to Composition or 
DocumentReference are key 
mappings, allow for 
management, search, and 
retrieval

36

MAPPINGS
FHIR CDA



Development

Search template/profile repositories
• Published through standards 

publishing bodies
• Tooling (Trifolia, Trifolia on FHIR, etc.)

Create new template/profile
• Based on base CDA/FHIR specification
• Based on existing template/profile

Update definitions and constraints
Bind to Terminology

37

Profiling/Templating

Define, constrain and 
bind to terminology

Create new template 
from base FHIR resource

or CDA standard

Create new template 
from existing FHIR profile 

or CDA template



Development Tooling

Trifolia on FHIR
• End to end implementation guide creation tool
• Includes profiling and terminology support
• Web based
• Open source
• Integrated with the FHIR IG Publisher
Forge
• Full featured profile editor
• Windows Desktop tool
Simplifier
• Web based implementation guide creation/assembly tool
• Upload profiles with Forge
38



FHIR <-> CDA Transforms

39

Develop transforms:
• Between CDA and FHIR
• Between FHIR versions (i.e., STU3 <-> R4) if needed

Create sample files:
• Create valid CDA and FHIR examples
• Cover as many profiles/templates as possible (including 

dependencies)
• Will serve as inputs for testing transforms
• Include as examples in the IG

Test transforms:
• Against sample files
• At a Connectathon or during pilots
• Transform development and testing iteratively feeds 

back to mapping stage

TRANSFORMS
FHIR CDA



Validation

Templates AND profiles will be validated against:
• Asserted base standard
• Asserted templates/profiles
• Asserted additional:

- Constraints
- Extensions

40

VALIDATION

CDA Schema

Custom Schematron

FHIR Validator
(built into the FHIR IG Publisher)



Dual CDA/FHIR IG Summary

• Dual FHIR/CDA IGs paired with bi-directional transforms preserves CDA 
investment for existing implementers while reducing costs for new 
implementers

• There are significant challenges developing dual IGs and transforms, 
including different levels of abstraction, datatype mismatches, and the 
different design approaches of the standards (referencing vs. nesting)

• None of these challenges are show-stoppers, especially if you scope your 
IGs and transforms to well-understood use cases

41



The Team Hand Off

Using FHIR to Leverage your CDAs: A Division of Labor

42



Putting your CDA Content behind a FHIR API

Rationale
• HIEs exchange millions of CDA documents today
• Incrementally adopt FHIR starting with the RESTful API vs. SOAP-based alternatives
• Over time, add native FHIR documents and other collections of resources to exchanges
A Mixed Model
• Map CDA header content to the FHIR DocumentReference resources
• Payload is still CDA today
• Over time, payload can move to FHIR as well
• Example: IHE MHD

43



Hand Off Example: IHE MHD

IHE Cross Enterprise Document Sharing (XDS)
• Primary HIE exchange mechanism for CDA documents in the US
• Allows any kind of document as content so can be CDA, FHIR, PDF…
• SOAP-based API
IHE Mobile access to Health Documents (MHD)
• FHIR façade for XDS
• Uses DocumentReference and FHIR RESTful APIs
• If using XDS, can bolt on MHD to provide RESTful access to documents
• If not using XDS, can still use DocumentReference and a native FHIR

server

44



Hand Off Example: IHE MHD Diagram
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Logical or Physical FHIR Server

Send 
Document
Reference

Receive 
Document
Reference

Respond 
to Query/
Retrieve

Query/Retrieve 
Document
Reference

FHIR API 
POST/PUT

FHIR API 
GET



Hand Off Example: Exchange C-CDA Documents with a FHIR REST API

1. Take a C-CDA document
2. Extract enough header data to create a DocumentReference resource
3. Associate the C-CDA doc with the DocumentReference (embedded or by 

reference)
4. POST the DocumentReference as the MHD Document Consumer
5. C-CDA doc is now available through the HIE via FHIR or XDS queries. 

46



Hand Off Example: Exchange C-CDA Documents with a FHIR REST API
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<ClinicalDocument xmlns="urn:hl7-org:v3" >
<id extension="TT988“

root="2.16.840.1.113883.19.5.99999.1"/>
<code code="52521-2“

codeSystem="2.16.840.1.113883.6.1“
displayName="Overall Plan of Care/Advance Care
Directives"/>

<title>Pharmacist Care Plan</title>
<effectiveTime value="201308151030-0800"/>
<confidentialityCode code="N" 
codeSystem="2.16.840.1.113883.5.25" 
codeSystemName="Confidentiality" 
displayName="normal"/>
<languageCode code="en-US"/>
<recordTarget/>

...
</ClinicalDocument>



Summary/Conclusion

Two Standards for Clinical Information: CDA & FHIR

What’s on Your Roadmap?
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Questions or Comments?

Please use chat or open mic
Or drop us a note:
• Liora.Alschuler@Lantanagroup.com
• Rick.Geimer@Lantanagroup.com
• www.lantanagroup.com

& Thanks to X-eHealth for the opportunity to speak with you today!
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THANK YOU
& 

FOLLOW US!

Social Media:
@x_ehealth / #XeHealth

Website: 
https://www.x-ehealth.eu/

http://www.x-ehealth.eu/

