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CDA Basics

Where it is used today

Demonstration

Looks like 
a good 
place to 

start



• Clinical Document Architecture

• ANSI/HL7 CDA R1.0-2000

• ANSI/HL7 CDA R2.0-2005

• A specification for document exchange using

– XML, 

– the HL7 Reference Information Model (RIM)

– Version 3 methodology

– and vocabulary (SNOMED, ICD, local,…)

CDA



• This is a CDA

• and this

• and this

• and this

• and this

• and this

• and this

CDA: A Document Exchange Specification



• eDocuments for Interoperability

– Many CDA documents comprise an individual 
electronic medical record

– Key component for local, regional, national 
electronic health records

– Gentle on-ramp to information exchange
• Everyone uses documents

• EMR compatible, no EMR required

• All types of clinical documents

Consult

CDA: electronic documents

CDA 

Health 

chart

CCD

Path

Radiology

Discharge



Sample 

CDA

• Header

• Body
– Readable: required

– Computable: optional



CDA Header: Metadata

• Identify
– Patient

– Provider

– Document type...

• Sufficient for
– Medical records management

– Document management

– Registry/repositoryg

– Record locator service

– Store, query, retrieve

required



CDA Body: Human-readable report

• Any type of clinical document
– H&P

– Consult

– Op note

– Discharge Summary...

• Format: tif, PDF, HTML, XML:
– Paragraph

– List

– Table

– Caption

– Link

– Content

– Presentation

required



CDA Body: Machine Processible

– Model-based computable semantics:

• Observation

• Procedure

• Organizer

• Supply

• Encounter

• Substance Administration

• Observation Media

• Region Of Interest

• Act

Optional



why XML alone isn’t enough

• With a few simple tags, and controlled 

vocabulary, XML can describe anything

• but…

• the tags need to be defined:
<orderNum> : HL7: order placed

<orderNum> : CDISC: visit sequence

• CDA tags are defined by the HL7 
Reference Information Model (RIM) and 
use standard controlled vocabulary



“Dr. Dolin asserts that Henry Levin 

manifests hives as a previously-diagnosed

allergic reaction to penicillin”

“hives”: SNOMED CT 247472004

CDA Body: Why isn’t XML + SNOMED enough?



First: human readable

 

<!--  
  

******************************************************** 

  Allergies & Adverse Reactions section 

******************************************************** 

-->  
<component> 
 <section> 
    <code code="10155-0" codeSystem="2.16.840.1.113883.6.1" codeSystemName="LOINC" />  

    <title>Allergies and Adverse Reactions</title>  

  <text> 
   <list> 
      <item>Penicillin - Hives</item>  

     <item>Aspirin - Wheezing</item>  

      <item>Codeine - Itching and nausea</item>  

   </list> 
  </text> 



Next: series 

of coded 

“clinical 

statements”

<entry> 

 <observation classCode="OBS" moodCode="EVN"> 
    <code code="84100007" codeSystem="2.16.840.1.113883.6.96"  

    codeSystemName="SNOMED CT" displayName="history taking (procedure)" />  
    <value xsi:type="CD" code="247472004" codeSystem="2.16.840.1.113883.6.96"  

          codeSystemName="SNOMED CT" displayName="Hives" />  
  <entryRelationship typeCode="MFST"> 
   <observation classCode="OBS" moodCode="EVN"> 
      <code code="84100007" codeSystem="2.16.840.1.113883.6.96"  

      codeSystemName="SNOMED CT" displayName="history taking (procedure)" />  
      <value xsi:type="CD" code="91936005" codeSystem="2.16.840.1.113883.6.96"  

            codeSystemName="SNOMED CT" displayName="Allergy to penicillin" />  
     </observation> 

    </entryRelationship> 

  </observation> 

</entry> 

Observation: RIM-defined

History: SNOMED 

Hives: SNOMED

Observation: RIM-defined

History : SNOMED 

Allergy to penicillin: SNOMED

Relationship: RIM-defined

RIM-defined CDA structures + vocabulary = 

Hives manifests an allergic reaction to 

penicillin



<!--  
  

******************************************************** 

  CDA Header 

******************************************************** 

  -->  

  <id extension="c266" root="2.16.840.1.113883.3.933" />  

  <code code="11488-4" codeSystem="2.16.840.1.113883.6.1" displayName="Consultation note" />  

  <title>Good Health Clinic Consultation Note</title>  

  <effectiveTime value="20000407" />  

  <confidentialityCode code="N" codeSystem="2.16.840.1.113883.5.25" />  

  <setId extension="BB35" root="2.16.840.1.113883.3.933" />  

  <versionNumber value="2" />  

+<legalAuthenticator> 
+<author> 
+<custodian> 
 <recordTarget> 
  <patient> 
    <id extension="12345" root="2.16.840.1.113883.3.933" />  

    <patientPatient> 
     <name> 
       <given>Henry</given>  

       <family>Levin</family>  

       <suffix>the 7th</suffix>  

      </name> 

      <administrativeGenderCode code="M" codeSystem="2.16.840.1.113883.5.1" />  

      <birthTime value="19320924" />  

     </patientPatient> 

    <providerOrganization> 
      <id extension="M345" root="2.16.840.1.113883.3.933" />  

     </providerOrganization> 

    </patient> 

   </recordTarget> 

 

Who is the subject?

Target: RIM-defined

Id: local

Then: supply context



CDA: Incremental Computability

• Standard HL7 metadata

• Simple XML for point of 

care human readability

• RIM semantics for 

reusable computability 

(“semantic 

interoperability”)



Incremental Semantic Interoperability

• Patients transfer between providers with vastly 

different IT capabilities

• Need to support information requirements at 

point of care

– Full EMR adoption… not predictable based on past 

adoption curves

• Assume gradually rising, but still heterogeneous 

levels of sophistication

– Data formats (imaging, text, XML)

– Coded data (metadata, basic structure, simple results 

reporting, complex clinical statements)



Investing in Information

• CDA can be simple

• CDA can be complex

• Simple encoding relatively inexpensive

• Complex encoding costs more

• You get what you pay for: 

– like charging a battery, 

– the more detailed the encoding 

– the greater the potential for reuse



CDA Basics

Where it is used today

Demonstration
Ok, so does 

any body 
use this 
stuff?



CDA: an international standard



Major Implementations     

(outside US)
• PICNIC (European Union)

• SCIPHOX (Germany)

• HYGEIAnet/WebOnColl (Greece)

• Aluetietojärjestelmä (Finland)

• Health Information Summaries (New Zealand)

• Referrals (Australia)
• MERIT-9 (Japan) 

• NHS (Wales)

• Buenos Aires HMO project (Argentina)

• Plus projects in France, Italy, Russia, Estonia, 
Taiwan, Korea…

• Now under development for patient summaries 
with the English National Health Service 



CDA: Investing in Information

• CDA at the Mayo Clinic
– Initiated in 1999

– About 50,000 documents each week

– Clinical documents: Most important capital asset

• CDA at New York Presbyterian (was Col-Pres)
– “CDA Philosophy”

– Clinical notes contain critical information in narrative

– Best format for information mining and aggregation 
across applications

– 1/3 of all discharges summaries



XML Value Chain
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IHE 

Medical

Summarie

s 

HIMSS 

2006: 

a CDA 

Gallery

Allscripts 

Touchworks

Eclipsys Sunrise 

GE Centricity 

MediNotes   e
Siemens Soarian 

(XML) Siemens Soarian 

(PDF) 



CDA for Information Exchange

• IHE 2006 choice for Medical Summaries
MediNotes MediNotes e

NextGen Healthcare Information 
Systems NextGen EMR

AllScripts Touchworks EHR

GE Healthcare
Centricity® Enterprise Solution

(formerly Carecast)

Philips Medical Systems Xtenity

McKesson Horizon Ambulatory Care

CapMed/IBM Personal HealthKey

Eclipsys Sunrise

Medical Informatics Engineering Webchart

Dictaphone Enterprise Workstation

Epic Systems EpicCare

GE Healthcare Centricity® Physician Office 

Misys Healthcare Systems Misys Connect

Siemens Soarian



ASTM’s CCR



ASTM CCR vs. HL7 CDA

• Conflicting?

• Overlapping?

• What if you could have both!#*?I!!

– What if you could have your data elements

– And send them in a common exchange 

framework?



Continuity of Care Document

• CCD maps the 

CCR elements 

into a CDA 

representation.

CCR data element CDA R2 correspondence

Results Section

Result Observation

DateTime Observation.effectiveTime

IDs Observation.id

Type: Values include: 

Hematology, Chemistry, 

Serology, Virology, 

Toxicology, 

Microbiology, Imaging -

X-ray, Ultrasound, CT, 

MRI, Angiography, 

Cardiac Echo, Nuclear 

Medicine, Pathology, 

Procedure

Draw values from 

observation.code (e.g. by 

looking at the LOINC class for 

a LOINC code).

Description Observation.code

Status Observation.statusCode

Procedure Observation.methodCode; 

Procedure

Test Observation



<Results>

<Result>

<CCRDataObjectID>

2.16.840.1.113883.19.1

</CCRDataObjectID>

<DateTime>

<Type>

<Text>Assessment Time</Text>

</Type>

<ExactDateTime>

2000-04-07T14:30Z

</ExactDateTime>

</DateTime>

<Type>

<Text>Hematology</Text>

</Type>

<Description>

<Text>CBC WO DIFFERENTIAL</Text>

<Code>

<Value>43789009</Value>

<CodingSystem>

SNOMED CT

</CodingSystem>

</Code>

</Description>

<Status>

<Text>Final Results</Text>

<section>

<code code="30954-2" 

codeSystem="2.16.840.1.113883.6.1" 

codeSystemName="LOINC"/>

<title>RESULTS</title>

<text>

CBC (04/07/2000): HGB 13.2; WBC 6.7; PLT 123*

</text>

<entry typeCode="DRIV">

<observation classCode="OBS" moodCode="EVN">

<id root="2.16.840.1.113883.19" 

extension="1"/>

<code code="43789009" 

codeSystem="2.16.840.1.113883.6.96" 

codeSystemName="SNOMED CT" 

displayName="CBC WO DIFFERENTIAL"/>

<statusCode code="completed"/>

<effectiveTime value="200004071430"/>

Continuity of Care Document

Project will develop basis for automated translation



CCD Sample



What is a CDA Implementation Guide?

• Objective: define how to implement CDA for particular 

clinical and user domain

– Example: transfer of care, US

– Example: imaging reports, International

• Scope: document type or types

– Example: CCD for transfer of care

• Can be further refined for speciality: cardiology

• Can be further refined for setting: long term care

• Contents: define

– Example: Radiology reports, Lab...

– Contents of clinical report

– Coding (required, optional terminology) and identifiers

– Rules for validating conformance: prose and XML syntax

• Usage: a contract between sender & receiver



Validating CDA document types

.xml
CRS, 

CCD... 

prose
.xsd

XPath 
validation of 
Implementation 
Guide 
requirements

Validates against 
generic schema<Section 

code=“Plan”>

.xPath, .xsl,

Schematron



Requirements for a PHR: Summary

• Patient-centric, patient-directed

• Open interface/data specs

• Comprehensive record

• Supports re-use



CDA for PHR: Summary

• Patient-centric, patient-directed
– Supports eMPI, patient identification across providers

– Confidentiality can be specified for the document as a whole or 
pieces of it

• Open interface/data specs
– Designed for broad-based interoperability

– Header: the metadata required for content management

• Comprehensive record
– All records, not just a summary

– Everybody plays: benefits increase with better coding

• Supports re-use
– Both manual and automated



CDA document-based network

• EHR

• V-EHR

• PHR

• Patient Portal

• Physician Portal

• Health Record Bank

EMR

PM-

paper

chart

RIS/dictation

LIS

eRx/paper

HL7|^v2 

data

HL7|^v2 

text

text

HL7|^v2

text  

DICOM
paper 

NCPDP

• All transform to CDA

• Complete view of record

• No loss in computable 

semantics
CDA

CDA

CDA

CDA

CDA

CDA

• What is available? 

• How do I get it? 

• Can I read it?

• Can I import it into my 

EMR/PHR/CDR...?

CDA

CDA

PHR

web

CDA



Current Work

• HL7

– Continuity of Care Document (with ASTM)

– Medical Summary (with IHE, EHR Vendors 

Association)

– Pathology reports (with CAP)

– Imaging reports (with DICOM)

– Claims attachments, migrate from R1 (with CMS)

– Dental reports (with ADA)

– Anesthesiology Reports (with Anes SIG)

– Public health reports (with CDC)

– ... What are your priorities? 



CDA for Interoperability
• HL7/ANSI specification based on 

– Reference Information Model (RIM)

– Extensible Markup Language (XML)

– Standard Terminology

• The spec:
– Header+Human-readable report+(optional) computable semantics

• Industry acceptance:
– Internationally implemented for 6 years

– US: FHA, CHI, CMS, VA, DoD

– Under consideration for NHIN, HITSP, state RHIOs

– Vendor support: strong & growing

• Interoperability
– Full patient record, not just the data that can be coded today

– Full patient record – summaries and more, implementation guides in the 
works from multiple professional societies and agencies



CDA Basics

Where it is used today

Demonstration

So,  let’s 
take a 
look...
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Care Record Summary

http://www.hl7.org/Library/Committees/structure/CareRecordSummary%5
FI2%5F2005SEP%2Ezip

CDA Release 2.0 Normative Edition: see HL7.org

www.AlschulerAssociates.com    liora@alschulerassociates.com

Quick Start Guides

CDA/CRS Validator

CDA Gallery


