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Primer on Attachments 

• Standards and Implementation Guides
• What is ‘Unsolicited’ Process?
• What is ‘Solicited’ Process?
• X12 and HL7 Working Together
• Logical Observation Identifiers Names and Codes - LOINC
• Regenstrief LOINC Mapping Assistant - RELMA
• Value Set Authority Center - VSAC
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Purpose – Bridge Administrative and Clinical

Common standards used for clinical data exchange.

Also used as Attachments for Administrative Services  
• Claim payment 
• Prior authorization 
• Referrals                    
• Notifications
• Post Adjudicated Claims
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HL7 Standards for Attachments

• Base Standard: 
• HL7 Clinical Document Architecture (CDA Release 2.0, 2005)

• HL7 CDA Implementation Guides:
• Consolidated CDA 2.1 (C-CDA)
• Exchange of C-CDA Based Documents 
• Periodontal Attachment, Release 1
• … many others

• HL7 Attachments Implementation Guide:
• Additional rules for using CDA as attachments
• Constrains set of allowable attachments

• Must use common metadata set (US Realm Header from C-CDA)
• Includes C-CDA, other clinical documents 
• Includes any content as C-CDA Unstructured Document
• Set can be extended without revision to rules, if using US Realm Header 

4
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X12 Attachment Standards

• ASC X12 Documents

• ASC X12N 277 Health Care Claim Request for Additional Information
• ASC X12N 275 Additional Information to Support a Health Care Claim or 

Encounter

• ASC X12N 278 Health Care Services Review – Request for Review and 
Response

• ASC X12N 275 Additional Information to Support a Health Care Services 
Review

• ASC X12N 837 Health Care Claim: Professional (837-P)
• ASC X12N 837 Health Care Claim: Institutional (837-I)
• ASC X12N 837 Health Care Claim: Dental (837-D)
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Other Supporting Documents

• WEDI/ASC X12/HL7 Attachments Collaboration Project (ACP)
• Guidance on Implementation of Attachments for Healthcare Transactions

• HL7 Documents
• HL7 CDA Quick Reference Guide
• HL7 Clinical Documents for Payers Set 1 (CDP1)
• HL7 Digital Signatures and Delegation of Rights Release 1
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How X12 and CDA Work Together

• X12 275 is the envelope
• Ties attachment to 

• Patient
• Claim
• Attachment request 

(solicited scenario)

• HL7 CDA Contains
• Detailed demographics
• Author/Attester information
• Detailed clinical information

• Structured (coded data) or unstructured (embedded PDF, etc.)

• Payload in 275 envelop
• Base64 encoded 
• Binary Data Segment (BDS)
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Unsolicited Process

• Idealized orchestration: Unsolicited Claims Attachment

8
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Solicited Process

• Idealized orchestration: Solicited Claims Attachment 
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(Clearinghouse)

X12 275 + CDA Attachment

X12 837 Claim

X12 277 Request for Information

Provider
Payer
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X12 and CDA Example
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ST*275*1001*006020X314~
BGN*11*0001*20120110~
NM1*PR*2*ABC INSURANCE CO*****PI*1234~
NM1*41*2*XYZ SERVICES*****46*A222216~
NM1*1P*HOLY HILLS HOSP*****XX1666666666~
NX1*1P~
N3*2345 WINTER BLVD~
N4*MIAMI*FL*33132~
NM1*QC*1*JACKSON*JACK*J***MI*987654320~
REF*EJ*JACKSON123~
REF*EA*STHHL12345~
DTP*472*D8*20111229~
LX*1~
TRN*2*1822634840~
STC*R4:11490-0:20120103:LOI*20120103~
DTP*368*D8*20120110~
CAT*AE*MB~
OOI*1*47*ATTACHMENT~
BDS*ASC*6289*……… <BASE 64 ENCODED CDA GOES HERE>
SE*27*1001~



 
 

  
  
 
 

  
      

  
  
 

   
      

 
 

X12 275     

   

  
 
  

  

      

TWFuIGlzIGRpc3Rpbmd1aXNoZWQsIG5vdCBvbmx5IGJ5IGhpcyByZWFzb24sIGJ1dCBieSB0aGlzIHN
pbmd1bGFyIHBhc3Npb24gZnJvbSBvdGhlciBhbmltYWxzLCB3aGljaCBpcyBhIGx1c3Qgb2YgdGhlIG
1pbmQsIHRoYXQgYnkgYSBwZXJzZXZlcmFuY2Ugb2YgZGVsaWdodCBpbiB0aGUgY29udGludWVkIGFuZ
CBpbmRlZmF0aWdhYmxlIGdlbmVyYXRpb24gb2Yga25vd2xlZGdlLCBleGNlZWRzIHRoZSBzaG9ydCB2
ZWhlbWVuY2Ugb2YgYW55IGNhcm5hbCBwbGVhc3VyZS4=
…..

 
 

  
  
 
 

  
      

  
  
 

   
      

 
 

 Base 64 Encoded CDA Document

   

  
 
  

  

      



<ClinicalDocument xmlns="urn:hl7-org:v3">
<realmCode code="US"/>
<typeId extension="POCD_HD000040" root="2.16.840.1.113883.1.3"/>
<templateId root="2.16.840.1.113883.10.20.22.1.2" extension="2015-08-01"/>
<templateId root="2.16.840.1.113883.10.20.22.1.2"/>
<templateId root="2.16.840.1.113883.10.20.22.1.1"/>
<id extension="TT988" root="2.16.840.1.113883.19.5.99999.1"/>
<code code="34133-9" displayName="Summarization of Episode Note" 
 codeSystem="2.16.840.1.113883.6.1" codeSystemName="LOINC"/>
<title>Patient Chart Summary</title>
<effectiveTime value="201308151030-0800"/>
<confidentialityCode code="N" displayName="normal" 

      codeSystem="2.16.840.1.113883.5.25"
 codeSystemName="Confidentiality"/>
<languageCode code="en-US"/>
...

</ClinicalDocument>

     

Unencoded CDA XML Document
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LOINC Codes

Logical Observations Identifiers Names &Codes

• All the “big” labs 
• All health-related federal agencies 
• HIE’s 
• Insurance companies 
• EHR vendors 
• Free, used world wide, updated twice a year

• Attachments constrains the use of more than 60,000+ codes
• List of codes for Requesting documents types 
• List of codes for Provider Responses
• Ability to have new LOINC codes assigned 

• HL7 Attachment Work Group
• Regenstrief
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Request vs. Response Codes

• Payers request attachments using the HIPAA tab in RELMA
(Regenstrief LOINC Mapping Assistant tool)

• Generic document types like Consult Note, etc. preferred

• Providers may respond with:
• The code from the request
• A specific type such as Anesthesiology Consult Note 
• Any code they feel is appropriate from the LOINC document ontology 

(LOINC codes where SCALE=DOC)
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Request Attachment Types in RELMA (HIPAA Tab)

• Clinical Document types (Structured) • Clinical & Administrative Document 
Types (Unstructured & Structured)
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Finding Response Attachment Types in RELMA

• Using the search tab 
in RELMA

• Add search term 
(Ex.: “note”)

• Add scale: Doc after 
search term to limit 
to document type 
codes
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Relma demo
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Looking Up Lists of Codes (Value Sets)

• C-CDA/MU require certain value sets
• Gender
• Race/Ethnicity
• … many others

• Use the Value Set Authority Center (VSAC)
• Search or download C-CDA value sets
• Requires a free UMLS License to access
• https://vsac.nlm.nih.gov/

16
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VSAC Search Example (Gender)
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VSAC Search Results (Example)
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<administrativeGenderCode code="M" codeSystem="2.16.840.1.113883.5.1"/>
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VSAC demo
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Attachment Payloads: A Deep Dive into HL7 C-CDA for 
Attachments

WEDI-Con 2017

Rick Geimer, Chief Innovation Officer
Lantana Consulting Company
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Session Outline

• Introduction
• CDA Overview
• CDA Header
• CDA Body
• Wrap Up and Audience Q&A
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Audience

• Technical implementers in Provider, Payer, and Clearinghouse settings
• Software architects
• Software developers
• Information analysts
• Information technology (IT) staff
• Information managers
• Vendors

• … others needing technical details of HL7 CDA use in attachments
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CDA OVERVIEW
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CDA and C-CDA

• Clinical Document Architecture (CDA)
• A specification for exchange of clinical documents, defining their structure 

and semantics
• ANSI standard developed by HL7’s Structured Documents Work Group 

(SDWG)
• ISO standard

• Clinical documents
• Defined: authenticated part of clinical record, less like EDI and more like a 

contract
• Human readable: required
• Machine readable (coded data): optional, defined by templates, per use case

• “Architecture”: constrain for specific use cases
• Implementation guides such as C-CDA
• Document types for primary care and transfer of care in the US
• C-CDA cited under Meaningful Use 

24
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Key Characteristics

• Persistence
• Stewardship
• Potential for authentication
• Context
• Wholeness
• Human readability

25
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CDA = Header + Body

• CDA Header
• Identifies:

• Patient
• Author
• Custodian
• Type of document (e.g., Discharge 

summary)
• Sufficient for:

• Medical records management
• Document management
• Enable clinical document exchange 

across and within institutions

• CDA Body
• Contains the clinical content
• Supports StructuredBody and 

NonXMLBody
• StructuredBody includes:

• Sections – human-readable 
• Entries – discrete clinical statements 

for machine processing
• NonXMLBody

• PDF
• JPEG

• Simple XML Body
• Proposed Jan 2018
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C-CDA and Meaningful Use

• C-CDA: US Realm Implementation 
Guide for CDA

• Common Meaningful Use (MU) 
Data Set Covered by 
C-CDA Header

• Patient name
• Sex
• Date of birth
• Race 
• Ethnicity 
• Preferred language
• Care team member(s)

• Other MU items addressed in the 
C-CDA Structured Body (discussed 
in a future webinar)

27
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CDA HEADER

28
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CDA Header Example

29
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Required vs. Optional Metadata for Attachments

• Required
• Template ID
• Document ID
• Document Type Code 
• Document Title
• Document Date 
• Patient Demographics 
• Author
• Provider Organization 
• Signing Clinician

• Optional
• Versioning Info
• Encounter Date
• Orders and Procedures
• Consents

• Details on following slides … 

30
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CDA Header Walkthrough

• Objectives:
• Understand the C-CDA header 
• Comply with the HL7 Attachments Implementation Guide
• Show where to go for more information
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Required Fields

• Following slides provide:
• Minimum data to satisfy each required field
• HL7 V3 datatype peculiarities, as they are encountered
• Variable data shown in blue
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• Asserts conformance to a set of rules
• US Realm Header template asserts MU metadata conformance

<templateId root="2.16.840.1.113883.10.20.22.1.1"/>

Template ID (identifier)

33
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• Globally unique ID for the document
• Typically a UUID (universally unique identifier)

https://tools.ietf.org/html/rfc4122

<id root="038323a1-1673-401f-ab20-6393b53d1052”/>

Document ID

34

https://tools.ietf.org/html/rfc4122


www.wedi.org

Document Type Code (LOINC Code)

• Type of document (Ex.: Diagnostic Imaging Report)
• Represented with LOINC codes

<code 

code="18748-4" 

codeSystem="2.16.840.1.113883.6.1" 

codeSystemName="LOINC"

displayName=
"Diagnostic Imaging Report"

/>
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• Human readable title of the document
• Should not conflict with the LOINC code

<title>Diagnostic Imaging Report: MRI</title>

Document Title
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• Time the document was created
• For scanned documents:

• When the original paper document was created
• Not the time it was scanned

<effectiveTime value="20170929171504-0500"/>

Document Date (Effective Time)
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• Format
• YYYYMMDDHHMMSS.UUUU[+|-ZZZZ]
• [+|-ZZZZ] specifies time zone as the difference from Coordinated Universal 

Time (UTC)

• Omit digits from right to left to express less precision
• Most common formats:

• YYYYMMDD
• YYYYMMDDHHMMSS-ZZZZ

• Examples:
• 20170910 

Sept 10, 2017
• 20170910103000-0500

Sept 10, 2017 at 10:30am EST

HL7 V3 Date/Time Fields
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• Requires the following for C-CDA/MU compliance:
• Patient ID(s)
• Address
• Contact information
• Name
• Gender
• Race/Ethnicity

Patient Demographics (Record Target)

39
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<recordTarget>
<patientRole>
<id extension="12345" root="2.16.840.1.113883.19.5"/>
<addr>

<streetAddressLine>17 Daws Rd.</streetAddressLine>
<city>Blue Bell</city><state>MA</state><postalCode>02368</postalCode>     
<country>USA</country>

</addr>
<telecom value="tel:(781)555-1212"/>
<patient>

<name>
<given>Adam</given><family>Everyman</family>

</name>
<administrativeGenderCode code="M" codeSystem="2.16.840.1.113883.5.1"/>
<birthTime value="19541125"/>
<raceCode code="2106-3" displayName="White“ 
codeSystem="2.16.840.1.113883.6.238"/>

<ethnicGroupCode code="2186-5" displayName="Not Hispanic or Latino" 
codeSystem="2.16.840.1.113883.6.238"/>

</patient>
</patientRole>

</recordTarget>

Record Target Example
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• Represents author(s) of a document

• Typically includes the following:
• Authoring Time
• ID
• Name
• Address
• Contact information
• Organization

Author

41
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<author>
<time value="20170929171504-0500"/>
<assignedAuthor>

<id extension="123456" root="2.16.840.1.113883.19.5"/>
<addr>

<streetAddressLine>21 North Ave.</streetAddressLine>
<city>Burlington</city>
<state>MA</state>
<postalCode>02368</postalCode>
<country>USA</country>

</addr>
<telecom value="tel:(555)555-1003"/>
<assignedPerson>

<name>
<given>Henry</given>
<family>Seven</family>

</name>
</assignedPerson>

</assignedAuthor>
</author>

Author Example
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Provider Organization (Custodian)

• Represents the organization responsible for the document

• Typically includes the following:
• ID
• Name
• Address
• Contact Information

43
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<custodian>
<assignedCustodian>

<representedCustodianOrganization>
<id root="2.16.840.1.113883.19.5"/>
<name>Good Health Clinic</name>
<telecom value="tel:(555)555-1212"/>
<addr>

<streetAddressLine>
17 Daws Rd.
</streetAddressLine>
<city>Blue Bell</city>
<state>MA</state>
<postalCode>02368</postalCode>
<country>USA</country>

</addr>
</representedCustodianOrganization>

</assignedCustodian>
</custodian>

Custodian Example
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• Clinician with the legal authority to sign the document
• Typically the same as the author, but can be a different person

Signing Clinician (Legal Authenticator)
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<legalAuthenticator>
<time value="20170929171504-0500"/>
<signatureCode code="S"/>
<assignedEntity>

<id extension="123456" root="2.16.840.1.113883.19.5"/>
<addr>

<streetAddressLine>21 North Ave.</streetAddressLine>
<city>Burlington</city>
<state>MA</state>
<postalCode>02368</postalCode>
<country>USA</country>

</addr>
<telecom value="tel:(555)555-1003"/>
<assignedPerson>

<name>
<given>Henry</given><family>Seven</family>

</name>
</assignedPerson>

</assignedEntity>
</legalAuthenticator>

Legal Authenticator Example
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• URI (Uniform Resource Identifier) format for phone numbers and 
email addresses

• Coded as in a web page hyperlink

• Examples:

<telecom value="tel:+1-555-555-5003"/>
<telecom value="mailto:user@example.com"/>

Representing Phone/Email in CDA
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• CDA “escape hatch” = nullFlavor
• States why you don’t have a piece of required information

• Examples:
• NI: no information (default)
• UNK: unknown
• MSK: masked (for privacy)

<id nullFlavor=“NI”/>
<telecom nullFlavor=“UNK”/>

What If I Don’t Have The Required Data?
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• Fields in a CDA document that can typically be defaulted for 
attachments in the US:

• realmCode (fixed)
• typeId (fixed)
• confidentialityCode
• languageCode

<ClinicalDocument xmlns="urn:hl7-org:v3">
<realmCode code="US"/>
<typeId extension="POCD_HD000040" root="2.16.840.1.113883.1.3"/>
…
<confidentialityCode code="N" displayName="normal" 
codeSystem="2.16.840.1.113883.5.25“ 
codeSystemName="Confidentiality"/>

<languageCode code="en-US"/>
…

</ClinicalDocument>

Basic Header Boilerplate
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Other Optional Metadata Fields

• Versioning Info
• Encounter Date
• Orders and Procedures
• Consents
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CDA BODY

51



www.wedi.org

Body Types

• Non XML Body
• Used for including files like PDFs in a 

CDA document. 
• Useful for 

• Legacy electronic documents
• Scanned paper data
• Systems that can only export PDF
• etc. 

• Structured Body
• Typically exported by MU certified 

EHRs
• Includes both human readable 

content and coded data
• Coded data can include:

• Problems
• Allergies
• Medications
• Procedures
• etc.

• Simple XML Body (Proposed)
• Native CDA documents with 

narrative but little or no coding
• Incremental step beyond PDF
• Sections can use LOINC codes or 

just titles
• January 2018 ballot
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Non-XML Body Examples

• Two options for including files such 
as PDFs: 

• Embedding them via Base64 
encoding

• Referencing them via URI

The HL7 attachments IG requires 
Base64 encoding except by prior 
arrangement between trading 
partners. 

<nonXMLBody>

<text 

mediaType="application/pdf" 

representation="B64">

JVBERi0xLjQNJeLjz9MNCjE2IDAgb2Jq...

</text>

</nonXMLBody>

or

<nonXMLBody>

<text mediaType="application/pdf" >

<reference 

value="UD_sample.pdf"/>

</text>

</nonXMLBody>
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Structured Body Example (Narrative)

54

Rendered View
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Structured Body Example (Coded Data)

• Lab Result
• LOINC code for Platelets 
• Observation made on March 23, 

2000 at 14:00
• The measured value: 123 
• Interpretation is “low” 
• The measured value is less than the 

low value of the reference range 
(why the interpretation is low)

55© Lantana Consulting Group / www.lantanagroup.com 
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Simple XML Body Example

56

<structuredBody>
<component>

<section>
<code code="48765-2"

codeSystem="2.16.840.1.113883.6.1"
codeSystemName="LOINC"/>

<title>Allergies</title>
<text>

<list listType="unordered">
<item>Penicillin: Hives</item>

</list>
</text>

</section>
</component>
<component>

<section>
<title>Problems</title>
<text>

<list listType="unordered">
<item>Hypertension</item>

</list>
</text>

</section>
</component>

</structuredBody>
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• Many coding systems and identifier (ID) types in health IT
• Code Ex: LOINC, SNOMED, ICD-9/10, etc. 
• ID Ex: SSN, Passport Number, Driver Licence Number, MRN, etc.
• Codes and IDs are meaningless unless you know their definitions

• CDA uses OIDs to identify code systems and ID types
• LOINC = 2.16.840.1.113883.6.1
• SNOMED = 2.16.840.1.113883.6.96
• SSN = 2.16.840.1.113883.4.1

• Example: what kind of ID is this?

<id extension=“SMITHL321OG”/>

• Mayo Clinic Medical Record Number?
• Colorado Driver License Number?
• Ireland Voter Registration ID?

Codes, IDs, and OIDs
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• Can you tell now?

<id 
extension="SMITHL325OF"
root=
"2.16.840.1.113883.4.3.53" 
/>

• Use the HL7 OID Registry to look up 
common OIDs (free), or to get an OID 
for your organization (for a fee).

Identifier Example
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The HL7 OID Registry

• Search for OIDs
• Download all known OIDs as a 

spreadsheet

• Obtain your own OID: 
http://www.hl7.org/oid

59
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Validating CDA Documents

• Why validate?
• Validation ensures conformance to requirements
• Without validation, there is no guarantee that an instance is actually 

correctly implemented

• Validation tools
• HL7 provided tools

• CDA XML Schema
• C-CDA Schematron Schema
• Available from HL7’s gForge Subversion repository: https://gforge.hl7.org/svn/strucdoc

• Online validation tools
• C-CDA Scorecard: https://sitenv.org/scorecard/
• Edge Testing Tool (ETT): https://ttpedge.sitenv.org/ttp/#/validators
• Lantana CDA Validator: http://lantanagroup.com/validator/

60
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Rendering CDA Documents

• CDA Stylesheets
• XSLT stylesheets that convert CDA to HTML
• Can run directly in a browser for real-time rendering, or 

run separately to generate a static HTML version of the 
document. 

• HL7 CDA Stylesheet available in gForge: 
https://gforge.hl7.org/svn/strucdoc

• Lantana stylesheet: 
https://github.com/lantanagroup/stylesheets

• CDA Rendering Challenge
• http://www.hl7.org/events/toolingchallenge.cfm

61
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Rendering Examples
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