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Medical Terminologies: Coding Standards 

Learning Objectives:

1. Identify and understand the purpose data exchange related standards 
and their purpose:
1. HL7: v2.x, v3.x
2. CDA
3. IHE
4. DICOM

2. Understand the function and use of communication interoperability 
server - Mirth connect
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Interoperability Standards
Data exchange standards
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A view of the healthcare world
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Health Information Environment

A health information Environment
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Clinical Information and Processes

Rich EHR 
interoperability
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Standards relevant to Data Exchange

Information 
models

EHR system reference model openEHR
EHR interoperability Reference Model ISO/EN 13606-1
HL7 Clinical Document Architecture (CDA)
Clinical content model representation openEHR ISO/EN 13606-2 archetypes
ISO 21090 Healthcare Datatypes
ISO EN 12967-2 HISA Information Viewpoint

Computational 
services

EHR Communication Interface Specification ISO/EN 13606-5
ISO EN 12967-3 HISA Computational Viewpoint
HL7 SOA Retrieve, Locate, and Update Service DSTU

Business 
requirements

ISO 18308 EHR Architecture Requirements
HL7 EHR Functional Model
ISO EN 13940 Systems for Continuity of Care
ISO EN 12967-1 HISA Enterprise Viewpoint

Security
EHR Communication Security ISO/EN 13606-4
ISO 22600 Privilege Management and Access Control
ISO 14265 Classification of Purposes of Use of Personal Health Information

Clinical knowledge Terminologies: SNOMED CT, etc.
Clinical data structures: Archetypes etc.

Information 
models

EHR interoperability Reference Model ISO/EN 13606-1
HL7 Clinical Message Interoperability V2.x
HL7 Clinical Message Interoperability V3.x
HL7 Clinical Document Architecture (CDA)
IHE Integration of Healthcare Enterprise Profiles
   Cross-Enterprise Document Sharing -XDS.b
   Patient Identifier Referencing - PIX 
DICOM: For representing and transmitting Radiology Image
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Exchange Standards
Define what and how to exchange data between EHRs
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Exchange of Clinical Data between EHRs
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Message Exchange
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Clinical Document Exchange
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Exchange Standards
Health Level 7 (HL7)

Introduction Video 

https://vimeo.com/8830861
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– HL7:
• is a framework and a set of standards for 

– Exchanging, integration, sharing, and retrieval of electronic health 
information across various healthcare applications
• Across different departments in a hospital and Across chain of hospitals, 
• Across regional, national, and international healthcare orgs.

• Founded in 1987, is an all-volunteer, not-for-profit organization 
involved in development of international healthcare standards 

• is one of several American National Standards Institute (ANSI) -
accredited Standards Developing Organizations (SDOs) 

• Focuses on both clinical and administrative data .
•  is the global authority on standards for interoperability of health 

information technology with members in more than 55 countries. 

HL7: Health Level Seven
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More than 55 HL7 International Affiliates / Countries
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– HL7 refers to 
• the seventh level of the International Organization 

for Standardization (ISO) seven-layer 
communications model for Open Systems 
Interconnection (OSI) - the application level.

– HL7 provides standards for interoperability 
with aims to 
• improve care delivery, optimize workflow, reduce 

ambiguity and enhance (medical) knowledge 
transfer between all parties: patients, government, 
healthcare providers and vendors.

– HL7 supports various functions in healthcare 
settings: 
• Patient Administration 
• Clinical Laboratory and Observation Reporting 
• Medical Record Management

Health Level Seven (HL7)
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– Clinical Messaging exchange Standards (e.g., HL7 v2.x 
and v3.0). 
• Very important-they define how healthcare information is 

packaged and communicated from one party to another.
– Clinical Conceptual Standards (e.g. HL7 V3 RIM):  they 

define structure of the clinical content (of messages and 
documents) 

– Clinical Document (Architecture) Standards (e.g., HL7 
CDA) : structure of the clinical document

– Clinical Application Standards (e.g., HL7 CCOW, HL7 
FHIR). 

HL7: Types of Standards

20
STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

HL7: Purpose

21

– HL7 enables exchanges of medical data between both 
health systems within the same health organisation and 
across different health organisations
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History of HL7

1987     88     89     90     91            92        93    94         95        96     97     98     99    2000       01  02  03        04     
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University of PA
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Implementation
Support Guide
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ANSI
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and ANSI

Arden
Syntax

2.0 2.4
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PRA
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2.5

2005    06   07   08   09   10   11  12  13  14

First work on SOA 
(Services) w/HSSP

V2.6 
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V2.7 

V3 20xx Normative Editions

Reorganizes
Hires CEO & CTO & 
starts work on SAIF 

V2.7.1 
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– HL7 v2.x
• Supports a hospital workflow 
• Supports electronic exchange of healthcare data across various 

healthcare applications
• Uses textual, a non-XML, encoding syntax based on segments

– HL7 v3
• Extension to v2.x, supports ALL healthcare workflow

– Provides more information about messages being exchanged
– Specifies the roles of message sender and receiver 
– Specifies actions that have to be taken in response to message 
– Allowes message exchange during patient care delivery    

• HL7 v3 is an XML based messages
– XML (eXtensible Markup Language), is an information/data 

formatting/structure language used to exchange data over the Web, 
in a format both human-readable and machine-readable.

HL7: Message Exchange Standards 

23
STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

HL7 International Version 2.x
• First widely used version 2.1 published in 1991
• Used in >90% provider organisations in the US and widely supported by 

vendors in Europe.
• Generally requires bi-lateral negotiations between communicating 

parties.
• Backwards-fitted (opposite strategy/approach for V3 HL7 International 

Reference Information Model (RIM))
• Not well normalised –i.e. not semantically correct. 
• Not designed to define processes.
• Most implementations are a mix of versions ranging from 2.1 to 2.3 

(current version is 2.8)

24

STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

HL7 Version 3

HL7 International 
Version 3
First approved for 
publication in September, 
2004. 

Usable version Published 
in 2010

25

STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

HL7 V3: Reference Information Model (RIM)

RIM: Defines the structure of the 
clinical content within a message or 
clinical document
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HL7 V3: RIM UML Instance: Example
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RIM: UML Model
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HL7 V3 message: Example
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HL7 v2: Message Structure
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HL7 v2 Message Segment Header

MSH|^~\&|EPIC|EPICADT|SMS|SMSADT|199912271408|CHARRIS|ADT^A04|1817457|D|2.5|

See video here: https://vimeo.com/8830861
32
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HL7 v2: Message
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HL7 v2: Segment
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HL7 v2: Segments
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HL7 v2: Segment - Delimiter

Delimiter
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HL7 v2: Delimiter
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HL7 v2: Message Type
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HL7 v2: Message Type
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HL7 v2: Trigger Event
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HL7 v2: Message Type & Trigger Event
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HL7 v2: Message Tools
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Communication interoperability 
Server

Mirth Connect (NextGen)
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Communication without HL7

BloodbankPathology

Laboratory
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Communication with HL7

BloodbankPathology

Laboratory
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– v

Mirth Connect Server
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– v

Communication Server
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Mirth Connect Server
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– v

Mirth Connect: Creating a Channel
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Mirth Connect: Specify Source
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Mirth Connect: Specify Source
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Mirth Connect: Specify Destination(s)
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Mirth Connect: Specify Destination(s)
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Exchange Standards: Document 
exchange

HL7v3-Clinical Document Architecture 
(CDA)
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HL7: Exchange Standards
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Exchange is a Need in Healthcare
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Clinical Document Exchange
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Clinical Documents
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Clinical Documents
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Clinical Process vs Clinical Documents
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– HL7 CDA (Clinical Document Architecture)
• CDA has Release 1 and 2.
• Provides an exchange model for clinical documents e.g. 

discharge summaries and progress clinical notes
• Aims at bringing a real-world view to patient medical 

records in which:
– Healthcare providers can understand
– Healthcare applications can atomically process 

• HL7 CDA is a subset of HL7 v2.x or HL7 v3 message 

HL7: Document Exchange Standards
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Clinical Documents: Different formats
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– HL7 CDA (Clinical Document Architecture)
• “ A document markup standard that specifies 

structure & semantics of clinical documents for the 
purpose of exchange” 

• Focuses on document exchange, 
• A document is packaged in a message during 

exchange
• A patient medical record as an XML-based documents

=> CDA is not designed for document storage, just exchange?!

HL7: Document Exchange Standards
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HL7: Document Exchange Standards
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A Clinical Document

• A CDA document is a complete information record 
that can include:
– Text
– Images
– Sounds
– Other information or media

• Clinical content of the document is defined by the 
HL7 V3 RIM – CDA only standardizes/defines the 
structure required to exchange documents. 
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CDA

• A key distinction between HL7 messages and HL7 CDA documents
• messages are packets of data sent from one system to another, 

get incorporated into the receiving system. 
• documents are basically electronic versions of physical clinical 

documents 
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CDA
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Example- Physician Letter as a CDA 
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Example- medical order as a CDA 
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Example: CCD (Continuity of Care Document)
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Example: CCD -underlying XML
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CDA- Structure
• The header component provides 

information about: 
• The type of CDA and the basic 

structure 
• Who the document is about 
• Who “wrote” it 
• Where it came from 
• Where it is going 
• When it was created 

• The body section of a document is 
composed of : 
• Narrative block information, which 

is text that a human can read in a 
browser. 

• The Entry block then contains the 
same data described in the 
Narrative block, but in a structured 
format that a computer can read 
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CDA- Structure
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CDA- Structure
Form 
• A header provides the context: 

• To facilitate the exchanges and the 
management of the documents, their 
compilation in the patient record 

• A body 
• clinical information, ordered into sections, 
paragraphs, lists, tables, …

• Encoded in XML 

• Comprehensive/readable for the human... 

• ...and for the computers 

• – can be validated by a schema 
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CDA- Structure-Example
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CDA- Structure
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CDA (Major Components): Example

81

STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

CDA- Methodology: made up of Blocks
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CDA- Structure
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CDA Structure- Header
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CDA Structure- Body
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CDA XML Structure- Section(s)

86

STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 

CDA XML Structure- Narrative Block(s)
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CDA XML Structure- Entries
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CDA Structure: Entries
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CDA XML Structure: Stylesheets, as document

90

Stylesheets: 
e.g. XSLT (Extensible 
Stylesheet Language 
Transformations) for 
XML documents
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CDA Structure: Header- Elements
• The header component 

provides information about: 
• The type of CDA and the 

basic structure 
• Who the document is about 
• Who “wrote” it 
• Where it came from 
• Where it is going 
• When it was created 

Header- Elements
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CDA Structure: Header- Author

Header- Elements
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CDA Structure: Header- Record Target

Header- Elements
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CDA Structure: Header- Legal Authenticator

Header- Elements
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CDA Structure: Header- Custodian

Header- Elements
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e.g. CDA-Order Form

Building 
order of  HL7 

CDA
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Data Integration
IHE - Integrating the Healthcare 

Enterprise 
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IHE – Integrating the Healthcare Enterprise 

• Founded in 1998
• addresses the process-level
• IHE defines use-cases for relevant IT-processes, these are 

referred to as profiles, 
• Defines and provides integration profiles and services:
• Cross-Enterprise Document Sharing (XDS.b)
• Patient Identifier Referencing (PIX) 
• Patient Demographics Query (PDQ)

• Tested in Connectathon

98

STUDENTS-HUB.com

https://students-hub.com


© HiCure 2015-2019 © HiCure 2015-2018 

IHE - Profiles and Medical Domains 

• Using one profile for all medical domain will create a very 
complex data profile. 

– Such profile will also include unnecessary non meaningful 
data elements for individual clinical transfers.

• IHE takes the approach that each medical domain has its 
specific data requirements for easier data integration and data 
completeness. 

• IHE developed specific data integration profiles for a set of 
medical domains.
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IHE: Integration using Profiles

Patient
Encounter

Provider 
EHR

Database

Personal
EHR

Population
EHR

Profile

Profile

ProfileResearch
Database

Enterprise
Data

Warehouse Personal
EHR

Profile
Disease 
Registry

Profile Billing/Claims

Institution 
EHR

Database

Research
DatabaseResearch

Database

Disease 
RegistryDisease 

Registry

Derived from master data 
element registry
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IHE - Domains 

• IHE developed specific profiles for specific medical 
domains. IHE medical domains include:

• Anatomic Pathology 
• Cardiology
• Eye Care
• IT Infrastructure 
• Laboratory
• Patient Care Coordination
• Patient Care Device
• Pharmacy
• Quality, Research and Public Health 
• Radiation Oncology
• Radiology 
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IHE - Profiles (Examples) 

Cross-Enterprise Document Sharing (XDS.b) 

is focused on providing a standard-based specification for managing the sharing 
of documents between any healthcare enterprise
• A Document Repository is responsible for storing documents in a 

transparent, secure, reliable and persistent manner and responding to 
document retrieval requests. 

• A Document Registry is responsible for storing information about those 
documents. 

• Documents are provided by one or more Document Sources.
• They are then accessed by one or more Document Consumers. 
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IHE - Profiles (Examples) 
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IHE - Profiles (Examples) 

Patient Identifier Referencing (PIX) 

supports the cross-referencing of patient identifiers from 
multiple Patient Identifier Domains by: 

• Transmitting patient identity information from an identity 
source to the Patient Identifier Cross-reference Manager. 

• Providing the ability to access the list(s) of cross-
referenced patient identifiers either via a query/ response 
or via an update notification. 
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IHE - Profiles (Examples) 

Patient Demographics Query (PDQ) 
• Allows a Patient Demographics Supplier actor to receive a 

Patient Demographics Query request from the Patient 
Demographics Consumer actor, and returns demographics 
information. 

• When the Patient Demographics Supplier Actor is grouped with 
actors in other IHE profiles that perform patient information 
reconciliation activities, the PDQ Supplier Actor may use the 
updated information to respond to PDQ Queries. 

• Patient Demographics Supplier Actor: is an actor (e.g., 
healthcare organisation, a patient Doctor) that is allowed to 
access patient personal and demographic information. 
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IHE - Connectathon
• Developed profiles tested into annually organised connectathons.
• In connectathons, developer test IHE profiles on real data for 

different medical domains.
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Image Exchange Standards
DICOM- Digital Imaging and 
Communication in Medicine 
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