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Overview of the route

Who are you?

Where are you trying to get to?

Why are you travelling?

Where are you starting from?

Who needs to come with you?

What will you need on the journey?

Are there roadblocks, shortcuts or worthwhile detours?
Where can you get help?

How can you help others along the way?
How long will it take?

What about making a simpler route?
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Who are you?

l Health Professional

l Clinical Researcher | EHR Developer

EHR Purchaser l Terminology Service Developer

‘

l Health Service Manager l Guideline Developer

lKnowledge Publisher

www.ihtsdo.org 3 | 27-10-2011



SNOMED CT Implementation Route Planner

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Implementation perspectives

A Organisational perspective
A Adoption and roll-out in an organisation
A Technical perspective
A Application design and development
A Technical requirements and realisation
A ldentifying required services
A Delivering and optimising required services
A Different types of technical implementation
A SNOMED CT-enabled health record system

A SNOMED CT terminology services
A SNOMED CT-enabled knowledge representation
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Where are you trying to get to?

Clinical Record System Guideline &
EHR, EPR, E| Knowledge Delivery

Aggregation, Analysis

Terminology Services

Research & Statistics
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Where are you trying to get to?

Clinical Record System Guideline &
EHR, EPR, Knowledge Delivery

Record Services

Terminology Services

Aggregation, Analysis
Research & Statistics
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Where are you trying to get to?

Clinical Record System
EHR, EPR, EMR &

Record Services (7 Data Entry

Data Retrieval

N Guideline &
l Knowledge Delivery

Aggregation, Analysis

Terminology Services |B ~ Research & Statistics

' —
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Why are you travelling?

ATo deliver your organizati o
A Specific requirements you need to identify

A To deliver the general benefits of SNOMED CT
A General requirements that SNOMED CT addresses

Understand the potential benefit of using SNOMED CT
Recognize limitations of some implementation types
Set realistic goals for delivery of specific benefits
Avoid unrealistic expectations
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EHR Benefits of SNOMED CT

A Enhancing the care of individual patients:
A Display of appropriate information
A Guideline and decision support integration

A Communicating, sharing relevant information throughout a care
team in different disciplines and geographical locations

A Enhancing the care of populations of patients:

A Epidemiology monitoring and reporting

A Research into the causes and management of diseases
A Supporting cost-effective delivery of care:

A Guidelines to minimize the risk of costly errors

A Reducing duplication of investigation and interventions

A Auditing the delivery of clinical services with opportunities for
detailed analysis of outliers and exceptions
A Planning service delivery based on emerging health trends
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Other Benefits of SNOMED CT

A Logical definitions
A Allows computation of equivalence and subsumption for clinically
relevant retrieval

A Post-coordination
A Allows refinement of meaning without need for combinatorial
explosion of code dictionary
A Version representation (in RF2)
A Allows full view of all versions of SNOMED CT ever released
A Permits tracking of component history
AEnable updating using smal/l nde

A Extensible design
A Allows addition of local Extension content

A Enables representation of derivatives such as subsets,
alternative views and cross-maps using a standard mechanism
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Other Benefits of SNOMED CT

A Broad scope of content

A Minimizes or removes the need to support multiple different code
systems for each speciality

A Provides a common semantic framework for consistent retrieval
and processing

A IHTSDO ownership

A Removes dependencies on proprietary coding schemes

A Shares development and maintenance costs between Members
In a fair manner dependent on national wealth

A Removes code system licence costs for implementers and end-
users
A Global approach

A Provides a standard International representation for clinical and
clinically related concepts

A Supports development of translations to national languages
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Where are you starting from?

A A green field site
A Addressing a new requirement with SNOMED CT as a part of
the new foundations
A A relic of an earlier generation
A Replacing a legacy system that partially addressed these
requirements without using SNOMED CT
A An evolving system

A Updating a system that is able to mutate to address new
requirements by accommodating SNOMED CT

13 27-10-2011

www.ihtsdo.org



STANDARDS DEVELOPMENT ORGANISATION

SNOMED CT Implementation Route Planner T o y \(:)

| L]
l\-

Who needs to come with you?

l Health Professionals

l Clinical Researchers l EHR Developers

l EHR Purchasers l Terminology Service Developers

l Health Service Managers l Guideline Developers

lKnowIedge Publishers
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EHR implementation is a team effort

A Clinical input needed to design system
A Safe & fit for purpose for all specialties and environments
A Compatible with clinical practice and local processes
A Technical input to design architecture and functionality
A The system must be usable, reliable and efficient
A Able to support data entry, storage, retrieval and communication
A Compliant with relevant technical standards
A Guidelines and decision support developers
A Enabling the EHR to apply and interact with relevant guidance
A Management
A Compliance with requirements for activity reporting, etc.
A Epidemiology and Clinical Research

A Ensure availability of required information for statistical reporting
and other studies
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What will you need on the journey?

A Involvement of motivated users
A To help design or configure a system to meet the requirements
and expectations of all interested parties
A Guidance Documents
A http://www.ihtsdo.org/fileadmin/user _upload/doc
and
A http://www.ihtsdo.org/publications/
A Education & Training & Expertise

A Different members of the team need different types of knowledge
and different levels of detailed understanding

A SNOMED CT Enabled software application(s)
A Develop, procure and integrate

A Commitment & Patience
A Focus on ensuring that benefits are delivered
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Involvement of motivated users

A Input from Clinical Users on input and display design
Anln a well designed SNOMED CT e
presence of SNOMED CT 1s felt r

A Data user awareness of SNOMED CT
AAAn understanding of SNOMED CT

way these relate to clinical user perceptions is necessary to
enable the power of SNOMED CT to be used effectively when

analyzing datao
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Education & Training requirements

A Health professional end-users
A General understanding of how to use the application
A Short SNOMED CT overview and relevance to their use

A People doing analysis and aggregation

A Understanding of SNOMED CT logical model including its use of
nNndescription |l ogico definitions

A How SNOMED CT is used within the record structure
A Effective ways to use SNOMED CT for retrieval

A Knowledge publishers
A Understanding of SNOMED CT logical model including its use of
Adescription | ogico definitions
A How SNOMED CT can be used in knowledge representations
Including guidelines and decisions support rules
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Education & Training requirements

A Health professional end-users
A General understanding of how to use the application
A Short SNOMED CT overview and relevance to their use

A Summary
A If the application is well-designed the SNOMED CT specific
element of training may be a brief overview
A Additional training may be needed if the application exposes
Arawo SNOMED CT structures to t

A Users who wish to run their own reports and analyses require
additional training on the impact of SNOMED CT logical
definitions on the overall Amo d
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Education & Training requirements

A Epidemiologists and those doing detailed analysis

and aggregation
A Understanding of SNOMED CT logical model including its use of

nNndescription |l ogico definitions
A How SNOMED CT is used within the record structure and how
the combined Amodel of meaningo

gueried and analyzed

A Summary
A Typically requires at least two-days training and further practical
experience for someone with existing knowledge of clinical data
analysis and retrieval
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Education & Training requirements

A System Designers and Developers
SNOMED CT technical knowledge
Terminology service knowledge and skills
Record service knowledge and skills
Legacy data migration

Change Management

Cross Mapping to classifications
Supporting development of derivatives
Supporting development of extensions

DD A D P P P

A Summary
A There is a lot of ground to cover

A Typically 3-5 days training and several days of practical
experience working with SNOMED CT documentation is needed
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A satellite level view of the route (part 1)

A Basic technical knowledge
A SNOMED CT logical design
A Role of Description Logic in SNOMED CT
A Release file structures
4 Including version snapshots and delta updates using RF2
A Requirements for supporting Extensions
A SNOMED expressions - including post-coordination
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Logical Model of SNOMED CT Components

Component

id: Sctld
effectiveTime: Time
active: Boolean
moduleld: Sctlid

/

Description

conceptld: Sctid
languageCode: String

typeld: Sctid
term: String
caseSignificanceld: Sctid

+conceptld

2. 1

Concept

+sourceld

Relationship

definitionStatusld: Sctld

1.~
+destinationld

0.*
+typeld

0.*

sourceld: Sctid
destinationld: Sctid
relationshipGroup: Integer
typeld: Sctid
characteristicTypeld: Sctld
modifierld: Sctid
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Concepts and Descriptions (1)

A A concept may have many different descriptions
A Each description is associated with only one concept
A Every concept and every description has a unigue Id

. . Fully specified name
—Descrntions / i
-2l asthic fundus structure (bhody structure)

g Euaﬂﬂt’jtzz fundus Stm':tur?\ Preferred Term
A fundus of stomach
-I=1 gastric fundus

Synonym
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Concepts and Descriptions (2)

A Each description links a term to only one concept

A Several concepts may have a description that includes
the same term

A Each of these descriptions has a different unique Id
even though the term contained is identical

JoB1107
J6R0401
42607

461607

LNjonjcnion

2 — —J1 T

LN
LN
LN
LN

\dstructure of fundus of gallbladder (hody structure)

s’ tructure of fundus Uteri (ody struct
5 \d structure of fundus Lten (hody structure)

U= == [Jgastric fundus structure (body structure)

s
~ 3 structure of fundus of eye (body structure)
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Concepts and Relationships

@ Lower limb finding @ Pain

/\ lower limb

Pain in lower limb @ structure

9 @ T
‘ /\. Calf structure
O

@

o)

Pain in calf

A pain in the calf has finding site calf
Pain in the lower limb has finding site lower limb |
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Limits to explicit enumeration of clinical ideas

The range of possible clinical ideas is enormous

A If every nuance of every symptom of condition at every
possible location is considered, the scale becomes
unmanageable

A A common way to construct representations of clinical
iIdeas by combining concepts can solve this problem

A The common construction used by SNOMED CT is
cal |l edcofioprodsitnat i ono
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Post-coordinated expressions allow refinement

A Post-coordinated expressions enable additional detail to

be added when required.
A For example:
4 Laterality = [Left or Right]
4 Causative agent = [Substance causing allergy, poisoning, etc]
A The SNOMED CT Concept model ensures that these
refinements are processed logically
AfnDescription | ogico is used to
different ways of representing similar information
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Reference Sets

A Sets of references to SNOMED CT components
A Thenameo Ref erence Setd i s abbrevi.
A Refsets are a flexible extensibility mechanism which can ...
4+ Mark or annotate SNOMED CT concepts or descriptions
4 Link SNOMED CT concepts to other information

Refsets are used for different purposes

To represent subsets

To indicate language/dialect preference for terms

To prioritize particular items in a search list

To specify alternative hierarchies

To attach metadata to a component

To attach annotations or other information to a component
To represent cross-maps to classifications such as ICD10
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A satellite level view of the route (part 2)

A Terminology service knowledge and skills
A Representation and optimization of SNOMED CT
4+ Database schemas and other options
A Basic terminology services
4 Component data, versioned views
A Intermediate terminology services
4 Searches, hierarchies, filtering with reference sets, etc
A Advanced terminology services
4 Subtype testing and expression equivalence testing
A Language specific search and display services

www.ihtsdo.org 30 | 27-10-2011
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SNOMED CT Enabled applications

A Two distinct type of service
A Terminology services
A Record services
A Developing
A Design it and do it all yourselves; or
A Include components from others.
A Buying
AnOff the pego or Amade to measu

A ldeal is usually an off the peg solution that can be configured to
meet specific requirements

A Integrating
A Fitting the SNOMED CT Enabled applications into an overall
health information system architecture
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SNOMED CT-enabled application architecture

A Terminology services
A Reference services
4 Foundation services
+ Data installation and updating
4 Finding terms and concepts
A User interface services

A Record services
A Entry
A Storage
A Retrieval
A Communication
A Migration
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Terminology services

A Significance
A Terminology services can be logically separated from application
data specific record services
A Development options
A Build the service as an integral part of you application
A Build your own server with a clear API
A Use a third party server
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Overview of terminology services

A Importing and updating release files

A Accessing information about identified components
A Concepts, Descriptions and Relationships

A Traversing the associations between components
A Concept A Description(s)
A Description A Concept
A Concept A Relationship(s)
A Relationship A Concept

A Pre-coordinated subsumption testing
A Testing whether a concept is a subtype descendant of another
concept

A Supporting post-coordinated expressions
A Including post-coordinated equivalence and subsumption testing
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A Access to hierarchically related concepts

A Subtype children

A Subtype descendents

A Supertype parents

A Supertype ancestors

Al dentifying fispecial 0o concepts
A Subsumption testing

A Top-level ancestor checking

A Retrieval of concepts that are subtypes of a specified concept

A Restricting search scope to subtypes of a specified concept
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What is subsumption testing?

A A subsumption test determines whether one concept or
expression is a subtype of another concept or

expression
A A subtype implies its supertypes
AThi s means 1 f O0A6 1s true all S
A For example:
A Oracture of neck of femuré 1 s a sfractute pfgeenur@ ,f wh i
I s a s ubactyroodbomed @whi ch i s digordserdi bt yp
Al f s ome o ractuteafsneck ofdemurdé 1t i s al so

h a v efraciure ®f femurd fractude of boned a nddsorderd 6
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Importance of subsumption testing (1)

A Selective data retrieval

A Many clinical information retrieval criteria specify a clinical
condition and its subtypes

For example,

AA request for oall record entr.i
AThis must i1 nclude oO6fracture of
femur 6, ofracture of tibiabo, ¢

A In short, it includes all records that represent subtypes of
0fracture of Dbonedo
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Importance of subsumption testing (2)

A Data entry requires subtype testing to:
A Apply appropriate constraints to searches

4 E.g. So clinical findings are not listed when searching for a
procedure

A Organise and rationalise search lists
4+ E.g. To minimise repetition by nesting subtypes rather than
showing them all in a flat list
A Apply concept model constraints to post-coordination
4 E.g. To display refinable attributes when a concept is
selected and to restrict the values to those applicable to that
type of concept.
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Subsumption testing conclusions

A Most live implementations should use a transitive closure
table to optimise testing
A If storage or distribution file size is an issue then the

branch range approach is a good alternative
A Note: This approach is used in the CliniClue Browser

A In future releases the IHTSDO plans to:
A Distribute a transitive closure table
A Make available a script for generating this table

A Queries for deriving the transitive closure have an
advantage over the raw table when extensions are used

A The following slides show MS SQL Server scripts that create this
table and populate it from current SNOMED CT distribution
tables
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Searches

A Requirements
A Performance
A Flexibility
A Using SNOMED CT resources
A Word Key
A Dual Key
A Excluded Words
A Word Equivalents

A Constraining and modifying searches
A Excluding inactive components
A Constraints based on subsumption
A Language Refsets
A Simple Refsets (subset, display orders and prioritisation)
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Supporting rational post-coordination

A Refining defining relationships
A Enabling selection of a more specific value for a defining
relationship
A Applying the Machine Readable Concept Model
A Enabling selection of an attribute permitted for type of focus
concept
A Enabling selection of permitted values for a chosen attribute
A Post-coordination expression constraints

A Supporting use of more specific constraints to limit or require
post-coordination in particular fields
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A satellite level view of the route (part 3)

A Record service knowledge and skills

A

A
A

A

Interface between record structure and use of terminology and

the 1 dea of a fnAmodel of meaning
Pros and cons of using pre and post-coordinated data

Effective approaches to storage of SNOMED CT expressions in
different record structures

Range of SNOMED CT data entry methods appropriate for

different circumstances:

4 Searches, reference set filtering, hierarchical refinement,
refinement using post-coordination, templates and protocols
linked to pre-assigned expressions, short-cut abbreviations,
NLP applied to text, graphical selection of body sites, etc,
etc.

Challenges and solutions for effective retrieval of SNOMED CT
expressions
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Record service requirements

A Enable effective use of SNOMED CT as part of a
software application that provides a defined set of

services

A The sets of services provided include

A Electronic Health Records
4 Ranging from individual departmental records systems to
comprehensive enterprise-wide electronic record systems

A Knowledge resource representation
4 Including guideline representation and decision support tools

A Aggregation and retrieval
4 Including data warehousing
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Data capture and data representation

A Effective data capture is vitally important

A It needs to be easy in terms both of
4 the time and effort required; and
4 the way it fits in with working practices

A Data capture is only worthwhile if the data

captured can be usefully reused

Therefore

A Data capture does not define the requirements for
data content and representation

A Data capture needs to be designed to meet
requirements for subsequent retrieval
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Data entry modes are good servants but poor masters

A Approaches to data entry need to be tailored to the way

different groups of clinicians work and think
A A common approach to the user interface
A But not one size fits all

A As the following examples illustrate the same information

may be captured in different ways
A How does this affect content and representation?
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Different ways to capture the same meaning (1)
Simple check-boxes

i, Admission Record - FH

-Family History
Asthma v X C ¥ 92
Diabetes Mellitus ~ % & « ¢ 9
Heart Disease X C ¥ 2
Joint disorders ~ x ¢~ « & 9

Suggests a Model of Use consisting of codes assigned
values of Atrueo, nfalseo or 0

L
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Different ways to capture the same meaning (2)
Selection of terms

. Admission Record - FH

—Family History

farmly history diabetes

o FH: &sthma
o FH: lschemic heart dizeasze

S'EIEEE"FH"

\ B ifarmily histo heart

Suggests a Model of Use consisting of individual coded statements with :|
associated text l
5
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Different ways to capture the same meaning (3)
Free text with natural language processing

. Admission Record - FH

-Family History

Hasz a farily buztory of Diabetes melitus -

Does hok have a farmily bistany
of Heart dizeaze or &sthma _l

Suggests a Model of Use consisting of text tagged with
relevant codes. :I
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Answering questions based on data capture mode

If information is represented according to the way it is
captured it may be difficult to answer simple guestions
Does the patient have a family history of diabetes

mellitus?é expands to e

ADo they have a family history f
checked as present?

ADo they have a family history r

di abetes mellitusd I s present?
A Do they have text that 1 s tagge
mel |l i tusd Iin the context of a s

hi storyao?
A ... there are also other data capture representations to consider

|
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Retrieval as a determiner of data content & representation

A To support effective reuse a health record must make it
possible to answer relevant questions accurately and
efficiently

A To answer relevant questions information must be
selectively retrieved so it can be displayed or analysed

A Therefore, retrieval requirements are an important

determiner of requirements for data content and

representation
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Approaches to health record structure

A Proprietary database designs
A Many and varied

A Standards
A HL7 Version 3 based models
4 Including T HL7 CDA and HL7 Clinical Statements
A EN13606 based models
4 Including T openEHR
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Historical misconceptions about

terminology and structure

P
Our Information model|i

terminology independ

Our terminology can be us
¢t Inany health record
Information model

/

/
Y
[or

Component
Entry Cluster -
Finding Procedur
Observation  Evaluation Blood / N
pressure Flu Otitis Appendectom
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Recognising interdependencies

A Practical consequences of interdependency between terminology
and structural information models are often underestimated
A Information models cannot be terminology neutral

A SNOMED CT implementation is dependent on tight integration with
standard information models

A Developers of clinical terminologies and clinical information models
should adopt policies that facil:i
their contributions

/There must be collaborative development
between the SNOMED CT Concept Model
and an information model in order for

effective implementation of SNOMED CT D

IHTSDO Concept Model
Special Interest Group April 2008
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Entry of post-coordinated expressions

A Consistent representation is essential for retrieval
A User interfaces need to be tailored by use case

A Therefore
4 The relationship between user-interface and representation
cannot be one-to-one

A Using post-coordinated expressions to represent
data need not mean more mouse-clicks or key
presses

A A well designed user interface
A Should not slavishly follow the structure of expressions and their
possible refinements
A Should apply a mix-and-match of techniques data entry
techniques that suit users
A Should record information consistently using post-coordinated
expressions to support retrieval
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Favourites and shortcuts

A A good user interface should allow commonly used
expressions to be entered using shortcuts
A Some of these may be built into the application
A Others should be user or department configurable
A Examples
A TET1A 703300070
4 First tetanus vaccination
A #LTIB A 1978002 : 272741003 = 77710000
4 Fracture of left tibia
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Structured data entry forms

A User selection from a small list of possible descriptions

A A context subset may specify a list of options for a field
A Very short list T drop-down user selection
A Longer lists require constrained search facility

A Check boxes and other screen devices may be
associated with hidden coding options

A Entries of numeric or other values may be labelled with
appropriate concept identifiers
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Structured data entry forms

+[ Breast Biopsy Checklist _ (O] =
H iSTD|DgiC T}.-"l;je Ductal carcinoma in zit
Histologic Grade  |Grade I: 35 point -
° S 80248007

Tubule formation  |Majorty of tumor >75% [score

Fitotic count 210 mitozes per 10 HPF [=
86616005

TuUmor size 2.1 I

Turmor site Left Breast

Right Breast
Both Breasts




STANDARDS DEVELOPMENT ORGANISATION

SN@MED CT Impiem@ﬁfaﬁﬁn Route P!@n!m%ﬂ' INTERNATIONAL HEALTH TERMINOLOGY i -%i\)

Enhanced Interfaces for reflnement
=10 x|

Selected concept

IFran:ture af Fermur

71620000

I bone structure of fermur F efine

Side

Left (o Right Bilateral (@

Ifran:ture m—
/7771000
| Upen Cloged _ Rsfine |
Ve mﬂﬂund\ i
EPD-I:'IE'II'I'Iir'IL.ItE!Ij 397181002 i
52329006

pathalogical
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Auto-encoded indexing of text

Open comminuted fracture of the left tibia

fracture of tibia
associated morpholofj fracture, open, comminuted

: finding site & bone structure of tibia

aterality

A Concepts chosen to index text
A Computer program matches text to concepts via key word search
A Human intervention needed to resolve ambiguities
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A satellite level view of the route (part 4)

A Change Management
A Options for migrating data from legacy systems
A Dealing with updates to the terminology and managing the
Impact of these on existing data, queries and protocols
A Cross Mapping to classifications (e.g. ICD10)
A Using SNOMED CT Cross maps files

A Supporting development of derivatives

A Allowing system integrators to configure systems by adding
localized Reference Sets.

A Supporting development of extensions

www.ihtsdo.org 66 | 27-10-2011
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Where can you get help?

A IHTSDO Members

A Check with the Member organization in your country
See http://www.ihtsdo.org/members/

A IHTSDO Support (support@ihtsdo.org)
A IHTSDO Special Interest Groups (SIG)

A Implementation SIG
A Other SIGs relevant to particular specialties and topics

| ncl udi/p/gqatore;]y

Anesthetics

Family Practice / General Practice
Mapping

Nursing

Observables and Investigations
Pathology (IPaLM SIG)
Pharmacy

T> T T> T T I>o I

http://www.ihtsdo.org/about -ihtsdo/governance -and -advisory/working -qgroups/special -interest -groups/

www.ihtsdo.org 67 | 27-10-2011
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How can you help others?

A The IHTSDO is a collaborative community
A No one has all the answers to all the questions
A Each implementation is a learning experience
A Pass on what you have learnt to those who follow
A Join and contribute to the Implementation SIG

A Implementation Special Interest Group (SIG)
A Join the regular discussion meetings and add you experience
A Submit a short paper summarizing
4 An issue you faced
4 Options you considered,
4~ Chosen approach
4 Experience while applying that approach
A Provide the solutions that worked for you as input to discussions
A Volunteer to present your implementation to the group

www.ihtsdo.org 65 | 27-10-2011
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How long will it take?

A It depends

A How far you intend to go T breadth of requirements
A How much baggage you take with you
4 Scale of implementation & volume of legacy data
A Set a realistic pace

A Impatience and corner cutting have risks
A More haste T less speed

A Sensible check-points with measurable achievements
A For example,

4 Test key components in the proposed solution before
committing to full scale implementation

» Field test prototypes that provide end-to-end demonstrations
addressing each part of the requirement

4 Implementing in one department initially rather
than a big bang

www.ihtsdo.org 69 | 27-10-2011
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Why not make a simpler route?

A KISS
AoOKeep It Simple Stupi do

A A delightful acronym but not a universal truth
Alt presumes it is O0simplebo
A If something is complex, you cannot keep it simple
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Dealing with inherent complexity

OEveryt hi
should be made
as simple as
possible,

but no
simpler. 6

Albert Einstein
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Making it as simple as possible - but no simpler

Clinical information is inherently complex

Alt consists of 1 nterwoven t
A The stories of individual patients
A Current knowledge based on previous stories

A Interconnections at anatomical, physiological and psychological
levels

A Perceptions of individual clinicians and patients and the cultures
within which they live and work

A The challenge is to make it as simple as possible
A SNOMED CT must be made simple for end-users
A That simplification requires engineering
A That engineering is necessarily complex
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Misconceptions about SNOMED CT

| must understand

how SNOMED CT
works before |
agree to use it /

—

It is too complex for
me to understand.
Therefore, | do not

need It.



