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Obijectives

» to share our experience in the development,
implementation and support of a local drug information
model, its mapping to SNOMED CT and its adaptation
based on the dm+d model, which supports several
institutions in the countries of Argentina and Uruguay
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Overview

« Background

* History

* Local information model

« SNOMED CT as reference
+ UK’'s dm+d

* HIBA's drug composition service
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Background
Non-profit academic medical center RITALI CA

Network of two hospitals with 800 beds HISTORIA CLINICA ELECTRONICA UNICA
800 home care patients

24 ambulatory clinics

>2,200,000 outpatient visits (annually)

Since 1998 HIS (Italica)

EHR:

Fully-implemented (paperless)
Web-based

Problem-oriented
Patient-centered ‘Ig PLAN DE SALUD
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A bit of History

*1998: HIS development started. Ambulatory record
Implemented. Free text entry with centralized secondary
codification

«2001: thesaurus started, secondary coding with ICPC-2 and
ICD-10. CPOE using local drugs information model created
«2002/3: SNOMED CT evaluation, SNOMED CT added to
thesaurus

«2004: institutional extension, interactive coding (with non
valid terms). Cross maps to ICD-9 for DRG
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A bit of History

«2005: terminology server implementation across HIBA
«2007: terminology services offered to other institutions.
Local drugs information model mapped to SNOMED CT
«2013: drug composition service based on dm+d

«2015: CDSS based on drugs and allergies knowledge
database and SNOMED CT
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Local information model (2001)

* In order to implement an electronic prescription system in
the EHR an information model was created

« this model was designed to represent the complexity of
drugs in Argentina
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Local information model (2001)
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Forma Farmacéutica |

Monodro:a I

‘ot

Genérico
Monodroga’s
Potencia Producto
Forma Farmaceutica Nobre Comercial
Laboratorio

Continente

Genérico Logistico | Presentacion
Monodrogas Nobre Comercial
Potencia Laboratorio
Forma Farmaceutica

Genérico Logistico/s
Cantidad de Unidades
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Local information model (2001)

« "Generic Drug" - related to the active components
(ingredients), the pharmaceutical form (dosage form) and
the amount of each ingredient (strength)

* many pharmaceutical products have different containers
for the same "Generic Drug", and the interchangeability
calculations were difficult

« "Logistic Generic" - includes the container of fluids or
creams and allows for a better administration of the
hospital’s stock
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Local information model (2001)

« 2280 drugs

« 477 pharmaceutical laboratories
« 7892 generic drugs

« 12790 products

« 26594 individual presentations
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Next steps

« we needed to interoperate between different systems and
desired to adopt a standard

« created a terminology server with an interface terminology

« SNOMED CT was adopted as reference terminology
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SNOMED CT

v SNOMED CT Concept

> Body structure (body structure)
s Clinical finding (inding) Pharmaceutical / biologic product
> Environment or geographical location (environment/ location) IntrOduced as d tOp'|eVe| hierarChy in
»  Event(event) order to clearly distinguish drug
>  Observable entity (observable entity) products (products) from their chemical
> @ Owanism (organism) _ . _ constituents (substances).
> IDhan.naceutlca‘I ."bIO.lOgIC pro@uct |_product)| The Ievels Of drug products represented
> Physical force (physical force) . . .
> () Physical object (physical object in the International Release include
> Procedure (procedure) VTM and VMP.
> Qualifier value (qualifier value)
> Record artifact (record artifact) Substance
> Situation with explicit context (situation) ]
> SNOMED CT Model Component (metadata) Contains Concepts that can be USEd for
s Social context (social concept) recording active chemical constituents
> Special concept (special concept) of drug products, food and chemical
>  Specimen (specimen) allergens, adverse reactions, toxicity or
>  Staging and scales (staging scale) poisoning information, and physicians
> f Substance (substance) | and nursing orders.
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SNOMED

CT

323509004
Amoxycillin 250mg capsule (product)

LE®

P 350162003
Oral form amoxycillin (product)
’ 127489000 372687004
Has active ingredient (attrbute) Amoxicillin (substance)

411116001

108 HOSPITAL ITALIANO
a1 lm de Buenos Aires

> Has dose form (attrbute)

—

420692007
Oral capsule (qualifier value)
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SNOMED CT concept

SNOMED CT

Pharmaceutical/Biologic Substance
product
ISA ISA
- Multiple Layers Multiple Layers
Product Category - (drug/product class)

Thrombolytic Agent (product)

Product Category - (functionality)

Tissue Plasminogen Activator
Preparation (product)

ISA
VTM
Has active ingredient
Alteplase (product) > Alteplase (substance)
ISA
VMP

Alteplase 10mg powder and
solvent for injection

solution vial (product) International
Release
1S A ISA
AMP AMP _
Extensions
Activase 10mg powder and Actilyse 10mg powder and

solvent for injection solvent for injection

solution vial solution vial
(US Drug Extension) (UK Drug Extension)

Departamento de Informdtica en Salud
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SNOMED CT

Core Snomed CT

Core Snomed CT

Extension
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Paroxetina

Paroxetina 20mg comp

DISPAX 20mg comp

Virtual Therapeutic Moiety
(VTM)

Compuesto Terapéutico Virtual

Virtual Medicinal Product
(VMP)

Presentacion Clinica

Actual Medicinal Product
(AMP)

Producto Comercial
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Benefits of using SNOMED CT as reference

using a standard terminology opens the doors to
interoperability between different actors

* it allows for the exchange of information between
systems, healthcare institutions, providers, governmental
organs

* integration with knowledge bases for CDSS
* management

e research
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Local information model mapped to
SNOMED CT

» taking into account the components of both models
(local model and SNOMED CT), we proceeded to
mapping them

« 437 drugs, 20% of the total of 2280 were not represented
in SNOMED CT

« these drugs were modeled on a local extension of
SNOMED CT
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Local information model mapped to
SNOMED CT

Local drug model SNOMED CT drug model

Ingredients Substances
Dosage forms Dosage forms
Generic Drug VTM Subtype

Logistic Generic VMP
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The problem with SNOMED CT

« doesn’t represent strength and unit of measure in a
disaggregated (computable) form

* means problems for logistics and e-prescribing

Paroxetina 20mg comp ‘ Paroxetina| |20 |mg |comp
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Next steps

« we needed to offer drug terminology services to other
institutions in our country and potentially other countries

« we needed a (relatively) easy way to construct drug
dictionaries for other countries without creating them from
the ground up

« we wanted to keep SNOMED CT as the reference
standard

 we didn’t want to use our local model metadata to
complement SNOMED CT
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UK’s dm+d model

dm+d data model dictionary of
medicines + devices

Key use cases:

Dose based prescnbing
(.e. most commonly used prescribing
model in secondary care).

Recording of partial
medication information.

Key use cases:

Product (generic) based prescribing VMP VMPP
(i.e. most commonly used prescribing Virtual Medicinal Virtual Medicinal
model in primary care). Product Product Pack
Product identification and selection for Amoxicillin 500mg Amoxicillin 500mg
dispensing/administration. capsules capsules 21 capsule

Recording of information
within patient records.

Key use cases:

AMPP
Product (brand/manufacturer) Actual Medicinal
based prescribing, Product Pack
Product identification and selection for Amoxil 500mg capsules
dispensing/administration. (GlaxoSmithKline) 21

capsule
Recording of information within
patient records.

11! HOSPITAL ITALIANO

de Buenos Aires

Key use cases:

Identification/selection of pack
size for dispensing.

To record dispensed fems
including pack size.

Provides information for
electronic reimbursement,

Key use cases:
Identification of pack size + availability.

To record dispensed items including
pack size and manufacturerbrand.

Pricing.

Links to supply chain (e.9. GTIN
(barcode) mapping).

Provides information for
electronic reimbursement.

Departamento de Informdtica en Salud



UK’s dm+d model

Virtual Medicinal Product Attributes

ID

Name

Date name is applicable from
Short Name

Basis of Name

Previous ID

Previous Name

Basis of Previous Name

Name Change Reason

Virtual Therapeutic Moiety Name
Invalid

Date ID is applicable from
Combination Product Indicator
Sugar-free

Gluten-free

Preservative-free

CFC-free

Prescribing Status
Non-Availability
Non-Availability Status Change Date
Unit Dose Form Indicator

Unit Dose Form Size

Unit Dose Form Units

Unit of Measure

321964006
Paroxetine 20mg tablets

rINN - Recommended International Non-proprietary

Paroxetine
No

Valid as a prescribable product
Actual products are now available

Discrete
1

tablet
tablet

Dose Form Identifier
Dose Form

385055001
Tablet

Dose Form Information

Drug Route Identifier
Drug Route

26643006
Oral

Drug Route Information

HOSPITAL ITALIANO
de Buenos Aires
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UK’s dm+d model

[ngredieots |

Ingredient Substance Identifier 96214003

Ingredient Substance Name Paroxetine hydrochloride
Basis of Strength Substance Identifier Paroxetine

Basis of Pharmaceutical Strength Based on Base Substance
Strength Value Numerator 20

Strength Value Numerator Unit of Measure mg

Strength Value Denominator
Strength Value Denominator Unit of Measure

Controlled Drug Prescribing Information

Controlled Drug Category No Controlled Drug Status
Category change date
Category prior to change date

Ontology Dose Form and Route Information

Ontology Dose Form and Route tablet.oral

Name Paroxetine 20mg tablets (Mylan Ltd)

Name Paroxetine 20mgq tablets (IVAX Pharmaceuticals UK Ltd)
Name Paroxetine 20mg tablets (Alliance Healthcare (Distribution) Ltd)
Name Paroxetine 20mq tablets (Kent Pharmaceuticals Ltd)
Name Paroxetine 20mg tablets (A A H Pharmaceuticals Ltd)
Name Paroxetine 20mg tablets (Actavis UK Ltd)

Name Paroxetine 20mq tablets (Sandoz Ltd)

Name Paroxetine 20mg tablets (Sterwin Medicines)

Name Paroxetine 20mg tablets (Teva UK Ltd)

Name Paroxetine 20mg tablets (Genus Pharmaceuticals Ltd)
ID 5533611000001109

Name Paroxetine 20mg tablets 14 tablet

ID 5408911000001109

Name Paroxetine 20mg tablets 28 tablet

ID 1083911000001105

Name Paroxetine 20mg tablets 30 tablet

Departamento de Informdtica en Salud
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UK’s dm+d model

 allows the complete representation of comercial products
without the need to use local metadata to complement

SNOMED CT'’s standard representation

 this model was adapted by other countries outside UK,
like Spain and Chile
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HIBA’s drug composition service

Virtual Therapeutic Moiety
Paroxetina (VTM)

Compuesto Terapéutico Virtual

Virtual Medicinal Product
Paroxetina 20mg comp (VMP)

Presentacion Clinica

Virtual Medicinal Product Pack
Paroxetina| |20 mg 30 comp Paroxetina 20mg 30 comp (VMPp)

Presentacion Clinica con Formato

Actual Medicinal Product
DISPAX 20mg comp (AMP)

Producto Comercial

v Actual Medicinal Product

Inherits DISPAX 20mg 30 comp (AMPp)
Producto Comercial con Formato
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HIBA’s drug composition service

» the drug composition service requires an ad-hoc data
model, but strictly linked to SNOMED CT as the reference
terminology used by the rest of our HIS

* based on UK’'s dm+d data model to incorporate new
metadata to the reference model
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HIBA’s drug composition model (VMP)

Farmacos HI Terminologia

paroxetina

VMP
-
DesclD

® Descripcion

11! HOSPITAL ITALIANO
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Buscar

VMP

Resultado VMP

Descripcion ID 5410021000999114

Descripcion

PAROXETINA 20 MG COMPRIMIDO

Desc Resumida

Descripcion VTM

PREPARADO CON PAROXETINA

Departamento de Informdtica en Salud



VMP o

OProducto combinado @ [Libre de conservante
[Libre de Azucar [Libre de CFC
ULibre de gluten Forma de dosis | Discreta v
Cantidad unidad asistencial |1 Unidad Asistencial COMPRIMIDO
VMP Composicion @®Principal
Sustancia
PAROXETINA
“ISustancia Base @
Valor de potencia del numerador Unidad de medida del numerador
20 | MILIGRAMO |
Valor de potencia del denominador Unidad de medida del denominador

| | | |

Vias de Administracion

Via Administracion ’ORAL “9‘Preferida H

Forma farmaceutica

Forma farmaceutica ’COMPRIMIDO ‘ B

Unidad Asistencial

Unidad asistencial |COMPRIMIDO \ =)

HOSPITAL ITALIANO
de Buenos Aires
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VMPP  upr

VMP

ID VMP 5410021000999114
Descripcion VMP PAROXETINA 20 MG COMPRIMIDO

VMPP @
VMPP PAROXETINA 20 MG COMPRIMIDO X 30 COMPRIMIDOS

UProducto combinado

Cantidad pack 30 Unidad medida pack ’COMPRIMIDO
VMPP ©
VMPP PAROXETINA 20 MG COMPRIMIDO X 10 COMPRIMIDOS

UProducto combinado

Cantidad pack 10 Unidad medida pack rCOMPRIMIDO ‘
VMPP ©
VMPP PAROXETINA 20 MG COMPRIMIDO X 60 COMPRIMIDOS

JProducto combinado

Cantidad pack 60 Unidad medida pack |COMPRIMIDO
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VMP  vvP

Resultado VMP

Descripcion 1D 14165511000999111

Descripcion

AMOXICILINA 400 MG/S ML / ACIDO CLAVULANICO 57 MG/5 ML SUSPENSION

Desc Resumida

AMOXICILINA 400 MG/5 ML / ACIDO CLAVULANICO 57 MG/5 ML SUSPENSION

Descripcion VTM

PREPARADO CON ACIDO CLAVULANICO + AMOXICILINA

Mas datos

[JProducto combinado @ [Libre de conservants

[ULibre de Azucar [Libre de CFC

ULibre de gluten Forma de dosis | Discreta v
Cantidad unidad asistencial ’1 ‘ Unidad Asistencial ’MEDIDA (5 ML) ‘

108 HOSPITAL ITALIANO
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VMP

1 HOSPITAL ITALIANO
¥ de Buenos Aires

VMP Composicién ®Principal

Sustancia

AMOXICILINA

“ISustancia Base @

Valor de potencia del numerador
80 \

Valor de potencia del denominador

VMP Composicién OPrincipal

Sustancia

’ACIDO CLAVULANICO
¥ISustancia Base ©

Valor de potencia del numerador

114

Valor de potencia del denominador

i |

Vias de Administracion

Via Administracion IORAL

Unidad de medida del numerador

MILIGRAMO

Unidad de medida del denominador

MILILITRO

Unidad de medida del numerador

MILIGRAMO

Unidad de medida del denominador

MILILITRO

® Preferida -

Forma farmaceutica

Forma farmaceutica ’SUSPENSION

Unidad Asistencial n

Unidad asistencial  MEDIDA (5 ML)
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VMPP

VMPP

VMP

ID VMP 1416551100099911
Descripcion VMP AMOXICILINA 400 MG/5 ML / ACIDO CLAVULANICO 57 MG/5 ML SUSPENSION

VMPP @

VMPP AMOXICILINA 400 MG/5 ML / ACIDO CLAVULANICO 57 MG/5 ML SUSPENSION X 70 ML

JProducto combinado

Cantidad pack 70 ' Unidad medida pack VMILILITRO

HOSPITAL ITALIANO
de Buenos Aires
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AMP

Farmacos HI Terminologia

=1  AVP

AMP

-
DesclD Resultado AMP

® Descripcion

Descripcion ID 15041491000999113

Descripcion DISPAX 20MG TAB. REV.

Description Resumida DISPAX 20MG TAB. REV.

VMP PAROXETINA 20 MG COMPRIMIDO
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AMPP

HOSPITAL ITALIANO
de Buenos Aires

AMPP

AMP

ID AMP 1504149100099911:

Descripcion AMP DISPAX 20MG TAB. REV.

AMPP ©

AMPP: DISPAX 20MG TAB. REV. X 10

VMPP Asociado: PAROXETINA 20 MG COMPRIMIDO RECUBIERTO X 10 COMPRIMIDOS

AMPP ©

AMPP: DISPAX 20MG TAB. REV. X 30

VMPP Asociado: PAROXETINA 20 MG COMPRIMIDO X 30 COMPRIMIDOS
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Finishing remarks

 allowed us to create and maintain a drug dictionary for
Argentina and Uruguay to support other institutions

 in the process of creating a drug dictionary for a brazilian
institution

« implemented CDSS for drug-allergy and drug-drug
interactions based on SNOMED CT and an in-house
Drugs Knowledge Base

 in the process of adaptation for its use in other institutions
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Thank you very much!

SERVICIOS .
=) TERMINOLOGICOS

i

http://www.hospitalitaliano.org.ar/infomed/index.php?contenido=term.php
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