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Objectives!
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•  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	
  

	
  
	
  



Overview!
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•  Background 

•  History 

•  Local information model 

•  SNOMED CT as reference 

•  UK’s dm+d 

•  HIBA’s drug composition service 



Background!
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Non-­‐profit	
  academic	
  medical	
  center	
  
Network	
  of	
  two	
  hospitals	
  with	
  800	
  beds	
  
800	
  home	
  care	
  pa5ents	
  
24	
  ambulatory	
  clinics	
  
>2,200,000	
  outpa=ent	
  visits	
  (annually)	
  
	
  
Since	
  1998	
  HIS	
  (Italica)	
  
EHR:	
  
Fully-­‐implemented	
  (paperless)	
  
Web-­‐based	
  
Problem-­‐oriented	
  
Pa5ent-­‐centered	
  



Background!
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A bit of History!
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• 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 



A bit of History!
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• 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 



Local information model (2001)!
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•  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	
  
	
  



Local information model (2001)!
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Local information model (2001)!
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•  "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	
  
	
  



Local information model (2001)!
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•  2280  drugs 

•  477 pharmaceutical laboratories 

•  7892 generic drugs 

•  12790 products 

•  26594 individual presentations	
  
	
  



Next steps!
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•  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	
  
	
  



SNOMED CT!
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Pharmaceu=cal	
  /	
  biologic	
  product	
  
Introduced	
  as	
  a	
  top-­‐level	
  hierarchy	
  in	
  
order	
  to	
  clearly	
  dis5nguish	
  drug	
  
products	
  (products)	
  from	
  their	
  chemical	
  
cons5tuents	
  (substances).	
  
The	
  levels	
  of	
  drug	
  products	
  represented	
  
in	
  the	
  Interna+onal	
  Release	
  include	
  
VTM	
  and	
  VMP.	
  	
  

Substance	
  
Contains	
  concepts	
  that	
  can	
  be	
  used	
  for	
  
recording	
  ac+ve	
  chemical	
  cons5tuents	
  
of	
  drug	
  products,	
  food	
  and	
  chemical	
  
allergens,	
  adverse	
  reac5ons,	
  toxicity	
  or	
  
poisoning	
  informa5on,	
  and	
  physicians	
  
and	
  nursing	
  orders.	
  



SNOMED CT!
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SNOMED CT!
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SNOMED CT!
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Virtual	
  Therapeu5c	
  Moiety	
  
(VTM)	
  

Compuesto	
  Terapéu5co	
  Virtual	
  

Virtual	
  Medicinal	
  Product	
  
(VMP)	
  

Presentación	
  Clínica	
  

Actual	
  Medicinal	
  Product	
  
(AMP)	
  

Producto	
  Comercial	
  

Core	
  Snomed	
  CT	
  

Paroxetina

Paroxetina	
  20mg	
  comp

DISPAX	
  20mg	
  compExtension	
  

Core	
  Snomed	
  CT	
  



Benefits of using SNOMED CT as reference!
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•  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 

•  research 
	
  
	
  



Local information model mapped to 
SNOMED CT!
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•  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	
  
	
  



Local information model mapped to 
SNOMED CT!
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Local	
  drug	
  model	
   SNOMED	
  CT	
  drug	
  model	
  	
  

Ingredients	
   Substances	
  

Dosage	
  forms	
   Dosage	
  forms	
  

Generic	
  Drug	
   VTM	
  Subtype	
  

Logis5c	
  Generic	
   VMP	
  



The problem with SNOMED CT!
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•  doesn’t represent strength and unit of measure in a 
disaggregated (computable) form 

•  means problems for logistics and e-prescribing	
  
	
  

Paroxetina 20 mg compParoxetina	
  20mg	
  comp



Next steps!
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•  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	
  
	
  



UK’s dm+d model!
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UK’s dm+d model!
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UK’s dm+d model!
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UK’s dm+d model!
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•  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	
  



HIBA’s drug composition service!
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Virtual	
  Therapeu5c	
  Moiety	
  
(VTM)	
  

Compuesto	
  Terapéu5co	
  Virtual	
  

Virtual	
  Medicinal	
  Product	
  
(VMP)	
  

Presentación	
  Clínica	
  

Actual	
  Medicinal	
  Product	
  
(AMP)	
  

Producto	
  Comercial	
  

Virtual	
  Medicinal	
  Product	
  Pack	
  
(VMPp)	
  

Presentación	
  Clínica	
  con	
  Formato	
  
Paroxetina 20 mg comp30

Paroxetina

Paroxetina	
  20mg	
  comp

DISPAX	
  20mg	
  comp

Paroxetina	
  20mg	
  30	
  comp

DISPAX	
  20mg	
  30	
  comp
Actual	
  Medicinal	
  Product	
  

(AMPp)	
  
Producto	
  Comercial	
  con	
  Formato	
  

Inherits	
  



HIBA’s drug composition service!
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•  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	
  
	
  



HIBA’s drug composition model (VMP)!
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VMP!
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VMPP!
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VMP!
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VMP!
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VMPP!
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AMP!

Departamento de Informática en Salud	





AMPP!

Departamento de Informática en Salud	





Finishing remarks!
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•  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	
  
	
  



Thank you very much!!
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john.mayan@hospitalitaliano.org.ar	
  

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


