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A.	  Data	  types	  in	  medical	  informa4cs	  

1.  Pa,ent’s	  data	  types:	  Informa,on	  System.	  

2.  Temporal	  data.	  

3.  Medical	  imaging.	  
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Data	  types	  in	  medical	  informa4cs	  

1.  Pa,ent’s	  data	  type:	  

•  Unstructured	  

•  Document	  oriented	  

•  Strongly	  structured	  

•  Hybrids	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  unstructured	  
•  Natural	  language.	  
•  Easily	  interpreted	  by	  clinicians.	  

•  Similar	  to	  tradi,onal	  	  

•  Computer	  	  =	  	  Typewriter	  

•  Example	  of	  Clinical	  Informa,on	  Systems:	  
•  Private	  doctor’s	  office	  system	  
•  Records	  of	  small	  clinics.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  unstructured	  
•  Pros:	  

•  Easy	  to	  implement	  (smooth	  learning	  curve).	  
•  Easy	  to	  implant.	  

•  Cons:	  
•  Queries	  (computa,onal	  cost).	  
•  No	  control	  on	  data	  introduced.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  document	  oriented	  
•  Natural	  language	  +	  Controlled	  text	  fields	  
•  Accepted	  by	  clinicians	  with	  minor	  changes.	  
•  In	  essence,	  Document	  Management	  Systems	  

•  Documents	  
•  Timestamps	  
•  Keywords:	  indexing.	  
•  Meta-‐data:	  	  e.g.	  Document	  labelling.	  

•  Example	  of	  Clinical	  Informa,on	  Systems:	  
•  Clinics	  or	  small	  private	  hospitals.	  
•  Dental	  surgery	  
•  Rest	  home	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  document	  oriented	  

•  Pros:	  
•  Smooth	  learning	  curve.	  
•  Easy	  to	  develop.	  
• Wide	  experience	  in	  Document	  Management	  Systems.	  
•  Document	  monitoring:	  traceability,	  etc.	  
•  Queries:	  indexed	  by	  document	  type,	  keywords,	  etc.	  

•  Cons:	  
•  Redundancy	  in	  document	  content.	  
•  Queries	  about	  the	  document	  content.	  
• Medical	  research	  almost	  impossible.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  strongly	  structured	  
•  Data	  fields	  defined	  a-‐priori.	  
•  Great	  effort	  on	  requisite	  acquisi,on	  
•  Pa,ent	  History	  =	  Form	  
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Data	  types	  in	  medical	  informa4cs	  

•  Pa,ent’s	  data	  type:	  hybrids.	  
A.  Highly	  structured	  +	  free	  text	  field.	  

•  Par,al	  tolerance	  by	  clinical	  teams.	  
•  High	  probability	  of	  data	  redundance.	  
•  Steep	  slope	  of	  the	  learning	  curve.	  	  

B.  Document	  oriented	  +	  dynamic	  documents.	  
•  Accepted	  by	  clinical	  teams.	  
•  Possible	  data	  redundance.	  
•  High	  maintenance	  cost	  (versions).	  
• Medium	  learning	  curve.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Prac,cal	  example:	  CH4-‐UCI	  	  
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A.	  Data	  types	  in	  medical	  informa4cs	  

1.  Pa,ent’s	  data	  type:	  Informa,on	  System.	  

2.  Temporal	  data.	  

•  Nature	  of	  ,me	  

•  Explicit	  vs.	  Implicit	  

•  Absolute	  vs.	  Rela,ve	  

•  Temporal	  rela,ons	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data.	  
•  Examples	  of	  medical	  ac,vity	  :	  

•  Diagnosis	  of	  a	  clinical	  problem.	  
•  Evolu,on	  predic,on.	  
• Medical	  prescrip,on.	  
•  Evolu,on	  monitoring.	  
•  Etc.	  
Time	  plays	  an	  essen,al	  role	  to	  solve	  these	  tasks!!	  

WHAT	  IS	  TIME??	  
	  
More	  about	  this	  topics	  in	  IKTAM	  course:	  
Técnicas	  Avanzadas	  de	  Sistemas	  Inteligentes	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data.	  

•  Time	  
•  Abstract	  concept.	  
•  Physical	  property.	  
•  Strongly	  linked	  to	  spa,al	  dimensions.	  
•  Omnipresent	  in	  human	  ac,vi,es.	  
•  Granulari,es.	  

•  Time	  management	  (,mestamp)	  	  
•  Coordina,ng	  Universal	  Time	  (UTC):	  ,me	  zones.	  
•  Daylight	  saving	  ,me	  (DST):	  advancing	  clocks	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Time	  in	  clinical	  informa,on:	  
•  Explicit	  vs.	  Implicit.	  
•  Absolute	  vs.	  Rela,ve.	  
•  Time	  Rela,ons.	  
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Data	  types	  in	  medical	  informa4cs	  
•  Temporal	  data	  

•  Time	  in	  clinical	  informa,on:	  
•  Explicit	  vs.	  Implicit	  	  

•  E.g.	  Pa,ent’s	  antecedents	  include	  ...	  

•  E.g.	  Pa,ent	  X	  presents	  another	  AMI	  during	  the	  second	  day	  aier	  
admission.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Time	  in	  clinical	  informa,on:	  
•  Absolute	  vs.	  Rela,ve	  

•  Reference	  to	  ,me	  origin:	  
•  “The	  second	  day	  aier	  the	  admission,	  pa,ent	  X	  presented	  paleness	  
and	  capillary	  filling	  problems”	  

	  	  
•  Absolute	  informa,on:	  

•  “Pa6ents	  ECG	  showed	  a	  ST-‐segment	  re-‐eleva6on	  	  at	  11:34	  21	  /	  11	  /	  1983”	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  
•  Time	  in	  clinical	  informa,on:	  

•  Time	  Rela,ons.	  
“Before	  6ssue	  hypoperfussion	  (HT),	  pa6ent	  X	  presented	  paleness.	  
Capillary	  filling	  problems	  were	  observed	  2	  minutes	  a'er	  HT.”	  

	  
“The	   chest	   radiography	   is	   always	   suggested	   early	   a'er	   the	  
hospital	   admission	   for	   the	   evalua6on	   of	   heart	   failure,	  
aspira6on	   pneumonia	   or	   other	   possible	   early	   heart	   or	  
pulmonary	   complica6ons”	   .	   Synthesis	   9-‐3.	   	   4th	   ed.	   of	   Italian	  
Guidelines	  for	  Stroke	  Preven4on	  and	  Management.	  

	  
•  Quan,ta,ve	  /	  Qualita,ve	  rela,ons.	  
•  Time	  points	  /	  Interval	  en,,es.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Single	  temporal	  data.	  
•  Time	  series.	  
•  Event	  sequences.	  
•  Heterogeneous	  event	  sequences.	  
•  Interval	  sequences.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Single	  temporal	  data.	  

•  Admin.	  informa,on:	  date/hour	  admission,	  discharge,…	  
•  Demographic:	  age,..	  
•  Clinical	  ac,ons	  performed.	  
•  Etc.	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Time	  series.	  

•  Numerical	  values	  of	  a	  parameter	  over	  ,me	  (periodic	  samples).	  
•  E.g.	  ECG,	  EEG,	  PCG,	  …etc.	  
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More about this topic: 
1.  Seminar “Biosignal processing” (by Félix: BLOCK 2) 
2.  IKTAM course: Técnicas Avanzadas de Sistemas 

Inteligentes 

time 

mV 



Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Event	  sequence	  (non	  periodic	  samples).	  
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time 

Temperature 
 
       High fever 
               Fever 
          No fever 



Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Heterogeneous	  event	  sequence	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Explicit	  in	  clinical	  data	  
•  Heterogeneous	  interval	  sequence	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Temporal	  reasoning:	  
•  Time	  rela,on	  as	  a	  constraint	  
•  Constraint	  Sa,sfac,on	  Problem	  
•  Temporal	  constraint	  propaga,on	  
•  Check	  consistecy	  of	  temporal	  networks	  
•  …	  
More	  about	  this	  topic	  in	  IKTAM	  course:	  
IKTAM	  course:	  Análisis	  Inteligente	  de	  Datos	  
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Data	  types	  in	  medical	  informa4cs	  
•  Temporal	  data	  

•  Current	  research:	  [combi	  et	  al	  2010]	  

•  Temporal	  data	  management:	  store	  and	  retrieval	  of	  
heterogeneous	  temporal	  data	  (Database	  community).	  

•  Temporal	  reasoning	  and	  abstrac,on:	  discipline	  of	  A.I.	  
•  Design	  of	  Temporal	  Medical	  Informa,on	  Systems:	  to	  solve	  
complex	  problems	  in	  medicine	  (diagnosis,	  therapy	  planning,	  
etc.).	  
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Data	  types	  in	  medical	  informa4cs	  

•  Temporal	  data	  

•  Developments	  in	  industry	  
•  Specialised	  medical	  applica,ons:	  

•  Biosignal	  panern	  detec,on	  and	  alarms.	  
•  Therapy	  administra,on	  alerts	  (reminders).	  
•  Management	  of	  ,metables,	  personnel	  du,es.	  

•  Example:	  ANDROID	  ECG	  
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A.	  Data	  types	  in	  medical	  informa4cs	  

1.  Pa,ent’s	  data	  type:	  Informa,on	  System.	  

2.  Temporal	  data.	  

3.  Medical	  imaging.	  
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Data	  types	  in	  medical	  informa4cs	  
•  Imaging	  

•  General	  image	  formats	  

•  Clinical	  image	  formats	  
	  Seminar	  of	  Biomedical	  Imaging	  (by	  Ginés:	  BLOCK	  3)	  

	  

30	  



OUTLINE	  
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B.	  Informa4on	  and	  knowledge	  in	  medicine	  
1.  Informa,on	  source.	  

2.  Learning.	  

3.  Research	  paradigms.	  

4.  Procedure	  Knowledge.	  

5.  Evidence-‐Based	  Medicine.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Informa,on	  sources:	  

•  Professional	  colleagues.	  
•  Documents.	  

•  Web	  portal.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Informa,on	  sources:	  

•  Professional	  colleagues	  
• Medical	  teams	  
•  Clinical	  sessions	  
•  Specialised	  conferences	  and	  workshops	  
•  Forum	  and	  specialised	  socie,es.	  
•  Groupware.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Informa,on	  sources.	  

•  Books	  
•  Atlas.	  
•  Specialised	  bibliography	  
•  Vademecum	  
• Manuals,	  protocols,	  clinical	  guidelines.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Informa,on	  sources.	  

•  Publica,ons	  
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http://www.ncbi.nlm.nih.gov/pubmed/ 



Informa4on	  and	  knowledge	  in	  medicine	  

•  Informa,on	  sources	  

•  Publica,ons	  
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http://www.nlm.nih.gov/medlineplus/spanish/ 



B.	  Informa4on	  and	  knowledge	  in	  medicine	  
1.  Informa,on	  source.	  

2.   Learning.	  
3.  Research	  paradigms.	  

4.  Procedure	  Knowledge.	  

5.  Evidence-‐Based	  Medicine.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  

•  Knowledge	  types:	  
•  Tacit	  knowledge	  
•  Explicit	  knowledge	  
•  Episodic	  knowledgeß	  
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Informa4on	  and	  knowledge	  in	  medicine	  

40	  



Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Learning	  from	  experience	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  

	   	   	   	   	   	   	  [Chap	  3.	  Taylor06]	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  

	   	   	   	   	   	   	  [Chap	  3.	  Taylor06]	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  

	   	   	   	   	   	   	  [Chap	  3.	  Taylor06]	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  

	   	   	   	   	   	   	  [Chap	  3.	  Taylor06]	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  

	   	   	   	   	   	   	  [Chap	  3.	  Taylor06]	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Learning	  from	  experience	  

•  Case	  of	  study:	  “Measles/mumps/rubella	  vaccine”	  controversy	  
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B.	  Informa4on	  and	  knowledge	  in	  medicine	  
1.  Informa,on	  source.	  

2.  Learning.	  

3.   Research	  paradigms.	  

4.  Procedure	  Knowledge.	  

5.  Evidence-‐Based	  Medicine.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Research	  paradigms:	  
•  Be	  objec,ve.	  
•  Free	  of	  prejudices	  or	  expecta,ons.	  
•  Not	  always	  possible:	  subjec,ve	  evalua,on	  some,mes	  necessary.	  

•  Experimental	  research:	  

•  Methods:	  objec,ve,	  experimental,	  quan,ta,ve.	  

•  Scien,ficc	  methods.	  

•  E.g.	  Physical	  science.	  

•  Observa,onal	  Research:	  

•  Observa,onal	  methods:	  low	  volume	  of	  data,	  qualita,ves.	  

•  E.g.	  Sociology	  and	  Psychology	  sciences.	  

•  Subjec,ve	  +	  Objec,ve	  +	  Qualita,ve	  +	  Quan,ta,ve	  

•  E.g.:	  “Measure	  the	  impact	  of	  accopuncture	  on	  back	  pain”.	  

•  E.g.:	  “Economical	  study	  of	  monitoring	  pa,ents	  with	  lung	  cancer”	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Reserach	  paradigms:	  

•  Cases	  of	  study.	  
•  Longitudinal	  survey.	  
•  Clinical	  trial	  with	  random	  control.	  
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“In September 1994 doctors at Guy’s Hospital examined a 
16-year old girl.  She had been injured in a fall the previous 
March and subsequently developed  backache and 
numbness in her face and fingers. By August her speech 
was slurred, her balance boor and she was becoming 
clumsier. The doctors observed poor recall and dyscalculia. 
Her condition continued to deteriorate and she died soon 
afterwards. A biopsy of the frontal lobe revealed spongiform 
changes and plaques”. 

“Around the same time doctors in Bristol were treating 
an 18-year-old man who had been referred for 
depression. His memory was deteriorating and he 
suffered from hallucinations and delusions as well as 
fear of water and sharp objects, which meant he had 
stopped washing or shaving. His parents observed that 
he had become apathetic and confused, unable to 
carry out simple tasks like unlocking a door.  
His doctors described him as somnolent, ataxic and 
dysathric. Less than a year after the onset of his illness 
he was dead”. 

“Both these cases were histopathologically confirmed as 
Creutzfeldt-Jakob disease (CJD), an illness rare in 
population as a whole but vanishingly rare in young people.  
In both cases the doctors were sufficiently surprised at this to 
write letters for publication in the Lancet. 
 
A year after the publication of these letters, the Lancet 
published a paper announcing the identification of what was, 
in effect, a new disease: new variant of CJD or nvCJD. Since 
then, ten cases had been identified.”. 
[1] A new variant of Creutzfeldt-Jakob disease in the UK. The Lancet, Volume 347, Issue 
9006, Pages 921-925. R.Will 

Informa4on	  and	  knowledge	  in	  medicine	  
•  Research	  paradigm:	  

•  Case	  of	  study:	   	   	  [chap	  3.	  Taylor	  2009]	  
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• Usual cases: useful in education, explain facts in a more 
theoretical context. 
• Unusual cases: useful to explain an scenario that cannot be 
classified. 

• Acquisition: clinician resource used to explain professional 
scenarios to other non-clinical professionals (e.g. computer 
scientists) 



•  Research	  paradigms:	  [chap	  3.	  Taylor	  2009]	  

•  Longitudinal	  survey	  

56	  

“Framingham  is a community near Boston. Since 1948 it 
has also been the subject of an extaordinary exercise in the 
collection and analysis of patient data. Researchers seeking 
to understand the causes of cardivascular diseases : 

 Population 5209, man/women, 30-60-years old. 
Every 2 years, return for interviews, physical examinations 
and laboratory tests. 

4 years after(1952): 
     34 heart attacks had been recorded as well as high blood 
preassure, high blood cholesterol and obesity. 

Suspect of risk factors. 

TODAY: research on genetic aspects. 
But, how? 

In 1971: 5124 sons of original participants 
also collaborated. 
 
2006: aprox. 3500 grandsons were recruited. 

Utility of this kind of study: 
•   lifestyle factors 
•    study of diseases with high impact on 
population 
•   identify and quantify risk factors 

Informa4on	  and	  knowledge	  in	  medicine	  



•  Research	  paradigms:	  
•  Longitudinal	  survey.	  
Mathema,cs:	  regression.	  
Linear	  regression:	  	  y=a+bx	  
	  E.g.	  Height	  and	  weight	  of	  some	  popula,on	  and	  predict	  	  weight	  
given	  a	  new	  height	  value.	  	  

Get	  the	  best	  (straight)	  line	  that	  represent	  bener	  the	  dataset	  (	  an	  
approxima,on).	  	  

Dependence	  on	  the	  data	  volume	  
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weight 

height 

Informa4on	  and	  knowledge	  in	  medicine	  



•  Research	  paradigm:	  

•  Longitudinal	  survey.	  
Mathema,cs:	  regression.	  

Mul,variable	  regression:	  

The	  parameter	  of	  study	  depends	  on	  more	  than	  one	  variable	  
(extension	  of	  the	  linear	  regression	  model)	  

y=	  a+b1x1+b2x2+….+bnxn	  
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Informa4on	  and	  knowledge	  in	  medicine	  



Informa4on	  and	  knowledge	  in	  medicine	  

•  Research	  paradigms:	  
•  Longitudinal	  survey.	  
Mathema,cs:	  regression.	  
Advanced	  regression:	  
	   cardiovascular	   risk	   predic,on	   depends	   on	   non	   numerical	   observa,ons	  
(yes/no),	  or	  limited	  to	  some	  numerical	  ranks.	  
	  Transform	  this	  values	  to	  a	  linear	  expression,	  calculate	  the	  regresion	  and	  
revert	  the	  transforma,on.	  	  

	  
	   This	   is	   known	   as	   LOGIT	   (replace	   x	   by	   ln(x/1-‐x))	   and	   the	   caculi	   of	   the	  
logis,c	  regression	  
	   	  ln(p/1/1-‐p)=a+b1x1+b2x2+..+bnxn	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Research	  paradigms:	  
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James Lind  “Treatise on the Scurvy” 1753 

http://oldjll.sustainabilityforhealth.org/trial_records/17th_18th_Century/lind/lind_tp.html  

“On the 20th of May 1747; I took twelve patients in the scurvy, on board the 
Salisbury at the sea. Their cases were as similar as I could have them. The all 
in general had putrid gums, the spots and lassitude, with weakness on their 
knees.  
They lay together in one place being a proper apartment for the sick […] and 
had one diet in common to all… Two of them were ordered each a quart of 
cider a day. Two others took twenty-five gutts of elixir vitriol three times a week, 
upon an empty stomach; using  a gargle  strongly acidulated with it for their 
mouths. 
Two others took two spoons of vinegar three times a day, upon an empty 
stomach, having their gruels and other foods well acidulated with it.  
 
The consequence was that the most sudden and visible good effects were 
perceived from the use of oranges and lemons; one of those who dad taken 
them being at the end of six days fit for duty. The other was the best recovered 
of any in his condition; and being now deemed pretty well, was appointed nurse 
to the rest of the sick.” 

Random Control Trial or RCT 
Example: “Establishment of the treatment effectiveness” 
1.  Select a  set of homogeneous people. 
2.  Provide the treatment to a subset of this group “intervention group” 
3.  Analyse the evolution/state of the non treated group “control group” 
4.  Keep the experimental environment under control. 
5.  Objective collection of all effects observed. 
 
Outcome:  
The intervention (therapy) is positive, respect to do nothing. 
 
Limits: 
Problems with a binary solution: simple questions YES/NO 
In  most cases, unknown factors and  clear answers cannot be 
considered. 
 



Informa4on	  and	  knowledge	  in	  medicine	  

•  Research	  paradigms:	  

•  Random	  Control	  Trial	  (RCT)	  
Evalua,on	  of	  drug	  X.	  

Individuals	  =	  100	  

Interven,on	  Group	  =	  50	  (random	  selec,on)	  

Control	  Group	  	  =	  50	  

Control	  group:	  	  overcome	  the	  disease	  30	  of	  50	  

Interven,on	  group:	  overcome	  the	  disease	  35	  of	  50	  

Improvement	  using	  drug	  X	  :	  	  35/50-‐30/50	  =	  0.1	  

Is	  this	  improvement	  enough?	  Which	  propor4on	  is	  significant	  (relevant)?	  

àUsing	  sta,s,cs	  tests	  (bioestadis,c	  field)	  
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B.	  Informa4on	  and	  knowledge	  in	  medicine	  
1.  Informa,on	  source.	  

2.  Learning.	  

3.  Research	  paradigms.	  

4.   Procedure	  Knowledge.	  
5.  Evidence-‐Based	  Medicine.	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Procedure	  Knowledge:	  

•  Clinical	  Prac,ce	  Guideline	  (CPG).	  
•  Document:	  recommenda,ons	  
•  Decision	  support.	  

•  Diagnosis,	  management,	  therapy.	  
•  Specialised.	  

•  Concrete	  pathology,	  concrete	  scenario.	  
•  CPG	  ‘Guides’	  during	  the	  whole	  process.	  

•  Preven,on,	  diagnosis,	  prognosis,	  therapy	  and	  rehabilita,on.	  
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Informa4on	  and	  knowledge	  in	  medicine	  

•  Procedure	  Knowledge:	  
•  Clinical	  Prac,ce	  Guideline.	  
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 Italian Guideline for Stroke Prevention and Management 
http://www.spread.it/ 

 
Synthesis 9.1: A stroke victim should rapidly be assessed after 

hospitalisation, by means of a general examination and [...] 
 
•  Recommendation 9.1 and 9.2: an early and standardized neurological 

evaluation is recommended in the setting of a qualitatively adequate 
management of acute stroke. 

 
•  Recommendation 9.4: [...] the following blood exams are 

recommended: complete blood count including platelets, [...], and 
coagulation tests [...].  

 
•  Recommendation 9.6: The electrocardiogram is recommended in all 

suspected stroke victims who are admitted to an Emergency Room. 
 



Informa4on	  and	  knowledge	  in	  medicine	  
•  Procedure	  Knowledge:	  

•  Clinical	  Prac,ce	  Guideline:	  resources	  
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http://www.guidelines.gov  
http://www.sign.ac.uk  



B.	  Informa4on	  and	  knowledge	  in	  medicine	  
1.  Informa,on	  source.	  

2.  Learning.	  

3.  Research	  paradigms.	  

4.  Procedure	  Knowledge.	  

5.   Evidence-‐Based	  Medicine.	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Evidence-‐Based	  Medicine	  (EBM)	  

•  Clinical	  prac,ce	  model	  

•  Defini,on:	  “the	  conscien6ous,	  explicit	  and	  judicious	  use	  of	  
current	  best	  evidence	  in	  making	  decisions	  about	  the	  care	  of	  
the	  individual	  pa6ent.	  It	  means	  integra6ng	  individual	  clinical	  
exper6se	  with	  the	  best	  available	  external	  clinical	  evidence	  
from	  systema5c	  research” 	   	   	  [Sackea-‐96]	  

•  Individual	  experience	  
•  Systema,c	  research	  technique.	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Evidence-‐Based	  Medicine	  (MBE)	  

Example:	  

Evidence	  declara4on:	  

Ia	  	  Evidence	  obtained	  from	  the	  meta-‐analysis	  of	  different	  RCT.	  
Ib	  	  Evidence	  obtained	  from	  a	  single	  RCT.	  
IIa	  	  Evidence	  obtained	  from	  a	  Control	  Trial	  (no	  random)	  
IIb	  	  Evidence	  obtained	  from	  a	  quasi-‐experimental	  study	  
III	  	  Evidence	  obtained	  from	  a	  good	  non	  experimental	  study,	  such	  
as	  a	  compara,ve	  analysis,	  correla,on	  study	  or	  a	  cases	  study.	  

	  IV	  Evidence	  obtained	  from	  a	  expert	  comminee	  report	  and/or	  
the	  opinions	  of	  experts	  in	  the	  field.	  
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Informa4on	  and	  knowledge	  in	  medicine	  
•  Evidence-‐Based	  Medicine	  (MBE)	  

Example:	  

Recommenda4ons	  degrees:	  

A	  Require,	  at	  least,	  a	  RCT	  as	  part	  of	  the	  bibliographical	  
references	  with	  a	  high	  quality	  level	  (Ia	  &	  Ib)	  

B	  Requires	  a	  clinical	  trial	  (not	  random,	  but	  well	  designed)	  (IIa-‐III).	  
C	  Requires	  the	  supervision	  of	  an	  expert	  comminee.	  
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Informa4on	  and	  knowledge	  in	  medicine	  
EMB	  	  

in	  

Clinical	  

Guidelines	  
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http://www.spread.it/files/SPREAD_6_2010_sintesi.pdf  



OUTLINE	  

A.  Data	  types	  in	  medical	  informa,cs.	  

Pa,ent’s	  data	  types	  

Temporal	  data	  

Imaging	  

B.  Informa,on	  and	  knowledge	  in	  medicine.	  

Sources,	  learning,	  research	  paradigms	  

Procedure	  Knowledge	  &	  EBM	  

C.   New	  informa4on	  sources.	  

	  Big	  challenges,	  QoA,	  CCG	  
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C.	  New	  informa4on	  sources	  in	  medical	  
informa4cs	  

1.  Big	  challenges.	  

2.  Quality	  of	  Assistance	  support	  

3.  Computa,onal	  Clinical	  Guidelines	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  

•  Big	  Challenges:	  [Taylor06]	  
•  History	  of	  the	  Pa,ent.	  
•  Medical	  Knowledge	  Construc,on.	  
•  Medical	  Knowledge	  Access.	  
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C.	  New	  informa4on	  sources	  in	  medical	  
informa4cs	  

1.  Big	  challenges.	  

2.   Quality	  of	  Assistance	  support	  
3.  Computa,onal	  Clinical	  Guidelines	  

74	  



•  Quality	  of	  Assistance	  Support	  

WOMKA	  project	  
	  Hospital-‐Clinic	  Virgen	  de	  la	  Vega,	  Paediatric	  Service	  (Murcia).	  

	  	  	  	  Goals:	  

	   	   	  i,nerant	  staff	  

	   	   	  improve	  the	  quality	  of	  reports	  

	   	   	  make	  persistent	  the	  knowledge	  of	  the	  service	  

	   	   	  not	  overload	  the	  physicians	  

	   	   	  EBM	  support	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



•  Computerised	  EBM:	  	  Medical	  Knowledge	  Management	  
	  
WOMKA	  PROJECT	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



•  Computerised	  EBM:	  	  Medical	  Knowledge	  Management	  
WOMKA	  PROJECT	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



•  Computerised	  EBM:	  	  Medical	  Knowledge	  Management	  
WOMKA	  PROJECT.	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



C.	  New	  informa4on	  sources	  in	  medical	  
informa4cs	  

1.  Big	  challenges.	  

2.  Quality	  of	  Assistance	  support	  

3.   Computerised	  Clinical	  Guidelines	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  

Computerised	  Clinical	  Guidelines	  
1.  Computerising	  Clinical	  Guidelines	  
2.  Workflow	  Management	  Systems	  	  

	  

80	  



Computerising	  Clinical	  Guidelines:	  

•  Electronic	  Health	  Record	  (EHR)	  
•  Clinical	  Guidelines	  (procedimental	  document)	  

•  Goal:	  
• Make	  computable	  the	  clinical	  guideline.	  
•  Traces	  of	  CG	  in	  the	  EHR	  

•  Effect:	  
•  To	  improve	  decision	  making	  
•  To	  support	  EBM	  
•  To	  improve	  Quality	  of	  Assistance	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



Computerising	  Clinical	  Guidelines:	  

•  Parts	  of	  a	  CG	  
•  There	  is	  not	  a	  fix	  structure,	  however	  is	  common	  to	  find:	  

•  General	  descrip,on	  sec,on.	  
•  Scope	  of	  the	  CG	  
•  Reccommenda,ons:	  

•  Preven,on,	  Diagnoses,	  Treatment,	  Outpa,ent	  care.	  
•  EBM	  valora,on	  

•  Appendex	  and	  References	  
	  

82	  

New	  informa4on	  sources	  in	  medical	  informa4cs	  



Computerising	  Clinical	  Guidelines:	  

•  Labelling	  
• Manually	  text	  mark-‐up.	  
•  Add	  computa,onal	  interpretability	  to	  the	  text	  
•  A-‐priori	  defini,on	  of	  labels	  (taxonomies)	  
•  Example:	  GEM	  II	  	  
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http://gem.med.yale.edu  
Gem Project 

New	  informa4on	  sources	  in	  medical	  informa4cs	  



Compu,ng	  Clinical	  Guidelines:	  

•  Label	  Tools	  
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1560744/  
G-DEE system 

http://gem.med.yale.edu/Presentations/Gin_Implementation.htm  

New	  informa4on	  sources	  in	  medical	  informa4cs	  



Compu,ng	  Clinical	  Guidelines:	  

•  Algorithms:	  language	  
•  Once	  we	  labelled	  the	  text	  
•  Formalise	  the	  procedure	  parts	  (text	  -‐>	  algorithm)	  
•  Specific	  high	  level	  “programming”	  languages	  
•  Oien	  these	  languages	  include:	  

•  The	  idea	  of	  the	  TASK.	  
•  Roles,	  instruments,	  resources.	  
•  Precedence	  and	  temporal	  rela,ons.	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



Compu,ng	  Clinical	  Guidelines:	  

•  Algorithms:	  Language	  example:	  ASBRU	  

86	  http://www.few.vu.nl/~protoc/old/Projects/
TiborThesis.pdf  

New	  informa4on	  sources	  in	  medical	  informa4cs	  



Compu,ng	  Clinical	  Guidelines:	  

•  Algorithms:	  Language	  example:	  GLIF	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



Compu,ng	  Clinical	  Guidelines:	  

•  Algorithms:	  Clinical	  Workflows	  
•  Formal	  Model	  
•  Experienced	  in	  the	  industry	  
•  Used	  with	  BPM	  to	  model	  company	  processes.	  
•  Basic	  components:	  

•  Workflow	  Schedule:	  	  defini,on	  of	  the	  data	  flow.	  
•  Workflow	  Engine:	  execu,on	  and	  control	  flow.	  
•  Task	  
•  Precedence	  
•  Synchroniza,on	  
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New	  informa4on	  sources	  in	  medical	  informa4cs	  



Computerised	  Clinical	  Guidelines	  

•  Algorithms:	  Workflow	  example	  
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 Italian Guideline for Stroke Prevention and Management 
http://www.spread.it/ 

 
Synthesis 9.1: A stroke victim should rapidly be assessed after 

hospitalisation (T1), by means of a general examination and [...] 
 
•  Recommendation 9.1 and 9.2: an early and standardized neurological 

evaluation (T2) is recommended in the setting of a qualitatively 
adequate management of acute stroke (Cond1). 

 
•  Recommendation 9.4: [...] the following blood exams are 

recommended: complete blood count including platelets (T3), [...], and 
coagulation tests (T4) [...].  

 
•  Recommendation 9.6: The electrocardiogram (T5) is recommended in 

all suspected stroke victims who are admitted to an Emergency Room 
(Cond2). 
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Computerised	  Clinical	  Guidelines	  

•  Algorithms:	  Workflow	  example	  	  	  	  	  	  	  	  	  	  	  	  	  [Combi07]	  	  
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•  Synthesis 9.1: A stroke victim should rapidly be assessed after hospitalisation (T1), by means of a 

general examination and [...] 
•  Recommendation 9.1 and 9.2: an early and standardized neurological evaluation (T2) is 

recommended in the setting of a qualitatively adequate management of acute stroke (Cond1). 
•  Recommendation 9.4: [...] the following blood exams are recommended: complete blood count 

including platelets (T3), [...], and coagulation tests (T4) [...].  
•  Recommendation 9.6: The electrocardiogram (T5) is recommended in all suspected stroke 

victims who are admitted to an Emergency Room (Cond2). 
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Compu,ng	  Clinical	  Guidelines:	  Workflow:	  Example	  	  
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What do doctors need for effective adoption and integration of 
Clinical guidelines into daily practice? M. Campos, B. Garcia, Jose M. 
Juarez,   J.M. Guillamón and F. Palacios 
IEEE ICHI, Verona, 2015. 
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•  Decision	  Support	  Systems.	  
•  Specialised	  Tools	  
•  Medical	  Decision	  Support:	  diagnosis,	  therapy,	  etc.	  
•  Based	  on	  theore,cal	  models:	  

•  Probabilis,c	  models	  (e.g.	  Bayesian	  Networks)	  
•  Causal	  modelling	  (e.g.	  Rule-‐based	  Systems)	  
•  Biology	  Inspired	  (Neuronal	  Networks)	  
•  Experience	  	  (Case-‐based	  reasoning)	  
•  etc.	  

	   93	  

More information, IKTAM course: 
Técnicas Avanzadas de Sistemas 
Inteligentes 
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