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Informatics and Health GILAB| @

" Informatics: the study of information
processing; computer science,

®" The name “Health Informatics” only came
Into use around 1973;

® But it Is as old as the healthcare itself;

" Has grown considerably in recent years,
mainly by advances in computer
technology.
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Health Informatics — HI JILAB| @

® Bioinformatics;
® Biomedical Informatics:
= Computational Biology;

® Bioengineering — BE.
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Health Informatics GILABI @

® Bioinformatics;

" Biomedical| The use of computers in solving
iInformation problems (manipulation
of data and knowledge) in the life

0 Bioengineel sclences.

= Computatic
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Health Informatics JILAB| @
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® Bioinformatics;

® Biomedical Informatics:

" Computatidl « Construction of support systems

: . to the biomedical area in general,
» Bioengined o the biomedical area in general;

» Use of information technology in
health care and education.
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Health Informatics GILABI @

® Bioinformatics;
® Biomedical Informatics:

= Computational Biology;

® Bjoengine .| Application of computers to solve
problems in biology, mainly on
molecular biology and biological
modeling and simulation.
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® Bioinformatics;
® Biomedical Informatics:

= Computational Biology;

" Bioengineering — BE.
* Development of instruments and new
methods in biomedical area.

» The application of engineering principles
to the fields of biology and medicine, as In
the development of aids or replacements

for defective or missing body organs.
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Health Informatics GILABI @

" Information Systems;

" Protocol-based Systems;
= Communication Systems;
" [nternet;

® |Intelligent Clinical Decision Support.
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Research Institutions — HI JILAB| @

" USP/Sao Carlos

— Laboratorio de Inteligéncia Computacional —
LABIC,;

— Escola de Engenharia — EESC,;
— Instituto de Fisica — IFSC.

= Unicamp

— Instituto de Computacao — IC;
— Nucleo de Informatica Biomédica — NIB;
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= USP/SP

— Instituto de Quimica — 1Q;
— Instituto de Matematica e Estatistica — IME.

" UFRGS

— Laboratorio de Bioinformatica — LabBiolnf.

" UFSC

— Departamento de Microbiologia e Parasitologia — MIP;
— Departamento de Informatica e Estatistica — INE.
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Research Institutions — HI JILAB| @

= UTFPR

— Laboratorio de Bioinformatica — BIOINFO.

" UJnioeste

— Laboratoério de Bioinformatica — LABI.
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Research Institutions — BE dILAB| @
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= UNICAMP

— Departamento de Engenharia Biomédica — DEB;
— Centro de Engenharia Biomeédica — CEB.

" UFMG

— Laboratorio de Bioengenharia — LABBIO.

" UFRJ/COPPE

— Programa de Engenharia Biomédica — PEB
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Research Institutions — BE JILAB| @

" UFSC

— Instituto de Engenharia Biomédica — IEB.

" USP/Sao Paulo

— Laboratorio de Engenharia Biomédica — LEB.
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Artificial Intelligence in Medicine GILABI @
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" |In the beginning — expectation:

— Electronic brain:
—“Doctors in a box”;

— Artificial Intelligence in Medicine:
revolutionize medicine and push forward the
frontiers of technology;

— Computer scientists and healthcare
professionals: MIT, Pittsburgh, Stanford e
Rutgers.
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Artificial Intelligence in Medicine GILABI @
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= Today — more realistic vision:

— No “stand alone” systems;

— Integration with electronic patient record
systems;

— Reduction of the barriers to the effective
application of these systems;

— Approximation with the healthcare
professionals and fitting into the process of
care.
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Artificial Intelligence in Medicine GILABI @
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= Today — more realistic vision:

— Support healthcare process as a whole
(assisting with tasks that rely on manipulation
of data and knowledge):

 Dally tasks;
* Decision support;
 Knowledge extraction (scientific research).
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Artificial Intelligence in Medicine GILABI @
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= Some applications:

— Alerts and reminders;

— Diagnostic assistance;

— Therapy critiquing and planning;

— Information retrieval,

— Image recognition and interpretation.
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Artificial Intelligence in Medicine GILABI @
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" Barriers to the larger application of these
systems:

— Failure to fit naturally into the routine process of care;

— Focus on problems that were not perceived as an
ISSue,;

— Poor interface;

— Imposition of changes in the way healthcare
professionals work;

— Most institutions and practices do not yet have all
their working data available electronically.
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Pre-processing of Data JILAB| @
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= Usually, It is the most time consuming
phase;

= Several tasks are performed:
— Selection of examples and features;

— Cleansing of data,
— Transformation of data.
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Pre-processing of Data JILAB| @

" |n the medical area, it is frequent the
representation of data using unstructured
medical findings and forms described In
“natural language”;

" There Is a need of mapping these data
(Interpretation and transforming) to more
appropriated formats;

= Expensive and subjective process.
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Mapping of Data |
(Medical Findings) WLABI W

1. Identification of patterns to construct a
Dictionary;

2. Mapping of information contained in the
findings to the structured data base.
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Mapping of Data GILAB| @

(Med|Ca| Flndlng — ConStrUCt|On Of the DiCtiOnary)aboratériodeBEoinfcrmética unioeste
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Mapping of Data SILABI @&

(Med|Ca| Flndlng — ConStrUCt|On Of the DiCtiOnary)aboratériodeBEoinferméta‘ca unioeste

mucosa de terco distal com erosoes

T

local caracteristica
moti||idade no|rma|

local caracteristica
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Mapping of Data SILABI @&

(Med|Ca| Flndlng — COI’]S'[FUC'[IOI’] Of the DiCtiOnary)aboratériodeBEoinferméta‘ca unioeste

terco proximal normal

- esofaqite erosiva proximal ndo

- esofaqite ulcerada proximal ndo

- esofaqgite edematosa proximal nao
- terco médio normal

- esofagite erosiva média néo

- Mucosa de aspecto normal em toda a sua extenséo. - esofagite ulcerada média nao
- Calibre e distensibilidade normais. - esofagite edematosa média néo
- Motilidade normal. - terco distal normal

- TEG situada ao nivel do pincamento diafragmatico. - esofagite erosiva distal nao

- esofagite ulcerada distal nao

esofagite edematosa distal nao
— Calibre normal

— Distensibilidade normal
- Motilidade normal
- TEG normal

[]

Laudo sem padronizacéo Laudo apds padronizacao
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= Mapping of data:

— Constructions of patterns about the forms;

— Mapping of the information at the fulfilled
forms to the data base.

® Generation of medical forms and
construction of data bases.
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Construcao de Padroes
sobre Formularios

de formularios
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Mapeamento de Formularios €
Preenchimento da BD

Padrdes sobre campos Formularios

de formularios Preenchidos
h — — — — — — — — —'#
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Mapping of Data
(Medical Forms) WLABIW
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Mapping of Data WLABI @

= Medical findings:

— High Digestive Endoscopies;
— Semen Processing;
— Colonoscopies.

" Medical forms:

— Crohn Disease.
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AVALIAGAO €
INTERPRETACAO u

Clinical Genome;

© ANALISE € VALIDAGAO DOS
RESULTADOS PELA EQUIPE DE
TRABALHO.

MINERACAO DE DADOS

= Digestive System

© Apusashs oe pecmeas o Diseases (Crohn
- S e Peptic
SELECAO € 2y
TRANSFORMAGAO © CONSTRUCAO DE MODELOS.
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N\ P
= Semen
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l l I I POS-PROCESSAMENTO m
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Biodeterioration.
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Concluding Remarks JILAB| @
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= Many Al systems are In use:

— Acute care settings;
— Clinical laboratories:
— Educational institutions:

— Incorporated into electronic medical record
systems.

= Need for a cooperated effort between
computer science and healthcare areas;
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Concluding Remarks WWILAB| @

= |dentify issues of interest for both areas;

® Perception of the benefits of using such
systems; otherwise, independent of Its
true value, it will be probably rejected;

= Natural fit into the the process of care;

= Evaluation of systems and extracted
knowledge.
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"All men naturally desire
knowledge."

~ Aristotle ~
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